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THERMOELEG]R ER COOLER BACKGROUND OF THE | NVENTI ON Thi §,.i i

= rel ates gg;rggrggs?%&to i nprovenents in devices and systens fo?ct)g%ﬁw?é&g
supply of water used for drinking, cooking, etc. Mre particularly, this

I nvention relates to inprovenents in a'water cooler of the type equi pped
Wi th a conpact thernoelectric heat transfer nodule for quietly chilling
water within a cooler reservoir. Bottled water coolers are well known in
the art for containing a el Al G it Led water in a

T . I medi at e di spensi ng
and use. Such water coolers commonly include an upwardly open reservoir
adapted to receive and support a water bottle of typically three to five
gal l on capacity in an i nBACGK N | THE INVE bottl ed water may fl ow
downwardly into the cooler
housing is operable at any tinme to dispense the water in sel ected anounts.

Such b | ed l. . i del id I f
source of dri nei ng TABENENISh Eebletiosharaliio iBptieiments R devigesandat or
suppl y may odystémsUrop2obfifig lEsGsply Bf water 63ba §6r hﬁﬁﬁh@aﬁégﬁﬁgt gfg nants.

Al ternative so- called point-of-use water coolers are bwn"in the art
wher ei n t he Mors particdlady,thisineantion relates ferimproyemerits ireaavater soblefles wat er

filtration a 0 rif.icati gn nean ch as a reverse osnpsi nit for
p:Jri fyi Ing waé}g{’ebﬂ%p?u ql"%Pl qci)_‘l”ﬁ'_ﬂé @Glﬂéﬁm%ﬂms tﬁ?%ﬁﬁtstfﬁﬁ;feﬁ;éédulielool ers of
the type de%Fhﬁ%ilﬂ?ﬂﬁﬁgv*éé%ﬁtﬂ@%%ﬁme?réé’eﬁlﬁf&r' gerate the water within

the cool er reservofr to OW t enperature to provide a highly

pl easi ng and r ef r esBottigd watercoldrs &ré Wellrknosat 1 thehirfordontaipfrig ger ati on
equi pnent for SlfCh ter coolers has typically conprised conventional
conpr essor - tSHRPIYOE ﬁﬁg@jy purifigg wales ¢ @onvenient manner and location

PCT/ US99/ 08448dy For substantially immediate dispensing and use. Such water

coolers commonly include an upwardly open reservoir adapted to receive
and support a water bottle of typically three to five gallon capacity in an
inverted orientation such that bottled water may fiow downwardly into the
cooler reservoir. A spigot on the front of a cooler housing is operable at
any time to dispense the water in selected amounts. Such bottled water
coolers are widely used to provide a clean and safe source of drinking
water, especially in areas wherein the local water supply may or is
suspected to contain undesired levels of contaminants. Alternative so-
called point-of-use water coolers are also known in the art wherein the
cooler is connected to a water supply line and includes water filtration |
and/or purification means such as a reverse osmosis unit for purifying
water supplied to the cooler reservoir. |

In many water coolers of the type described above, it is
desirable to refrigerate the water within the cooler reservoir to a relatively
low temperature to provide a highly pleasing and refreshing source of
drinking water. However, refrigeration equipment for such water coolers
has typically comprised conventional compressor-type mechanical



#p

refrigeration systens which undesirably increase the overall cost,

conpl exi t i operational noise |level, and power consu |

requirene FE§6$&Fhe wat er cooler. Alternative cooling sysgg 8E%§%Is
have suggested the use of relatively conpact and qui et thernoel ectric heat
transfer nodul es, such as the system sfiowmn and described in U S. Patent

5,072,590. | { l.ect.ri dule is nmounted with a
502500 | neRuphaPgRRls nichLRBRLFENS, Bellil Bl SovmmaR sk {1,
cool er reser eprplexifyl §iz80topraforidl SAGIsa! RebelV BRd2pBRBF édri’s}&rﬁpftfon .

di ssipating heat drawn fromthe water. A cooling fgn I's normal’l'y provided

t o circul at erequirementstofdhe swatescodief.or Altepnativectobling systemptoposals i ci ency.

Whi l e thernoel ectric chiJler sysiens are relatively sinple in construction
and qui et i nﬁéﬂﬁrséBQSﬁ{]eé@@W 9{ @r\gt'\fﬁi}b@oﬂm ?ﬂ@l%&@qgﬁﬁnﬁﬁlﬁﬁﬂlq npor t ant

peci 11 cal 'y ert EaTon mBUIEE. ) oo o Sr¥lBRShaT Bhi EPafibed I .S <
rel atively sPaténtas 072590.dii GuehC propavals)nal thepmbeRRYE Thodde is

refrigeration system resulting in a relatively slow recovery tine
fol | owi ng a maustedwithor sold side thereof disposeddn bipattransfedrelation with wat er

fromthe res |+ T fset this prohl t he ther ectri dul e has
typically beg‘%%dém? §88%5 r€i§ery8'rd§'€%?3?ﬁg'pq BESQLY rh?rhqqié' servoir
for substant kgl Hissigaimg Réat Grizhwr | WRitér, SrdinA | ar ge

wi t hdr awal . IlfJnfortsunateI y,ﬁthi S rglalﬁ"ag{cee upon gg#@ﬁ?ﬂ’ﬂ%‘@r pr!flrrpt
chilling of patxédded tactiroulatecaii ower thecheatsimkdor improveddibatdramsfére oper at ed

substanti al | §gon a full-time basis, with resultant excessive energy use and
risk of free 19.'&]"‘8‘? the reservoir. One attenpt to control ice bank growth

has involved the useyhiie %H@ie&%ﬁp&ﬁﬁ& %ﬁt@l{hﬁ éﬁe@'%‘%ﬁﬁ‘g@ﬁep“i tion

I ntended to prevent reservolr Treeze-up, e use of s s does

not address tbaspuctidre andfquist irs sperations soch systems Aavbhmeverttiolssy has
i nvol ved regul ation of the heat transfer rate fromthe reservoir by speed

control of tg&&hb#sH; impariant drawbapks-wbich have limited their widespread
PCT/ US99/ 084%§option and use. More specifically, the chilling capacity of the

thermoelectric module is relatively small as compared to a conventional
compressor-type refrigeration system, resulting in a relatively slow
recovery time following a large withdrawal or several successive
withdrawals of watér from the reservoir. To offset this problem, the
thermoelectric module has typically been operated so as to develop an
ice bank within the reservoir for substantially immediate chilling of make-
up water following a large withdrawal. Unfortunately, this reliance upon
an ice bank for prompt chilling of make-up water requires the
thermoelectric module to be operated substantially on a full-time basis,
with resultant excessive energy use and risk of freeze-up of the reservoir.
One attempt to control ice bank growth has involved the use of baffles
disposed within the reservoir in a position intended to prevent reservoir
freeze-up, but the use of such baffles does not address the problem of
excessive energy usage. Another attempt has involved regulation of the -
heat transfer rate from the reservoir by speed control of the cooling fan



-3 - used to circulate a convective air flow over the heat sink, in
response to variations in anbient air tenperature. However | ter
approachWQ%@%s not address the probl em of excessive erreqlt yé%/sogggg, and
further has been generally ineffective_due to inaccurate tenperatures
readi ngs caused by accunul ati on of dus®-and dirt on t enper ature sensor
surfaces. Air filters have been propgsed to control dust and dirt

accumul at i onusesio Giiculate g qarwestiveais floweaver theinaat sink imeaspensede ¢l eani ng

ot ovemont < ATRUERA 1 ST Bir sy iREAIGT s\ s R oBERact fige) cci v o
heat L1 ansf caogd et adtRissail proBIbre! ucubdivé BndriPaldte, ‘A tutier

particularly wth respect to providing an i nprove emfor regulating
t he nodul e i hasbeemgenenally ineffentive duectesinaccurate temperatiured readings| e

reduci ng overall ner requir nts.. Mreover, there existgs a need for

further i mor GAHSRETRAGLMyIaton of dust 8nd diel o leRATake SEESPESURACRS. (i | ¢ or
i at ed w ' ' ) ' js [fill

Fheos obeods. Al fitrs e teoicpBsed fo LBl AT URP AR acqlifibficti, Bt ' ' ©

| NVENTI ON | nthesedilidrs have\bebn difficult ke atcess forieldanimgoereplatementol er is
provided with a thernoelectric heat transfer nodule for chilling water

within a cool er res&hers existybereferarasigoificant need fer improvements I8t t he base

Cel ati on wi t GG WAEEOB1ers ot 66 e REviBG S IneERemiedE Tt AR N o ¢ he
reservoir. Areohs Torleniing Wetbh il £ Coblet RN, SaicaiReReditn heat

transfer relation with the chi probe, and a hot 'side of e nodule is
di sposed in raspect taproviding @ndmpsoved systemhiairegulating the madule é apr obe

additional ly_carri ensor di.spase Lthi.n the reservoir for detecting
an ice bank Wgrgé pgﬂ‘zeqqcﬁxcggﬂﬁl |'F%g’a\§ﬁ‘£ﬂ@r“dﬁ m%dé’ﬁ'%aﬁ?@ﬂes nodul e
operation i neﬁe@ﬂﬁéﬁuﬁ&néﬁ@.ronré&,éiﬁﬂheﬁé Z&xift8dagheeliNfor furifer99/ 56065
PCT/ US99/ 08448 -4 -

improvements with respect to facilitated access to an air filter associated

with a heat sink cooling fan. The present invention fulfills these needs

and provides further related advantages.
SUMMARY OF THE INVENTION

In accordance with the invention, an improved water cooler is
provided with a thermoelectric heat transfer module for chilling water
within a cooler reservoir. The thermoelectric module is mounted at the
base of a thermally conductive chiller probe positioned in heat transfer
relation with the reservoir water, such as by extending directly into the
reservoir. A cold side of the thermoelectric module is disposed in heat
transfer relation with the chiller probe, and a hot side of the module is
disposed in heat transfer relation with a heat sink. The chiller probe
additionally carries a sensor disposéd within the reservoir for detecting
an ice bank therein, and for signaling a controlter which regulates module

dberation in a manner to control ice bank size and growth.



In one preferred form the sensor conprises a conductivity sensor in the -
formof a smagll obe nmounted to protrude a short distance fromthe tip or
.distal endQf ’ngir chiller probe within the reservoir. The c?&mﬂﬁ??’f’%‘?y
sensor is associated with a conductivity circuit, such as that described in
U S. Patent 5,580,444, formng a part -od-the controller, for periodic

noni toring of the conductivity between a pair of exposed el ectrodes on the

tip of the sensor. Tinconemefaried ernﬁemeosariiSDrtdfbrﬁdpﬁWH @onﬁudﬁﬁt?c'fi ng ice
bank growm h sufficjent to cover the probe, as evidenced by a substantial

i ncrease i n dR&nsef Euthedamm ota small prebe maunted to proteiderishod distancet ect ed

I ce bank covet) t Vi senspr.to.requl.ate power to the

t her moel ect r ﬁib'ﬂgl&%th ?ﬁagvﬁa‘%ﬂ#’yt’}? {}P'@%H‘E"b&@gé@i '58 TEERVOUn k-hb%i | d- up
and to reducesgiegk Aty SeREeD | ; f

controller reduceght he pgﬂtrscdggg%iﬁdd%gdtﬁ%@%rgﬁggﬁgﬁ'rﬂcwn%%@%é by pul se
widt h nodul atdescribed ibyJ.8nPatent &;580,444, forminiglatparhof the ¢onttoller,afot er nat i ve,

the controller pay function tQ regul ate operation of the thernoelectric
nodul e by varRﬁrr‘f-ba‘?HEog g & thecsendugivitynbeiwaari@ipals ef sxpesedacr oss

by the. ¢ hor meafiedés Bhitbel fb B 3fie Aol e EBNRCIVIT fetfsel T TNS' | vake’
side of the hepabié ok detectingtice bk grendh Rufdient ot ovier ahe giebsoay ect i ve

air flow, and thereby prevent accumulation of dust and particulate on the
heat sink sur@wvdencedriy gi substantial increasetinddetected Iregistance. t r Tiye

i ti oned | i N0 i ent h t.the front
b "t he cool erca (iR Tosnaifrine eleBlBe v Hen SodiBia.ecronductiviy 11 | ¢ or
for cleaning s:éhyo@rtorréghmeegawer td te ttﬁ@thﬁﬁé:é&ﬁbfﬂw&dxgagﬁfﬁiaﬁn%}wped

securely between a lower end of the chiller probe an eat sink, and
t hese conponepTeyent exeessivelie’l bank build-wipt BndHe ctedudenmddule samkrgy base

fram Lo Pl oW R uiiRRaih o BrémRoaonts 10 RorurdaP eduded hd powed " 2
PCT/ US99/ 0844g4pplied to the thermoelectric module by pulse width modulation, or by
on-off cycling. In addition, or in the altemnative, the controlier may
function to regulate operation of the thermoelectric module by varying the
speed of a cooling fan provided to draw air across and through the heat
sink to dissipate heat drawn from the reservoir water by the
thermoelectric module.

An air filter is provided at the air intake side of the heat sink to
filter dust and particulate from the convective air flow, and thereby
prevent accumulation of dust and particulate on the heat sink surfaces.
The air filter is mounted in a slide-out tray positioned on a cooler housing
for convenient access, such as at the front of the cooler housing, to
permit quick and easy removal of the air filter for cléaning and/or
replacement.

The thermoelectric module is clamped securely between a
lower end of the chiller probe and the heat sink, and these components
are assembled in turn with the cooling fan and a base frame to provide
a compact chiller subassembly adapted for quick and easy installation



-5- into and/or renoval froma housing for the water cooler. In a preferred

form thi | subassenbly is designed for quick and e l4g into
HEPseE R URAAEY

.an open | f a conpact housing for a counter top water co0O
the chiller subassenbly and the housing i ncluding interengageabl e |atch
menbers for sinplified interconnection®¥and di sassenbly, for exanple, as by

a part-circle turni,ng novenent therebetyween to engage or di sepga t he

I alto ch nmenber éntqﬁqt*{o?pﬁrgoé]&gqm @BP‘?'-&WQ ?‘ﬁép‘@rW?tPE%E&ief-l < aPe Tl y can

b df t ' L Cle ' f ' ' :
°F and when 1o, s SRfipCSutsehithy J uesioed fr GAEK ph|dlsyl BB 5°" ¢\ O

as a tenper atigtocaf Opedr lowey Bretloba compict iMousinefortd toeritep top evatéhe
tenmperature sensor detects tenperature fluctuations indicative of ice bank

growth to si goalen hwitbothe ochiller fsubassembly i and: theghausing, ipcluding
mount eq on oienaesaRs (B fiembets, BE GYBned TuARPbPSST AR o oucn

e

From the. 1 ol 1o e S e Ve e
acconpanyi ng tHerebetyeentto@ngageust disengape the)latch membwrs, With this nci pl es
i avi ngs. 1|1 ESNRHUSIDRne: Gaie; GHlion PhbaRsemBiY, SARRS remedpd 1o e
PerShect e, MRt PhUSHRZQERY 2R UG PROPBESl SOOAG I Bltidhel
i nvention; Fliegiired. is a vertical sectional view taken generally along the
V0 99756065 Alternative sensor arrangements may be provn%%r \ gﬁ%?\/a%% 48 -6
temperature sensor mounted on or within the chiller probe. The
temperature sensor detects temperature fluctuations indicative of ice
bank growth to signal the controller for appropriate regulation of the
thermoelectric module. In another altemative form, optical detection
means mounted on or within the reservoir can be used to monitor ice
bank growth. - |

Other features and advantages of the invention will become
more apparent from the following detailed description taken in
conjunction with the accompanying drawings which illustrate, by way of
example, the principles of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS |

The accompanying drawings illustrate the invention. In such
drawings: |

FIGURE 1 is perspective view illustrating a counter top water
cooler including thermoelectric chiller means in accordance with the
novel features of the invention;

FIGURE 2 is a vertical sectional view taken generally along the



line 2-2 of FIG 1; FIGQJURE 3 is a transverse vertical sectional viewtaken

gener al | YV%W%\%&SAE line 3-3 of FIG 2; FIGURES 4a and 4b q,rcer@ )Rgagd
e e

.perspective showi ng assenbly of the various conponents 0 wat er
cooler of FIGS. 1-3; FIGURE 5 is a schgmatic diagramillustrating a
controller for use in regulating operation of the water cooler; FIGURE 6 is
a fragnent edy; LD & egtional viewillustrating a chiller probe in
accordance W}":{%Qoneﬁgf?'er’nat ive preferred formof the invention; FlIGURE 7

is a fragmented ver FIGURB 3 tisonatransvarsei vettical tsectibfial Giewdtakepw ng
another alternative preferred formof the invention; FIGURE 8 is a sonmewhat
schemati c di ggneraliyaieng theyline B3 obhl3.1Rr alternative preferred formof the

i nvention; and Fl GU ' fr nted vertjical sectional wiew depicting a
further alternati veﬁgﬁi@@%af@%ﬁfﬁ ?’Wioé‘?d/@ﬁrﬁp ﬁﬁ"ﬁ)&miﬁ?‘ﬂﬁsm PTI ON
OF THE. PREFEBg%Qngmwyr- | Vo FiesNgss: a water
cooler referred to~“general '§u€§°t ewrggﬁg?gﬁge nu%g{eyfg I n Flga'JRES 1-4

i ncl udes a thernoel E¢GURE beata schematic diagramdllastrating alcdntioligr fart er wi t hin

a cooler reservoir 14. The thernoel ectric heat transfer nodule 12 is
provi ded as P&®N BgWating gperation of dhe watereP9leEr subassenbly 16 (FIG 4b)

i sassenbly rom a FiONEe FEA fiEBmentéd lpfies) Setibnafliel lfesudiito 8™
chiller subaghigieplprobé in aetokizhca with e altsthative préfen@dcforivi df/theensor 20

di sposed directly within the cooler reservoir 14 to take conductivity
readi ngs ref inentige; of growth of an ice bank 21 (FIGS. 2-3) within the.

feseruoll gl M cOml RISURE Pid LndohRRlddldita BBctcafvisl st Eit3CL! o0 "
response 10 plghdSHEWIRG afidther SiféthBive prefefted!ffR of B iventioa! the chiller
FIGURE 8 is a somewhat schematic diagram depicting still
another alternative preferred form of the invention; and
FIGURE 9is a fragménted vertical sectional view depicting a

fuﬁhér alternative preferred form of the invention.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

As shown in the exemplary drawings, a water cooler referred to
generally by the reference numeral 10 in FIGURES 14 includes a
thermoelectric heat transfer module 12 for chilling water within a cooler
reservoir 14. The thermoelectric heat transfer module 12 is provided as
part of a relatively compact chiller subassembly 16 (FIG. 4b) adapted for
quick and easy assembly with and also for quick and easy disassembly
from a housing 18 for the water cooler 10. In addition, the chiller
subassembly 16 includes a sensor such as a conductivity sensor 20
disposed directly within the cooler reservoir 14 to take conductivity
readings reflective of growth of an ice bank 21 (FIGS. 2-3) within the
reservoir, in combination with a controller 22 (FIG. 5) which functions in



subassenbly in a manner to regulate and control the size of the ice bank.

The wat er %9;5‘6356510 depicted in the illustrative drawi ngs geqRIShGHEEIIS
_ counter t‘gg) ype cool er having a housing 18 of conpact size and shape

suitable for placenent onto a counter }?9 (not shown). The housing 18 for
such counter top application may have a ceram c or earthenware construction

defini f LVi. d ' h ardl
reservorr 14 RR0PhEE PR shBCetvifdeadina B BaLsB pperatiBthe YhBE of ¢ ne
cool er - housi nglindsSemoly |AlaAkRflert8 rbulbli ari 85111 e dide o} SO °0 1O

nol ded plastic for e-fit instaltTation 1nto an renoval from

the housing 18, withThe watexr cdolepph depicted! iny tha Hustrativd drawihgsi on bl ock
28 nounted within the housing to receive and support the reservair in a

position for FRIPPESESHERURteIRP tyneeooler having @ housing, 18,of eempastksizee pl at e

20\ ower “chi 11 30t Shiipd SGEORI0Y Bllceiorh Srif BHaliter foBInBESERWALTHE] W' o'
quantity of wWeb@singuPs fembieh lbuhter’ P TapEINTHEOAL WY - havePai deraimid drcets 36

and 38 are nounted through a respective pair of faucet ports 40 and 42
formed in a feathenware eonstuctiondefining samgopen ftop fafseeeivingl andi spensi ng

22 (FIG a) SeRRATanGanG SEMRIA pBeT deserols 1 bavifo s ipeaictande 3¢, " 110
connect | on bejgdaaibéiea Rpper AithSs B idcaddr hBBshBOTh LepeRiméd fgnd, aucet 38,

as is known in the 'art an urt her shown an scr Pat ent s
5,192, 004 andth® regéenveird4 isvsonstructed fromanplded tplasticyfor slids-fininstdliationn. The

illustrative water ,cogler 10 addjfionally includes,a feed tube adapter unit
46 (FIGS. 2-49 Bﬂdrsggéﬂm ﬁsmgnai @a priousing th M‘ﬁm 'E'N!aﬁﬁy CPRE. 2) in
ot "ae £0 PSR Saddronkeh Sak oY hburda il e BoybEten TS o
U5, Fokens oame sl ot U ssevondn spost o i oo« . T
PCT/ US99/ 08448IG8- 2-4 show a _co%ventionai bagfflg plate 30 installed within the

reservoir 14 to subdivide the reservoir volume into a lower chilled water

chamber 32 and an upper chamber 34 for containing a quantity of water

substantially at room temperature. A pair of faucets 36 and 38 are

mounted through a respective pair of faucet ports 40 and 42 formed in a

front face of the cooler housing 18 for respectively dispensing water from

the lower and upper chambers 32, 34. In this regard, a flow tube 44

(FIG. 4a) formed as part of the baffle plate 30 provides a flow connection

between the upper chamber 34 and the room temperature faucet 38, as

is known in the art and as further shown and described in U.S. Patents

5,192,004 and 5,370,276, which are incorporated by reference herein.

The illustrative water cooler 10 additionally includes a feed tube

adapter unit 46 (FIGS. 2-4) for receiving and supporting a water bottle 48

(FIG. 2) in an inverted position over the cooler reservoir 14. This feed

tube adapter unit 46, in the preferred form, is constructed as shown and

described in U.S. Patent 5,413,152, which is also incorporated by

reference herein. The feed tubé adapter unit is designed to engage and



open a val ved bottle cap on the water bottle 48 to permt downward fl ow of

water fro 55; tle into the reservoir, with a concurrenéJ @ b)ow of
-repl acemeﬁéal r(SB romthe reservoir into the interior of th IE’ ?‘L er sons

skilled in the art, however, will rec_oggi ze and appreciate that use of the.
feed tube adapter unit 46 is optional and may be omtted in which case the

houl d f the i d b I d_ di | h
i Iﬁf%eéf °$ PR ael BRLiEsR ot e wtel B 4B 38 permil deear i ool
52 f ogeipstel : . ' tQRfWé' f _
gloi dgtf It rgcept [ gﬁoﬁftﬁgbggﬁ'@rihﬁ%géﬁr' Pr@ttﬁ?%gﬁg%ﬁﬂ\e top o oli’télheocrshi 'l er

subassenbl y dforeplacempnt aircfromy the reservbirvintddlsé interior @F. thadbottlee reservoi r
collar 52 is lined internally with one or nore seal rings 58 for seal ed

sliding fit Rergemnsnskiledin heagrt,hewevere wilh reeagnize and @ppseciatesthati | | er

ool or housi VP ph e RSt Bk adberuhl ubs diibRal ffa Tl BE Statib e, " 1"
[err]robe SGyARGPEASE itNE!shotiitr ¢ thelitiveRtedOlalditbdtie arPbe dentedevent
wat er | eakage therefrom and further to position the chiller probe 56

directly wi tdirectlynsparhihiel upperaine 26adfdhe eooBar hausifig.ect contact with water

ther mal._conduct | vi ¢ 16 SaBIeT Zesanpir 4 BavacaindicRlcaaE b2 domsd pn evs | o
teel, or alymy [ iciiRa3 ' f

or “Tef 1 on ¢ o RuSHiaTYioreBt b Berie'ahtopering Stcf el it ipbepidi B ag cPoxY

conpri ses a ¢htierrproby 56Inauunted at thetop oft therchillerrsubassembly t&.nMore with a
cold side of the thernoelectric heat transfer nodul e 1%. gée Ziucéavheat
transfer noop@iticularly, 8sishewa bestin BAC§. dud1Be reserysirRalian Sgia dinefpge

desi gnati on B ) bt ' hStl M| ar
characteri st%%&%%%%??%gmwﬁg%a@rﬁg@e@ %ﬁdeég%%tgl ly in
series and tythnahl outen periphelall surfdce wf theecHiBeo peobe &6, twhendiveor ext ract

thermal energy at the cald side, thereby extracting heat fromthe water
within the reesarveir 14is iyiwinstaliechand seatad,withirsthe geplep housings 18. ¢ he WO

99/'56065 Accordingly, the reservoir collar 52 and chiller ﬁowmﬁéély
seal the bottom of the reservoir to prevent water leakage therefrom, and

further to position the chiller probe 56 directly within the chilled water
chamber 32 in direct contact with water therein.

The chiller probe 56 is formed from a material of relatively high
thermal conductivity, such as suitable metal stock including stainless
steel, or aluminum which can be surface coated with a thin layer of epoxy
or Teflon to prevent corrosion. A lower end of the chiller probe 56
comprises a generally planar surface retained in intimate contact with a
cold side of the thermoelectric heat transfer module 12. One such heat
transfer module is available form Borg-Warner Corporation under model
designation 920-31, and employs semiconductor materials with dissimilar
characteristics {P-type and N-type materials) connected electrically in
series and thermally in parallel. The module 12 operates to draw or
extract thermal energy at the cold side, thereby extracting heat from the
water within the reservoir 14 via the chiller prabe 56, and to transfer the



9 - extracted heat at a hot side thereof to a thermally conductive heat

sink 62 fW %ébrsom alum numor the |like. As shown, the hegbrhisttosids
. conprises z?r% 8%85al 1 y planar basepl ate 64 cl anped securely agai nst the hot

side of the nobdule 12 by a plurality of,screws 66 extendi ng upwardly
t hrough the basepl ate 64 and fastened ‘l%fo the chiller probe 56. The

ti 6 i, r abl th h I i, | at i ' 68
et ai ned undaRiaBiRsi et bR ot BB dnererlcch rerpall Forhuckivs Hiedt sk 6200 <1 nk
62, to enci ”ﬁ’ﬁﬂé&?fﬂ‘sﬁf@ﬁ{‘ﬁ‘ﬁﬂhﬁ !%dul e 12. This nmounting arrangenent

cllanps the nodule

effectively S 2 secufely between the heat transfer

conponents for effi cAehoertther heat sinkf 62redmisrisel ar genedally plaparvoir to
t he heat sink. Thernal 'gé conductive paste-type coatings or wafers (not

shown) may bdaseplate 64 slampadseourelyagainstithe hot side ofitbe apdert2 by nponent s
to enhance the h f The heat sin 2 includes a, plyrality of heat
di ssi pation 9 WEF% %ﬁ%ﬁﬁﬁ&%?%&*@ﬁqmg’?@ﬁpﬁ%%@“ he fins
70 are SPaCW?%ﬁeH_ info fH ERiflef proBEEE 'ﬂiénﬂ:ﬁwg%ﬁ%ﬂ 6! dsi ween for
circulation of cooling air to carry away the co cte eat enerdgy. As
shown i n Fl Gpass-throughcam annglar imsulatiorsring 68t rethided endey compeessiont he heat
sink 62 for circulatjn r past the fins 70 for_heat dissipation. Mre

parti cul ar |y batweepg ?ﬁ@“?%uﬁ”?@eiis @ngvthecheat sink 68 Jo iencingle e m of a

pancake fan ﬁﬁ@}%ct; JaRf 8! r . | S
rotatably dr?@%n. e I?gnn assl%brbgirﬁ%ﬁ@s%rggnngéar@te %é‘ﬂ?&%’gﬁ§4

desi gned for theamoehilens2e sbtyrehn bétwess thbchegtetrahsfer womponerts fept si nk 62
and one end of _an air inlet duct 76 formed as part of a base frame 78 of

the chiller Sfficieathspt trepsfer fram the watenin thaurrsenyoic to &he heet sitkend
Prough t he T HIETRI oEndiptive psici e Whatiitn o Sarpis Rt lonfT a2 o 1y
bi nding fit iinterposéd betweentheanodaleshR2vand the etjacént Bompurents teme 78 is
assenbled with a | ower support tray 84
: enhance the hea??ransfer. '
The heat sink 62 includes a plurality of heat dissipation fins 70
projecting downwardly from the baseplate 64. The fins 70 are spaced
apart to define elongated air flow passages therebetween for circulation
of cooling air to carry away the collected heat energy. As shown in FIGS.
2-4, a cooling fan 72 is mounted directly beneath the heat sink 62 for
circulating air past the fins 70 for heat dissipation.
More particularly, the cooling fan 72 is provided preferably in
the form of a pancake fan assembly for ooéxial through flow of air when
the fan is rotatably driven. The fan assembly includes a compact fan
~ shroud 74 designed for clamped assembly sandwiched between the
overlying heat sink 62 and one end of an air inlet duct 76 formed as part
of a base frame 78 of the chiller subassembly 16. A plurality of mounting
screws 80 extend 'upwardly through a lip 82 (FIG. 4b) on the base frame
78, and further through the fan shroud 74 for secure attachment to the
heat sink 62, as by binding fit into inter-fin spaces as shown in FIG. 2.

The base frame 78 is assembled with a lower support tray 84
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means of a plurality of screws 86, as shown in FIG 4b. Wi gwsgefsed. the
_inlet du&o%ﬁﬂﬁi ned by the base frame 78 opens downwardly t’l?(;s¢9t he exterior
of the water cooler 10 through an open grille 88 fornmed in the support tray
84. Short feet 90 on the undersi de of ¥he support tray 84 space the tray

above-a supporting counter top surface to permt air flow to be drawn by
the fan upwaPyimeans afqh R"H’éi'lglr pf sereyes 86 ashehowindn FlGst4lve Whep heat

transfer rel ation, he, heat .sink, fins, 70.,,Thi s cqnvectjye cooling air
f1 ow passes 3§W9mqﬁér'ﬁ%n$%fwﬁﬁfmgngyI‘?E'ef *’ﬁ%e 3@'!‘%@’&968& er outl et
duct 92 (FI ankeri ' | pded
downwar dl y %?%‘ggfde{* ta"(’étll}tgwar (ﬁédi scﬂér%aewfﬁégl&gﬂea ;ﬂuéﬂaﬁyvfeéggﬁgﬁt | et ports
94 defined adfidrneed xihessupportieay B4l iShurbfeet BOtdretHeasmddrsitieeofdiReand t he
support tray 84. This r is conveniently lined with a plurality of

pgeri rre‘iyé y
addi ti onal fPYRPOSHIraXB4 shacelhedrayahove a supperting counten tepRusiageda one

2 pro. asconopanital 6w BRI by G 16] oW N RARH P il 08 aECC 7 ™
18. That i s, thetiflet HactMERinRshéatdramefér ralaficn Withthe AearSiaR fips(7@&eThishe chil ler

probe 56 and the heat sink 62, followed by aﬁpr_opri ate attachnent of the
cool i ng fan gonvestiveepoling:ainficw passesgereralijhenizontaliy betiveiendbe finse | ower

chiTTer suballitbrart 98 sofeCAGH 2irde. of of Ritpatd FBma 7o 8BS 8! [ ne base
frame 78 areapdfow i® paliddodoRnaRsRyEoF radialoLifard diseRarge thP&;girghﬁed on a

nmounting ring 102 at an open bottom end of the cool er hdusi ng . This

mount i ng ri nplutaity efputiet poms 8didefined ahaut iancexpesed lowas peometsroefd
t f fit || afi t i n- .rib 103 at,
ownr end of thehbubg, Temy 48 asit 8, PRt e $ic " THIA RRyReter e r om
. . ! ] esi o
ceram c or t%dedm@h&aw&m&ﬁm@aﬁ@%&%@éﬁﬁ \#&hﬁée esi gne

[
for rapid interengagénent as by a p cle rotation of the chiller
subassenbl y trénsferati ve to the housing 18, to quickly and easily install

In accordance with one primary aspect of the invention, the
chiller subassembly 16 is provided as a pre-assembled unit for quick and
easy mounting onto the cooler housing 18. That is, the thermoelectric
module 12 is sandwiched between the chiller probe 56 and the heat sink

. 62, followed by appropriate attachment of the cooling fan 72 between the
base frame 78 and the heat sink 62. The lower support tray 84 is then
fastened onto the base frame 78 to provide the chiller subassembly 16.
A plurality of upstanding latch tabs 98 of the base frame 78 are
positioned for engagement with latch keepers 100 formed on a mounting
ring 102 at an open bottom end of the cooler housing 18. This mounting
ring 102 may be conveniently provided as a plastic molded component
for snap fit installation onto an in-tumed rib 103 at an open lower end of
the housing 18, particularly when the housing is formed from ceramic or
the like. These latch tabs 98 and latch keepers 100 are designed for
rapid interengagement as by a part-circle rotation of the chiller
subassembly 16 relative to the housing 18, to quickly and easily install
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chiller subassenbly within the housing. Wen installed, th 78
provi des IROUMIAT ent substrate to support and position th??@%@?%gﬁ
"bl ock 28. Disassenbly and renoval of the chiller subassenbly 16 is
acconplished wwth simlar speed and east! -in the event that the chiller
subassenbly requires service and/or replacenment. An air filter 104 is
provi ded al onghe ehillersubagsemblyowithinithethousing. ¥When installed,thetbaseugh t he

heat sink 62.  Thi jr filt 104 ' fil | t 106
cg?ri Zldnby anfr@ﬁ':l\% ﬁaﬁr’ﬁq"l s?égﬁgyg@%ﬂ?%bﬁ%}%t@%@dﬁ%&é@ r%(r9§ W?"p : age of

il tor frame TR dost 28, Dissbonbl Speipbial o g cHifer Bpasiembl ol of

filter frame ein placenent and noval of

the filter thréLighacoomplished wittosindilst spriddnand aaséhin thecsvertithatithecool er
bet ween the base frape 78 and the | ower support tray 84. Accordingly, the

ai.r filter 108hilghsybassamblyyequeiressenyicthand/opreplaeemedtn the front of the

roront 314 can be prSlaldfel 40U pkyikBA g the PR TS BTG HES, 1or
llock arms 116 dpslaiirtd ahe thRslghahbheif Satkes2 e TRRY &ir fikér 164 o eSa the

support tray 84. Alternately, the decorative finned elenent 114 can be -
substituted f @oreusfiierelenant406¢amied by.an bpen latticaframe 108ifor wertidabeneat h

the f ts 36, 38. | d i th t her. pri. t th
B e Y YL
for, moni tor | oy 85 8BRS oting et a4 fabfinatecetide-i{piagemby | o bank

21 formed withi e cool er reservoir re specifical operation of
the heat transhdrslideduiteedvalofdhé filter ttrough @n adcesststot 142 definadhat | ower

Cever v e oo RS coB el s G and ok s SRR Lo form
e o v o (RN SAECABSRIRl 0 G (RLPIGCLY TR Sekbibiidy o
wat er ther efr oeplaced from thesfrontadfethe eooler hdusind 48y eWhen thes filtesis abl e to
regul ate the size of the ice bank 21 to prevent freeze-up of the |ower
installed, a decorative finned element 114 can be provided to close the
access slot 112, with one or more lock arms 116 adapted to removably
engage detents 118 (FIG. 2) on the support tray 84. Alternately, the
decorative finned element 114 can be substituted for a conventional drip
tray 119 (F1G. 4) positioned beneath the faucets 36, 38.
In accordance with another primary aspect of the invention, the
chiller subasseinbly 16 includes the conductivity sensor 20 for monitoring
the presence of and regulating the growth of an the ice bank 21 formed
within the cooler reservoir 14. More specifically, operation of the heat
- transfer module 12 is effective to chill water within the lower reservoir
chamber 32 and, over time, to develop an ice layer or bank covering the
cold surface of the chiller probe 56. It is desirable to form and maintain
this ice bank 21 for substantially immediate chilling of make-up water
introduced into the lower chamber 32 following dispensing of water
therefrom with the associated faucet 36. However, it is desirable to

regulate the size of the ice bank 21 to prevent freeze-up of the lower
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chanber 3g\{ %Rgﬂther to prevent excessive energy use by ﬂ(ﬁ‘?{l
-t her noel ec(?l C heat transfer nodule 12. The conductivity sensorS93/884l4g shown

mounted in the preferred formon the t4ygp.or distal end of the chiller probe
56 and projects therefroma short distance into the reservoir interior. The

sensor conpr d | $/d 0 t | ' ~S. Patents
S°080. 4aq. T CaSDLRL (2 HAN iy r%4pﬁe\/ﬁnéhé§:re§¥?§cg§%@yapgg by the> cnce
herein, to i tdroelectieheatirassfer odids 1220 for contacting the water and
t aki ng periodic conductivity readings, all under the ogperational control of

the controller 22 wiheweonddctivilysensenrBis shownyneuntediin the praferredpe |
descri bed i i d gef k0 thi | des 120
ore coupt ed TEM AR FARFE) &350 chilfbr bt 56 9beoibR efetdl o, 170, o1
a bore 122 (gl éport)didtane® intontheNResehidit fitellbR D THebsensort dumprisssat

invention, a substantial step function decrease in neasure
conduct i vi t yconductivity ptolie ohthe dype deiscdbedhdan \4.Sovitatentst 5580444, t o cover

(e SSror 20 ALl S 8 Sl Ates, 120, St 31 oot bl % 1
reservorr toﬁ?ﬁcﬁﬁae !acﬁai%%l%r%k%gr%ﬁ??gfxﬁé&i’p@ﬁtp@rﬁéﬁr ahd t%ﬁﬁﬁl@ the

controller 22 recogni zes I ce: g to cover e~sensor 20,

as descri bedpakiodie cdrituctivity readings f alhundenthe operstiohal eontpel oft then of t he
chiller subassenbly 16 in a manner achieving the_desired mai ntenance of the

ice Iban.k 21 wpokieler 2% which ipsludes  sArdgetbilyirircn ofdhe bRedeser 5, such
modul o 12 of 15 Tefererted SRAGHEC IS At ing Kicoriler 190/4PG EERBIERF [ L%,

bank to respggthe ebitroNera2 bypdondactoes 12 FIGNSppasking throagh@y/borec
operation nmay be initiated i nmedi ately upon detection of the ice bank to

cover the ser@@r(FIG, 2hformeddn the ghillesipephe $6d Inithe present ipvention, @ | owi ng
S et Qs s!  t PeHbe iT eBS e pARBIA T sl s,
shrink sl ow ¥hat the ice bank 21 has grown sufficiently to cover the sensor 20 and

bridge the electrodes 120. Altemately, it will be understood that the

sensor 20 can be mounted at other locations within the reservoir to detect

ice bank growth on the chiller probe 56. _

When the controller 22 recognizes ice bank growth sufficient to

cover the sensor 20, as described above, the controller functions to

regulate operation of the chiller subassembly 16 in a manner achie\?ing

the desired maintenance of the ice bank 21 without excessive ice bank

growth. As depicted in FIG. §, such regulation may occur in a preferred

form by cycling the thermoelectric module 12 off and on, in response to

cyclic growth and melting of the ice bank to respectively cover and

uncover the sensor 20. Such cyclic operation may be initiated

immediately upon detection of the ice bank to cover the sensor 20, or

after a predetermined time delay périod following such detection.

Altemately, the module 12 can be operated at a reduced power level by

pulse width modulation, thereby permitting the ice bank to shrink slowly
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until full power is restored when the sensor is uncovered as_indicated by a
_detected i @P%ﬁ@ési n neasured conductivity. A further regul%‘fgpygﬁ)ﬁﬁsoach
whi ch can be enpl oyed separately or in conbination with the foregoing _
i ncl udes varying the speed of the coolitd-fan 72 to decrease fan speed and
resul tant heat transfer fromthe reservoir when the sensor 20 is covered by

the ice bank. urddell prwesisaestorad whenitlie sensqrik ainobyeribas irtficated dyTbi nat i on
t hereof, the controller 22 responds to the sensor 20 to insure that the ice
bank 21 is maPn %ﬁeﬁi"cﬁ W@?%PI’S measiredaconductivity.: o fusthge regulatorys as the

ar ove. and’ e SOPOAER MTEH i bR IRBEKASRABIA0N Ui ip FRAfGn w88 be®
associ at ed wi foregoimgrinelubigs ¥BAJiRG Btk speed BERE é%l#@%aﬁza ?\égéb@tﬁg in FIG

5, to permt user selected setting of the speed o hi gh or
| ow speed set fanipeediand resuitant beat sansferfram tha uesenvalrivesen the semsorpeed and

fa
desired. 1o 2R sRERH, by 188 iB8 nark; Begse éaqateh?hér_ﬁﬂé‘éiﬁéé'eﬁém%q%egs can
Pocation: socaPB@aenusl Bombihaior? HEHaKE e todfitlier 22 iBsdndl 1o YR, o 1 e
probe 56 in osensar6to insurethat die icechakio? s wigintaired gensrally Withigal n

nmount ed on the ti%ﬁ{)r di stal, end thereof to nonitor and regul ate growth of
the ice bank PESelefiedfangefsizes as the,senspralectindes 120 s elierrmdelync! udi ng

t he conducti vj r ' e the chiller probe 56
in a manner p%(?ogrtétsi%ﬁg l'Ia | u%ﬁgﬁ?%%%%%ﬁ%%ﬂ“@ﬂﬁ‘ﬁe el ectrode tips
relative to the chillfdesipedtheTcontidiier22meay slsedhtlidefdrbe Assdigatedt he

sensor 20 to ipclude a ﬁpool menber 123 car.mzr\é; an O-ring seal 124 or the
like for slid¥itRi& Mapually grerated;far sperd switdh 23,avviewerbin FIG.iSdoi n t he

o ey s pelfil bl LSRRI bFhe LR BRI N B sl BSUBR BE N2
size to whic ﬁﬁssmgows fn épecd] HWINGT28 thull enaties Mé fa'spesd an 20

the resultant fan noise to be set by the user at a reduced level when

desired, for example, during night time operation. The speed switch 23

can be mounted on the housing 18 at a convenient and typically out-of-

the-way location, such as on the rear of the housing 18.

FIGURE 6 shpws the chiller probe 56 in one alternative
preferred form, with the sensor 20 again mounted on the tip or distal end
thereof to monitor and regulate growth of the ice bank 21. In this version
of the invention, the sensor 20 including the conductivity sensor
electrodes 120 is mounted: onto the chiller probe 56 in a manner |
permitting adjustment of the position of the electrode tips relative to the
chiller probe 56. More specifically, FIG. 6 shows the sensor 20 to include
a spool member 123 carrying an O-ring seal 124 or the like for slide-fit
positional adjustment within a bore 126 formed in the chiller probe. With
this construction, the position of the sensor 20 can be variably set, as
indicated by arrow 128 in FIG. 6, to select the relative size to which the
ice bank 21 is allowed to grow before the sensor 20 detects and begins



- WO 99/ 56065 PCT/ US99/ 08448 -14 -

to regulate the ice bank size. Alternately, it will be und ,ﬁ)%g w‘gt
ot her sen¥¥P U6t nent structures may be used, such as a ﬁlcrsltea e’g

“interconnection between the spool nmenber 123 and the chiller probe bore
126. FIGURE 6 al so depicts a preferred tenetry for the chiller probe 56,
to conprise a relatively large dianeter base 56[err] seated and seal ed

wi thin the reteregulateds icerbarik size. cAitdrnately,dowill bé understwed that adier ect i ng.
chiller probe el enent 56" of. considerably smaller dianetric size. Wth this

conf i gur at i on SERRRN adikstmest petructares; may he: disednesuahe asara thesaded o

generate wth; | Lndrical shape L | di from t he base 56
to cover the 5@?%%%?6%%% |tﬁ$ SB§8LE’W%) i%ﬁé‘%&hﬁ%’sm r. As
col d water ispgdrtpgfromthe reservoir through the appropriate faucet 36

(FIG 1), make-up water flows through the baffle plate 30 (FIGS. 2 and 3)
from the upper chanb&lIGRIRE & also depiets alprefertedvgeemetiyaforeheghiflert o di rect

tact with th i pdrical, i nk 21. As a result, the make-up water is
Ghi 1 1'ed 1 api dPYORSSBH R CORPiFR® tRleelnlsraeatametan Base tF somen andt o | o
d i | abl N ' . | er
peri od of t1 meeedpirthe e ol s Honitifiar wifh o8 BT ca <o
I ncor por at e aprojetting hillee prolsé elerhent 56'Nof eonsidertly éaiaMer idiembti | ce

bank. In this enbodiment, the ice bank sensor conprises a transducer 220
shown rount ed SE& oVYilethis gopfigunatiopnwhesrtheriee dank21 inforeed, thecicer ansducer

158 and | noi ulBOK JEFE 16 Bherar] Si8h apordtimat Sfrdtiiiel Shage Buiding n t he
reservoir. ThigenytHy Basé 66" @6l cdver Y bARNEBXMel chiffdr BRIDEOR{th theseal

grommet 224 to prevent water |eakage through the probe 156. In operation,
unl ess and unwatertraaneeir.nistcold watebisrdrawn feomi theaeservoirdhir@gh fheoduces a

B S OBl bR e (SRS Hhaklus VB o B e BBk o'V
plate 30 (FIGS. 2 and 3) from the upper chamber 34 to the lower chilled -
water chamber 32 into direct contact with the cylindrical ice bank 21. As
a result, the make-up water is chilled rapidly so that éhilled water at a
desirably low temperature is made available within the lower chilled
water chamber 32 in a shorter period of time. '

FIGURE 7 shows an alternative chiller probe 156 modified to
incorporate an alternative system for monitoring and detecting the ice
bank. In this embodiment, the ice bank sensor comprises a transducer
220 shown mounted onto the tip of the chiller probe 156, wherein the
transducer is electrically connected to the controller 22 by appropriate
conductors 158 and includes a vibratory rod 222 in contact with the water
within the reservoir. This vibratory rod 222 may be seated in an
appropriate seal grommet 224 to prevent water leakage through the
probe 156. In operation, unless and until covered by the ice bank, the
vibratory rod 222 produces a vibratory signal of selected frequency for
detection by a suitable receiver 226 mounted at any convenient location
within the reservoir 14. When the vibratory rod 222 is covered by the ice



wWithin the reservoir 14. When the vibratory rod 222 is covered by the ice
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_bank, the@\(r/tf 9r/%16t°%5ry signal is interrupted. The absence of ﬁ?ﬁ%ﬁ%ﬁg@gry

signal is detected by the receiver 226 ich appropriately signals the
controller 22 via conductors 160 to inMmi*™ate regulatory action as

previ ously descr| b.zfle. Wi le the receiver 226 is shown schematically in FIG
7 mounted at BaNbCRE WRratenystignalris interaipted. Tee shsepese xddhe ivibratary be

understood th ' . d.directly on the chill]er probe,
i f desired. S%PPP?%??%?#‘%V‘FP)&Wr?gedgg%%@g‘m%apa ’!?;S%'Ve’dg%ﬂqﬁdh? hat the
control |l er 22cerroller22 9/ comiticiors [ i diitie ' ,bratory
transducer 220, and to detect char@'aggdmléstﬁﬁ pomgé?m?éa}r]éeﬁn&mg i ce bank -
covers up anddesorieed: hWhilenthet ceceiverd22@ is sheiwns scliematieallyniavEIG:NY . FI GURE
8 shows still anofgraa\r%?élr ernative ice_bank sensor conce I n accordance

with the i nve®PHB lq?tlpﬁef%wgoﬁremsmhﬂm M@B@rff;ﬁditi\ﬁi"ﬁ?@;& 1-7 on
h hill ) i d i i
e M ur o et Ut RECocBive InBRid Modkidd Yrettiy ST SN0 7 (|

reservoir gengrobe| i desirexh (Bt fuethesiig vild betreeoghizbd @ihdppreciatdietisatur ce and
detector 320, 322 are positioned in al ignment with each other to enable a

li ght beam f rit\® EPRIrglRr 22 capobe lesignedhto menitardhe power input doitheéer pr obe

f [ ' k 2 ) .
aut i ciont o Sprtph ReEAEE F20 3 K HRol NGRS 1D cukh ARESEInRGI 1 or 22
i's coupl ed towhba thetieetirink3eavets d&éhdtﬂ%s%@tﬁﬁidt&? .;bgu%z‘;%pggﬁtto such

| ight beaminterruption indicative of ice bank grow ate
regul atory aciurtBgr mavementef erred system the Iight source 320 and the

[ gnt si gnal througrt STURE B e " Serhel sulefanive: e Renk sansor ¢
al ternative agshaeptieacesidentewith tHeeinveneoh! WherdintHEWensord $ifows: Wherein
t he sensor conprises a tenperature sensor 420
and described in FIGS. 1-7 on the chiller probe are replaced by an
optical sensor system including a light source 320 and a light detector'
322 mounted at opposite sides of the reservoir generally at opposites
side of the chiller probe. The source and detector 320, 322 are
positioned in alignment with each other to enable a light beam from the
source 320 to pass across the top of the chiller probe 56 for sensing by
the detector 322. When the ice bank 21 grows to a sufficient size, the ice
bank interrupts the light beam. The controller 22 is coupled to the
detector 322 so that the controller can respond to such light beam
interruption indicative of ice bank growth for appropriate regulaiory :
action. In a preferred system, the light source 320 and the light detector
322 are infrared components suitable for passage of the light signal
through plastic walls of the reservoir 14.
A further alternative and preferred form on the invention is
shown in FIG. 8, wherein the sensor comprises a temperature sensor 420
coupled to the controller 22 and having a sensor bulb embedded within

the chiller probe 56. _At this location, the sensor 420 is located



coupled to the controller 22 and having a sensor bulb enbedded within the

chiller prob At this |ocation, the sensor 420 is | ocat
501 56065, WO S0rskdss PCT/ usé’gidré'észfz)ég‘ia-

"essentially in-line along the thermal path between the cold side of the
thernoel ectric nodule 12 and the ice ba@-21 and/or the Iiquid being

chilled within the reservoir 14. In this version, as the ice bank 21 grows
on the chill eresseptially imline elpngaihiesthecmal path between theccald sige obthe&6 and

ocult, heat  GhSEPRECHIEGAPEHE e the o8 Rariki? haddiorabedlibin pene. -
detected by the; . | ; : '
Lompor ature | CoLpe R $Edseribypfa; S NS Verdibn S URERBRTE oY

regul at ory opearethecshillersprobeyihelicebaikscdtdas to imsulaterthbprobd S60and o
arrangenment, the contragller 22 operates the thernoel ectric nmodule 12 in an

on-of f or si nithesersen420 erabeddedtherain frgm the water within the reserveirc As
fficiently t f dly f. th 6. Thi i1
xpose ¢ he pr SLE TG ek st omR Welksaf RPhictt Bh e JompBfiting g1 ng
the sensor 42Qidtactedbyiifs sbASGICA20 1§ B fedRBHOIAL @'gtedE@niied tow
operation. However, the proximty of the baffle 30 (not shown in FIG 9) to

the ice bank Zemperature davehtthehsensor 4201 signatsrttwe pantrollery22 dorihitiaté y fr om

the chiller probe, ,so that ,.resuned chil|er, operafi on of the dule 12
ool st e TRaGIataRl ORETatipE, B queViyshy BeSiRaH. 17 & PreleTeH EOREH oo

Nt ai . \ e
Cobet ant i 1y SRR (R cOARICP S B Riet AN pLIcRIRC ABABICPE S |
Al t hough t he gpen-affidr afimilae cyclic inraringyr alipveingi thel icenbank 24 tdimelt he

(hreny 1 s | nonBHOAl bl whd e el o robd 50 s JiBicn:
T amat en o P38, 4 prong B SBOL| £ R AR Rl 7, Do
the housi ng 1&xpiosing\dhersersor o420 Ttoe ac higheer temperatirabfor appiopeiateles an
At regulatory operation. However, the proximity of the baffle 30 (not shown

in F1G. 9) to the ice bank 21 will prevent the ice bank from separating

completely from the chiller probe, so that resumed chiller operation of the

module 12 re-builds the ice bank at its base. The net result is that the

system maintains an elongated ice bank extending upwardly from the

probe 56 substantially to a point near the baffle 30 for effective water |

chilling. Although the upper end of the ice bank progressively meits

within the reservoir, the overall size of the ice bank and chilling capacity

provided thereby is increased.

The thermoelectric water cooler 10 of the present invention thus

provides a compact chiller subassembly 16 including the heat transfer

module 12 for quick and easy installation into and removal from the

housing 18 of a water cooler. The chiller subassembly 16 includes an air

filter 104 mounted for facilitated access from the front of the cooler

housing. In addition, the sensor permits ice bank growth to be

maintained and regulated within a predetermined size range in a manner



filter 104 nounted for facilitated access fromthe front of the cooler
housing. In addition, the sensor permts ice bank gromh t bideai ned
and requM@8Y¥S&PI hin a predetermined size range in a nannel?b%s%hg%/ 56065
© PCT/ US99/ 08448 -17 - consistent with optimzed water cool er perfornmance and
efficient energy usage. A variety of TUrTher inprovenents and advantages in
and to the present invention will be apparent to persons skilled in the
art. For exafpnestephwita OPH@'ZQ%?!HT@ﬁorﬁi?ﬂﬁ@émagﬁ@mdaﬁfﬁcﬂébéﬁﬁmd relative
to a counter %gﬁ style water cooler, it will be recognized and understood
that the i nvERt9%n is equal ly applicable to water cool ers of other housing
confi gurations. ACCHirit) of futfiet infbrbvrérts 8!ttt indind fo that ended by
way of the foregoing description and acconpanyi ng drdaw ngs, except as set
forth in theprgentdodention will be appdr@ént to\peTsors Skiledhn the: art. Forwat er

cool er, conpri sing: Jeservoir_ for receiving and, storing, a. suppl of
wat er; di sggﬁéﬁmﬁ&.\r@“ ednyentian has ?@ﬁth’Grﬁ%aﬁsq Rl ;ep'é’%i |l er

f ) i : o NS ) ir
T e ontr o1 B colinits fop SYRAGE chblef it 1l KM fekolftzEd hblridiefloBaifiay Vo [

of regul at edtise evention is equally apploable to ssater coolerslofrathes hoasingdi ng
sensor neans nounted on said chiller nmeans for detecting _the size of the
i ce bank, angoafigusalions |Agcordinglynre imitatior sndhe dnventionds irtendeddyer at i ng

ange. 2. el e fordoit SRl 4 AdRmisdyibd Rl e ©' *°

set forth in the appended claims. '



conprises a faucet !ﬁu m ﬂm)ﬂi‘meservoi r. 3. The water cooler of claim
1 wherei il es a thernoel ectric he
_nmodul e harv%?#a%gg%ol d si mouht €d i*n heat transfer relati O%Emsg&%&r
within said reservoir. 4. The water cooler of claim1l wherein said sensor
means conprises a conductivity sensor188. The water cooler of claim1l
wherein said chiller nmeans conprises a chiller probe positioned within said
reservoir in contact with water therein, and furtherwherein said sensor
neans conprises a sensor nounted on sai d chiller probe and protrudlng

t her ef rom f MWH 3r within said reservoifr
regul ating said chiller neans to formthe ice bank J#’ f
wi.thin said reservoir. 6. The water cool er of claiin5 wiiRpsal dE sensor
i s adj ustably nountqedp [ be to permt SeTe 60
di stance said sensor p%ht@u eslsgrcigmhﬁgﬁs?{o@chl |l er probe into said reservoir.

19 - 7. The wat era resehir fof reteivimganthstosing ssupply ofiwatergonpri ses a
conductivity sensor haV| ng a 8? r of el ectrodes exposed to water within

sai d reservoir, sadiSRENSEDLARS TardispaNsAg walerfrom salg esarveire| ectri cal

signals to said el Y ﬁa wat er
cooler of claim 1 é!egﬂﬁégrgggﬁ&gﬁggﬁﬁi&% ,JﬁBﬁ?g‘?Q@ﬁt‘g éﬁi?ﬁre sensor.
9. The vvatemwmbard w‘senkm @nd Wherein said chiller nmeans conprises a
chiller probe: p03|t|oned in thermal heat transfer relation with water

wi thin said reservéontrohmeansfoneauiating aaldasmuarenpenatmpeocwm i s

ted with T. t | | 9 wh
saia chi 1| entarBRl of Pegruflec BB it sdiflcraBhycic, -4 Sartiol iPEHER o, "odui o
mounted in h&ﬂ@dlhgeéﬁWméﬁ*@ﬁ'ioQﬁtéM &M sai @hm&* Meghs #6086teting hé | sai d

probe, said tenperature sensor EIHR nounted on said chiller probe
ther mal |y i siz2e ¢fdhe icekank, sad a aeptroller responsiveto saidisensonmsansdor voi r .

operating said chiller means to maintain the. ice bank within a
predetermined size range. '

2. The water cooler of claim 1 wherein said dispense means
comprises a faucet mounted on said reservoir.

3. The water cooler of claim 1 wherein said chiller means
comprises a thermoelectric heat transfer module having a cold side
mounted in heat transfer relation with water within said reservoir.

4. The water cooler of claim 1 wherein said sensor means
comprises a conductivity sensor.

5. The water cooler of claim 1 wherein said chiller means
comprises a chiller probe positioned within said reservoir in contact with
water therein, and further wherein said sensor means comprises a sensor
mounted on said chiller probe and protruding therefrom for contacting
water within said reservoir, said control means regulating said chiller
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11. The water cool er’(mwgmé,mmm,"lel n said chiller means conprises a base

havi ng a | y b size in conbination w | r

-pr obe el e?r‘?n?ytlégp%conpar at iLveI"y Smatl er diametric size rn;ﬂtjﬂﬁgwﬁ‘%ﬁ] sai d
THISMSEEET mASaBrEN

base into said reservoir. 12. The water cool er of clai
sensor means conprises a transducer W#kng a vibratoryjel enmegepi LD
delivering a vibratory signal to the waterwithin said -
det ect or f omedrsetotform theiak barik.omn said chilleeprob3withih saiditederesip! er of claim
1 further including a housing having said reservoir nounted therein, said
chiller neans conprising a chiller subassenbly for renovable nounting as a

preassenbl ed unit ' | L.d Il l.er subassenbl y ingluding a
chiller probe posi @ﬁ?ﬁ%&gfwgg%ﬂ%&hg%ﬁlp *Wm&aﬁﬁtﬁgmt er
therein, a hfsinted o saidtdmill oB6th gerhfited i ched
between said chiller probe and said hp;eét siﬂ%?m&%%awwggﬁmneans for
ci r cul at i ngsansprotrydes from 8ajdi ohillar-probe dntofsaid reservoion with sai d heat

sink. 14. The water cooler of claim13 wherein sai'd sensor means conprises
a sensor mounted on said chiller probe and protruding therefromfor

contacting water wgt m\ﬁ@fegcbgfé?r()Yeia’im é@*‘%ﬁ@ﬁ%ﬁ"’ﬁ@%@%ﬂﬁ%@“ ng said

chiller means to formthe 1 ce bank on sai sai d -

reservoir. &aTonduetivityisensordwving @ pairlotielectibdésadpioded a6 WRE WRRINEANS
conprises a t_enper ature sensor nounted within said chiller probe. 16. The

vvat) er cgol e Bk rRSEAYRIN.13Aid HantioNes dncluding mangdsaﬁwming electrical clorrpr ijses
B an ot SuriEl o a8 ARG chHOAHEdEEL "o he cool ing ait

flow. 17. The water cooler of claim16 further including an air filter

mount ed al ong sai d_ai J,’r inlet duct. 18. The water cooler of claim17 wherein
sai d base of said 8ni The-wates£oolanpf claimihwheminsaid sensosmeans f or

permtting 26M §e§%&%ﬁ‘&e?§tmpg%n§&{j repl'acema.nt of said air filter when

said chiller sg)giasse

9. The water cooler of claim 8 wherein said chiller means
comprises a chiller probe positioned in thermal heat transfer relation with
water within said reservoir, and further wherein said temperature sensor
is mounted within said chiller probe.

10. The water cooler of claim 9 wherein said chiller means
further comprises a thermoelectric heat transfer module mounted in heat
transfer relation with said chiller probe to chill said probe, said
temperature sensor being mounted on said chiller probe thermally in-line
between said module and water within sad reservoir.

11, The water cooler of claim 1 wherein said chiller means
comprises a base having a relatively large diametric size in combination
with a chiller probe element of comparatively smallef diametric size
projecting from said base into said reservoir.
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nmount ed on said houﬂwwawumlmﬂgltﬂﬂer cool er of claim 18 wherein said
access sl ir filter froma front sjde I d
-housi ng. %ﬁgﬁe wat er cool er of claim18 further inc Vdﬂle];xg@a&@g '
removably closing said access slot. 21. The water cooldHISoPHEITaitAS REEN
wherein said means for renovably cl osp0g said access $lot CRERMACERs a drip
tray positioned bel ow said di spense neans. -21- The~warer —cool er of

claim1 wherein sai@. cmhblwateﬁ%aal‘er'dffdlaiﬁ??r whére sépri‘erfébrr rHé?ﬁé pating
or

heat energy drawn fromwater within said reservoir an nmeans
ci rcul ati ng COMPIISe @ ﬁansdum havmgaa wbratm?aslenmlnhtfooldelwethgéa d heat

si nk, neans an air out]et duct to permt
flow t hr ougl’{qﬂé&'ygégﬁa én&’ec qrnﬂliﬁ'inr salad\ﬁssa@@r 39&1‘{1 iiatector far Ioan air
filter NDUNtRS ﬁ?@ ,a@m}aﬁ;rgsaqﬂg?t duct, and means defi ni ng an open access

slot for perm access rermval and repl'acenment of said air
fi'llter. 23. The vvater cool er of claim22 wherein said access slot pernits
access to said air f|| E‘r@ froma front side of the reservoir. 24. The water

cool er of clai m 23 Wur dherwates coglergofclaim further ingludingoa fimusing osi ng sai d

access sl ot | ense nmeans. 25.
The wat or o DVRiTssiEiservO BRI Sl lef gl capfFRGa

t her noel ect rchillehsabassemislydor repioVablé MoUTing é@é%réaﬁérﬁm&aw heat
transfer rel atlon with water within said reservoir, and hot S|de nmount ed

in heat traf@i®rhousing; Gaidy ehilleraisubassemblyniincladingTise chdletr pmim er of

The wat or cHSELPnH ipic 418 SedtiAE SIRY W whieiBarin & hobt 36K o

tenperature asﬂié‘FMbele%ifnc RESt thavisTer ARRILMS gﬁﬁdﬁieﬁh@%ﬁvﬂﬁﬁ rs%id"cﬁiﬂbfj “chi 11 er

nmeans conprises a chiller probe position I n thermal heat trans
rel ati on wi tpRobe and said heat sink, and fan means for circulating a coollng air flow

in heat transfer relation with said heat sink.

14. The water cooler of claim 13 wherein said sensor means
comprises a sensor mounted on said chiller probe and protruding
therefrom for contacting water within said reservoir, said control means

regulating said chiller means to form the ice bank on said chiller probe
within said reservoir. '

18. The water cooler of claim 13 wherein said sensor means
comprises a temperature sensor mounted within said chiller probe.

16. The water cooler of claim 13 wherein said chiller
subassembly further comprises a base having said fan means mounted
thereon and defining an air inlet duct and an air outlet duct to permit flow
through passage of the cooling air flow. |

17. The water cooler of claim 16 further including an air filter
mountd along said air inlet duct.
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water within said erm ';" Hﬂﬂﬁlﬂ"}zt her wherein said tenperature sensor is
nmount ed qu t}'b)gw%gi d el NP9 The wat er cool er of pgtaisssesdsgiher ei n
~said chillTer means further conprises a thermpel ectric¢_heat transfer nodule
mounted in heat transfer relation with said chiller priohge SHEFTMHAS BERN
probe, said tenperature sensor 29-2AN 2001 - 22 - {being EFURE d on paid
chiller probe thermally in-l1ine between said nodul e ' ai d
reservoi r. 30. The 1t dihecwaterrcolercofaclain? A 7f whetein said base of saidins f or

controlling the speed of said fan neans. 31. A water cogoler, conprising: a
housi ng; a rchiler sebassembly gefings an apen ageess sichtpriparmittingiascass thd st ori ng

v er her ot A TemsVaF ofd PEPRERELE o 5 38 fubf 60e £ad EOBT oG UR ¢ o
sai d housi n%ubggggfgpgiigl,ﬁéuﬁgﬁWImugﬁﬁ)ri sing a chiller probe nounted

I n heat exchang lon Wt water w n said reservoir, a heat sink, a
t hernoel ectric heat transfer nodul e sandw ched between said chiller probe

and said heat sink with.a cold side thereof in thermal, contact with said
hi | er “probe and athotTe WetaGdler of Slaiel S aerein seid ARRSSOh oo
sink, fan 1 ﬁﬁé?’ccshéwbé{g‘élﬂﬁ@em&h'é‘ﬁoﬁf éidﬁ'o?‘ﬂatd‘h transfer
relation w th sal heat sink, and frane neans havi ng sal an neans nount ed

t hereon and defining an air inlet duct and an air outlet duct to permt
fl ow t hrough passage of the cooling air flow past said heat sink; said

chiller subassenbl yGheiThe Watescaplef ahslaimed8 furthergnciuding means#ef end of

rounted 1 SEMREPRNCAoPBRSAIGREES BN o5  neat ik and said air ini et

duct .

ju-m

21. The water cooler of claim 20 wherein said means for
removably closing said access slot comprises a drip tray positioned
below said dispense means.

22. The water cooler of claim 1 wherein said chiller means
includes a heat sink for dissipating heat energy drawn from water within
said reservoir, fan means for circulating a cooling air flow in heat transfer
relation with said heat sink, means defining an air inlet duct and an air
outlet duct to permit flow through passage of the cooling air flow past said
heat sink, an air filter mounted along said air inlet duct, and means
defining an open access slot for permitting access to and removal and
replacement of said air filter.

23. The water cooler of claim 22 wherein said access slot
permits access to said air filter from a front side of the reservoir.

24. The water cooler of claim 23 further including a drip tray for
removably closing said access slot, said drip tray being positioned below
said dispense means.
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33. The water cool t her including neans for controlling

t he operating spee 1““]]5]“"]"“1”““1"[}5 34. The water cooler of claim31
further WRPYB08y an air filler® ndunted al ong said air inlRET/HSWO8448 _ 53
- 35. The water cooler of claim34 wherein said frame nt éﬁi‘é’: T i—epen
access slot for permtting access tqQognd renoval and replél nJ[ @\% EEﬁNJI
air filter when said chiller subassenbly is nounted on.said ﬁERl-zé\iCﬁ@. 36.
The water cool er obsciidWwa | ' OwRerei ' cess 1o
said air filter frg?ﬁ a rontér& é o@‘zgilng%ou& néﬁ §f?a$f¥§? @tagrg cool er of

claim 36 fucéﬂnPrisésCé tisernpeiectric dvaat dtrdnsfet awiduge drvihgpecesid sidet . 38. The
wat er cool er of claim37 wherein said neans for renovably closing said

access sl ot mountad indkeat transien relationwith waterowithinsaid seserveincend geans.  39.
The water cpoler, of claim 31 further ingludi G [ ans for regulating
sai d therrm'é‘P‘e%??i“&°‘1'ﬁ§§ﬂ|"éﬁ98{§?‘a%§{:ée'ﬁﬁ°ﬁ‘ b"é‘ﬂ%ﬁ&‘g%ﬁpgié‘g& ated size within
said reservoir, said control neans including sensor nmeans nounted within
said reservoir for detecting the size of the ice bank, and a controller
responsi ve to sai d26enkhe watarrcoolen ofaglaima22 whereinisaidesemsor maansc nodul e to
maintain the ice bank within a predeterm ned size range. 40. The water
cool er of cmm‘§@m#¥'§1§&l§9ﬁsor means conprises a conductivity
sensor. 41. The water cooler of claim 39 wherein said sensor means
conprises a tenperature sensor. 42. The water cooler of claim39 wherein
said chiller probe27s Tieswatemmoblen ofrclains 2Rovhiereiny saidrsensocavganst wit h
wat er therein, and further wherein said sensor nmeans conpri ses a sensor
mount ed on S@MBTSE$ @ teMPeralvee §8aSY: ot r udi ng therefrom for contacting water
within said reservoir, said control neans regulating said thernoelectric
module to formthe ice bank on said chiller probe within said reservoir.

28. The water cooler of claim 27 wherein said chiller means

comprises a chiller probe positioned in thermal heat transfer relation with
water within said reservoir, and further wherein said temperature sensor
is mounted within said chiller probe.

29. The water cooler of claim 28 wherein said chiller means
further comprises a thermoelectric heat transfer module mounted in heat
transfer relation with said chiller probe to chill said probe, said

. temperature sensor being mounted on said chiller probe thermally in-line
between said module and water within said reservoir.

30. . The water cooler of claim 22 further including means for
controlling the speed of said fan means.

31. A water cooler, comprising:

a housing;

a reservoir mounted within said housing for recsiving and
storing a supply of water;

faucet means coupled to said reservoir for dispensing water
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- 24 - 43. The water”mnumt“lmmm 42 wherein said sensor is adjustably

nmount ed Qn_s hi [ t selection of the d | d
_sensor pﬁ%?P%ﬁ%?g fromsaidtichi*l | &r probe into said water rg§§§$%ﬁ$§&44 The
wat er cool er of claim42 wherein said sensor conprises.a conductivity
sensor having a pair of electrodes eg¥sed to water HISSHEERIHASr BERN Voir,
said controller including neans for applying el ectrijcal sngnghgnto sal d
el ectrodes faréfitmr; aag@ductivity readings. 45. The water—cooter—of—ttal m 39
wherein sai d sensor nmeans conprises a transducer having a vibratory el enent
for delivering a valshdlebsu)bassgmblymounﬂedanaapreasaembie Maitrarseaidoi r, and

det ect f det ect d b Th t I f cl
e A e i St bt "
h [ 1

rer el 1Y fobt AR RIRR S i M E S B 4 oG o2 Vo'

downwar dl y mmoeledtme heat tmnsfeermoduiwﬁmmwedltretwabntsaldtnrulletnd a
plurality of outlet ports formed general |y about a periphery thereof bel ow

sai d housi nprobgrang samhgahanlgévlh@ﬁo@bsndedhermm thermnal contagt withe wat er

coo o 2% ha Tl el ob48 SRS herhal AR Rplnad, L1

part-circl egjpRifahi rﬂéeﬁfoﬁeirdu@hhblﬂo@w@éiﬁﬂaw i Helt fansfertrélatidhd housi ng.
49. A water cooler, npri si n?f a housing; a reservoir nounted within said
raige

housi ng f orwitbcsaidi he@t amls end meansphgviog said fan meansdnourteds coupl ed
to said r ®Sthe ¥gc'>r¥ aﬁg def:I 8 %H%nrqﬁleﬁhgtré#ae Qﬁfarnp outlét Ocli.lct to permit flow

through passage of the cooling air flow past said heat sink.

32. The water cooler of claim 31 wherein said fan' means is
mounted in sandwiched relation between said heat sink.and said air inlet
duct.

33. The water cooler of claim 31 further including means for
controlling the operating speed of said fan means.

34. The water cooler of claim 31 further including an air filter |
mounted along said air inlet duct.

35. The water cooler of claim 34 wherein said frame means
defines an open access slot for permitting-access to and removal and
replacement of said air filter when said chiller subassembly is mounted
on said housing.

36. The water cooler of claim 35 wherein said access siot
permits access to said air filter from a front side of said housing.
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- 25 - chiller neans lm“l m)'"ﬂ’mner within said reservoir, said chiller
means conﬁri %ég‘% ted in heat transfer p& Rfsbs%bmth
_water wit O G resérvblr d' héat *sink for dissipati ng,hea.t_.aneL.g.y.J_Lam
said .chiller probe, fan neans for circulating a cooling &HIS SHEET HAS HiEaN
transfer relation with said heat sin4¢rame neans defining ggepahCED Nl et
duct and an air outlet duct to permt flow through pass

air flow past sai d3fedhewater cooler oficiainT 36 further including:foraemoyably d ai r
inlet duct; said frane neans defining an open access slot to permt access
to and rem@lﬂSl%ﬂa'ﬂeﬂﬂcﬁtﬁﬁ t of said air filter. 50. The water cool er of
claim 49 wherein said fan neans is nmounted in sandw ched rel ati on bet ween
said.heat sink and said air inlet duct. 51. The water cool er of claim49
wherein sai d accesags! Fhod@alirl odler ¥ ikt 37 Wndtdin dalid Hedneton T ont
side of said housing. 52. The water co er o aim 51 further 1ncluding
means for reemm'aﬂbly dbmgr@:daa@essadetcemuses:a dripetraptpositiongder of claim
52 wherein ;@i @&5 f or em)vably cl osing said access slot conprises a
drip tray poeIa¥ SREtayes Re8BS.4 faucet rmeans. 54. A water cool er,

conprising: a housi ng; a reservoir nounted within said housing for
receiving and storing a supply of water; faucet neans coupled to said
reservoir for disp@%i Thewwater coclerfof miaina 3d hfurther |aohalmn:bh;rohount ed as

a preassenbled unit on said housing, said chlller subassenpl nprising a
chiller prolReansiaE @Quﬂﬂ'nﬁéﬁ'gmw trig maguie to\pe %%’? '%ylPWO'ﬁ sai d

botween sai &1 dRBHIded Sized Wit SR Foodriir Bl COMAGT sy ERARICH.OT 7
ther mal contsagsormmeansmodnied witiin shtd)hﬁsewwlr mrweain@tmze@f then t her mal

contact with said heat sink, fan
ice bank, and a controller responsive to said sensor means for operating

said thermoelectric module to maintain the ice bank within a

predetermined size range.

40. The water cooler of claim 39 wherein said sensor means
comprises a conductivity sensor.

41. The water cooler of claim 39 wherein said sensor means
comprises a temperature sensor.

42. The water cooler of claim 39 wherein said chiller probe is
positioned within said reservoir in contact with water therein, and further
wherein said sensor means comprises a sensor mounted on said chiller
probe and protruding therefrom for contacting water within said reservoir,
said control means regulating said thermoelectric module to form the ice
bank on said chiller probe within said reservoir.

| 43. The water cooler of claim 42 wherein said sensor is
adjustably mounted on said chiller probe to permit selection of the
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nair inlet duct” add &n air outlet duct to-p
t hrough passage of the cooling air flow past said heat s|THiS SHEFT"BASSBEERT

controlling the operating speed of sapg.fan neans. 55. A wat erppppftmy
conprising: a housing; a reservoir mounted within said hbﬁ@-’tﬁg—ﬁ@-ﬁ—f———
recei ving apfstahes isaid 8eASGIPPotRIdeYFFéth ?saﬁcﬁéﬁfﬂbr irﬂB%ﬁiG‘ivét@r sai d
reservoirfordi spensing watertherefrom a chiller subassenbly nounted as a-
pr eassenbl egesenvoiron sai d housing, said chiller subassenbly conprising a

chiller probe nounted in heat exchange relation with water within said
reservoir, a heat sink, a thernmpoelectric heat transfer nodul e sandw ched

bet ween said chill pr ' e [: K 4w ol.d: &i ereof in
thermal contact wt 4'saﬁﬁsc%€?b§|ﬁgb§é fg%n'a“#omg?ﬁ'b %’H'éfé%ﬁs#’ﬂ t her mal

contact wit %oﬁiﬁriieb@mﬁdddtivit%%énﬁmmiﬁgh pair 6fblactrodes exposedito ai r fl ow
in heat transfer relation with said heat sink, and frame neans having said

fan means mwateewithinesaid fesenyoifcsaidicogtratienincluding means:forapplyingii r out | et

Sink: and_ apepticR ybab{FSARESRERBASE 1o kel it bordifde ™ e "t or
cool er of claim55 wherein said frame neans defines an open access slot for

permtting access to and renopval and replacenent of said air filter when
said chiller subassdnblheiwatenococledobalaimi3® wherdin gaidsensdremeansr cool er

2 ront | Si ST 3 sHOREE Spdhi o SiRTelony PN 18 SRINPERD @i  hor

| ncl udi ng f GiprakdyY Signél QoOthe Watér Withfjit 986 resBivoir, and “detectef-for Ne wat er
cool er of claim58 wherein said neans tor renovably

detecting said vibratory signal.

~and defin o5 f oW

._ 26 - neans for ci rmumu,nglwlwm g air flowin heat transfer rel ation_'
W th sai dpafg%z ﬁggk, havi ng said fan mansm&?@s&@ereon

46. The water cooler of claim 41 wherein said temperature
sensor is mounted within said chiller probe thermally in-line between said
heat sink and water within said reservoir.

47. The water cooler of claim 31 wherein said chiller
subassembly is removably mounted into an open lower end of said
housing. '

48. The water cooler of claim 47 wherein said frame means
defines a downwardly open grille for air entry into said air inlet duct, and
a plurality of outlet ports formed generally about a periphery thereof
below said housing for air discharge from said air outlet duct.

49. The water cooler of claim 48 including interengageabla
latch members on said frame means and said housing for releasible
engagement and disengagement by part-circle rotation of said chiller
subassembly relative to said housing.
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cl osing said access mng |ﬂﬂ!ﬂ}ull1j 'I drip tray positioned bel ow said faucet
means. 60. Awat r g: a housing; a reser vgh
Wi thin s Q9% ng for ‘recei vi ng and storing a supply of ’{ H?aucet '
means coupl ed to said reservoirfordi spensing watertherefrom a chiller
subassenbly nounted as a preassenbl e@6unit on sai d housing, said chiller
subassenbly conprising a chiller probe nounted in heat exchange relation_
with water within §Qi &wateeccooler, camprisingsi nk, a t her nopirgist BHEETNRBAS BEEN
transfer nodul e sandw ched between said chiller probe and saiﬁptﬂg Dsi nk
with a cold side tB&OE8NGn thernmal contact with said cl
hot side thereof | JdaghyBil mislifiad wilhih"ssi8! fodil 1t Mceilitiy BRANS 1 O"
circulating a coolrng-air flowin-he trans Ialon sald heat
sink, and fstafngreaupplpefwatersai d fan neans nounted thereon and defining an

air i nl et duct and an air outlet duct to permt, flow through passage of the
cooling air flow p@ysebmaanse@upéam saifl resanveis for,ispensiHg wales ati ng said

t her noel ect ?{r&gu%& to produce an ice bank of regulated size within said
reservoir, &'&f ‘3 means i ncl udi ng sensor neans nounted within said

reservoir for deteghijigimbass fiiréﬁdll?lp W&érhﬁﬁlnbs?élb,reé’éﬁoﬁ s&iatarildrer
responS|ve to said sensor neans operating said t herhoel ectric nmodule to
mai nt ai n thmelne dompnsmg audmlmrpnremmmuntedem beattransfgerelativniwithi | | er probe
bei ng p03|t|oF fhin said rese Vo I, wi,th water fherein, and

ur ¢ her  whewald wilhit Sah EsReryiE & heehaipk Socdigs Deliod et SRty Bl o
chil I er proysdaaﬂn@f@.tq 188 N SR RO B! MBS ihodi S d

reservoir, sald cont freans regulatin al~d ectric ule to form
the i ce bantransfes zeldtiohivitresaid' lnéat sink Mrmanéanemrmmg andlr inféte wat er
cool er of claim60 wherein said sensgr ad'éﬁt abl nt ed n sai d

chil ler proBdctand:n air putiel tﬁeﬁemttfm thf@% pas Qio E\got rudes
from sai d chj lph@/pd¥t $Bfd heht%inik hd'Gh i fife? Fhoited along said air inlet

duct;

said frame means defining an open access slot to permit access
to and removal and replacement of said air filter.

51. The water cooler of claim 50 wherein said fan fneans is
mounted in sandwiched relation between said heat sink and said air inlet
duct.

52. The water cooler of claim 50 wherein said access slot
permits access to said air filter from a front side of said housing.

53. The water cooler of claim 52 further including means for
removably closing said access slot.

- 854, The water cooler of claim 53 wherein said means for

removably closing said access slot comprises a drip tray positioned
below said faucet means. |
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55. A water cooler, comprising:

a cooler _cabinet;

a reservoir for receiving and storing a supply of water, said
reservoir being removébly mounted within said cabinet;

chiller means mounted in heat exchange relation with water
within said reservoir; and

control means for regulating said chiller means to produce an
ice bank of regulated size within said reservoir, said control means
iﬁcluding a light source and a light detector mounted generally at
opposite sides of said reservoir at locations outside said reservoir, said
light source providing a light beam passing through said reservoir for
detection by said light detector, said light beam being interrupted by the
ice bank upon ice bank growth to a predetermined size on said chiller
means, and a controller responsive to said control means for operating
said chiller means to maintain the ice bank within a predetermined size
range. |

56. The water cooler of claim 55 wherein said light source is an
infrared light source.
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