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fi | SosTEM POre DRENSING2O3ER ED BACKSRI-DD HPA THE WATER TO
INVENTION |. Field of the Invention This invention

rel at es JERBREMCHAMIERPESeSBY @i BE VERAGE BREYEER

havi ng brew chanbers configured and di nensioned to

accept and pierce disposable single serve beverage
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system for dispensing netered volunes of heated water

t o ORERIASPRW-BHARDE s St NOnt%%Wvﬁl%Ot Recegheq bt.e2003.
beverage materials contained in such cartridges or
pods 20 2. Descriton of the Prior Art Hot water

S g hETONpe di sclosed in U S,

Patent N&. 6,14 063 are in widespread use. Wile

such SQ —éﬁg—g%%i%tgiﬁbllably with an adequate degree

of net erigwvasionrakits eRFdIR tb beberhdrchrtwBmtEthd e having brew
conponents are difficult to manufacture with t

pridembers onbeued ard dimengiendelgercaemtiath Pirses élépwblz single serve

”BJe%l‘aEeg cABGFIAGY - wdPh, ‘Pﬁ’ ’bré’W@Q it %@%ﬁ' 4l o‘é@otlé‘ single serve
havi ng el evated mneral |evels, the accuracy and

r dicvabgd peds thit lalie sofeble bﬁmagﬁanmmfdntsrlfmd bbB’Veen layers of film

ed b i ne epo: ho her

IR RS ot ToRGaf SRERLE Sk PRt RpE Rt votumes
t hﬁt heated wbt%ﬁ So | sukielbyevt @hiigbeeo Ty @ifusiad wWith Menedlable beverage
deposits, any such _ advantages are nore than 30 offset
byDaterRl entanedia sushfgrtadges PRBYdSand reliability. There
exi sts a need, therefore, for an inproved hot water
di spensi ng system that not only enploys | ower cost
conponéhdéﬁﬂ@ﬁﬁmaiﬁﬁﬂhhﬁﬁﬁmtiaIIy innune to minera
deposi t t that al bI NSy y
opor at ' Witer BBindie” Butc BDRY e aREPRYLEM  dpgrent e
W3 Q@Q’fﬂi&oﬁe&(ﬁ()mdespread use. Whlle such systems operate reliably with an

adequate degree of metering accuracy, certain of their metering components are

difficult to manufacture with the precision necessary to achieve a high degree of
metering accuracy. Moreover, when processing water having elevated mineral levels,
the accuracy and reliability of the metering components can be compromised by
mineral deposits.

Although other dispensing systems employ less expensive components that are
less likely to be compromised by mineral deposits, any such advantages are more than
offset by reduced dispensing accuracy and reliability.

There exists a need, therefore, for an improved hot water dispensing system
that not only employs lower cost components that are substantially immune to mineral
deposits, but that also is capable of consistently operating with a high degree of

dispensing accuracy.
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#P8Y t he brew chanber of a single servePEEHS2WEBI1037
di spenser that uses single sgrve beverage cartridges
or pods. The systemincludes®™a 5 storage tank for
COUMVRM AR VORTHEARMENfIOMheat ed wat er, and a separate
di spensing tank _of substantially reduced volune as .
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weret  TBe apridine #nd; e line sparhsi gnecisrk sepasiss apd digpaly to the
SEERLSHL G2, or RASY bl 9BRED 1O LIERERAL Sufild fhe AN 1o the
ft wa n eve

i
i ndicatTve 0 er tenperature and water
i disgehgingltasbensi ng tank. A controller is enabled by the

by ¢ e queh? Tisconledy BBy Tnfl FUY BHE: BEPEIAGTDN ne

t fispevising tavik)] and 0PSEBHED h the SPPNSEnd @rasieraeltes vgrRaldm the
fromthe controller to fill the upper. conpartnent of

t oEmefi ©pRSHHE tAnkale RiRinerEdv e Brclvel dpiicdaprpige tank.
| SehsbiQURS suaRERANY B?S%oﬂl% 0! BERRAE Corifef Sightls WRlRfive of the water

received viathe pply I''ne fromthe storage tank,
atethperatuespd watse levsper the aligpandimgetankyiZa cotirollep s enabled by the
del jvery linpe to_ the,brew chanber r feature n .
i Tl 8 o el PR SR R i
dgings| the Wedtér andfties @me eall ©opeiute eyl ddghnehihdwighals from the
wherej n: BRI EF DESCRI PTI ON OF THE DRAW NG 30 Fi g%ﬁe d[%

i onrolleianil e BPREg remPaRtmentssfsthe rispAnsiRg: Bl akiee higtec water
agifpIARl froRdae WwWENonBlarthiake B E3RAed TMENY Rhter RcBNES v/ the
isa schematic diagram of a 'systemin accordance with
aswpplyohnt frembthdi sterage ¢dnkt land itoneonpty dlrg upprd compartment via the

delivery line to the brew chamber.
Other features and attendant advantages will now be described in greater detail

with reference to the accompanying drawing, wherein:

BRIEF DESCRIPTION OF THE DRAWING

Figure 1 is a schematic diagram of a system in accordance with a first
embodiment of the present invention; |

Figure 2 is a schematic diagram of a system in accordance with a second
embodiment of the invention; and

Figure 3 is a schematic diagram of a system in accordance with a third



Figure 3 is a schematic diagramof a systemin

accordance with a third WO 2005/ 060800

PCT/ OS2004/ 041037 enbodi nent of the invention.
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reference initially to Figure 1, a systemin

accordance with the present 8 invention has a

r epnya refi).l abl e storage tank 10 for unheated
gH?(R&Sg%Pﬂm b%htlally smal | er di spensing tank

12. Typically, tank 10 will hold about 1.7 liters of

wat er., .nd ta2$ 12 MA|| hoId aoorOX|nateI, 700m . A

de v -/ _4_ D ;' .nn*n H ;L ! 1.4.-..-. —.. G \ t h t he

brew c hW'ffH%fefEﬁc@fmtﬁall%'tG %ﬁlxes?r 4 @yﬁl‘{ & ﬁ&%rdaﬁéee%ﬁ ’the resent
and at its opposite ehd wi di spensi ng tank ab

5 aninveptionhag |aar@1@ovzéo¢feand1t¢ﬁ11&ble d@mectamli he f@m@nheauqﬂ water and a
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NOprews, Add aBilPopgolie SRBFith Rid & inMdrkh J & Jheﬁlf‘énﬁedlate level

i ncor por at ed by ref erence. Theg%YEMI 15 chanber is
10 addpt eanarcstipg g tok imtefrior m&@ upper pd dyeer compytmenthlzeg 13b. The

dr V ﬁﬁle UP hE u ﬁéf%r ﬁ%?rt antg t%eg rsne%ﬁerdc\g)éﬁlﬁgﬂf hot water to

cart ridge wi pro
inb@&ﬂwgﬁéhﬂhebnﬂ@ﬂﬂ&@hﬂﬂnmga&h@wdﬁﬂﬂVery line 14 and

serves to .infuse th ever a erial wit
ot of e G OHETTROR S relr R (aebrgdd s pomeind-S. Fatent No.
ti gpestamle dERRLtTBRMicH Zeherdil@nQdbdrabd By ABRIGHEE. V%e brew
to direct the resulting brewed beverage 20 downwa

15 | n@lwnﬁ)ewmdme%to repaive f [ider gririden A8 icortpipingyd diy sah}b&mgeverage
gﬁng %HEF tob% gf’&e tﬁe'] ?’%Hcfﬁfgelvﬂﬁqﬂﬂje%sana qﬁé{t a;ﬁngS%O 22. ¥he inlet

entrance
0 ppnohe iis/ eorme@pda ¢ |th/ae Helivery tihwe 14 rdndtseaes tolubfuet tis dixsrsbeverage

pod. The incom r fromthe.inlet port or
o eETpbtn i Faetigh Vol 71 Bieted HEFbroEied Fyrp BBE tupBer tank
meghirdpartétess 01y €Fhe bt ?%Hér%%s R HREdt dhe FRukiRLREYed beverage
produce a beverage, and the beverage passes out the

20 25deymwasdly dntgen @ﬂp Ther the liker  Aiernativalve Vithem PP :Sbiﬁ%jﬂ the brew
t .hala%g ﬁ')EluFier 4 d%ceoi%f %ﬁ]dlr@ tHE P6 & gv@th' enfr gﬁ&rh%ﬁ ed ports
to e uppef co

via a vent line art ment
t oopdnﬂivstrcapacgbfelyacnkthe GnleAmdaoutlepsidgs G0the podp é"rha bhenting water

i lolthe PGS B3 Bistes Byt B BPER{ G RER T et Tosonves

r eﬁl@'b‘éﬁﬁageﬁnattﬁﬁal k@ wRfebY pRddueOAPardraRNAnd 8O bdvidagesbasses out the
wat er punp 36 serves to pu make up water via a

25&@%%“@%@@@@Wﬁ%ﬁ@t@ ‘N@ﬂmmmﬁ%wﬁélmmr
f.
conpar t,geg,ltl V]a?v}% 28lis &é@lg%? Qﬁnf‘v&g lih %§<to]t1?1e u@%eﬁ: IES <B/artment 12a

val ve 4 | ows out ow from and prevents reverse
f | awl foatbk stbmge bemkt 18N kAd Bir pAmpcﬂﬁ)els loperable do délivee pvasanized air to

upBer”Bm3a6mr?Ql 1921 Vlg air 111e th ank 12 prevents reverse
A heater 34 operates to heat water received in the lower tank compartment
30 12b. A water pump 36 serves to pump make up water via a supply line 38 from the
storage tank 10 to the lower compartment 12b of the dispensirig tank 12. A check
valve 40 allows outward flow from and prevents reverse flow back to the tank 10. A
check valve 41 between water pump 36 and dispensing tank 12 prevents reverse flow

back from tank 12 to tank 10.
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back fromtank 12 to tank 10. WD 2005/ 060800
PCT/ US2004/ 041037 4 For reasons that will hereinafter
beconme apparent, the flow capacity of the vent line 28

WQ 00590888 abl y | ess than that of the supply PCH@S384/041037

Sensors are strategically placed throughout the system
to nonitor operating condi t#ons and generate

repr eggp r NGl N

t enper at hé}één\éghe&qpltll Rériléla)?fﬁatle% ne & ?eeﬂst’ % Cufgoﬁx{ %famty of the
giegfriale 284s preferabdeletathiu thaodf thmzt@plytlewﬁér ature in the

| ower .t ank conpart ess re transduce

Lhae ShRr.SecRatE iy prodl uRuhOHant SR IR ATy Serating
tcBedi RGBS (Rndrike réftkschtatiPy coR@S Yighildl trhese Ah@68d a&ernPerature
the water punp delivery side of supply line 38; a

\ienser 47 habgensmins grcogok hignal drbrrareseialivg of Grater dempesatyrean the
@gwé fradi&n Hﬁ{ect ela p’r&sﬁr@ @raﬁétd%&gl% tﬁﬂrgénérgtegﬁgeﬁ‘trol signal

bel owapr mnlme 10 "and "a status 1 ndica
34 rblbtaxenglame Dﬁttesprasswnmnmhk §1 YpaheaSGingrttie cpeﬁtssmrg i ﬂEtwater

Ry SR Sl ine T % TR Pl 0 R bl actogreo

RIgRWI IP0if e Aer 1€vel RINthé SHotaBE tpR 10U BBloRh fiﬁése‘l&@d minimum;
aforesaid contraol signals. The controller provides a

Sp P pates @ﬁ@?toeé‘ltﬂaﬁttg%eré@h@rc@ntr@a%@al 80 indieftingtthad ghe prew
%ﬂgnﬂ\@ Qs B&‘ﬁ IGHRE %mh ascarthﬁ d &azfj% od, 9s lSH Gﬁ\%‘%g— h&d is thus eady to
control I'S operative Rk response t S rew si gnaf
@Omgwneerfabrewu@tcycla control panel to operate the system

cont 01 POFBE i 1 T e Bkt Gred B GB% ot

Pishides arsw&nmgnhy@i 1% th®©cEel ﬁa‘n%l thpdicetig ¥ ahd Fhébthe 3V dtem is
punp 30, water pu 36 and heater 34 in the foll ow ng

5@(%{6?1 Plie&’l @pgg@go er ﬁ(pp(:‘{aylv%g)gﬁsmgﬁﬁ topdrepe sigpal 6()|gie§1erated at
%%hefagﬁnéf}% Gferith AR sgﬁcﬁl%leu%lp p&ﬁ&sﬁc gd nmeke up water

fromstorage " tank 10 into t conpartnment 12b
of di iblelng Rrigpica bkevl 2ycle, Huscaire péreisi wigl ib@atcenhmand signals 66,

(51 T SRR SRR FEpbBHRHE VouL P 8 T &), A& punnp 36

raﬁ@ﬁbdt@@4hﬂﬂ£é&ﬂ1ﬂtﬁﬁﬁ1§§étfueﬁtﬁﬂ $3pes: (i V) deactlvate wat er
punp 36 when tank c‘éeréroartrrent 12a is filled, and the
si gnaf 48 PP%CB'H@% % transducer 46 indicates a rise

| N preRsur gedyBie @l hR%mh b4 whEE Bm st

di rec?@z i nt o tehe sr%%f er vé;u1 1 ne 28; ?ﬁcl ose I\](/lesnOrage
vatkvid) ip®); thg Bwev cympatmardtleb af dlsgzmmpg 80k113, thes ilisplacing heated
§ oat T fl%%lsgoqnp%lrt;neglp 1 ib upv&%?ﬁ% Entct) compartment 12a;

(i1i)  energize heater 34 to heat make up water received in compartment

12b;

| (iv)  deactivate water pump 36 when tank compartment 12ais filled, and the
signal 48 from pressure transducer 46 indicates a rise in pressure in tank 12 resulting
from water being directed into the smaller vent line 28;

(v)  close vent valve 26;

(vi)  activate air pump 30 to deliver compressed air to the upper tank
compartment ]12a, thereby displacing heated water therefrom to the brew chamber 16
for infusion with the beverage material in the filter package 18 (or pod in the case of a
pod system). Pressure transducer 46 will sense the increased pressure in tank 12

during delivery of water to the brew chamber, and its control signal 48 will register a
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conpartnment 12a, thereby displacing heated water
therefromto the brew chanber 16 for infusion with

the beverage material in the filter package 18 (or pod
WR2aecosse of a pod system. Pressure tranedeagbood041037
will sense the increased pressure in tank 12 during
delivery of water to the brewbchanber, and its contro

HS%EE(‘%%)/ Wh%ﬁﬁg% %ﬁ%‘%ﬂg!\? §005/ ‘Aﬁ 09 a},r| is escaping via line 14

cammagimmbﬁw&&ﬁnﬁ&&h&m@hkﬁﬂdamﬂgpmgeu&descaplng Vi a
l'ine 1% t hrough the brew chanber durlgg q concl udi n
pur ge; (4Rd @eachyateiain ppimpadetiss p PrgRENEeT delpwfo apcommodate the
p&gg&gﬁﬁﬁg delay to accommpdate the aforesaid purge.
5 The brem13|gnal 60 may be generated prior to stage
(i), widnabréve smmiéuo masnke gasmpal prmerte sthga (i),.swhemthy upper tank

T fro a ( ro

[&gg Xl%‘%\gl{p l;ya 1S ?r%]?(i){e con ﬁrglvgnmtg cle ﬁgrtllsva)geml'%hro%l%stage
W)y, ot coschebiomCafl st €) waby thlw\t/:ﬁér plﬁhqj iswizneilated, any water
tggr 12 in excess of the_volu of upper conpart nent
12%51YGreq &k, b @y g¥rgssant ther \&ﬂg@a qf PP CY/BRATMG A 22 gvill be

b)fe&aln%a WhE t8ppdde tEeRht ¥a YEb28osul 8t the &Qﬁsx%lﬂeozé’mﬁﬁﬁ excess
not be J?alned back into tank 12 until the vent

va?lfat@ il riog be deppeadeuhck amtgl tarﬂ(h@suml Ithe mmt valde @pde re)@pened and
af ect ccura iver o t C
ADERE A e ALY IS B B DT

b et weeIgt@agedy,( the bremndighal) 60 b e tgleﬁerhllﬁd) @etween stages (iv) and
ggartnent 12a of tank 12 is alrea

WhAR Hedpp et OmPREMERY l2a g ik i ?lé‘ﬁ@é ﬁ&?@ojwvgh v heated to

Sfd fond YiH
L R TR

mthnonrglz ggeshb) o e(p’é edThip etmetlwe enniguresrthe icdapset tigebetween
1\4\/%1 &no Ctrl%a ngevJ ORI & rrentm% V%tfe\{latgrecﬁqh\égrryyto tRe brew

wever , rew C
n ebesbar IHo)Wedéﬂ, ¢ @dx tiyrew bﬁclé isrﬁécd’swﬂy ﬂﬁﬁiyddd)y thefik required to
e brew cycle is

t he nk 2 w th make u ter h
ﬁ%‘ﬁ%@ lr%%lfhmﬁkeawo\vﬁ rfh@ xf@elwﬁ@p@&fmroner

58 i nt gf rsHﬁta%oﬁlQﬁal%Qﬁe&ﬁrE' @8 c%Btr&l'IBi" SSZQtCY‘ﬁb%rthQ ngl?raﬁ@n of the
during sta %f (iv) when the uEper t ank

onvagergaimp ) Hyringf §tagec@v)t whea thevpper Larﬁa@@mbemliﬁamqm@/ partially

t I IS

X ﬁg eﬁ’ﬁé bt é lipra%gﬁBﬁh&BgqugV%grpgdé&q & rzR@'iv s&%&ﬁ]p& od of

canmthbme mhoﬂez ahanfthﬁt&redpmkﬂ to cdiiuplletegy filo mfaparﬁﬂd:ﬂt 120 btk 12.
controller 58

|ver unces
Xormg{ &lkgolawa d&@é?fé{geg tqﬁs’@l t {GURges n Hreecaugpljer; 3 records,
f Iskdrescgmeﬂag&%e ﬂh%e ne&agéry @d fily %x\%/lgﬂ%ﬁnénlﬂ @D, 2PariAN IMEnes then
en

selected via the brew sig artial vol une
| gagdiceselasted Yimdhe e mgnaleﬁ) 58Nh@r1 h padjalisolunpee i splected, the

R 8181 aBHTR S 01923l SIEL VP oo e

désrred volume™ ne'ra

r i desiradlevelaime dbdayd phesimurather than a pressure rise deteoted by pressure
transducer 46. Thus, for example, a six ounce volume delivery would be obtained by
timing the water pump 36 to run only 75% of the averaged run time to deliver a full
eight ounces. Other volumes can be similarly delivered by appropriately adjusting the
run time of water pump 36. At the commencement of a brew cycle, the brew signal
60 reactivates the water pump to complete stage (iv) and then continue through stages
(v) to (vii) and from stage (i) to another interruption of stage (iv). With this

alternative, the successive brew cycles are delayed by the time required to partially fill
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transducer 46. Thus, for exanple, a six ounce vol une
delivery would be obtained by timng the water punp
36 to run only 75% of the averaged run time to deliver

w4 2003{060380 ei ght ounces. Qther vol unes can bercaiws2barokis7

delivered by appropriately adjusting the run tine of

wat er punp 36. At the comenfenent of a brew cycle,

t Osn n 0, &

gL FnE L0 Bhy o il RS Bt FonbED PPt signal and
(eommencgment)of amtér ﬁelum;stoabebr(ew)chhmbaneﬁdsieyed by the time required

interr a Wth this alternative,
ttﬁézog’ﬁgeg%@glrﬁv ﬂ?gBVEfFeéé]%%e del ayed by the tine

requi r gdad Drebibkilve @& dinf ke inddPup@R4CRRG 36 d t
PCT/U820%4/%41637 g ]ggnpgﬁtnent 12a, aggnm unngsageov)
ea é@@mtﬂréttmechwgreﬁe eait bo fpoaied i elispersingsagh all2 aéﬁ@vel L. The

0 t e r th r

CEFPEBREE IS Nl 3 ShurBEHE 8 el Dyl DAL BRI hfm ne
o]fomotatphnmrmtme:b? &2b mlew leviel Br riﬁthb\beew gighdl 6D rsgletth dae partial

veiger SRUEY 4 debl e ool Semiltared e banlspeisdefias by

t@dﬁktl\ﬂaan Ehe'v@d{& ubap 36MRring 6@ er 43 will emt a
control g nal é{) \}Xhen hegat egesgvgfer di spl aced from the

| ower Ipaﬁ fdegaHng tbéme81%vﬂ@9dem§6|aévmmm the supply line 38, it

oG RRRRL IR BRIRE P B0 ViR ing £ SRR R e 12

sTlgnablad&mdmys proeided sl‘gaztlqugesteh‘ﬁtlmbﬂrreqsumpn B8k dQydimgar to that

stage .(iv). 10 Instead of |ocating the pressure

t‘%’ﬂﬁ@d{ﬁtkﬁ)“ as shown in the supply line 38, it nay

a' t er matteaelof BEplooicat 8 iimrdE&IV JréRdre1dignyeB  kbRMe pressure
air punp line 32 or tank 12. = These pl acenents

ptirwdler@r 46 3¢ gpraludecsingss@nt atspiser gft mpighiskaeaplioped ingenerate a
gun] A7 6LiRatARE Ofﬁgi %i@seh&‘e b QUi nlYenhglﬁ% 834 19E sensor 74
enpl oyl rom

g the i1 ncrea ressure sig
peaadd be ef a Ifpetresposducer thd Glevated dmn;bemiﬂrestf az%r(eime)ing dhe vent

E ’gﬁﬁﬁrm;@aﬁ%%h@a CIE OB b cecpidiEu b R p@RT i Byt tne.

otdture KBASISENSRENLY uchGe lﬂlﬁe@m@@ot?ies ?r 1ERBistoRS BANS by Bsed to
to the el evated tenperature of er entering_the vent

| datest theorisiem davpleel hatavatesr Leqvek eu flawyacaswdnofeices speh as reed
%v@&fhgg PR nS(l)rQ L&Y £l orls vaQo the ah%ﬁmtc%&m%@fgi 'o?gvater or

ement's suc as thernoc es or ermstors
usthel Iteel zﬁmmgtmatmmtehts CIOHBII arhsxg Heeonglowtl th dttewahcensmg,e(vleinn of
or flo devi ces such as reed sw tches, flow
SEHELP gh é’iﬁ @gresponsi ve to the electrical

conduch is¥dohdl eRbodiBiel ofd sysRinNi@ract@¥fice $@MShd Present invention is
instrunments could al so be enployed to detect the

rillyptrpedc by Kigweas  Companenisrpittheserend embedimes that ae cemenon to
B TR s PImib i FP ihhe e B ANE Sintd bR SBE R ESEN!

I nvention I's
In the second embodiment, the pressure transducer 46 of the first embodiment

is eliminated in favor of a sensing resistor 78 connected in series with the power
supply to the air pump 30, the latter being driven electrically by a D.C. motor. The
voltage drop across the sensor resistor 78 is directly proportional to, the current draw
of the air pump and will indicate an increase in power consumpﬁon which indicates
higher load or an increase in work. A control signal 80 relays changes in power
consumption to the controller 58.

In response to a brew signal 60, the controller 58 of the system of Figure 2
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25 illustrated in Figure 2. Conponents of the second
enbodi nent that are common to those of the first

enbodi ment are identified with the sanme reference
w@saése | n the second enbodi ment, the pres$girRis2004/041037
transducer 46 of the first enbodlnent is elimnated

in favor of a sensing resistof 78 connected in serles

beirigt TRy Bt P ey v 2 b B ABuiteoklg opgrl ot e

\Y szttélﬁﬁmﬁi’ I AGhOHE pﬁl’ﬁﬁ 36ENS QEatb & Satet stdls@adﬁ b &ﬁﬁﬂa)/tment
ortional to, the current draw of the air

w. 1121 ItQ GPERgETen 124 @Hea@léplpwdpﬁzmeor@@ﬁ@mbﬂao ﬂpt\rmmiaced air,

i qg%éf]fgr Svith ﬁfeg;ﬁlgéellrlg ?aygg 21{; o it rc%ﬁﬁ‘)grtllngntvﬂé glr?s ] n’BPmB 30, is

control signal nges 1 n- power
t exhivstedon voltlliee 288 The exh@stensekait viaarebir kve 28 gdatesGhe work

ont oIler 58 of the.system.of Fiqure 2 WO
b o5 BB hE Gt e T i 90T G iy S, MO Lave, of gower
closgigieny aldweval, iier Gompatuhént I0MNM vaARaUs iYlc®Rethak&er, the
both the water punp 36 and the air punp 30. As heated

wd?\éfrl of ROVET spsuEIRHo plothe el AP chiehe to apondtigher level as a result
12a Tﬁ% si?d k r&%ﬁre(ﬂ ?0’ gi'saﬁgggc\?gelf ds! &%ER@ %r?ﬁ%égh the vent

her
puimeeld. |Intr@;pt)tmtto dmmmtmhm'gmal B9 rtﬂreseaﬂathoeﬁﬂhw&ﬁwea@d E‘bevel of
exhaust ed VI 28, The

v AR era bl cohfille? fse e aAnG o il Sraetiegp R water

alpuaw 8@ iContigued p@éﬁh@n @t tlﬂ: ilw:gﬁltnpvﬁ)l Yo @zmsbﬁmelto @fisplace the
power . consunpti on. onpartnent 12a is

eVEHEIR CPPPFIRGNS §23ip Helwsékne Ite the luge chaspbes der
consu :
nﬁi’hé?lrbo‘ﬂf u{l{ﬁ@ntgifzgl hﬁyﬂ&ncell éﬂi@ da(n@ a?‘klsc' 569 %glng ggit?égféted via

| evel are e 1 ncr requir

d|®hh<ay guae Wa tlepugstho ppesddmber H and the pm@hu echeartmllgt; ofl Pod, the
line 28.. In 6e onse t t he contﬁP _@lgb L ltace dr

r e‘%?%%seerﬂlé‘{?f 8° ffe‘%‘fﬁe P REPELE Y BY i ecﬁ%% jn voltage drop
C Qiafdsipild @Rsing A& ity oirhe E:orﬁdel&ﬁ‘SS weNtintératethrbudéh rate of
deactlvates the water . . Conti-nued operatlon of

t Heltags cyngmashe ﬁ@kaeae% @§ tt&. wat?rodléne@ﬂn&e@omean d\yiflgpaintain
' r’[h@‘a (')“m %géatdeafcgeJn' é’(ﬁft)bnlaf ﬁﬁ)rtlﬁentog (‘ifht‘:r’mpr@g’, about 3

chanber 16. When conpartnment 12a has been enptied
ai secansls rt@acmgaerpgrmmlmv ecinaniag whEr drethe delny:ry $ys®nn4

t hr ough,t h nber, 16 and.t he punct.ur

car o1 L ag B SPRERT et A0SR, 81 B NS ciguitcedisme 2
t Cbrdﬂjd)ﬂﬁn@t rexwdpk that 88 skisol FesRtod 81 Basandcitd\e sérd@avitl Mp power
across the sensing resistor 78. The controller 58 wll

i Bplpriethe Waist BuRRISR. rHiceVdpee JEPasERss emiAgESSHIT (TRels again

CQRLGY | %oﬁfonﬁlhfr‘) W@t(ﬁxﬁegﬂ aReNSE R @5t91cﬁl§lﬁp aRd Wil Indicate an
na|nta|n the air punp In Operatlon or an

addéreaso nmpowhmmSmeuomle the mpper eogpartnadnd Ufa 8f dizpensing tank

e s A I C

Fi sgaB8G reRyS tilink @ intpdwleh orfsufiytién 8f the water pump to the controller
58.

The brew cycle of the third embodiment is identical to that of the first
embodiment, except that in stage (iv), the water pump 36 is deactivated in response to
the control signal 80" indicating a rise in water pump power consumption when the
upper tank compartment 12a has been filled with water.

In light of the foregoing, those skilled in the art will appreciate that the

systems of the present invention are also useful in delivering unheated water by



enbodi nent, except that the sensor resistor 78 is
connected in series with the power supply to the
wat er punp 36. The voltage drop across sensor resistor
WOZ805/0680% gain  directly proportional to the RGIYEAR4/041037
draw of the water punp and wll indicate an 25
i ncrease in power consunption when the upper
GiRipPRddatmatind delPhingtirgABNSdarg 31 ank temberange bdolsbriet?. Wi t h
wat er_and water is now being forced into the vent |ine
28. AVESHImD| signal 80" relays changes in power
consunption of the water punp to the controller 58.
The brew cycle of the third enbodinent is identical to
that of the first 30 enbodi nent, except that in stage
(iv), the water punp 36 is deactivated in response to
the control signal 80" indicating a rise in water punp
power consunption when the wupper tank conpartnent 12a
has been filled with water. In Iight of the foregoing,
those skilled in the art will appreciate that the
systens of the present invention are also useful in
del i vering unheated water by WO 2005/ 060800
PC171JS2004/ 041037 8 sinply deactivating or
elimnating the heater 34 and tenperature sensor 42.
W claim WD 2005/060800 5 10 15 20 25
PCT/ 11 S2004/ 041037 9 1. A system for dispensing a
netered volune of heated water to the brew chanber of
a single serve beverage di spenser, said system
conprising: a storage tank for containing a supply of
unheated water; a dispensing tank; a delivery line
comuni cating with said brew chanber and with said
di spensing tank at an internedi ate | evel demarcating
the interior of dispensing tank into upper and | ower
conpartnents, the volune of said upper conpartnent
bei ng equal to said



nmetered volune; a vent val ve communicating via a vent
line with said upper conpartnent; a supply line
connecting said storage tank to said | ower

voorpantosent ; an air punp arranged to del i Veberus2004/041037

10

15

20

25

pressurized air to said upper conpartnent; a water
punp in said supply line arrafiged to deliver water
from said storage.tank to said | r conpartpnent; a
heat er for RSP RGhARBPSPEAAPTEET RS PaTeh Rt} e brow
_tadm!smbmlsngler@%%ewﬁg&ﬁgﬁﬁ@hlsﬁﬁ s9@ahcommpfikigpal s
i ndicative of the level and tenperature of water in
sai d di spengisigrecdsik onemmtaniag msply erunbeaied watehy
contr ol sigg@h@m% rat.ed by said sensing neans and
Sp

operative inr ormse to a brew signal for operating
said air andecladrgding copamunivaitenyvithc4id dnewichdmbdieand with said

opening and closyre of said vent valve to fill said
upper conpart nen ISWIFWgﬁaé%tagan 1%?‘8&“8?%‘6? demyyestingthe

sai d | ower conpapiéRniof aRfedsgdidkc@rgper id¥ElotvBtSompartments,
di spl aced heated water from said upper conpartnment to
sai d brew chanbefh® Vo e/ GE0BIRST FOTPY BoRobgine cqua)dy said
10 2. The SySte“h£§e§H6ﬁJ&é wherein said controller is
operative sequentlaf y to: '5 open said vent val ve;
activat e saiadewatabie commmnicatiggvip a wekidiat edthrealdeipper

water from said storage . tank into said |ower

conpart nent of s&"GP ‘%ﬂénsing tank, thus displacing

heat ed wat e shifinis@chnb@MR said QiR RN sAR NS & cymbittiBent;
sai d upper conpartnent; (iii)_ energize said heater to
heat make upnREPEMPAEaRgedded¢liyesprpesuripeshpayto said upper

conpartnent; (iv) @gﬁ&;yate said water punp when said
upper conpartnentm? 18’fi||ed; (v) close said vent

val ve; (vi) aacttdnpamg is sdid sgipty jmemprangedde ldeliver water from

pressurized air tszgd %t%ira%e ERRES said lower compartment;

a heater for heating water received in said dispensing tank;

sensing means for generating control signals indicative of the level and
temperature of water in said dispensing tank; and '

a controller enabled by control signals generated by said sensing means
and operative in response to a brew signal for operating said air
and water pumps in conjunction with the opening and closure
of said vent valve to fill said upper compartment with heated
water displaced from said lower compartment and to discharge
the thus displaced heated water from said upper compartment

to said brew chamber.



10

15

20

25

tank chanber to displace heated water therefromto

said brew chanber; and 15 (vii) deactivate said air

punp. 3. The systemas clained in claim2 wherein said

brew signal is generated prior to operational stage

(1) Wa200y9e809yst em as clainmed in claim2 wherei NPERUS2004/041037
brew signal is generated between operational stages

(iv) and (v). 20 5. The systemigs claimed in claim?2

wherein said brew signal is generated during an

I nternupti ?ﬁ‘eé e&Qﬁ BET hqwgreﬁ]ﬁgﬁo(lﬂgllerggo y&ﬁvé%ﬁﬁ%‘ally to:

as claimed in c al ns ereln sal gbn5|ng neans

i ncl udes means(if or opemsiidgent Yrdvepr essure in sal d

1 or 2 wherer n Ghr o G0N EL TP o il HReted gl et fom
for measuring the prselﬂstmgeménkwabemd idWesamrnbamht &fi snid.dispensing

8. Th t I
Censor &1 enper at urty Bupnar G R R lower comparimen

claimed in claim?7 wieagiyin®ahid uppaeompitmégsponsi ve

to the flow of water in said vent |ine. WO 200/ 060800

11 PCT/ I | S2004/@R105mergige saph headsy & hagt makeypayaterdegepyed in said
claim7 wherein sai qovgar&ggl?aﬂnﬁmr{ esponsive to

el ectrical conductivit water in said vent |ine.

11. The system(@9 cldﬁﬁ%@@telsﬁd Siater pinR When pidpeereioppartment is
sai d sensing neans igjghudes a tenperature sensor for
measuring the tenperature of water in said dispensing

tank. 5 12. The(vsystckase said wéndvated in clains 1 or 2

\é\'gﬁ;glr nrzglpgnzle@gl ngac{i]ﬁa%]ﬁs evagcgu %etg d? %}egsunzegiva%l to said upper
storage tank. 13. Thmk&ahsﬁxbem taslisplaad Imackdivwatee tgerdaftozh to said brew
wherei n said control dea tivates said water punp

at stage (iv) when r conpartnent is partially
filled. 10 14. {hg Sd)ésdtﬁﬁmeaadﬁirghrﬂp.d in claim13

wherein said controller deactivates said water punp

at the con u3|nofat|rrelﬁ%nr calc ted d orior t
per cent age - Of >t Q%Fv%?‘glﬁg RF #&Eﬁ%ﬁu rswcsb%?ﬁll létg&li?ate prior to
f dpeltatioml tagtn@er conpartnment. 15. The system as cl ai med
in claim13 wherein said controller deactivates said
wat er

4. The system as claimed in claim 2 wherein said brew signal is generated between

operational stages (iv) and (v).

5. The system as claimed in claim 2 wherein said brew signal is generated during an

interruption in operational stage (v).

6. The system as claimed in claims 1 or 2 wherein said sensing means includes

means for sensing the pressure in said dispensing tank.

7. The system as claimed in claims 1 or 2 wherein said sensing means includes a

sensor for measuring the presence of water in said vent line.

8. The system as claimed in claim 7 wherein said sensor 18 temperature responsive.

9. The system as claimed in claim 7 wherein said sensor is responsive to the flow of

water in said vent line.
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punp when the heated water in said upper conpartnent
reaches a second | evel above said internediate |evel.
15 16. The systemas clained in claim15 wherein said
controller is enabled to deactivate said water punp

by aveombneabossi gnal generated by a tenperature s§@§@ﬁﬂmﬂ&“&”
in said dispensing tank at said second |level. 20 25

17. A system for dispensing a q?tered vol une of water

to the chanber of a single serve beverage dispenser,

sai d risi a.storage tank for containing

Ste :
a sup ?‘ Fhegplem o cliged Festemng VPLRR: s2id sgeiop \Pse’ieﬁpqnﬁlﬁ%to clectrical

Cdammame}aaﬂwwermgdmﬁeﬂﬁn&hanber and wi th said
di spensing tank at an internediate |evel demarcating

the i ﬁerl r of dis enS|ng tank in P nd | ower
conpartmentie sysisa@ totlemed &f clamsgl %fa e&b%ﬁﬁ%%ﬁtmeans includes a
hehpgate@ualsot Br fdhstriNBhe id@ther@lrel BBt iN 638 dMFn¥Bg tank.
connunlcatlng via a vent line with said upper

conpar a suppl ine connect sai d storage

Lank d5 sarte Poar Sg‘a%ﬂﬁ? ERERES G B ihefingid poing means includes a
d@itér\wel sféﬁso@ F@g&i&f\ﬂel@ﬂke@évﬂ JfQafRintsaliRRIhecqaPar t ment ;

5 10 15 20 WD 00/ 060800 PCT/ US2004/ 0410 %7 12 a water

punp ég said su line for delivyerjng water from
0

sai d r aB]ée i}’é Céalglgqi bR awel} W, gﬁlﬁl {dn@ﬁ{roll% éiﬁ%citw@tes said water
Bt §t@%e (98 %Eﬂgdl@%]ﬁpwnﬁ}ﬁ HmehiggtrGallytdicgat i ve of the

evel water in said dispensing tank; and a

controller_enabled by control signals erat ed
said <énsi FH]@E’ HEGRAs ne(blﬁéﬁlaélfl 19 éVq]e 11} gaéigg%iggllﬁrdieéctlvates said water

qﬁ&ﬂpvae e ohANAbn 10 AP BERId ABuBRN ds RbErc@the WRHRY average time required
unps in conjunction wth the opening and cl osure og

§QF@nW@ﬁWfUGﬁWéWP@Commwmngﬁid upper conpartnent with
wat er di splaced fromsaid | ower conpartnment and to

di schasge tResykRHS)sHiSREEHehiNABa hcldiP 8BS 8dto HBRRActivates said water

pump when the heated water in said upper compartment reaches a second level above said

intermediate level.

16.  The system as claimed in claim 15 wherein said controller is enabled to deactivate
said water pump by a control signal generated by a temperature sensor in said dispensing tank at

said second level.

17. A system for dispensing a metered volume of water to the chamber of a single
serve beverage dispenser, said system comprising;

a storage tank for containing a supply of water;

a dispensing tank;

a delivery line communicating with said chamber and with said
dispensing tank at an intermediate level demarcating the interior of
dispensing tank into upper and lower compartments, the volume of said
upper compartment being equal to said metered volume;

a vent valve communicating via a vent line with said upper compartment;

a supply line connecting said storage tank to said lower compartment;

an air pump for delivering pressurized air to said upper compartment;
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conpartment to said chanber. 19. The system of claim
17 wherein said controller is operative sequentially
to: (i) open said vent valve; (ii) activate said
wat er punp to punp nake up water from said storage
tank into the | ower conpartnment of said dispensing
ta h i splacing water fromsaid | ower
cor@%%rzéuﬁ}g@?a)upwar dly into said upper conpartnent’c1/US2004/041037
(ii1) deactivate said water punp when said upper

conmpartment is filled; (iv) %ose said vent val ve;

(v) acti vatwetes pintlp & saidpupgiy tioe fbe deliveringpwessfiom z8d s@rdge tank

to said upper tan@ chanber Eﬂg&?i spl ace water therefrom

to said chanbel® YV GPTPEEEi vate said air pump. 25

25 19. TheensigheanObor gdnafatihd donwbiesi@ialk if@itAivabf thelel | S
electrically powered, wherein the pgwer consunption

of said air puffpvie meaiddispengpe faaliandwhen its air

delivery §Qoagblhr WRRKEd b§ QORI GBIl fdefidIapstad EEHP means and
sai d upper conpartnent via said vent |ine, and wherein

said power coPRIAIYE ibiesposhto dalizeryrsizngl tyheperitingesaid air and water

when said uppe@%ng}%fm%[ntg{ﬁ%rﬁ(m 'gslﬁtggt}q% ég&\}% elenlra JRLR of si%gidvent valve to

said air deliv serves to rom sa
upper conpar t néht sai GppeFheonspastiveny ofithc aitem di$plavaér &om said lower

sai d sensi ng neans incIu%es(feEist r, freans for .
. Cappa ent and 10 discharge the thus fhs laceg water from said upper
sensi ng the | evel* or power consu 'on o aid arr

punp and for gesnggagtietgo &aid opintbet. si gnal
representative of said | evel. WO 200-5/060800
PCT/ IL_i%ZOO 941 e37 C% .9 .10 %rSei 2s0id205 tE%(Z)I.l The system Oftiall to:
cl ai 20 wWAEPEIF 9TFARd §SHER T B ACRPEONFA 1S QPETA Ve Feghegtially to:
said controll e@) opsesssdichtvand, val ve and initially
operates said ter and ai unps si nul taneously t
di spl ace wate¥Vfr o"r‘ff}%‘? ?fl‘{%&é{gﬁgﬁ’rfﬁal‘? ePP]f%teggPIB
upper conpartnment WaidsergehaikShoig: 184er JonParmamtdf said
dispensing tank, thus displacing water from said lower
compartment upwardly into said upper compartment;
(iii)  deactivate said water pump when said upper
compartment is filled,;
(iv)  close said vent valve;
(v)  activate said air pump to deliver pressurized air to said
upper tank chamber to displace water therefrom to said chamber;

and

(vi)  deactivate said air pump.

19.  The system of claim 17 wherein said air pump is electrically powered, wherein
the power consumption of said air pump is at a first level when its air delivery to said upper
compartment is exhausted from said upper compartment via said vent line, and wherein said
power consumption is at a second higher level when said upper compartment is filled with water

and said air delivery serves to displace water from said upper compartment.

20.  The system of claim 19 wherein said sensing means includes resistor means for
sensing the level of power consumption of said air pump and for generating a control signal

representative of said level.
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upper conpartnment via said vent line, thereby
mai nt ai ni ng the power consunption of said air punp at
said first level, and in response to a control signha
fromsaid resistor neans indicating that the power
consunption of said air punp has elevated to said
second |l evel, said controller closes said vent val ve
and deactivates said water punp while continuing to
operate said air punp to thereby displace water from
saj d. upper npartnent via said delivery line to sai
3’2)02365906 The system of claim 17 Me¥e| n sai ECVB?@PW“‘W
punp is electrlcally power ed, wherein the power
consunption of said water pu Jis at a first |evel
when its water delivery to said | ower conpartnent
di spl2dces Thatysteni eftchrimaD dvheyspen responsatd smahdeliserg sighdl, said controller
ocplgHs sagci ?r%n?glge ar‘&?ﬁl?lallg e?zlti]?scsgsd waqer aan\fclivlr%u(e%?ursnﬁls %g}u ﬁgneousl}/ to displace
@ﬂﬂlsﬁmfmismd) howes caltlpaatmﬁemmmhdﬁmmahlecrorﬂ}ﬁmmbnt\wlﬁ]& eshalﬂtmg air from said
ﬂ$ er conpartnent,.i s fl||§9 ﬁﬂth wat er and water is .
p SRy B UiV E UBISe FEB TR HRTE RHPVYE OB ugRpn of said air

[Bdlﬁlfﬁat s&id. firdtheves st einedporke & ﬂb(ﬂ@rol/\ﬁgﬁaﬁ} iffonSéhiiHre§i81d hid@ns indicating
neans i ncl udes resi stor nmeans for. sensing the |evel

thpt tb%%\f/erd‘gﬁw{l Shsd ag PUEP \Has élievaéw sgilesend level said controller

A6RE5Ad 149 vﬁv&mtcregdnv%gmi watbGREGSEIR fedbhivifif to $Péite said air pump
| evel . 24. The s§sten1of claim23 wherein in Tesponse

toghesghiydlisplsicr wateyirein grid uppes sorapaE@ent Gk aid deliypeyriinedasai chamber.
vent valve and initially operates said water punp to

di splyace wat §fsichi HBISRI19 WAL sal&pmqﬁﬁﬁﬁei@teletmalmwred wherein
upper conpartnent while exhausting air from said

per
o ApEeTcARIIUPHPR O sgidi vehtey @HRIP 9 ai e first fevelowlenriiveates |dﬁ1|1\f¢gy to said lower

{0'?:5) flﬁl\éﬁtrdlsg)&:g%sl%ér 6%? ggﬁt gﬁ% Cﬂgﬁa%t?r{ PMhéatlth $é’i o}ﬁageli R@Ecr displaces

meﬁmswaﬂ1mpansnmmﬁn@mwwngmhhatmEhQMpdummnsm@pswﬂpbnﬂmnnMnisma
as_el ev at eCo
g?rfglahl%h WFi‘eve,' g‘rﬁen alcs1 dppef compa ven% 1SV§ ed w1sfh Qetr an(? er is displaced

it rol close vat'és
Sahdaidaper c@uppinentinachidwahtdmesai d ai r punp to thereby
di spl ace wat er fronlsaid upper conpartnment via said

del | VA lTlhe Sys & ofa claim %H?lerem said sensing means includes resistor means for
sensing the level of power consumption of said water pump and for generating a control signal

representative of said level.

24.  The system of claim 23 wherein in response to said delivery signal, said controller
opens said vent valve and initially operates said water pump to displace water from said lower
compartment into said upper compartment while exhausting air from said upper compartment via
said vent line, thereby maintaining the power consumption of said water pump at said first level,
and in response to a control signal from said resistor means indicating that the power
consumption of said water pump has elevated to said second level, said controller closes said
vent valve, deactivates said water pump and activates said air pump to thereby displace water

from said upper compartment via said delivery line to said chamber.



