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HEATING&ﬁgé%g%ﬁbS This invention relates to liquid heating apparatus 5

and nore particularly to liquid heating apparatus of the kind:iwrwhich=.
Ilund within a heating vessel is automaticglly drained fromthe vessel
when the tenperature of the liquid reaches a predetermned |evel. There
exists in the prior art liquid heating 10 apparatus in the formof coffee
maki ng machi nes in which water js heated to a
predet erm ned tenperature and t Fe¥ ¥ from the vessel

onto ground coffee within a fllterlng apparatus to produce a coffee

beverage. Such machi 1
vessel.. This drain ﬁ?’\?e ?XSIVQ&FEOQ g&gh’%&agﬁ? H'F'g\t}graggagiﬁnt alﬁééﬁépng
dlsposed\Mﬁrnrﬁmﬁém%%elPh§t$§§%QF1YA§°tRéqﬂéﬁeheﬂﬁﬂﬁsnapﬁ§qiﬁﬁﬁ Rf e

is gradually hegfgd iﬁewﬂiaﬁt ﬁh&;uidswwmsaah&atshadveglsmheﬁa ed by virtue
20 of being imrersed |n

st t t f
the bimetallic %?F?BaF%cé'ﬁ@:H f‘ﬁét""ﬁ‘i }§°F'n dg!égﬁlﬁ 0 g‘ﬁ“t ﬂ:@ (r)Z: nI \?gl \?e
when the requiredmpetstutrenper héf&l@hﬁﬂlt&hﬁhes aopreﬂbtﬁﬁmdegnbéhevel.

centigrade) is reachgd, a Y fee makin
machi ne i s nmade of sfgfﬁfe§§l§F§e; %g'?&ﬁggig%%b& %% rnél l ectric °
el enent brh@ed apparatussén the Gsmnemf mfﬁmma&dngommm vyinkehugh

a thermally se e u alaeeqd ;i tsact with the
wal | 30 of tEgéﬁggtV%Eh¢gséePWE$ﬁ?§psmntch |§p8§%ﬁﬁﬁa?§2§Ztr1t

i ntention that PFegﬁEGFBlPﬁ@eFPH‘PFWrGJN@n then, sutopaty qwﬁlme%en' |
the Wwater tenpegab’ €hgi Vabgelhaﬂwfqmwmfdﬁ wi thein daegfm:bhh@w t he

foerature 3 Whbehats Booboklols UM AL eralle, Hioh RAIRLS

t enper at ur 250f havewat dratin wviadvieevigl the \Wassh afhdhe d)eamg/evm. WO

90/11037_ This drain valve is actuated by a'%;gé§¥£Vé¥ﬂ§9 2
bimetallic strip disposed within the heating vessel. As

. the water within the heating vessel is gradually heated -
the bimetallic str1p is also gradually heated by v1rtue
20 of being immersed in the water. The construction and

disposition of the bimetallic strip is such that it is
intended to open the drain valve when the required water
temperature (typically a nominal 95 degrees centlgrade)
is reached.

v 25 The heating vessel of such a coffee making machine
\ is made of stainless steel and is heated by an external
electric element brazed to its base. The current is
supplied to the element through a thermally sensitive
cut-out switch disposed in close contact with the wall
30 of the heating vessel. This switch is calibrated with
the intention that it should interrupt the current
supplied to the element when the water temperature
within the heating vessel is a few degrees below the
. temperature at which the drain valve should open. The
35 residual heating effect of the element should then be
"sufficient to raise the temperature of the water to the
level at which the drain valve opens.



~If the machine .is switched on without any water in the heating vessel then

t he W@aOM103Veats t he heating vessel alone until it r eadifel/ G "F‘é‘ﬂ’beratdre
at which the thermally sensitive cut-out switch operates to 5° interr pt -
the current to the el enent. The nmachine i.s protected agai nst mal functi on of
the switch-by thermal fuses dlsposed|r1%NOX|n1ty to the elenment. The
fuses are disposed such that el enent severely overheats, as could

happen if the svm%@ﬂFhﬁﬂW?ﬁR}?%n%% sﬂﬁtc?ﬁ§n°?h@lFHSPFaP“Yu§é§eﬁo&Pd mel t
and i nterrupghd hﬁem:igarvewel heheh ctnet eldhent Ruatk gheuRkatigl technical

bl th th h { he t d b a
Slch probl enfasseh ATHHE &G My HPEEER ”Srﬁsrteﬁpféggurhécaﬁsﬁﬁg e strip * |
with sufficithe thnxuamyysaemhﬁtlveecdtaputvaWitchpeperatesheocorrect :
tenper aigir e. A&Pﬂxﬁ@%ﬁﬁ%ﬁ?ﬁeﬁg@o agné éféﬁﬁﬁt”a’fhagm%fﬁhge iigt 1S

particularly |nportan rarn val ve _shoul d gp the correct
t enper at ur e BEOkActeR agabrshimaliunceienoof thet switchi Ry hesmede ground
~coffee has af@éé@ldaispééeatiﬁnpfbﬁﬁﬂﬁyetafthbeegehéae.bemba@as%oduced

Anot h bl th th f f th t t hat
oper at i on or= i AifEeaed Fen oaE nLE CePR AL ABERE, 8oV BN, naced so that
“the current @rerheats) i ®s couldchappennifi thenswitcht mdllfahatdonled,dr ai n
it Opeét?é dne [hErhs “?ﬁgéga{:ﬁuia A4t dafl e&bﬁ:@%&-ﬁﬁt gl coul d be

produced by conti nued-operation o l'enent "arteéer t eating vessel has
‘been enpti eccurrent cko thejelementinportant that the 30 switch does not

interrupt the curfigdiet@xibe 8'ﬁﬂﬁﬁérbéfoféchHQcWQtQ&OEQ%mE?%Q@thﬁe
sufficient te glure since if did_so the residual -heating effect of
the el ement TAGHY RFaLLNG APPRFahES, BEcENEctYRE BAECHSERA, AR eopen f ul I

or perhaps 0 sxmm problém ighthaBSiteqsi adfedcule tihealdpratienat i on of
e oS b iBErgLA8 YEHIE 438y UbbERciBRY SERNARY SkoRRas 1100,
PCT/GBQO/OO4ﬂ@B drazn valve opens at the correct temperature. In an
. application such as a coffee making machine it is
particularly important that the drain valve shouldIOpen
at the correct temperature since the temperature of the
20 water mixing with the ground coffee has a crucial effect
on the taste of the coffee beverage produced.

Another problem with the coffee_making machines of
the prior art is that operation of the drain valve and
the switch must be co-ordinated so that the current _

25 supplied to_thé element is interrdpted before the drain '\‘;
valve is operated. This is necessary to avoid
overheating that could be produced by continued
6peration of the element after the_heating.véssel has
been emptied of water. It is also important that the

30 switch does not interrupt the current to the element
before the water has reached a sufficient temperature
since if it did so the residual heating effect of the
element might not be sufficient to cause the drain valve
to open fully or perhaps even open at all. This

35 requirement for the co-ordxnation of the operatxon of
the drain valve and switch requires very close
manufacturing tolerances for the valve and switch, which
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conS|sten operatlng characteristics very difficult to achieve. A further
problemis that as it is not possible to heat water beyond boiling point,

if a™g vafve i-s manufactured or its calilration drifts up to or beyond
the boiling point then the valve will never function. |f the tenperature of
the cut of f Sﬂhéféasésnaasi:actahadmakesf thdl 'plifoﬁddﬁldi‘f idfl Sudh to or

beyond the boil L1, :boi | th t
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particul ar m%ﬁénéhéhéeﬁaﬂ% 90%35 thendend Malvd®iad ifey&al i bration
of a particular strip drifts, | eads to hi h return 20 é__.'ratesn:{romthe

field and poor FRREERBr aESeﬁPSnE@mgPr@§P§ﬁ
i nvention pr Odeﬁﬁfac’tuﬁ‘EddohedEI &alamltaus dmrnrs :_upﬂgca dxeaséma/essel

and a drain v ~o roll ed b at or__for, dr.aini.ng .t h ui fron125
The vessol | 1 nENE PRALORaLBPATE ERERCIHY Seamatih, Sl itk A, 4F b o

liquid mﬁlmln wateroaaanng ahagbwnthharmesuitiﬁgﬂhxsﬁ@ngn&ﬂd pmppungof
liquid is partjigib¥ L80kRECWo ol ume of liquid within said

vessel, the communi cation betweén the |so atlng chanber 30 and the main
volune of the heati BiusedBelthgePrioryart: machines ddhe (YRNPGEARWESRI®Hin t he

kn, vol unehofthaewae.&i-eltol be' aasilﬂe?]&stwq% \aitﬁbdﬂq; |$ér?1h#éh Wy hime t he .
rsorai g shanbey Couseviio e (i femectite ol e el of
upon t he hﬁtuavmthopachtstrupsoﬁanvamabhmﬂlead'mnavqu&timnsointthe
actuator is depgndgph+iR@"o? the water dispensed from machine to

machine, and even for a particular machine the
temperéturé may change with time as the calibration of a
particular strip drifts. This leads to high return

20 rates from the field and poor customer acceptance of
existing machines.

_ The present invention provides a liquid heating
apparatus comprising a heating vessel, and a drain valve
cOntroiled by an actuator for drainihg the liquid from

Ly 25 the.vessel, the actuator'béing disposed to sense the
i temperature of the liquid within an isolating chamber
wherein a relatively small volume of liquid is partially
isolated from the main volume of liquid within said
vessel, the communication between the isolating chamber
30 and the main volume of the heating vessel being such
| that, in use, the liquid within the main volume of the
'~ vessel is rapidly mixed with the liquid within the
isolating chamber consequent upon the temperature of the
main volume of the liquid within the vessel reaching a
35 predetermined desired level where upon the actuator
operates to open said valve.
The operation of the actuator is dependent upon a
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" brealNOIV W3 e solation of the I quid within the isol aft ﬁa% er. .

During heating, the tenperature of the isolated |iquid:lags behi nd that#)f
the main volune. However, as the liquid within the main volume 5 of t
heating vessel is warned it begins to ciffculate within the vessel. This

circulation is e _res ect.i o yrrent nd ,.ocal . boj l.in adjacent

the heating E?B%‘ran?re ﬁﬂ"?’ﬂc? agég F‘ﬁ°§6§‘é‘8ﬂaﬁ§$ é:g’teer}tlcﬂ%"q "r‘?’dﬂ

t enper at ure theessahatioatchamberhcaburﬁng memmingﬂﬂuhaitempaxdtumg

agi tation or I op® f 4iquidto

mx with or iﬁgcgatsﬁaéﬁﬁ iH E'h%lst E’% | so atl n %ﬁ%ﬁus causi ng

t he tenperaiﬁ?b“%?-th§°WPHBFd ﬂﬁtﬁhﬁ giauiss ﬂ(Y? @ase

[ﬁpl |d| y. 535 \Mowf thte Aﬁehﬁ?ﬁ@ v&sB&W ds Qfa&(i\tewcitf ?saqtirrs &.fbh 'é&f&i&?ﬁét ure of
e liqui pse,tepperature.is ctuatqr, e 0 i ng

t enper at ur e BFéPﬁB gg?uﬁ?ﬁFer ﬁi?éé%lgiﬂf i ?ﬁ9¥£t det er i ne

: ;[Aﬂe teLrpe_r at goavettion duspens.sd ahidg diodsa 1t oo jAcinen tadtj acmret Vel®  detects
en the | so o \Y 1:QUI ( : :

t enperature é?&%ﬁghggﬁﬂgpi Hfd q’h1 a}%é r:rlg‘l ns%veté iaéxsdode%een h%%el m xes

Wt h the | i qthe dighid thupeggmglﬁmlﬂs atemammithmbn the nature

of the ¢ PaedreORnBCHIRR iy Y d&a\e?ddm%@% dric ating

chanber as as upan . their relati've "di spgsitions | nrensi ons and

shapes. The P&FS“‘SF ﬁBngLFFQeBF toe cause Fhe heateddimiid taRi% so been

f ound Ej o affeﬁt?t bﬁ tespeaceuthedll iguich vﬁemng K asglfeing Scﬁbﬁei'ﬂe 33
watts densit t t a encg in the
Tauid. The SpBAaFaRRgE3; Y RehiRiantind' of 3¢ Riqlfid AR 0
heat er, whi chsodatdngoctiambes o tinareasel asipistl v spen5| ng tenperature,

may be {gund by 3Rs rRERPE' |1ge%w a I]ﬁr tafla 'f(}ﬂ e 3ppreciated that in
manuf acture these characteristics con5| stently and _

e repro
therefore { hESBPEFRENKM AEqthesligHid vhose temperature is senséd by

the actuator, the ‘operating temperature of the actuator
is not critical and does not direct1y determine the
temperature of the dispensed liquid; the actuator mérely

20 detects when the isolation of the small volume of ligquid
breaks down. | '

The temperature at which the liquid within the main

. volume of the vessel mixes with the liquid within the

isolating chamber is dependent upon the nature of the

25 communication between the main volume and the isolating \.}
chamber, as well as upon their relative dispositions,
dimensions and shapes.  The rate of heating of the
liquid within the vessel has also been found to affect
the temperature at which mixing takes place as does the

30 watts density of the heating element by affecting the
turbulence’ in the liquid.

The actual physical characteristics of the heating'
vessel and heater, which correspond to a particular
desired dispensing.tempefature, may be found by

35 experiment. Thereafter it will be appréciated that in
manufacture these characteristics will be reproduced
consistently and therefore the predetermined desired
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tenperature at which the liquid in the heating vessel mixes with the liquid

in the isolating chamber will also be consistently:.achieved. According to
t he ﬁﬁventlon the operating 5 tenperature of the actuator may be, and
preferably is, substantially below the predeterm ned desired tenperature of

e TS o e L it g et
chanber are go BeXEFe W éé& QQﬁa%¥5H Eiﬂ% Fa ?B?ﬁeﬂgié d1so

| at er al recessbencbhsxsttnt&yIaaﬁié*cdheating vessel or be defined by

internal baffles w preferred
feature of the 15 E#%%@%pﬁgﬁgﬁﬁe IS;ﬁ*@%ﬁ%i%ﬁaﬁﬁéﬂh@grﬁglggs an open
t opped sumd i n temperatang ahdheactatessmay lwcrand nﬂ!ﬁﬂgéhﬁﬁt J-Ss
particularly C%\b%%'a‘ﬁ%i 1@%éf@w%ﬁé%¥é&¥€eﬁﬂﬂné&@é§ﬁe&ay then be

posi tioned toget-her t he i sol ati ng, chanber enab h@g hemto,be directly

20  coupl ed |ﬁﬂ?ﬂﬁﬁﬂﬂ4¥Qnﬂﬁr?ﬂ%é@ahﬁﬁﬁe}“mﬁn?ﬁ 13uidah which ERis; s

optimum posi ti Qiqiiid ifisewesitipothé 1igube wethinothNesseblabingby ensuring
the vessel is c l.etely drained when the drain val ve opens. Although in
one preferred éﬁgﬁﬁﬁgﬁEnt the actuator 25 I's disposed within the
isoIatingJﬂhanberi1Vaztnﬁunc¢mf1gudatpoasdoﬁxisohatiygochahbereaxel SO as

to sense the t t hj i
al t?\ou;h t he aﬁgl%%geec% 1gﬁ:reiég{:ﬁ'gcou bﬁa{nﬂér'é&ai‘g: %gvg |r gAr ?ctn
coupling is podétsral ﬁﬁ)incﬁhﬁlﬁhéebﬂﬂﬁﬁ ﬁﬁcﬁhﬁlﬁaPtéFGeﬂeéﬁﬁﬂc&r|f

the drain val V%é‘@fefﬁ:é@ wpeiﬁéeﬁnahesuﬂahlVitﬁ\sﬁoeﬂewekeeanot her

pref@rred feat of t he |nve fion_ the_actuator controls the supply
of heat to the oy RSSF %Bgtﬁﬁta Pﬁeﬁgﬁre?hg EﬁtBF §§ causes an

interruptndh|llnvantiqnﬂghef1sehattngtbhahberlngmprsses ahe opene topped
';’ﬁ'eve I's openedyu i f, T Wes@' 8¥ €h8 hBEt2HY20LEEE1L Nakukhe apont Mol . of
. arrangement is particularly convenient since the drain
valve and actuator may then be positioned together in
the isolating chamber enabling them to be directly
20 coupled in a simple and'robust manner, with the drain
valve in its optimum position at the lowest point in the
heating vessel thereby ensuring the vessel is completely .
drained when the drain valve opens. '
Although in one preferred arrangement the actuator
Co 25 is disposed within the isolating chamber in another it
\od | is disposed externally of the vessel so as to sense the
temperature of the liquid within the isolating chamber.
Again although the actuator may be directly'coupled to
the drain valve, indirect coupling is possible, such
30 coupling being mechanical or electrical if the drain
valve has to be operated electrically.

According to another preferred feature of the
invention, the actuator also controls the supply of heat
to the heating vessel so that, in use, the actuator

35 causes an interruption in the supp1y of heat to the
heating vessel when the drain valve is opened. This
feature provides the advantage that the control of the
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suppl !%e operation of the drain valve are reliably and accurately

synchroni sed. This arrangenent overcones the technical problens conceri:ng *
the co-ordination of drain valve operati and heat supply 5 i nterruption
. discussed earlier. The drai-n val ve may take various forns such as a spool

or rotary Va'h‘é%t l@ﬁ?p‘lf“a‘%{&"tﬁﬂ e Ldle i dh V6t v ilezdi-ﬁ Bhefi%”hg& a poppet

val ve. Such a l'e to construct an un |ke econe .
j amred or stmuf@ly angd ]awa’#m wEnehrenised, pThis erragse@pw within

L hte vesfsel E)/?ﬁety?méétwea{@ﬁdcﬁﬁﬁwn%ﬂ@aréﬁgaégﬁeeﬁmnj;;néed t
ut-prefera e .actua ogﬁgqgﬁﬂises f,SNap. ac iqetallic actuator.

Such actuato R valyeane ﬁﬁrﬂ P8nét AtaSPBPt¥on whi ch

yndergoe: g @ﬁfsﬁjupntonuﬂhseqssbdnn?rtitrmhfn a predetern1ned teonrature

i s exceeded an e sShmpl e

drai n val ve dlre\(,:\lq;r&p 3ﬁ2ﬁ%%¥€ﬁc{? tg%?Q?%r?égg Egrggnégkﬁtﬁe balve S

- 20 coupledSRPQ%1QﬂK#°¥§#N eralyep bukhareserahiyhthredrainpyedvenidsr r upt s

the supply ofjfiqafe tfbﬁh%f‘e@tﬁéﬂp&@&?@ive.Thsﬁchaasqﬁhbe”&‘ée%ﬂblﬁf the
val ve nenber may be used to<§ trol_the heatin Thi s arrangenent s

- particul arl y €9 GARSEEREY AR W}ﬁkﬁﬁyaﬁ?uagﬁf’mﬁf jammed; pF llic

snap- actiong tispautk Wﬂe:tbﬁbwe tdhtheesorhatbpnt pi depbbgilte kdahdes by an
external ele rlgyelgﬁgnt in thermal contact with the base thereof, with- -
the current tHM% & enent being controlled by an electrical switch
e.g. an over- dem-eéraﬁn:usttmgmthnnrgapansivet actuators may behused, as |

in a preferrqg, L}ﬁﬁ@téﬂswn?{énse{:uaéoi»heoaﬁﬁﬂeegeab%a?sa% ligsed to

operate the swt e under st ood he swtchh nee s to be

protected frdMNetAR G raGERAteT or | SRAR( RAEUREEKS: AT ey Meld ~knoya and
Accordi g y aaib be fdexidhed mithaseponyion. whwhda@hdh&t;Wat he drain

val ve outl et I#i#ﬁﬁ# %$dtpé§ggh?g0éﬁgn£hgh&glgepp%g% ned For

exanpl e the
temperature is exceeded and which can exert a sufficient

force to operate a simple drain valve directly.
In one particular preferred embodiment the valve is
20 coupled to an over-center trip mechanism which when
tripped interrupts the supply of heat to the heating
vessel. Thus, a smalilmovément-of the valve member may
be used to control the heéting supply. This arrangenent
is particularly simple and reliable with an actuator: of _
25 the bimetallic snap-acting type discussed above. \‘; '
The vessel may'typically be heated by an external :
electric element in thermal contact with the base '
thereof, with the current through the element being
controlled by an electrical switch e.g. an over-center
30 trip mechanism activated control switch. If, as in a
preferred embodiment, movement of the valve member is
utilised to Operéte the switch, it will be understood
that the switch needs to be protected from liquid or
vapour originating:from the drain valve. Accordingly a
35 flexible membrane may be provided between the drain
valve outlet and the switch thfough which the valve
member acts. For example the valve member of a poppet
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may abutWehe0/310% of the flexible rrenbrane and an oper at i ng%@ow
over-center swi'tch nechani sm nmay abut the other side of the nenbrane.

the vel ve menber noves it bears agai nst the flexible nenbrane 5 which |n
turn bears against the operating armto cauge the switch to be tripped
thereby to interrupt the heat. supply. Such an arrangenment nay be used to
ef fectively isovailwvet W@Ysmhmh onepAigle) aff el Hrexiple memhaneadnd annber

coul d also be i BP@%%' nY bl bF WIGvETceliter sw:.téﬁ heSRat S é’ﬂbﬁQg the

heat may be supplied by an_el ectric el enment his el enent may |sposed

wi thin the heat ARYty & othesside of she d‘tﬁ"}b‘ﬁﬂeheaﬁ nehe| ¥akve s

brazed to the ba&ﬁb@fr &da:ﬁvehaeatu uaﬁs%ijaim '&u@rwéximtmeﬁbﬁaﬁé
conducti ve ter ref err arra nt t he éct uat or for

the - drain>val % 1%&%W%lbgar‘§ ingt ¢ \° e%ﬂ' Ot figus
operation of a thiet ewiftah ttve bel datippead ﬁlmlyytmtmm!mgthéeheat of

the vessel. It i her, eferr SPA S 0
protector in thé g&’lir# ofsﬁ'l an ag%a%@%éeﬁ f@b\ﬁ?&c dﬁé)nesvl ?éﬁfn é
bei ng any | i qui dsiodatee %ﬂltcahcm;n 13Ny Jei:mmi X YRReMXar y’rbﬁavaine
Frer of o e post | FOME AATAkS be MURNATdPn Do MefBRanel! 2 vessel
00 e contgct wi e vesse
form ng pakB of ¢he. A EHACHSSaL ARAVE nrhe Neatay be Suppiied Y A1)
of the vessel i elievtytdad dllaremﬁ cortiaid elément smayi be dispbselcweithdn
el errent This o C r h ' t al
havj ng good the%‘r‘a tHCe\Oéﬁ:& '@ H\/Lﬁkyé e%é‘{eé %ygfég%bj'?aeggeﬁggtgnﬁg S
braZéd to the vedementalis hxaged mom b@seleasthenhpatinqdyassnﬂ mnde

actuator. If a weealat S dBEWIAL Y dﬁﬁ%&i@&’ haeeprhjconductivity

material then a |ayer or section of hermal conductivity material may
be fixed ePernally tIP t%é’rﬁer%s%'f'r?'bgﬂ‘%‘wdﬁh?hécﬁgé'59§af9rt FEFmaI
conduction pathdrain Nfivealse contrels; éithér angectdyserve

indirectly, the operation of a switch for the electrical
supply to the heating element of the vessel. It is
further preferred that the actuator also serve as a
20 protector in the event of the apﬁaratus being switched
on without there being any 'liquid in the vessel, and to
this end it is necessary that the actuator should
quickly respond to the heating of the element. It is
therefore positioned in good thermal contact with a wall
= 25 of the vessel forming part of the isolating chamber, and
at least that part of the wall of the vessel is in good
thermal contact with a section of the heating element.
This objectivé is then served if the vessel is made of a
metal having good thermal conductivity, e.g. aluminium,
30 and the element is brazed to the vessel wall, e.g. the
' base, at least in part adjacent the actuator. 1If a
vessel is manufactured from a low thermal éonductivity
material then a layer or section of good thermal
- conductivity material may be fixed externally to the
35 véssel'to providé the necessary thermal conduction path.
In this way the actuator can be made to serve
three functions, namely to detect when the liquid has



three functions, nanely to detect when the |iquid has WO "/11037
PCTAWIB90/1103%19 8 reached the desired tenperature, to opBER{GBINEOMP,i n
val've and to act as a switch-on-dry protector. Wth such an arrangenent .t he
heati ng apparatus may be further protected from overheating by the !
provision 5 of additional back-up safetg devices e.g. one or nore thernal
fuses adjacent the heating el enment, which are operative to interrupt the.
heati ng curreathed' the desiretl tempexiaturesr tentoperate the draindry or

boi | - dry sj i 40 amt hed Nt to an assenbly

for use w tk g‘géegggt‘rl'lgcgffyaﬁegt %gjﬁég‘u}dﬁﬁ i’%&%%t us conprising a

heating vessel hHithgsucbuap arreamgepent the dsating@ppasatus mayid is

drai ned fr S@| S @as i i [ ' ' er 15
OBk S #hiftH8ESphotaateas ¢ hont YvErhddt ity By eﬁiﬁy %g&ﬁ%ﬁeﬁﬂ' fb

wherein_a relatively smal] volune of liquid . jis parti romthe
mai n voP une°8f aﬁ@é{ﬁxﬂ"‘gﬁt kerkrnp pafelly devd € -c AN PHSAMERN t he

i S ol ati'ng chnmlagdsegeagghpemhm Qi‘eatﬁilﬁxdﬁfeire%mw,e&&ﬁiclb&ifﬂl such
that, in use,_t I qQuMi : [ of the 20 . vessel is
rapidly m Xgaewgﬁﬁjveh 9 F%%Hp%h%#&[ﬂﬁe%ﬁ\%&%%&?ﬁarﬁrt%%nsequent upon
t he tenper acliewent seversly vverheats tire & isyitchraridry lexr viestkt reachi ng
a predeterny ds_dlsﬁ'h{:ggn\(al ue; said assenbly being nountable to said sunp
externally of“saird vessel and 25 conprising a drain val ve, an actuator

for sal® val ve aRBealB¥entArRg aksch AXtaRds tq anAssanbly t#er et rica
supply to sgidnagpaededtricald yotidatied 1diid Hdatirii dbpataeusnd being

di sposed, in use. i.h_con a%xamtf1the base of ~said sunp tq sense the ()
t enper at ur eSPPFAGARE 3oheaking yesged g a,S4p ré?%%\?\%ﬁ said .\
rapi d m xi nghezkof phroughowhich ddiquid|ise dralindd ofxpgm tdwid nt er nedi ary of
said val ve ' Wi lgn C han s 1Y | e nge the
ter’rperature§%?gte?ié H’ig’& %ugi?’s%?#se ;%dr%lﬁhae*gip&gﬁagﬁgévﬁéﬁgﬁ havi ng 35
to.chah8e tWeegednetr Fedativelye small volune,of sbiquidigis partially

isolated from the main volume of liquid within the
vessel, its communication between the isolating chamber
and the main volume of the heeting vessel being such
that, in-uee, the liquid within the main volume of the
20 vessel is rapidly mixed with the liquid withih_the
' isolating chamber consequent upon the temperature of the
main volume of the liguid within the vessel reaching a
predetermined desired value; said assembly being
mountable to said sump externally of said vessel and
25 comprising a drain valve, an actuator for said valve and \\j
a switching mechanism for interrupting the electrical
supply to said apparatus, said actuator eontrollihg said
valve and being disposed, in use,'in contact with the
. base of said sump to sense the temperature of liquid ‘
30 within said sump so as to operate when said rapid mixing
takes place to open said valve and through the
intermediary of said valve said sﬁitching mechanism.
It may be desirable to change the temperature of
the liquid dispensed from the apparatus'without having
35 to change the geometry of the vessel or of the isolating
chamber, or to vary the rate of heating. In order to do
this, the main volume of the vessel may preferably be .



c‘hanber- ary the rate of 'h.'e_afi ng. In:oirdér to do thpgr, /55449
vol une %P%@%%ssel may preferably ‘be WO 90/.11037 er/éB

RCT/ GB90/ 00449° 9 divi ded into separate chanmbers arranged such that, in use,
liquhd is heated at different rates in resBective separ ate chanbers, .
outl ets of the separate chanbers allowi ng Fiquid therein to be di scharged

one of the sepdtataediiife SeBRFACR, Bhahiirl adbefed ot dat, WG |1

the tenperaturesei ihgquifsimahgaged gt diffements rakes dn mesnegihvr ures
of the liquid %ibfﬂtéhéhﬁﬂﬁé&gt,eoﬁlﬁigﬁ%r of the separate chamispait e

chanbers may be_forped [n ny. di fferent yS,. €.d. by usin affl es, and
By nunber abbOvhngr LB therela fo 15 isAae FRAsRer, Moo
nmay ag?/anlgageOﬂﬁéyVSﬁvégﬁ.ged?gnea ]pybﬁkwmwml Yemrp et iy fa&flexi@d@rmh ng
upwar dly from near ase of . t ves Q as jo fqr.man inner
chamber” and defPPfi ﬂg gﬂeoﬁFgFrEﬁgnﬁ&a méﬁ%élﬁ‘é%%ﬁ%e of the
contai ner and fiselating chahber,osc thatethel teRpearature e®ctheepar at e
chanbers, the e 14€ 1¢ SR SRdiladd | gﬁpgg n these
20 chanbers éﬁggégghgasﬂ'géﬁm %r e%L?lore tdgggﬂa%rh\a@nfgrﬁlﬁéa owd?feati ng
appar atus to b&hgr ddauid wiithindithee separat® FhamkerSerent fixed
tenperatuges nerel yrhgsehasepaiatieh ehdititrsd may b AiornmdE Dhatdeys. thereby

allowing greateg flexibility in the manuf.actyr f the 2 appar at us.
However, in maﬁ&ngFEB WA Bas &0 i ?Ydéﬁ%#’@%@re%a&?ieia’fi%appar at us

t o be adj ust abhamberg| buto ptefearadd y itheme @re/ iwem separgee athamserser a
range of val ueg.qT t b i ' V) for
var‘?ﬁ‘ ng the si %é‘g gﬁggghggifsa&“ﬁ%#ﬁ%ﬁ)}ﬁ qoﬁ%%’gﬁgﬁfgnglacﬁa er, or
the connecti onteppedbeontained extanding MeNardly dfxom meaertheybaseever,
when the gB8in yel YR Qkssla V& Us ith Formt 4h | fHirfe P Er CARGLErs as

above, then an openi.ng havin
. ‘def

ining an outer chamber between the outer surface of
the container and the inner surface' of the vessel.
By using these separate chambers, the temperature
of the dispensed 1iquid will also depend on these |
20 chambers shape and size. Therefore these arrangements
allow heating apparatus to be prqducéd which dispense
liquid at different fixed temperatures merely by
changing the shape of the separate chambers, thereby
allowing greater flexibility in the manufacture of the
', 25 apparatus. _ ,

However, in many circumstances it is desirable for
each heating apparatus to be adjustable itself to
dispense liquid of various temperatures over a range of
.values. To do this, it would be possible to provide

30 means for varying the sizes and shapes of the vessel or,
of the isolating chamber, or the connection .
therebetween, or even the heating rate. Preferably
however, when the main volume of the vessel is divided
into separate chambers as above, then an opening having

35 an adjustable closure is'provided between the chambers

~ to allow a variable degree of liquid communication
therebetween. By doing this, more tapidly heated liquid



able closure is provided between the chanmbgeg
varlggsgaﬁégiée of liquid comrunication therebetween. By d%ﬁ

rapidly heated liquid WO 90/ 11037

B90700429' 2 )

ng’thls mor e

PCT/ GB90/ 0044 9 10 m xes with |l ess raplaly heated liquid to a greater &f'

| esser degree, thus |ncrea5|ng the fina

tenperature of the less rapidly

heated |iqu
m xi ng for

slidingly erigaas;@mdegxm. oehws nincreasingj the afinadxtemperaturkacf when

st iyt SR i BAEted o MR BT, sbEBREIRHCG (o

{he cover MRe Jelaliapidty REaeRs" (Guidlcard! 80! prBatbiel bhe opening i

opened is var] ed Thus

maker, a cahigha® P RYer Fr'h?a%etﬂ‘a??ﬂ

ng garatus IS uUséd irn_a cof fee
reo

fFSVlﬂ xgng £o¥eth®enber,

- whi ch emablaagﬁuhsgaw11Quﬁary the tenperature at which mater S dlspensed;

d [ f ' d .15
Preforably the cdbararer RemBer ey cba: BebLaad 14 P Tnsh@iirenblom i e
© cross-secti anith drhea olhenm;got:o ahecadjustable extent{osonthtti,nwhenst ant

e Xéf]&?exofmé )Es! f&i‘%ﬂﬁéoﬁge@gescgég?g& QHE' Q?ct hEC Ry ge.

exanpl e onIy,

Preferably

the ratio o
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with referendiich the enebmanisngpenam hgsvanieds ch"l‘ PFg 1£ thea partially

sectionggl p

i nvention 2
of a second

“of the i nvenﬁerﬂuserﬁm;iéhl enablessthecuseprntb vary thictemperature 30
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of Fig. 3;
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Cross-sec
coffee brewed to the individual taste.

_Preferably the separate chambers are of
substantially constant relative cross-sectional area
throughout their heights so as to maintain constant the

ong

ratio of mixing-of_the liquid from each chamber, during -

discharge.

Embodiments of the invention will now be described
by way of example only, with reference to the
accompanying drawings in which:

- Fig. 1 is a partially sectioned perspective
underneath view of a first embodiment of the invention;

Fig. 2 is a section through a sump formed in the
base of a second embodiment:; Co

Fig. 3 is an underneath plan of a third embodiment
of the invention;

Fig. 4 is a cross-sectional view taken along the

.line IV-IV of Fig. 3:

Fig. 5 shows a view taken in the direction of arrow

'V of Fig. 3:.

35

Fig. 6 is a cross-sectional view taken along line
VI-VI of Fig.3; and | |

Fig. 7 is a graph of temperature agalnst time of
the water. in the sump of either of the first, second or
third embodiments, and in the main volume of the vessel,

)



VI - VI F and 35 Fig. 7 |s a graph of terrperaptaﬁcya' Jodlke t i e
of the%%ﬂlﬁrt he sunp of either of the first, second or t ] '
enbodi nents, and in the main volune of the vessel, W0/ 11037

PCT/‘GB90/ 00449 11 as the water is heated from roomterrperature -The liquid
heati hg apparatus 1 shown |n Fig. 1 includkl an al umi ni um heating vessel 2

havi ng an isol ati cha dn.th or 3 in the base 4 5

theregf The 9§sggF FO\?oﬁ h&d %Fpeémqlf‘ Ii'TQjm URGEAtUKRr 3 being at the

bott om of the vesset‘henluqaldThea\témgelap’pamtma behowt imeFigp but will

general |y be_ Piaus dads"ahaduhiiftivh Hedting Vsl 2 HaVidleddn the sum 3
e Ve nme

whi ch conpri ses a cone-shap co-operattng with a val ve
seat 7 forned igolatipgsechambere inyfhe foxmof 13 gHRP | H imthesbasenty be

?L ai nelolI t hsouggndiaot. vs*rnte Ere\gb@l tilge cf!ﬁm 1&%@@@}#@ t 1t the
er na responsi ve act.uat or a in e actua
conpr i seg a sltoﬁgg‘ge Pﬂ'@?a?lt % %(9 étﬁ?ﬁ ‘(?%F?’o 59 re’&éﬁsed
the&ef rom by avgsseaalzl yay- bleappémut (mte tdpe bhisavﬂl.?egélgemllphlbeal ly
eld in 05|t|on | st re n
spring clol p 11P ggﬁ 8’3’32‘?& gﬁ%’ia dé#fn Bﬁ%’\%ﬂé [’Edl%a?;g &?1% ‘QH g%%rate
automatically wump 3 mzcmmpaumam Hanershaped i valve diaher 6
conf | gur a4hons B bRerhRING Withe YAV Sedk Pf Peoindd iR e nibe ¥B! Ve

menber drain engages ,in an aperture int
bi met al I | c t on§he SHmPnd Ins usieys ldawia iy thewesselymay be drptnadures in .

the regl on of tagBugBMAadn Valviee saciHeEr G&h@dmweaiﬁhéﬂmde&osirlsuratlon
h‘that the Egg_g‘gléo léllsth%valvear]ig%rgeéf oen magt withits
sea 7 and the“V8 EPSDELVerATHY t 19 SWP R wi | |
be 5|gnlflcantmyebabmmaGWE'$Ocomﬁ§msa§1alsﬁressedﬁkmmetablln dbscnfi n body
of the veggel, nkggmgl 2C £ ‘éerﬁﬁsrélféaé&&rﬁ‘i’eféfﬁbﬁ'ﬁf ¥ §bneraay-action
and the val ve- S pu away fromit
v-shaped cut-out, the disc 9 being peripherally held in
position 1n the sump 3 against the base thereof by an
annular sprlng clip 11. Such actuators 8 are well known
and can, as here, operate automatically with a
20 snap-action between oppositely dished configurations
with change in temperature. '

A pip on the end of the valve member 6 of drain
valve 5 engages in an aperture in the end of the
bimetallic tongue 10 and is thus connected thereto. At

Ly 25 temperatures in the region ¢f room temperature the
St actuator adopts a dished configuration such that the
tongue 10 pulls the valve member 6 into engagement with
its seat 7 and the valve 5 is closed. At its operating
temperature which will be significantly below the
30 desired liquid temperature in the main body of the
vessel, the disc 9 reverses its dished condition with-a
snap-action and the valve member is pushed away from its
seat 7 to open'the valve 5 and hold it open. After the
liquid has been dischargéd. disc 9 will cool and
35 eventually reset automatically to close the valve 5. If
' cold liquid were to be introduced into the vessel
immediately after hot liquid had been discharged this



seat 7 to open the valve 5 and hold it open. After the liquid has been

di sc g‘gﬁ,m?-’; sc 9 will cool and 35 eventually reset aRCE/GB0/00449 t o
close the valve 5. If cold liquid were to be introduced into 'the wvessel

i mredi ately after hot |iquid had been discharged this WO 90/ 1037 ’J
PCT/ GB90/ 00449 12 woul d have t he effect al nrost instantly causing the
disc 9 to snap.back to its "cold" position and close the valve 5 with

i nsignifica dd?%é\fe'ﬂ?é“éff&&ﬁugh aﬂﬁogel !ﬁs@aﬁ%?.gr %aag GHY The’ A

fl exi bl e nmou] ded cover or cap 12 ha drain out I ntegral |y forned
therewi th [H45E & chO (SRR IHCK £9 SEPAECRAEE: BORIESPRg PR GIGHSISH® valve
5 into a cuprsivetheriticchnsightficahe. mab\seolfecmquia thriotighyte With the -

flexible cap | exi 12 forns a 10 - seal about the sunp 3
. and about a‘{/#ve? %L}f?éﬁ?)egtgﬁﬁggfed to the drain outlet 13,  and thus
" serves t® prot ectA aflexible ohoukdedwcoverngrneapades mavigg estdxaiqui d or
vapour. The i {@gi, 5 Wi LUR .
sheat hed el ea({trl cC e 3errgn gﬁk?cﬁu?g‘e@,gzeggatgegihg&btgsgvﬁo %:e vepssel 2
and whi ch i s3 St@IREde Water ewergingy thxoyghnhdrain valye s dntoa A
swi t ching mﬁﬁ%ﬁ ro€iest gﬁé&éﬂtaemer al Meavaiel &emat &d iigh iTRasrhl

rel ationship f vess of fixi screws 24
and 25 engad‘l’hﬁh ﬂ‘% ff%¥§b tﬁﬁpa tﬁ%ﬁnn?iﬁé’é‘éq 23R 424 fto

I nterrup tmeallp;ibqubftheesumpcst pnuoabbnthaamltzgrelemmmpm once the
drain val ve hi chlani th two 25
el ectrical t‘gr#ﬁen © ‘Hgg é%&ﬁ bﬁglﬁ Iira']’ %U,‘alz htlu% (F:yz’ﬁ 1y~ cg"n%mect ed to )
one of the temtecatsarzz eenbrodf aﬂﬁe*@&ﬁhﬂ@%ﬂ@%%&dﬂ&@#ﬁot showry
. The renaini ngi@pdtgfrwggbﬁrare connect ed by means of a cord (not shown) to

an electrical Supp| which wll- suaII %ITB.II’]S electricity. The
swi t chi ng mechani Nessal, s in’ use means of an

15 aluminium sheathed electric element 20 which is brazed
to the base 4 of the vessel 2 and which is supplied with
electricity through. terminals 21 and 22.. A switching
mechanism desxgnated generally as 23 is mounted in
spaced relationship to the base 4 of vessel 2 by means

20 of fixing screws 24 and 25 engaging in pillars integral
with the base, and is arranged to interrupt the'supply
of electricity to the heating element 20 once the drain
valve 5 is opened. - _

_ The sw;tching mechanism 23 is provided with two L

25 electrical terminals 26 and 27, one of which is ' ot
electrically connected to one of the terminals 21 or 22
of the heating element by a wire (not shown). The
remaining two terminals are connected by means of a cord
(not shown) to an electrical sucply, which will usually

30 'be mains electricity.

The switchxng mechanism 23 comprises a flxed
contact leaf 28 on which electrical terminal 26 is
provided, a co-operating moving contact leaf 29 on which
electrical terminal 27 is provided and an:over-ceﬁtre '

- 35 trip lever 30 which is'arranged'tc break electrical
contact between the contact leaves 28 and 29 by
displacing the moveable contact leaf to switch the



cont act (2?6”?&170” which electrical ‘termnal 26 is provi dedpCEGBE»ARARL i NQ
nmovi ng contac eaf 29 on which electrical termnal 27 is provided and an
over-centre 35° trip lever 30 which is arranged to break el ectri cal

cont a¢t between the contact |eaves 28 and 29 by displacing the noveabl e
contact leaf to switch the WO 90/ 11037 13

PCT/ GB90/ 00449 ,13 .heat i el ene 20 of f when the. drain val ye,5 i s opened.
Trip lever 30 ﬁ?ﬁﬁ%ﬂﬁeﬁﬁ%ﬁ?ﬂﬁ”é&x?ék hen 3€r$'gaY?%Y?egea§e°883E§ng on
an abut nent pr @rigedever IMsks ppivotaldy mdwntedtati onenenllaflisby2d and i s
constrained 5 [ | L 1 L L4 LRed.b s 32 and
33 | ocat ed towar g?lo_te\gaoef %% iﬁns%lrl %@?%étsﬁ?\gfééai. gnp?‘vg’?ggl y
engaged at one Raxtign (o (the | switching mechanism 23 candnisweconsiradneder

abut ment preoVi 4 it bSOl {nPEiNG pOEi€IbAS a8 ABANBY SHORS 3223
This spring 34 hol'ds the trip lever 30,1n en agenent w th thé ather
abut ment and s@Wes3 d9saked (Fowards, i1ty ?5&% @nd. A sptrefsen: ner

abutting stop I-sprivigm4ES3is pvetably lengaded avtonaedhdt wighsitiipn. . In
6°i hrorr upt ed HYRE A0 S G Pip BEReY Sha Fien A cFOFEBpEYabBrpahe” O
apparatus 1 is piasided teahcthefbasdhporhiionfofrthel switchbdngemechanism end
oo Se2"Bn AT LAY, FRELAY, SR, KR Lp IO ) L,
trip |ever 30 RNFAEENARE (Withckhe athey abutpent and: servegatAsbisdsop 33,
or to manually Mg Clevdr $6egdwards &Oﬁééiﬁioﬂoéiﬁﬁethabhltitﬂ.n!ge‘é%bﬁ@2
upwardly to lie against_stop 32.. Wien t I p,2 | eyer 30 |i.es agai nst
o reoabl PF k08 7 - ERodben pa phoErbin" 1BEpreptiRbeganiiieling "o,
elecprical cgrnbmtthslpﬁsiemegmgngagind shep Baiphbesapp?Q HfESragainZt
TheS: oo TG RS RLer g ehd, SaBAREERd, iR by
: arm a displaces contact leaf 29. The apparatus 1 is
thus switched off. :
- The end of trip lever 30 remote from end 31 engages
in a manually operable on/off knob (not shown) which
20 provides means for manually switching the heating
element 20 on by moving trip lever 30 downwardly (as
seen in Fig 1) to a position against stop 33, or to
manually switch the element 20 "off" by moving the trip
lever 30 upwardiy'to lie against stop 32. When the tri§
by 25 lever 30 lies against stop 33 movable leaf spring 29
contacts fixed leaf spring 28 providing an electrical
 connection therebetween, and when trip lever 30 lies
againsf stop 32 movable leaf spring 29 is disengaged
from fixed leaf spring 28 interrupting the supply of
30 electricity to heating element 20.. _
After operation, and as the apparatus cools down,
the actuator 8 will snap back into a position in which
the valve 5 is closed. C-spring 34, however, maintains
the switch in an off position until the apparatus is
35 manually switched on again.
A small projection 35 is provided on trip lever 30
adjacent flexible member 12 in the region of drain valve



After o eration, and as the apparatus cools down, the ac];¢ﬁh(§§g
backW Hﬁ osition in which the valve 5 is closed. Csprin hovvever

mai ntal ns the switch in an off position until the apparatus is 35 . .
manual |y switched on again. A -small projection 35 is provided on'trip I‘é‘ver
30 adjacent flexible nenber 12 in the r®4ion of drain valve WO 90/ 11037
PCT/ GB90/ 00449 14 nmenber 6. Wien, in use, the apparatus is swtched on by
manual | y opovembery 6a km!'(undtn St the WQ‘W% i%v@vi@ﬂht@nabx)om tion

agai nst st ORa3Rdalush dpedta td i)6ib CHBAEhown)TEES epévepnt act s
28 and 29, 5a rao esrgtlon 35‘?{ noved such that it abuts erm%If%rrenber 12

adj acent vaP®e 2 Pardiian RIANSY & SERR AUruch that) electr wat er ,
in the vessaon%ajd: rzai i betiveen i £ Cdntatesezs &R 28, Shown by curve

avove t ResBFgIscting H £ dved Hudh ely ofe dbifl ¥iSEEmE O 7 B0 O
rapidly as udemuea:rrrmadn&cmt tvalventakosing lmemben Gart of vessel 2, as -
- shown by curve " é&ﬂéﬁ%‘turé&‘to{ r\h?e ?f@ﬁ%thg */at‘%tép tgﬁ $HEP 3is

heat ed by conductlon rough the v rnafl Mxing with the
wat er in thyessel Parks graised \%s@ s heate) bynelementc20 afe water in

the main parstndain tﬂye HBSKEE | W5 wq‘f@.seﬂ. tslm&eﬁealantassveﬁéel al so
i ncreases until- tenperat?t*ez whi ch, is deter

20
di mensitdhs (‘ﬂatt% j\fb A PR 2 %V?g%ﬁeoﬁu’ﬂ@a? Bﬂet here is
sufficient asnpdEdaturerof thevaraterx nin ruumpl 3 @Qoes nbttbiseecasel to mx

W Eh the watelofdhy % WD e SBR LI 6! End Gt 8PS LHE Rl n' BRxpOl T 11

the sunp fol prior e tenpera t he\yt
wat er in th@fsmS&J- R taﬂe shewn | byceurge (5SA. iDnFQGHe?aI bﬁethsarrp )

effect” i.e.gdfipe didderpieéer Pok veare é&ﬂpeﬁ ai§rﬁéa€eé“ﬂy5cbﬂaﬁ%§6§ wi th the
depth Of the Y orapgriir]éjhea lvsgsg\cﬁa{ h2 hvlw Qg rm al mgxmgFaritgx%ggl water
in the main part of the vessel 2.
As the temperature of the water in the main part of
the vessel is increased, turbulence in the vessel also
increases until at a temperature B, which is determined
20 by the dimensions of the vessel and the sump and by the
rate of heating, there is sufficient agitation for the
- water in the main part of the vessel to mix with the
water in the sump. A rapid rise in the temperature of
the water in the sump follows.  Immediately prior to :
25 this the temperature of the water in the sump is at the \hJ
much lower value A. B ' ' '
In general the "sump effect" i.e. the difference
betwveen temperatures A and B increases with the depth of
the sump and also with higher power ihput. For example,
30 with a cylindrical sump having a diameter of 25 mm, a
depth of 20 mm and a power input of 900 watts a rapid
rise in the temperature of water in the sump was found
to commence at 56°, and with a higher power input of
1170 watts the rap;d rise occurred at a lower
35 temperature of 45°. A very shallow or wide sump may
show no sump effect at all, for example a sump having a
depth of only 1 mm showed no-rapid-tehperature rise at a



36 w‘&mlf%btndri cal sunp ha\}i.n.g a di a..rr.e.ter, of 25 mm aﬁgbgﬁm.m

and a:-p t of 900 watts a rapid rise in the tenperature C in
t he sump was found to comence at [err] and with a higher power input of
1170atts t-he rapid rise occurred at a | ower 35 tenperature of [err] A

very shallow or w de sunp may show no sunpt2ffect at all, for exanple a
sunp having a depth of only 1 nmm showed no rapid tenperature rise at a
WD 90/ 11037 Power input of 900 watts. +PCl 1 GB90/ 00449 15 power

i nput of 900 watts. Thieesnappaetingg bimetiadllicc sattuatior Hes & pr edet er mi ned

snap over tenp, 0 (o] Ll n c f | d
t enperat ure rig{ééﬁg#gmlig\ﬁ%%a hg%%&?%%ﬁénﬁ%%?cﬁé owar ds seat
7. In additiowitbivatbenyange =B @fs napishdiennerature) xisee atnveich

avay fromgeal e tBhguEDYBTRALIONIVE ALYttt \Gate FEMDER 6 act s

t hrough fl exi bl e _nmen to nove projection 35 and trip lever 30 towards
stop 32. 10 3AAiEdep k6dcapsdhg Hhe yalve T LuQnen Bh #eGiRgYakves and

the Iorce 3}‘ Cmétﬁbb?gﬁ%\zﬁﬁ)t §&@mp{sethaﬁd nt,l WHis Hovdndit E&@ tHeé P?éeasg?_i-o a
posi ti on adj acen 0 and.sw t che appar at,us 0 an .0 sption.
Thus the novenBnBhgr VALVELBSFOETH S & %ﬁ'@ﬁﬁ?ﬁq%fmﬂ@erogg*ﬂg

drain val ve 5 mote prerjeattiiony 3thamlpxtip dewde 30 itowards steph22ating
el enent 2 Ac t . HoTdl| | = 0L\ or in
that by B2 ng he fopbifield s¥Fetenvs ¥hill fjde ekl Un Blofeptish

through” t he ba38 angs thee fpace Rfs KspEING i tacking |gn skrik lewespdPating

tenperature of tFipsatheateiipmeves W la Rodition ladiadentistépesacanator

et o e e o P ek b BT B e |,
order to provi mevementupfpantuston admEsisthe heoneined effedtabfng by '

i e gt Mo oBRIRGY diokie Yol £l LAk N hé ki pegen sm 23

electricity to the heating element 20.

Actuator 8 also acts as the primary switch-on-dry
protector in that, by being held to the base of the sump
3, heat is conducted to it throﬁgh the base 4 of the.

20 vessel and, particularly since the operating temperature
of the actuator may be well below boiling point, the
actuator will operate to interrupt the electrical supply
in a switch-on-dry situation in good time to prevent
damage to the apparatus. | |

/ 25 In order to provide back-up protection against the
vessel overheating by failure of the primary dry-switch-
on protection the switching mechanism 23 incorporates a
thermal fuse 36 which acts to interrupt the supply of
electricity to the heating element 20 when the _

30 temperature of the vessel reaches a certain level. The
thermal fuse 36 is in the form of a rod which abuts the -
base 4 of the vessel and has a narrowed portion which
will melt once a pfedetermined temperature is exceeded.
The fixed leaf contact 28 is naturally biased towards

35 the base of the vessel but held away by the thermal fuse
36 so that if the narrowed portion melts then the upper
portion of the fuse and the fixed leaf contact 28
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protection against a Swt ncti on. ernal use 36 interrupts t he
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shown. In thrs € exi bl e cap or cover 12 for 15 ‘gui di ng _
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the sunp 3 of exl bl 42 extends across an-
aperture 43€¥ﬁ”§ﬁ¥'§t08\9§?d3399§] %&#%gn%r%g% In this —
enbodi nent , réferentecnumeralst | Onlyt thaite paaxit o ff (hltaedzessﬁtheléwhem ble ,

menbr ane 4 n egle an annul-ar seat 44 fitted in an aperture |Q)
t he net al ZtP% Q?géhi §L QhB ¢h is made of a material suitable to give a

good seal when tEB VhweeabOdlm;rm dded Llexile capmr «woel k2t fan
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(no cap or cover 40, which is of similar shape but is not
wholely flexible and is held to the outer wall of the
sump 3 by means of clips 41. A flexible membrane 42
extends across an aperture 43 in this cover 40 adjacent
20 valve member 6. In this embodiment, the valve member 6
is not integrally formed with the flexible membrane 42,
and is seated on an annular seat 44 fitted in an
aperture in the metal wall of the sump which is made of
a material sultable to give a good seal when the valve
25 is closed. ' : : ' \
In the second embodiment an oper&ting'arm 45 forms
part of an over-centre trip mechanism for a switch (not
éhown)'which interrupts the supply of electricity to a
heatiné element (not_showh) when the valve is opened by
30 the actuator 8. Valve member 6 acts through flexible
membrane 42 to pivqt operating arm 4s through its over
centre position and switch the apparatus off. As the
apparatus cools down again the actuatot acts to close.
the drain valve. The switch (not shown) remains in an
35 off position until reset to an on position by manual
operation tqimove_operating arm 45 baék through its over
centre position to the position shown in Fig. 2. The
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manual operati oﬁw%gchné'ﬁ BRERRIRHy to Fesennest the, fPPRI% centre
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15 lever 30. . .

The heating vessel 2 is formed of a cylindrical
body 46 having an inwardly facing flange 46a at its
lower end. A base 4 is sealingly engaged to the flange
46a and has a sealing member 47 around its periphery. As

20 in thé_previous embodiments, a heating element 20 is
mounted on'the'underside of the base 4, and an isolating
chamber 3 is formed in the base 4 to extend below the
level of the element 20. A discharge port is prov1ded
in the base of the chamber 3 for discharge of the

Y 25  liquid.

A main tubular hou51ng 48 is adapted to mount
therewithin the moulded cap or cover 12 and together
with cap 12 fits over the end of the chamber 3, the cap
12 lying between the chamber 3 and the housing 48 to

30 provide a seal against leakage of 1iquid or steam and to
" channel the liquid through drain outlet 13 of the cap

12. The housing 48 and cap 12 are shouldered to engage

around the end of the chamber 3 and this shoulder also
supports and holds to the end of chamber 3 an

35 intermediate disc-shaped member 49 provided with a‘sump'
opposite the discharge port in the chamber 3. An
annular recess 50 in the member 49 surrounds the sump



therevmthl n the nmoul ded cap or cover 12 and together with cap 12 fItS over

the ewo90f1103 chanber 3, the cap 12 | yi ng between the cPEIGB0200:848 the|
housing 48 to 30" provide a seal against |eakage of |iquid or steam a,nd t o=
channel the liquid through drain outlet 13 of the cap 12. The housing 4%
and cap 12 are shoul dered to engage arougd the end of the chanber 3 and
this shoul der al so supports and holds to the end of chanber 3 an 35
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central tongye ! ne ar coyrugation
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12 to 10 phinned famd@nmrmaauommmacts tltae vwlvemmum- 6 under
~ the influen ﬁg,t‘ﬁf'g tﬂ{% toin the

i sol ati.ng c%anggr and 1's con ect h :%§*§§§%%é€% 52 (see
Fig. 6}9 apEFPUﬁ@G FEaed %(ﬁﬂ’ﬁ&i"r t‘%’é’w cﬁf e Yatve memker 36 t he
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13.  ThE bi kBeaChRABLRL 3.9 the imel Rapben A andskhe @ap A £ the recess
S0 to 25  hglel priojcrtihmd dykiitrical Woshew ot tire bomtécting
ring 51 to extend- therethrough for engagement by the
screvs 52. When the screws 52 are tightened, the
]hoﬁsing 48, dap 12 and the intermediate member 49 on the
20 one side and the connecting riné 51,9n'the'other'ate
clamped firmly to the base of isolating chamber 3, the
cap 12 serving as a seal to prevent escape of liquid
except through said outlet 13. The bimetallic disc 9
is, of course, held loosely enough in the recess 50 to
25 be able to~snap between its two oppositely dished - \~)
configurations. : '
' ' The valve member 6 has a push button 53 formed on
its base, on the outside surface of the cap 12. This
push button 53 can abut against a projection 35 of
30 over-centre lever 30, which forms part of a two pole
switching mechanism for interrupting the electrical
supply to the element 20. The switch mechanism is
mounted on housing 48. ' _
As before, the lever 30 is pivotally mounted at one
35 end 31 on a knife edge bearing, and is pivotally engaged
by a C-Spfing'34 at its other end. The lever 30 may be
tripped by the push button 53 to move from a position
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?gto é?:t:gegf?tg?énegany by wires (not shomn) As bef ore, the actuator 8
:|Iq\:HBd in the main Eﬂér?’%?e ﬁle)b\!c/’elg‘sh%r %ua cooig&%lqu%ﬂ ﬁehgagrertr)er 3,
or when the appechanishadsbprovified: ineinding two pairs of contact
15 leaves 28,29 with associated ternminals 26a, 27a; 26b,
27b. The contact leaves are each mounted between three
spaced fingers 54 proVided on housing 48. Terminals 27a
and 27b will be connected to the two elements terminals
21, 22 whilst terminals 26a and 26b will be connected to
20 the electrical supply by wires (not shown).

As before, the actuator 8 is operated either when
there is a turbulent mixing between the hotter liquid in
the main part of the vessel 2 and cooler liquid in the '

- chamber 3, or when the apparatus has been switched on ‘
Ky 25  without having any liquid thereih, and the base 4 has
N~ been heated to the temperature'of operation of the

' actuator 8. -

once the actuator 8 has cooled down after tripping

the lever 30, it will snap back into its normal

30 position, leaving the lever 30 at its lower position
until manually reset. The contact leaves 29 are biased
towards the base 4 so that, when the lever 30 is reset,
they will automatlcally move back into contact with
leaves 28. ’ _

35 Thus the actuator 8 acts both to interrupt the
current to the element 20 and to discharge the liquid
and also acts a primary switch-on-dry protector. Again,
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housing 48. :

The use of a two pole sw:l.tch mechanism backed up by
two single pole thermal fuses makes this third
embodiment a particularly safe construction.

20 It will be appreciated that in this embodiment the
actuator, drain valve and switching mecham.sm may be
_.supplled as an assembly mountable to the isolating

chamber. : :
In a modification of the third embodiment, the ring
25 51 carries on upsta_nding supports a tubular open topped .

contdiner e.g. formed integrally with the ring and
ported in its lower region to put it into limited liquid
communication only with the vessel 2. This container
then separates the main volume of liquid into two
30 separate chambers, an inner one defined by the inside of
the container and an outer one defined between the outer
surface of the container and the inner wall of the
vessel. o
The liquid in the outer chamber will be heated
- 35 directly through base 4 by the element 20 and so will
heat up relatively quickly. However the liquid in the
inner chamber will only be heated indirectly, there
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upstandi ng“supports a tubul ar open. topped container e.g. formed integrally
with-the ring and ported in its |lower region to put it intolimted liquid
commiyif cation only with the vessel 2. This,gontainer then separates the
mai n vol ume of |iquid into tmo 30 separa?g chanbers, an inner one defined
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wi |l then open drainirealve 5 vand the lhguidgfranfthe) vassedswallwtlows | ow
out via the dradt Qpid eéhéSarm'aatﬂeecbgrgenuwﬂ?'aggeﬁakgam the inner

and- outer chanbers wl| 10 roduce a finpal dis ense l.iquid of a

tenperature i ntickiif S%OR Hbhe M‘nFﬁeaT‘gqﬁPHeFm chapbers V\% cRiXp&EPs. By
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apearatgfe Irggﬂaxharfw may be p{ovhded mnth openlngﬁ or ports tgfrein of
2gJaUSte?S tomx to a% a‘gg\iﬁga%ﬁghdggr ggrgﬁﬁ?’snbg gb? % éﬁ | ow t he
Tauid i the o liquidedispensedosan be pempaaeaebwermmg the
15 relative sizes and shapes of the chambers, thus giving
greater flexibility in the manufacture and use of the
‘apparatus. | ‘
~ The container may be provxded with openings or
ports therein of adjustable size for allowing the liquid
20 in the inner and outer'chambers to mix to an adjustable
degree. This adjustability would allow the liquid in
the inner chamber to increase in temperature more or
less rapidly. Thus, when the liquid was discharged by
actuation of the valve 5 the temperature of the liquid '
= 25 in the inner chamber would be at a higher or lower value
and so the final dispensed temperature of the liquid
would be cofrespondingly.higher_or,lower.
With a cylindrical container an outer rotatable
sleeve could be provided to act as a sleeve valve to
30 regulate the degree of communication between the inner
and outer chambers and hence the temperature of the
dispensed liquid.
Liquid heating apparatus in accordance with the
invention may be inco:po:ated in coffee or other
35 beverage making appliances. The apparatus is
‘particularly suited to heating small amounts of water
e.g. a single cupful at a time.

-
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3. /\15(nuwb$ssd|ngaapﬁagaauprade&edmdQEHOdasinedllevel whereupon _
the actuator operates to open said valve.

2. A_liquid heating apparatus according to claim 1,
~ wherein the operating temperature of the actuator to
20 open said valve is substantially below the predetermined
desired temperature at which the liquid within the main
volume of the vessel mixes with the liquid within the
isolating chamber.

25 3. A liquid heating apparatus according to eleim 1 -l

' or 2,linc1uding an electric heating element for said
vessel and a swztchzng mechanism for interrupting the
_electrical supply to said element. '

30 4. A liquid heating apparatus'according to claim 3,
' wherein said actuator further serves upon operation to
open said valve also to operate saidISWitching mechanism
to interrupt the electrical supply to said element.

35 5. A liquid heating apparatus according to claim 4,
wherein said actuator is positioned to respond quickly
to the temperature of the element in the event of the



or 2, including an electric heating elenment for said vessel chi ng
mechaniWEN06k1057 t er M|M|mmnm[;” cal supply to said epgréﬁpwggaﬁ
A*Ilqu d heating aJmu to cl'aim 3, wherein said actuator
furthet serves upon bpératiol td dpen said valve also to operate said

swi t chi ng nmechani smto interrupt the el ecdical supply to said elenment. 35
5. Aliquid hea g apparatus,  according to claim4, wherein said actuator

i s positionedel® dringsxitched pp vikhens: therer beingcpnyeddauid he -
event of the witH3rP¥he GrgssePCT/ GB90/ 00449 23 el enent being switched on
Wi thout there being any liquid within the vessel. 6. A liquid heating :
apparatus according to claim4 5 or 5, wherein the actuator operates the
swi t chi ng necwamsnAtliqniﬁlhéﬁtzmgeappdratyso&ceerdidgato eahim 47. A

liquid hegti n%@@arﬂ%eﬁgcﬂ;gl &_abgarg k8 @hev\ggg 1\%\‘ﬁe swi t chi ng

trechani sm’i ncl udes’ OVer cen an smt ichit is

operated. 8. ;mQQhﬁanmm¥h¢¢EB@p§@Fa}0§eanedlurng°fos§idlerIOrVBJVWhereln
a-val ve nenber of said valve acts on said sw tching nechani smthrough a

flexible seallng menbr ane fotecting the switching nechani,smfrom
i aui 0 ar o mi At hrboieid cheafLas “Sppaatlis: ACREERARG BoSIRLAE dccor di ng

to claim8, whiw e, wieerein tive ewbechingf nechdnishegneles ah sai d 20

claim il o S RO, St ool Eln SRERELHT WRSER. i Rn, SoRthRE" 05

11. A liquid heating apparatus accordlng to any of clainms 1 to 9, mhereln

said actuator 45 digposedi Xhe saﬂébyaaiaafratﬂsvsa&s&-amgcfeat 24l i g0 said
|sok91|ng cha AT hea appar atus according to claim 11
or 7, whereln a valve member of said valve acts on said

switching mechanism through a flexible sealing membrane
15 protecting the switching mechanism from liquid draining
through said valve.

9. A liquid heating apparatus according to claim 8,
wherein said valve member is formed integrally with said
20 flexible membrane .

10. A liquid heating_apparatus aceording to any
preceding claim, wherein the actuator is disposed within
the isolating chamber.

11. A liquid heating apparatus according to any of
claims 1 to 9, wherein said actuator is disposed
externally of said vessel in contact with said isolating
chamber.

30 _

- 12. A liquid heating apparatus according to claim 11
and any of claims 3 to 9, wherein said actuator, drain
valve and switching mechanism form an assembly mountable
to said isolating chamber.

35 o _
13. A liquid heating apparatus according to any
preceding claim, wherein liquid drains from said vessel



and a to drain v Wi chi
mechaﬂ?/Q 6%7\ an as to said i soI ating c%#gﬁ%é@%g

| i qui d heating appar iwgﬂﬂ% & any preceding claim vvherel n 1i qUJi
drains fromsaid vessel

PCT/ GB90/ 00449 24 through said |solatrn§4:hanber 14. Aliquid heatlng
apparatus as clained ip_clai i re n the isolating chanber conprises
an sunp in t g H%§§d0+s?ﬂét BYsERAMPET-A | quid heating apparatus as
claimed in any preceding claim wherein the drain valve is in the formof a

poppet valv 10 b O] t ratus .cl ai ned any. precedi ng
claim wher 2”1 t h%%%‘ﬁbg{‘g#ég'ésgg éggagggﬁ EQ gﬁ?ﬂ.ﬁm@l ﬁ\ ﬁllq:é“ &fﬂjat or.

15  17. A whemtn Helze | hgodppingt ghanber a:pmisesanyn suagedimdEhe ai m
wherein g q% £ fhocebsd Qy an external electric elenment in therm

cont act mnth t he base thereo? A liquid heating apparatus
according to claim 17, wherein a thernal fuse is provided adjacent the

" heating el enps} amdli@ﬂaenaauagt ﬁpp&'frﬁlth%phst 2aligRld % @Hy ent to the
el enent should th ele % ove ui.d heathgé? ar at us

accor di ng tdpﬁﬁ?e %%eﬁ We| ¥ ﬁFeWHe%andFﬁé"nﬂth oiFhd Thth sel is
“di vi ded i nt cogepapoppethwabees arranged such that, in use, liquid is heated
at diffggent rates in respective separate chanbers, outlets-of the separate
chanmbers 30 allowing |liquid therein to be dlscharged t oget her when-the
valve is opehéd by 1H@uids Beptingnappagasus agucdaimeg drof@anye separate
chanbers wi tprééa@ifgi 81aka, | &ab&uﬁgtmamruat%& coniprided maapLr e Ofd

t he disch. arged,|iquld nter e t he tenperatures of 35 t he I|qu
within the S55iad PiRghpiide actuator.

1s 17. A liquia heating apparatus as cleimed in any
preceding claim, wherein the vessel is heated by an
external electric element in thermal contact with the
base thereof. '

20 18. A liquid heating apparatus according to claim 17,
wherein a thermal fuse is provided adjacent the heating
element and is operative to interrupt the heating
current to the element should the element overheat.

25 19. A liquid heating apparatus according to any ' E‘}
~ preceding claim, wherein the main volume of the vessel
is divided into separate chambers arranged such that,'in
use, liquid is heated at different rates in respective
separate chambers, outlets of the separate chambers
30 allowing liquid therein to be discharged together when
the valve is opened by the turbulent mixing of liquid in
one of the separate chambers with liquid in the
isolating chamber, so that the temperature of the
' disqparged liquid is intermediate the temperatures of
35 the liquid within the separate chambers. .

20. An assembly for use with an electrically heated



20. An assenbly for use wth an electrically heated - 25 - isolating

chanber wherein a relatively small vol une of ILquLd_Ls.paLLLaLLy_isolated

ffonﬁtbe mai n vol ume of liquid within thé vessel, the conmunication

the is0l ati ng chanber and the nmain vol une of thi“' "u H“ u“t& ﬂ belng
such that, in use, the liquid within the main v

rapi dly n1xed with the liquid wthin the|2§ﬂiu|ng chanber consequent upon

the tenperature of the main volune of the liquid within the vessel reaching
a predet er mi nedsadating ¢hppbersyhgreinpassedatiyedy spadduvcdbme of said

sunp externallxlqﬁlaaué 3&%&514 dl@@!ﬁ&b&'@ﬂoﬁ dhélﬂaiﬁ|w%l@&buéﬁ|e in
use, to drain iald éessg %g sai HE, an actua qQr fg sald val ve and
a switching methIHAenVEGPiPnERE YBERRY, uSEMIRRACE; éBPr to

sai d apparatus;ssaaﬁlmﬁ ahambEUrandnthelmadg yaldmeabfetaadhbatdggdlsposed
in use, in CO”&éggeﬁﬂkglhg sﬁéﬁetﬁgtsaéq W%Qp Eﬁesiﬂgﬁlghﬁlkﬁ e%i%ure of

l'iquid MAt I n sal ef. sa m Xi ng takes pl ace
to open said vEapis Hﬁ&umﬁr9ﬁgﬁh?h§eﬁﬁﬁérhﬁdrapydéﬂ QAKédehﬁb thed 20

swi tching mech@py8%8 within the isolating chamber consequent upon the
)  temperature of the main volume of the liquid within the
vessel reachlng a predetermined desired value; said
10 assembly belng mountable to said sump externally of said
. vessel and comprising a drain valve actuable, in use, to
&J drain said vessel through said sump, an actuator for
sald valve and a switching mechanism for interrupting,
in use, the electrical supply to said apparatus, said
15 actuator controlling said valve and being disposed, in
uSe, in contact with the base of said sump to sense the
temperature of liquid within said sump so as to operate
when said rapid mixing takes place td_open said valve
and through the intermediary of said valve said
20 switching mechanism.




