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1 SYSTEM FOR DI SPENSI NG METERED VOLUMES OF HEATED
WATER TO THE BREW CHAMBER OF A SI NGLE BEVERAGE BREWVER
5 PRIORITY | NFORVATI ON This application is a
continuation-in-part of U S. Serial No. Unknown which
is a continuation-in-part of U S. Serial No.

10/ 832,474 filed on April 26, 2004, which is a

conti nuation-in-part of U S. Serial No. 10/734, 657

N@wmﬁ@% H\% @ﬁ@rl nventi on IS %%E‘EPOWATER TO

rel at es GElBRENW CHANMBEBrQHa JNvick BEMER AGEBREWER
havi ng brew chanbers configured and di nensi oned to
accept and pierce disposable single serve beverage

CWOW@%\@@@A‘T@N those brewers that accept
di'sposabl e singi'e serve 15 beverage pods that have o
s oI u bl érhbsaamﬂmgmmta@pnmt@tlwm-pm df Uet. Wedal Naylénlgonf which is

S PPR T SRS Wb oo VEPEREA BN alibab gogmicn i

t @ RHERROAWL PAANPET.S. Sl NBS BT 2N6M fi18d bh Desehbéd 12, 2003.
beverage matérials contained in such cartri dges or

pods. 20 2. Description of the Prior Art Hot water

c&m&g@m e disclosed in U S Patent

ACKT: (5 tjgg%ﬁead use. Wil e such

syst eny . queldaifend Bive@atony W th an adequat e degr ee of

nmetering accuracy, certain _of their netering conponents

are diff§ Bwentietorekatengeetally do \hﬁvﬂag%brewﬁéwfsﬁhé fype having brew

n \V I.eye t

a%gg@g%.cokggﬁ%ﬁ 84 i gﬁél&{r%ggtggarsc?ﬁ)t%fndﬁg?ﬁﬁ d‘?slrprc])gﬂﬂe single serve

eltevaugsl cm"tﬂ&gal asi el &, thotsehdbr@;mm rtha‘tyac&apk dsbd)ablel sihgle serve

of the net s can be conp

mbeEFaEe Be avwoglﬁﬁ%éﬁve&a?émtaﬂglﬁ éﬁ@fﬂ 10 %%y ghiavers of film

eqp &Y 4n8SS chfcré ' 1Y1%a?t?dﬁpa9 RERE 8 sidiah BF ﬁlspér%?n% hb#fidYvolumes
e ‘conprom se m neral deposits, any such

ad)fa]nﬁaeaglewamretonmoh biean cha8Gbeps ffereunfuylon edtilcetie soluble beverage

dis accgra% gﬁréeliabi ity. There exists a

né® ‘?“ ﬁ% pigpn §U5h cariqges PERUE hot water di spensi ng

system that not only enploys | ower cost conponents
that are substantially inmmune to mneral deposits, but
t hat alkmmmi stently operating with a

hi gh de[%tegva%cr dispensing systems of the type disclosed in U.S. Patent No.

6,142,063 are in widespread use. While 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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di spensi ng accuracy. 2 SUMVARY OF THE | NVENTI ON 5
According to the present invention there is provided a
system for dispensing a netered volunme of heated water
in a beverage form ng machi ne, said system conprising:
a storage tank for containigg a supply of water; a

di spensi ng tank physically parated fromthe storage

tank and const ruct eg 10 and arranged to provide the
S K, VENTIENe a delivery |line comunicating

with a chanber for form ng a beverage and with said
di spenS| ng tank at an internediate | evel denmarcatin _
gg_, [gensmg a

t he ATROEING O P RESTAT INYPEWANERHRY'S PARMIS R 8YHIFPLPT M

mdtevar vaIamBast Meafed, white Ok UBScpdges dbrehintdd RR4ichine, sald system
COwengartrrent bei ng equal to said rreter ed vol une; 15

H¥"%al ve comunicating via a vent line with said

uppes s@%‘@é&éhﬂﬁ)‘ﬁ*contaﬁlur@@&mbh} obffaté@NNecti ng said
storage tank to said | ower conp artment: an air

arr ah @63@%”%@”lk\%\ys'ﬁ?'@s%elh’ﬁfai%fraﬁnrth? é{%ﬁg%lt%ﬁ‘bp?@fj constructed

an8 @RBAGEd R Provide R REteREWDIIMe SfvatesUPPl Y |'ine for
delivering water fromsaid storage tank to said |ower

conpaPeivent inegrmpnigatitgntifod F"é?m'a%fafﬁ'i foaming ackgeeage and with

saidl SiEPangsy obnk ha BRt |ﬂfe$|‘iﬁeMi‘alé“”@ve®fdéh@ér€£tlrfgr% .ﬁt@h& of said
di spensing tank to said chanber. The controll be

d'sﬁﬁﬁﬁﬂ%darﬂ‘b iRIGNHPRAT BN IQWer SOmPaBepisy ton MOBW‘%qu ?ﬂﬁ ipper
cof%aﬁﬁ@n%@ﬁ@&ﬁueﬁ‘fd &id hﬁﬁar@@b@lﬁ% vol une of water has

been delivered fromthe dispensi ng tank. 25 The system
may M?rﬂtW@Weuqemmuaécaémaé@t%verttan% p sqigtupper gerpprstment,

di Sp&@l&bﬂ?}@hﬁé‘éﬂﬁnem éﬁ‘cﬁ&%rég% t§rﬂ@§>%aﬁchl%w@l‘ ESApdrtment;
therein. G her features and t endant advantages W | |

now ¥eaif éﬁ@Plaﬁéﬁg?qwtogq%'é?r&reS%F%‘i‘ pirjg $3id H@P%’rcé’ﬁ‘tpé‘rtﬂ'@nt
t he @%%g%siv |H95aﬂfﬁ}ﬁ4p?9me%€&9!v@ﬂn QafdiRkbm {hPvage &k to

OF THE Fi gure is a schematic di agram of a
saighlewerRampagitent #¥ce with a first enbodi nent of the

pr esgRbntrdléPBLARB to cause discharge of the metered volume of water from
said dispensing tank to said chamber.

The controller may be adapted to control the air pump to perform an air purge
of the chamber after the metered volume of water has been delivered from the
dispensing tank.

The system may further include a heater to heat water in the dispensing tank
and means to sense the pressure therein.

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
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Figure 2 is a schematic diagramof a systemin

accordance with a second enbodi nent of the invention;

and 35 Figure 3 is a schematic diagramof a systemin

accordance with a third 3 enbodi ment of the invention.

DETAI LED DESCRI PTI ON OF PREFERRED EMBODI MENT Wt h

re nce ipitially to Figure 1, a systemin accordance
eFﬁ’Og’r’i‘ée P @Sﬁ‘?"enéopnventl on has a renovabl e and

refillable storage tank 10 for unheated water, and a

substantially smaller dispensing tank 12. Typically,

t ETADED DESCRIBTHIN QF RREFERMM&QLAM and t ank

12 will proxl. tely 700 Adellv

comrunlvggﬁé%fe %H&lgﬁ'dt(\/ﬁgﬁret P:ea BYSER élhﬁ a “6‘?11 the present

Siifgnos BhY 8 BReAI8 And RESNKY]e sffGeahnlt 16 f@pﬁﬁﬁéatté%l ®Bfdr, and a

W|th the dispensing tank 12 at an internediate | evel 10

I_Sﬂbflimﬂbf amaler dibgensimglankntZr Typicall tankipiPewilbield abowt 1.7 liters
nent s 12a,.,12b. h Vol ynme pp
S Rtrened 1388 12 So BOfY, RN B @he d0Gul Ohdl etivgw tine 14
V\@bﬁfmdr@caté@eatd@tﬁd ¢ad 6t ¢hd BRvbchinbérand &f adksjfnlg&g s@ve beverage
brew cycle. The brew chanmber 16 is of the t

désevirbard poits erpaspe enfvith the depeasing r@k 1% aga'@ inggrnediate level
h 2
| eRERELARAL 00, B LS, 4% Dl IR QALY 120 e

f ivlolhehe 6fihe ﬁﬂpﬁ@ecohﬂaam[&laﬂm ﬂ;@q&aldlb}th@ﬁietdﬁd:cbv@amrcﬂ"gmt water to
mat eri.al, ~and pierce the cartridge with inlet and

olhel defiverpd e @gew obambygy duripg épre"bF is connected to
the del\afyy! ch%PérAfl @Esdofscﬁé }@t & e bréfl lf§xee)$ 181U S, Patent No.

beverage materra the vol une o eat ed
wed, &19,3 16¢ ¢hev éebcfiption dh whwthrsrhdran kncarporpedtbyerdaferefee. The brew

oeSesi agbaaRnras s o S 3 Sohhid s SR beveras
?LElnﬂt ety 1e¥\€et ﬁheabapcﬁg @Vﬁ&eﬁlettaﬂg dﬁ&l@f"?ro%@@@bem The inlet
i nc esadelce or élngthe pod in ace, wt

erprolang me c‘am@tcted it the rdebvertyplmcaﬂ #\eedresyes ctpl mélsyc tha Ctrh gbeverage

IR TN WM LN 1 NG T s

S'c%%qﬁftxﬂeﬁ@lid | treE oweet ﬁrobg'séﬁ/% V& YireéthBle REMBIBIBrewed beverage
material to thereby produce a beverage, and the

eimm@edlpasm copi24t drethe ddkeouhlternativelie with eHod systest, the brew

TS MEL BT U5 o g
C%Hé?dti‘vﬁ&éﬁpeatﬁﬂzly ahdhd @léthmdsatleasided @fl{‘he(lfbd Aﬂh@irfcommg water

unp 30 is operable to deliver pressurize
from the inlet port or ports passes through the inlet side of the ﬁlter medla dissolves

the beverage material to thereby produce a beverage, and the beverage passes out the
outlet side of the filter media and then through the outlet port or ports.

A vent valve 26 is connected via a vent line 28 to the upper compartment 12a
and to the storage tank 10. An air pump 30 is operable to deliver pressurized air to
the upper compartment 12a via air line 32.

A heater 34 operates to heat water received in the lower tank compartment
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 dispensing 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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t he upper conpartnent 12a via air line 32. A heater 34
operates to heat water received in the | ower tank
conpartnent 30 12b. A water punp 36 serves to punp
make up water via a supply line 38 fromthe storage
tank 10 to the | ower conpartneht 12b of the di spensing

tank 12. A check valve 40 allows outward flow from and

pr evenF 8! Feavanssat waky hseanafier besrang &H@@rirg’. the ﬁ'gwe@pacny of the
Vv 4be i sing tank 12
ot Sink 28 ERURRIRSE IR o Aol IR M i 10, 4

For re8smss hfsadtravdglidallyepiaied ahtomghtecthesysippatoenmonitoteperating

O CaRaC Ol S ML L 0828 B Sl RNk S fmperature
st&RbEY aal géfneﬂt@s@@ Eortthl QAP rdpRRemNiETHLoN WaterRiigeRiture in the

operating onditions and generate representative _
c bwar ghnks¢qgmpdrgnentAdbea presfurel transgluees att gAnerates a eprenl signal

42t hat t trol si | 44 ' f

AR PO ee PTRe % gy P BhershiSt EROAA Bl warer
pgﬁﬁélﬂeﬁvér&%mb?%iﬂew; aGRNET 187 @ Seilsoe 90tthalgeAbgitsla control
48 representative of the pressure in tank 12 by

metgsalr 120 thehwatpr Jegelin ¢hy sionage tapktl@ dronsiielp va  préselegted ngaimum;

of supply line, 38; er .l | n ; .

g@’ﬂi raa%gaetﬁs PAGHE ) %aé\%%r}%?te‘géqﬁo?é@h%gﬁ V\aé?)g rltna%%té?g it the brow
t RBarib&1Ag BedrldiddOwiih apartHeégovr Ap@d, @s apeldablt, andiisnthing ready to
10 and a status indicator 54 that generates a control
sicgmaicnssa bﬁd‘ﬂ’é&PW@ that the brew chanber has been

| oaded Awggﬁffﬁle? gt i é?lgﬁleﬂrlﬁ)ath@_oﬁoregaﬁd BRI EBhAs. M bchtroller
thus réady to conmence a brewi ng cycle. A controller
59rdddssnadritessibyal todeo dfcoconsral panebA2 rralicasing msdrsl widrethe system is

controll er ovi de . St at [ | 64 to th |
O b v S ApBhe h e 5B e

t %c%&m&aggﬁggog%@dhk%pséérgttmﬁgm bM&y byRid esponse to a

brew si generate a control” panel to operate
t he sydhweingt hiypicghbmwheiele, thectmtrobear $hyilkissypcommabd eignals 66,

SPNECIEIEA RN T

26nd BbdteP3R 1BO fol WRAE suBRiaBGtagand heater 34 in the
foll owm ng sequential stages: 20 (i) open vent val ve 26;

(ii) a]E(i)i vat@emcmwab&@rﬁf;% to punp unheated make up
wat er fr.om st t I nt he | ‘
AT I CETTMEL SRR NY 72 M T

tank 10 into the lower compartment 12b of dispensing tank 12, thus displacing heated

water from compartment 12b upwardly into compartment 12a;

(ii)  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



water from conpartnment 12b upwardly into conpart nent

12a; (iii) energize heater 34 to heat make up water
received in conpartnment 25 12b; (iv) deactivate water

punp 36 when tank conpartnent 12a is filled, and the

signal 48 from pressure transdsicer 46 indicates a rise

in pressure in tank 12 resulting fromwater, being
direswEHrpp pep fee eorenariareny 2a has ¢eptid and\Ar i§|eseapingyie line 14
\ 0 del i ver

cgchrrl\é)?l ssedbi gﬁv&ﬁ%%b%ﬁfghégtag?ﬁ%lﬁdlgg BHr %‘p%ltltrd?rrent 12a,

t her eby(vil) spleactivagy diepiep 30aifer atphgrﬁﬁm@mdbhytth @cdomemodate the

'ch nber .16 for infusion with the beverage material in
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oresaid Bpregackage 18 (or pod in the case of a pod
s ste (N
y ")Thepﬁr@%?g%rrﬁl ) %géneﬁafé I!I(LI' t%cergail% v(gr @vhen the e upper tank

i ncreased pre
t confpartineain %mrdnegty dihe systsmomﬂtthaﬂ oyqueg frailn ﬂ&w\(l) through stage

gt BBt 18 roaphE B FBeE LRI A 4ol RERAS SERfgligh any wate
t hielibsrew 6 Namban idusicBs &f aRNEdIEMENT Wipedo Bﬂm@ﬁ(ﬂ i[2a will be
deactlvate al réé)urrp 30 after a programed del ay

adeesyRsidndet inpthe vertdine Bubygelosige h éheb\re@WV%le am That excess
Wzktgr wiEl gt l?e n@r‘g{n@{i '%)gck gn?o ﬁ,pn?gﬁ 1%1}1’&1 t}g Q ‘}ap\% #)0 E. re%pened and

conpa em W

c wahewlll fonagiagdy éfféct&ﬁﬂ'@d@tﬁcf: bﬁ@ﬂlvel(wumthe brAtv dhhﬁ‘lber
concl usi on of st al%a (iv), when the water Ee .
deact i \élt@“aamﬁhyt b sigaal; Qemay beepgsd dl@etYV?Pf’e%é&@s(lV) and

Of v i Réh g‘%hé‘gﬁ%e?fcoﬂgﬁﬂﬁerﬁq AELARN P. id qfea lﬂlleﬁemth water heated to

recélve rapp vent T[ine by closure o
t hbe valedted/ blewee@Berafiinat Texgsem d)@:la&ahmugh\rst‘agesr(a) tob@ii), and then
in back into tank_12 until the vent val ve i.S
E’f?é‘ﬁg FlagghdD fon(iy)- thl gV MEBIYZe) ﬁ*@c?lam? time between
C%Aeﬂéﬁﬁbfn of tl%elgﬂeﬁ(feéi%naq And A& &Hn%Weﬂd%ﬂﬁJﬁﬁ bf water delivery to the brew
ernatively, the brew signal 60 nmay be generated
b ethamber. sﬂage@r,(thwleval’mdev( vycle istnepessardy dplaged byoﬁpannmmqmred to

12a.0f, tank.12.iS ready fi W th ter ted to

¢ rieal e BRE a7 BT e rtenatist B Rl itk

t hr oughmsdtag@sotiet)alfehative,i the cdfflolldresy int&riphd %égbperatlon of the
stages (i) to (iv). This ‘al ternative nininzes the

el Egieepunp 36 dyeingistage ge/a &vheni the upperttiek plhasyposilgnas oalycpartlally

GG s B HEAE oIS SEE Y it pro o

deiray echt bysHokhter thafiehat eetiiiire@do témpletely fill compartment 12a of tank 12.
During normal full volume delivery, e.g., eight ounces, the controller 58 records,
stores and averages the time necessary to fill compartment 12a. Partial volumes then
can be selected via the brew signal 60. When a partial volume is selected, the
controller 58 will adjust the run time of water pump 36 during stage (iv) to deliver the
desired volume based on time rather than a pressure rise detected 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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refill the tank 12 with nmake up water after the brew

cycle is conplete. In still another alternative, the
controller 58 interrupts the operation of the 20 water
punp 36 during stage (iv) when the upper tank chanber

12a is only partially filled 60 a |l evel L based on
havi ng the water operate for a specified period of

t icAmparEent Lasgnd tﬂéfi‘ tlmqaﬁiaRSﬁ@tbeme geagration @Sﬁlaﬂ Bredy yignal and
fi

v P EAEBRE TR Warch Wiy SO vl ot REalBtelhy, g goquired
r e¢ ootiplete tht Gillas cirdmpuenhageat he time necessary to

fill compartnent 12a. Partial vol unme hen 25 ¢
sel ect étF & HeHEVR FQUmEIES ha Mt tARGR v WAt B 6 Rﬂ%ﬂ%&age (),

' Sal t%ﬁig?f‘a‘iﬁ?rg tra'ilg(ﬁlcelc gﬁ'tcéﬁ’ lb!eQBca%@i W bt Pé}ﬁlﬂésfanf( he itblgvel L. The
wat er urt ng stage(sv to deliver the
delsanschnten/ 48 unill d:mﬂ;endccmtrot isima]r i ] rvdrentﬂmtedawmeéﬁp}aeed from the

ri.se detected I r d 46. .Th
CI3Re e SorgparatiRaZ8 et Bisndobdty LreGe WSt w2t st st partial
bY;olirhdThREiddaSt Weef ., F%Hér@o&ﬁ)ﬂei? 58URIORAY t6ake @bntrdlsignal 45 by

averaged run time to ‘deliver a full 30 eight ounces.
Odeastivating thesvaenpuvey 3G duringrstageded)i ver ed by

A1 e HHRLBHR stk T pf LT P Y e 38,

GQna}eaaﬁa&ﬁaﬁa«te@s)etlb@tmmfrexp UiAD 14 0ven® Iipd 28 @usmgehm y;) or tank 12.
and then continue through stages. (v) to (vii)_ and f

stﬁxgée Playerpantuprovide e signebieprasentativeott Psesaye i fapk, 2ypiglar to that
ive, the successive brew cycles are
gwn?lgggq%ﬁe time required to partially fill 6

Con‘par tinEeid lofaemphginghehé | mereed;ﬁpmsmm vigaal 48 from pressure

genergtl on _of the brew sigpal and erren %‘
uger 110 dp Fongjude glagi B chfmsey 7 gﬂ&%ﬁ {N [ generate a
t 'éaﬁtrf)leﬂgﬁeﬂ% inliRathRBY BE SrdsBfcel 41 \L/étexgmoxf/en? %ﬁ@@@t n‘ﬁ{bt sensor 74
n alternative to'timng the interruption of
watoatd paiopa $@eohespamg1vs tadee ¢levdted teBmratenpdrvedter entering the vent

transduce be. | ocated i n di spensin ank 12 at .
| i 1D oo TR R ORI ERTR TP ETb & O h T 1§t ygnt lne.

' %Watﬂﬁ%ﬁgng‘@feﬁfen@'sﬁ% Q&ﬁl@nﬁé&ﬂbfeg ®r tﬂe?r‘ﬂﬁ‘s’ﬁor'é @Gﬂﬂdé)g used to

conpartment 12b reaches l|evel L. brew si gnal
s aletart ¢het hsngalwei af hotywhigne prdvmrdﬂdwaneasm@ devicest fugh as reed
react to t.he c ntroI

d eggvé{ ﬁ%ﬁ% ST 8r S V\Igle(né?r S SERSnYEC & t{lgad £y F(r'ikl/cghwtird)f water or

l r&h&asvafseﬂsa%al ihstRgnéMecaeasy e etﬁp@@feaug dbtediBtha Sisla@Mumn of
in the su ine 38, it may alternatively be |ocated

|rWQtP1‘eWth¢ﬁ@1time2%ent line 28, air punp line 32 or tank

of pre s‘§3 rg%o%d%?q Eﬁ% RE g\ékﬁ?me}n %&&)@%Jntcg SRiLSRE %e@gﬂt\’iﬁvention is

illustrated in Figure 2. Components of the second embodiment that are common to
those of the first embodiment are identified with the same reference numerals.

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 consumption 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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shown in Figure 1. Instead of enploying the increased
pressure signal 48 frompressure 15 transducer 46 to
concl ude stage (iv), a sensor 74 m ght be enployed to
generate a control signal 76 indicative of the
presence of water in vent |ine€728. The sensor 74 could

be of a .type responsive to the elevated tenperature of
waperptes ipidially go el06c Yenvent | Vale 3¢ 3R &nSHBRRATGOETY eheryie both the

C Qs pgﬁrgf n%z;?rg{]tﬁ%; \é’lﬁ éaﬁéﬁg)% d.! R%Vlelgztted%ﬁf id cﬂgﬁslg‘(%d\f?&ﬁ compartment

i ne. nsing el enents such
t H2b o compbasment I2herinisslisplaed frohdcdnepantsenit § 2a. 20hid displaced air,

the rising |level of hot ter. Level or flo asurin .
dé%e&f&_“éﬁb FheadiT berg PURRRICHE At |SGPERTRSEY &y TEAL gpltp 30, is
I RRRARRIINEA Lonitie B ePihd Ladhstianeiigt Ll Jett Ghe YBUEIuCRE the work

other l'evel sensing instrunents could al so be enpl oyed
t doadleve che tafrepuing) aldowing uitrto ofperatatara felativiely Jemtlevelnef power

28. A second.enbodi nent of a system.in accor e wth
? Ron B EORT TR U et Rt 20 is AR RRY ARG with Whter, the
CosRpBLpwer @bndudhtoa el itk AMp@d) BRMbs tdatecoh@hpRBIMeRella a result
those of the first enbodiment are identified with the

s afishe mkespsadcwornegiizddsto dischpige watetoasconpasrsdiorash throughethe vent

DAoL ol e L5080 08 Ky e RUBREL T i ve o

| hoSef icesunptidn! iR Eait®ller 1o Verlt ovalre2@iand plgagivatss the water
the latter being driven electrically by a D.C. no

3 ¢ tor,
THEIE03 ol GoagBuGr eprraiatoeks therrr §EmBol0 PR cehws argtq displace the
d'v&a%&tihéo@\;)?ﬁﬂéﬁtggg ha ae?ivgxt}qir&qr4rt8 e @ Whaftbet 18 @1 T
punp an I""I'ndicate an 1’ncrease 1 n power consunption
whi ch iWtércedmysartoiing h24 hhslsetn @mpaied | andragais ewolwnbaing kxhadisted via

trol si 80 | h ti
¢ Geliv@y dB A gPiouE B TF g Ueotiya PhF g aHANED! pod, the
t Rl ﬁl%&&rl}o'%&sréﬁtﬁliﬂ:@?o g%ﬁ%gea'i? IRESL, 51? ?O%GZreaéboﬁr\‘?‘Hlﬁée drop

initially to close the ve al ve 26 an '
siacrds$ dline sansing registont’8. bblich cotimllenas ewillpmbaypi86 thim duddes rate of

air_pu 30. heat ed . wat i.s displaced from . .
oA B0 A3 EAR SR el T TSR muq il i
f RN GOPIRAS BUBRL opbZdtion ok SnCARIRIGHEEShdH beriod 08 &kt re.%, about 3
with the air being punped into that conpartnent by the
aisecqndsyto3chievspEginglodany eananiag veaiar in thealeligery phigtem.

eXhaUSt”hfeﬂ él%}:;ﬂ ?ei rlﬁ)‘é%?ﬂéf%(mlfﬂ N§. E%P{ee%'uqse Sstulﬁnsr Vﬁ@réﬁe Figure 2

| oad on ng i O Operateat a
I edndoduBént, &:x6pt tRiethe 8énspOMSIstor J8N Sdtdhedded inHRvRY &fith the power

when conpartnment 12a is eventually filled with water, . .

t rsapply to the water pump 36. The voltage dfop across sensor resistor 78’ is again
directly proportional to the current draw of the water pump and will indicate an
increase in power consumption when the upper compartment 12a of dispensing tank
12 is filled with water and water is now being forced into the vent line 28. A control
signal 80" relays changes in power consumption of 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



| evel of power consunption of the air punp clinbs to a
second higher level as a result of the increased work
required to di scharge water as opposed to air through
the vent 10 line 28. In response to the control signa
80 representative of this incr&ased | evel of power
consu on, .the controller closes vent val ve 26 and
déé‘E‘PWxi%?%%Vaflﬂ%OW&tfé’Pa“%ﬁﬁ hegyer Toad HUBE 28R PRSP of
the ai ryygypp,30 now causes air to displace the water
in conpartnment 12a via delivery line 14 to the brew
chanber 16. \Wen conpartnent 12a has been enptied, and
air is now being exhausted via 15 delivery line 14

t hrough the brew chanber 16 and the punctured cartridge
or pod, the decrease in work now required to punp air
will result in a decrease in voltage drop across the

sensing resistor 78. The controller 58 will interpret
this sudden rate of voltage change as the conpl etion
of the water dispensing process and will maintain the

air punp 30 in operation for an additional short period
of tinme, e.g., about 3 20 seconds, to achieve purging
of any remaining water in the delivery system The
third enbodi mrent shown in Figure 3 is simlar to the
Figure 2 enbodi nent, except that the sensor resistor
78" is connected in series with the power supply to
the water punp 36. The voltage drop across sensor
resistor 78 is again directly proportional to the
current draw of the water punp and will indicate an 25
i ncrease in power consunption when the upper
conmpartnent 12a of dispensing tank 12 is filled with
wat er and water is now being forced into the vent |ine
28. A control 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 tanlc conpartnent 12a
has been filled with water. In |ight 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 8 sinply deactivating or
elimnating the heater 34 and tenperature sensor 42.
W claim
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9 1. Asystemfor dispensing a netered volunme of water
in a beverage form ng machine, said system conprising:
5 a storage tank (10) for containing a supply of water;
a di spensing tank (12) physically separated fromthe
storage tank and construct®d and arranged to provide
the nmetered volune of water; a delivery line (14)
communi cating with a chanber (16) for formng a
beverage and with said dispensing tank at an

i nter medA adyetehB Y& dishensidd adatggreat vongné e wateerincd elerage
sai d di spensi n}g tank into upper and | ower conpartments
forrrcrqggraf%re s3It 8YSIYN GREPHFINGai d upper conpart ment (12a)

bei ng edlsfordge tamt d ONRIr ebREinity) &'58p Iy&oi\Wétter val ve (26)
conmuni cat | ng via a vent line Sal

conpar t ndkspergng t@'ﬂ‘pﬂlz;)/ th’ﬂ%a'@s%%paﬁ%‘ﬁ% ﬂ'ﬁ? gtgra@e tank and
storage ¢aifudted §ﬁdi drrb to ;ﬁ&rra@rhtenﬁétterddwn)me aﬂrvé'tlef

punp (30) arranged liver ﬁwessurl zed air tqQ sai

upper  ceiFAYRHERE; 1ﬂl ﬁ&mmunr?a wEB)a icpaRee (RIpT yormlng a

l'ine forpglatdgeeand W@Jtﬁrsafd @Tﬁpéﬁé,rﬁig 46K agen iAbrindbistd Rvel (L)
said Iovver conpart nment; and controller 56) ada ted

to causedemarsaiigytheointarior qfré@léjr digPerningrianks intquipRer Apdipwer
sai d di spansdritgerteied Ppjatne ¢dand et -saidt uﬁp&yédnqmrtment (12a)

according to claim1 wherein the control ler (58)
adapt ed P¥n9 993l gheqidmeiered xPMSunp (30) to perform an

ai r purgg Rht VAge QQ@)‘rQ&f\mﬁﬂrféitr@‘ VRl a teAt NBS e(Qg)dwrtl‘r{Qs'ald)"ﬁpper

of water has been delivered fromthe di spensing tank
(12). 3.COMRAERYUH according to claim1 of claim2

further QOQ'G;'Sbli' 15?3 6’(35?%&%3&1&@ saldP fi8@lgeVaaf tbN shide lower
di spensi ng tan . A'system according to any

one of cP%rnﬁ%ﬂmertté1 further conpri sing sensing neans
(46) for sepSuRg @6)ea°—rFéHg%d'té‘délﬁ)eFjpr‘é‘s,&m'?z'éa'aﬂgotsala‘%dpé?)

5. A system accordr ng to any one cl ai ms

further edMPATMeMy a

a water pump (36) in said supply line for delivery water from said storage
tank to said lower compartment; and
a controller (56) adapted to cause discharge of the metered volume of

water from said dispensing tank to said chamber.

2. A system according to claim 1 wherein the controller (58) is adapted to
control the air pump (30) to perform an air purge of the chamber (16) after the metered

volume of water has been delivered from the dispensing tank (12).

3, A system according to claim 1 of claim 2 further comprising a heater (34)

to heat water in the dispensing tank (12).

4. A system according to any one of claims 1 to 3 further comprising

sensing means (46) for sensing pressure in said dispensing tank (12).

5. A system according to any one of claims 1 to 4 further comprising a
sensor (43,46,50,74,78,78’) to detect a water level in the dispensing tank, and wherein
the controller (58) is adapted to control the pump (36) to deliver a defined volume of

water based on information from the sensor.
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35 sensor (43,46,50,74,78,78' ) to detect a water |evel
in the dispensing tank, and wherein the controller
(58) is adapted to control the punp (36) to deliver a
defined volune of water based on information fromthe
sensor. 10 6. A systemacctdding to claim5 wherein
sai d sensor (74) is responsive to electrica
conduct|V|t of water in said vent |]j 8l..5 7. A
AN RGAding Ay claie 5cwheé?'a.8ﬁ@ an§ é%é?%q%‘s've to
eleo‘aﬁiadc&mbf\ﬁdyloemte(rw&ald&emdm@t(eal to control the punp
(36) to provide a defined volune of water to the
di spensing tank such that partial fill of the

di 57pen3|N§y§té||ﬂkac(c3>%)ng fo 6y 66é %ﬂclaﬁns A tSBGSWB&e&L‘&ﬂG dﬂoﬂﬁoller
to claim7 wherein said controll gﬁifi}" ‘fq da t
ef;

(581i8 adsniadotio centrg! Hl‘?n%“"(‘@é? 9 @8?‘[‘}9?& 1 water to the

d.sﬁéh§|ﬁ§rﬂ§dkr@ch et é)%ﬂt%] fill Sk th& dRYEhERY @mﬁ@mu@eﬁé&e@ny one
of ai ms wherein the controller (58) is

adapted to control the punp (36) to run for a defined
amyint  of s{dtem édéom{ t\becflalﬁw 7Q\ﬂfeké"he@aMQJonfBlléPf(5%\Pl§%rdabféd to

the di spensi ng‘i; t ank 15 10. A s%;stem according to
congphsaist Plé,maﬁﬁé chraplgteW] b saidh dispensinghiapl (123r (58) is
adapted to effect a partial fill of the dispensing tank

based on a first brew signal that selects a partia
vollne, Austes aerepiiee é‘”éfqnéc‘?f @iEsnh e favhgren tBF qopigoller

(58}1.5%%?&6&9 cBﬁ{rr‘(lﬂ th@§§rﬁ9 (95) B r88 $ddIneW apidlinebt tirdé td deliver a
em according to any one of clains 1 to 10 wherein

def'ﬂﬁ@V@'éW@rQﬁlV\{aéﬁrtotwlsﬁeé‘sﬁ‘@ééﬂ‘éﬁﬂzﬁo effect a parti al
fill of the dispensing tank (12) based on a punp run
time or a sensed water level in the dispensing t
12.108 syAsEsieacasspifingto 3vaefyclame bio Twasian t_’oet@ni@ller 58) is

r
adaylfégir osa[ﬁtcg%b%\}gér]gm of tﬁé@sdeﬁsﬁ %I@Qaée‘a Sre 8 Sirdteordw S|gnal that

e cartridge (18) i ntroduce wate

elefqts)mnaﬁ@i dPpEengnd s adanted 102?ff$‘ﬁt900<?t"ﬁéet§efkué¥f afg%dlspensmg tank

4 d98nd b syistem according to claim 12 wherein
bas%ﬁé) bevergge %é?r%{ldge i ncludes 30 a beverage nedi um

and a fllter el ement, and water introduced into the

di sppsabj st@ﬁ]V§6é%9ﬁn§?6 hﬁ{/ dge o@%féqn%ﬁ Stol fReWRESHT ﬁ‘l@econtroller
medi um and passes throu [ter elenent to form
(58) Iscadapiest tpgeffect a partial fill of the dlspensmg tank (12) based on a pump run

time or a sensed water level in the dispensing tank.

12. A system according to any one of claims 1 to 11 wherein the chamber
(16) is adapted to receive a disposable beverage cartridge (18) and introduce water
from the dispensing tank (12) into the beverage cartridge.

13. A system according to claim 12 wherein the beverage cartridge includes
a beverage medium and a filter element, and water introduced into the disposable
beverage cartridge contacts the beverage medium and passes through the filter element

to form the beverage.



