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HEATI NG DEVI CE W TH AN | NTEGRATED THERMOBLOCK FOR A
BEVERAGE PREPARATI ON MACHI NE Field of the Invention
wab@opuamsent i nvention concerns a heating devi BET/WMP1008/063128
an integrated thernobl ock for the heating of a liquid
in aliquid food or a beverage preparation machine.

Backgreundnar briraui grfraodnangrbexarage reEepasabran

machi nes h For
exanpl e, §%§{gﬁgﬂ%ggggg%éﬁggggggﬂggg@&&g¥ﬁﬁilatlon
system between a water reservoir and a hot water or
vapour distribution chanber of an espresso machi ne.
The circul ation systemincludes a valve, netallic
heati ng tube and pumy thaty @t e cannect.ed toget her and
to the reserv0|r'vfa—drfferenr—srfrtvne hoses, which
are joined using. cla coll ars. 646 305
di sci%%e@r%%%@em‘g%n%% aFﬁPF%ﬁ“ﬁaéhPﬁéWh dgvice with
ameatntagrdeedcehenapbheaks foinr duilat hewt Wwet epfwhi didugd in
a thequ sappbd@dot 0a tihevé Ah @t Ofcga P eV Nnadhine The
brewing unit is arranged to pass heated water to a
capsul e contai ning a beverage ingredient for its
brewi ng. The brewing unit has a chanber delimted by a
first part and a second part novable relative to the
first part and a gui dadlyrosi tAoni ng a capsule in an
i nternedi ate position between the first and second

part§1@@f@r%oﬂﬁw'£@5tB%vgkééé %ﬂgﬂﬁﬁﬁﬁﬂgnpaﬁﬁ§hlnes have
to%ethe an open to a clposed configuration of the

Lﬁltoﬁn?lﬁ§%§ﬁersf&ﬁ%%ml g’ 'ci reui et %
51 94ui 472 AlparOPREl ar WetsT @FECEl Bl oRl FYRﬁ@mmbaﬁ@een a
water f aesexamplre dhdchoged: | RaCHr533 04d4pobE WiF 22 bution

cR3oe DEFI7, §2 % he e %%Z §Zn@94ﬂwﬁf Ql§§§lg%}®nF%§%tem

30, US 4 568
l%“?@ 692, V?Jév% 9%§tﬁ%lCU§eé é@g ééﬂ?e @§d6p
CYUSIC BB, B2 WS 012545510 artdla/\orz@@zwo@m&m%mfferent

sPRftdgall Bsdys, GrhbOB8 £44 pnthdls ¢s 242, SO8neli iS¢ ©SEL ars.

coffee machine with an inline thernobl ock heater

havi me MAth eS|st|ve heatln cabl e _cast

in the ﬁ%ssggédnaﬁsh a’ E t°For the C|rcﬁ%at| r%ﬁaratlon
m%%@b@etd”ﬁélhébt@&atEPgo ﬂgslgﬁl ekl gt s H@dFéﬁatlng
wfiorr awhater iheatieen supplied to the inlet of a brewing

unit. The brewing unit is arranged to pass heated water
to a capsule containing a beverage ingredient for its
brewing. The brewing unit has a chamber delimited by a
first part and a second part movable relative to the
first part and a guide for positioning a capsule in an
intermediate position between the first and second parts
before moving the first and second parts together from an
open to a closed configuration of the brewing unit.

In-line heaters for heating circulating liquid, in
particular water are also well known and are for example
disclosed in CH 593 044, DE 103 22 034, DE 197 32 414, DE
197 37 ©94, EP 0 485 211, FR 2 799 630, US 4,242,568, US
4,595,131, USs 5,019,690, US 5,392,094, US 5,943,472, US
6,393,967, US 6,889,598, US 7,286,752, WO 01/54551 and WO
2004/006742.
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shower, washi ng machi ne, di shwasher or kettle. The
heater includes a vessel for heating liquid, and an
web@onuises heati ng el enent which is arranged top¢TEEP2088/063128
portion of the vessel. The heating el ement
incorporates a thick-filmresistive heating circuit

wi t e heraltl Fulser 1l dded 398 t et 4 higgid fiUSm 42, 568
ddocunent o urddfereadi sekbhses awt thacdypel rpower  reéeguinatdrock

hé@%@%eﬁa9h580t|Mm@@aih%aggaWﬂH%‘%é%@%%l$@aheéﬁﬁﬁga%d%le
at S|n§Fr for %$ #gc d sclgﬁed .S 1 £
C?ﬁ%séﬂc% 8f@§%%uﬁ sFor? & tigerktur %eﬁ%gFu ?5ﬁﬁ§do
WHPEE heo te ckedtiedny a thermal fuse, a flow contro
val ve to continuously adjust the flow rate through the
heatwes , oa4élsowmorailrs@10%r& & tieopesat gpe eontrelr. heater,
shese, eheeh i salacprponent sparenconnected ha agantrol o,
lla%w%%%nac Yayeel ff%ehﬁﬁfcén%gmﬂrﬁ%o?a |aéléiat%n digggeic

he¢otihe enkebnpi péivdier ést ke reateer ' ts hebal substrabe of

thS #@@éePooth@yhéﬁEQHgngl%%bgtmﬁh%6r %&%E%%faiQ%%%Eﬂfilm
dlsclosedh E ﬁl% and 197

1
T e ot Ty LBLF a7 hot 6757 ShoRhod, d5Be ineltibd in
the epir AKI-6 LeviTies APEUEFEL| GEEENER VIO 0L SuB51a W iac-
t 200400644 2 raneh 1S of, 28617524 U$16e889y596ndrﬁﬂiOS&&&&ng

e e st T B M PRI BR e
S A T %% St ture
SRS P gr drend, Oﬂhéh@péﬁmq]ﬁgtgla]pbar@t@éeb@@hg pefer ed £low
comeran e&@tﬁéontc swbhehnsucblas adfusac that ifSow rate

tkﬁf’&hcﬁg hy,behpgibp heat ﬂaﬁi '&%nﬁ:“ijoﬁt'%éh' eh@etﬂ”éeture

ﬂ sghas to evacuat t heat rod %%

C%%’r]f% thé Iﬁlq%ﬁtouci partyeufa Svu"i‘afet h%o Rt 0T of © 2@
cantiqui dnheathag tank beadewftsteel formed upbnicamt: add the
doptéonal dyiaéh arradeataickMafeavear, aUSc2a@19n6%0ose to

i SfﬁlPéw?Spﬁ%Q%héPQ ‘é’ﬁ%%e%%&egsﬁ %hatsu%%%r%te s, feept

resistive ater owered vi a

C/¥a BEbIBEOFSNY &&rjrtdrdfatr%ul%l%hjdaﬁoaﬁ?@a 8ﬁet r?éSClosed
ioPEomOsf 2%hel di spBRsEr7 s3vated redeMFoi T30 evVadWdt.e In-

lb@@ttﬁﬁﬂﬁéﬁtEga@éréh@okrb@%e%ﬂ@bc@féb@r%ﬂQoWaU%W1ce@Sare
ad; 885,431, 1 36l 9303, 3-beVREa08 YEBREAL! oD MEN e 7o,

& wat er ng-reServoir 't i"cal’l

connected to a printed circuit board via a
US 6,889,598 discloses a beverage device containing

a liquid and having an operating apparatus for heating,
cooling, agitating, whipping, pumping or frothing the
liquid or grinding an ingredient, the operating apparatus
being powered via an electronic switch such as a triac
that is cooled by being in heat passing relationship with
the ligquid so as to evacuate the heat produced by the
switch to the ligquid, in particular wvia the bottom of a
ligquid heating tank made of steel or aluminium, and
optionally with a radiator.

Moreover, US 5,019,690 discloses a boiling water
dispenser that has a resistive heater powered via a triac
switch connected via cables to a control module and
mounted on the bottom of the dispenser’s water reservoir
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series of cables leading to a thernostatically
controll ed heater and a therm stor probe in the

WO emenyisks. EP 1 610 596 di scl oses a heat evacPEL/EPI008/063128

systemfor a printed circuid board that includes

| ayers of thermally highly conductive materia
tLexEE¥REPAGSt 3%t hePharfyceorductive tharCl ovatedf atvtandhe
wateng an edge of the printed circuit board for

di ssi pation of heat generated by the printed circuit

boargl; FR %9§9%3§30 g1 5¢1 9ses an eS}Bé@%?Q%QBCEJ&%aratlon

having a ¢ wat er reservoir connect e
MY a ' Punpland’ @t ther MEHI G Tﬁ@s?ﬁgPﬁﬁbloE@at 18
elect udes! by t enperaterde tsensoprandedn elmwotirti coheat evia a

sdhect epperabuce $6A80RgaRd bhe Hheairk :arne0aANested 410 ed

n&s PLL ”%ﬁg GI e, g%rd WD & conis OLégérVSH et EPCl 610
ower pel ng passe é ﬁj %ea ter via rac

Eg Prashedci ?%@Ft %‘@eﬁ'%iw cEHELSM edCBy %hé’rlnted

cxmeImlk@ﬁrdSunMatylmhlwm@slnyemersno&'ptbéemaéﬂy highly
c&bdi@@ﬁn@é thecprasetxd VeMd ORoi S t ensikb-ARh LY c’%ﬁﬂjuctlve

i mprove e _i_ncaorporation_of the heatjn func n
T anaFggd oré%evergge pFep&rst |oﬁgn%h% % A dikcbit

b@%@?lﬁpétéj%ﬁﬁﬂﬁﬁﬁ%@q an ﬂﬁ%?@a@éﬁeéaF@ﬁaﬂﬂbntbﬁ e nted
cassehbllyoofdt he machi ne, reduce the manufacturing
operations and costs and increase the reliability of
the jgachi '?@9 Bhigs Q%ch?&tséss %{{‘ QQ{%H@&&'& %a@ﬁﬁhgv‘?ﬁwﬁ%g a
roviding a heatin evi ce rates electrica
86Fi96naqef%?]%‘i%%l Eaﬂﬁ%EF?8n§C\M%h@&tewnléléifuﬂfri]nfg %hg @
pmm@xuam@ aad tetomphbbekcableeor theesplbok guindilngles a

t&%éﬁ%uﬂ%'h%%&uﬂoeﬁﬁmeﬁnth%m%%ﬂﬂgfQQﬁ&QﬂtOThe
er nct i uni 0 u 0 I ra
ﬁﬁ%E&%_I%n na%h E%. L?é %@%é%f r% ?H688¥§% 96 a
P%ﬁ“@ﬂ%hCﬂFéﬁﬂﬁl@Qﬁﬁﬁd@f%?nﬁbﬁgnﬁ&m%%§¥on§leCtrlc Power
beilher ebosed tthe phesématigwentbom rekates ltaraared non the
pHineheal+ ng: devbees forg acdhah th 909, ornbeveragsr ler.

preparation machine. In such a machine, liquid is

circulated, for instance froma liquid reservoir via a

punp, through this heating device. Typically, the

liquid that is circulated through the heating device

is water. From themreat i tdevilberertthieorheated |iquid

is guided into

A preferred object of the present invention is to

simplify and improve the incorporation of the heating
function in a liquid food or beverage preparation machine
to facilitate and permit an increased automation of the
assembly of the machine, reduce the manufacturing
operations and costs and increase the reliability of the
machine.

This object is in particular achieved by providing a
heating device that integrates electrical and optionally
fluid connections without requiring any flexible and
deformable cable or tubes, for guiding current or liquid,
to connect the heating function to other functional units
of the liquid food or beverage preparation machine, or at
least to limit the number of such flexible and deformable
connections.
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a machi ne's brew ng chanber in which an ingredi ent may
be brewed. The brewi ng chanber may include a capsule
wo@roopoashousi ng, e.g. receiver, for housing anPCT/EP2008/063128

i ngredient supplied within 4 capsule or pod into the

brewi ng chanber. For instance, the brew ng chanber is

ar r afgReE f or ContAEn RX 600 of NBRVEE e LeRgtedi ent , an in-
1sueh lasapomgler dsoilpe grfoundacofifieeidr tfeadoptironaldwerage

f 2 capsyl en9khanpod. IﬁhesﬁﬁﬁMﬂﬂg CH@BP?ﬁe”Hylla%§danls
rt into whic nj ect ed

| f or
be%mtge R P o G ior BOB™ oy BARBAE Cunta R | e @
P, chfbeghaflisa deaisitneadspere - | Badiaglint otag liquid
tioat | et fodrrguiadieny tiheohdlgquitef ot tdmdeverage is water.

FP&{?dyﬁ@dh@é(tPﬁ&V‘ﬁ QchhGEHBbh%‘Eéda&?ghm' Gal 'gXuded into
in-11ne Séers t 1.S C|rcu at ed

o g | rﬁ*ﬁé&}%%ﬁ%@?% S il Py “ChaNGeF Csiin gy be
begiecdr Foeebdartisg iohapder cufarimabedofastepbule or pod
h&xd Bngl) :nget Br.oughe @ {vessi veprmagsofidet abn | Ningredient

e_o n r n r

S FLBT P Vb PRt b holt 2B, PRI, chamber.

for accunulatlng heat energy and a high therma

condURX i Vit afGie t heDer ansd@tnNg heheddiT edSanptpingsd to
céiea accunufaved deabeverbggui thei¢didm@t j nguch as powder

s&!{kﬁf e&PBQHtQEé:\refgggl%\égfr n§<§§|69 theﬁta@@g} af, %Sb%éggéaor a
oQHCt pthe Chermbloc s duct oy by'a throuah bacsage, .
wihpdy, hetg. ligrhed durilRgcatesst fay S1wgyisfa t ke food or
bédherambl ockyrediass. Yhevatbhedt hennobheck'chamass issid a
dg%ﬁgﬁfgaﬁjﬂgE@lﬁgaéfnés HE%f%ﬁ{egutﬁggunﬁﬁ!tgpldlng the

L consideratfons, [ ovi
L EX A Eé?é ?ﬁeﬁﬁve¥ g%V%¥%$€6ﬁ$§%¥ TWEEh circul ati ng

I|qU|d and al um nium The bl ock's nass can be made of
one TresedMeratkasserbl evp pant By ariowid richehdacérs through

wﬂb@ﬁ”9b19§5§dU§§ahh¥chmﬁkégef@@eh@%tﬁﬁﬁe @%%wsbdﬂ%rlse a
for instance di scr te or |nte r%tedlar

heatl

hedkt ?o? e? at %%% ef t 8P8oPr|c3Fee y’i nto g
nafrer G S@@ﬁlves?%??@@l%%aﬂﬂﬁgﬂéﬂén@ntéméﬁé%yﬁ cdldsgs of
mé e DY omtr;mjtthejfurmdoﬁooﬁedes Mess atunal rdiwst,ancercaf rrd or

aﬂ@@'ﬂeﬂ BN F?ﬁ”'a%“' %rll% 0 QQaEm L 50 BGIMMehermal
om t he .duct pp led to th

Rt Hobl ek EoMICL alio\ TS T Hasd (8¢ hg hioh thernal
ceideetbtihg FPyuitae m@nhsef@tf rd el epent sedmympentasit the
a®@fuhousesd i nheathe gt aliquid circulating therethrough
whenever needed. Instead of a distinct duct, the
thermoblock’s duct may by a through passage that is
machined or otherwise formed in the duct’s body, e.qg.
formed during a casting step of the thermoblock’s mass.
When the thermoblock’s mass is made of aluminium, it is
preferred, for health considerations, to provide a
separate duct, for example of steel, to avoid contact
between circulating liquid and aluminium. The block’s
mass can be made of one or several assembled parts around
the duct. Thermoblocks wusually include one or more
resistive heating elements, for instance discrete or
integrated resistors, that convert electrical energy into
heating energy. Such resistive heating elements are
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mass or fixed against the surface of the netal nass.
The duct(s) may have a helicoi dal or another

wa@eooangsrent al ong the thernobl ock to nmaxi m SePCT/EP2008/063128

its/their length and heat t¥ansfer through the bl ock.

The heating device of the invention conprises: a
EYPePdbbY oékR Wit P2 R althRasePlRak Sndtrforat es sl stance
of nhete wamaout | eh, ahd paaheatihgrchanbebOexinendi Bgto 30 mm,

cidier ehet ween,, tTlPl% MRS bel ngm%[g@gegot Qh%ccﬁi{@rﬂnﬁatkﬁock’

heat and to_su heat liqg on
et Eofparht Soehat ar ST gFary Labarey Sresier The
heat N9 heleheniwsbl ek &8d ¢hat e konpedt dditto ghe metal
mgE s Nbedfekeduiayahoard tHRCBuaftiorof thexmpeient mass. The

d@t{ )geqt%atip ¢oRtd ol SH%EEB%H@“@ES m naldyement

urt u ctlos urd, f ever age
Jé%%art Jn%c Sti¢h I&%H”r?% s s ?rﬁ’i}gth and
h@m@l@ﬁ@%@oﬂ@,ommw&w ¥ usels. and/ or el ectric power
conmponents, in particular tenperature sensors, flow
et efise  MRSISLHRS heatees, oﬁm‘E@ieer §n@€gt§b§10t&brﬁp95)¥\@§ a
cheaplatore . 1N acgordance wi th the Jnvention, one Of o,
theletl eclirireétc ﬁﬁ S are Ip gly
a%oﬁﬁéé?éd st t fe hﬁ@tﬁtnéid %@#I@%ﬁ]f @65?6%?16/ dgiherebetween,
thé exapsi beifgr afdrexigelde @i rawutdnulatde pasti eubarovisapply

hi%%LgoCQﬂﬂﬁcfﬁfuﬂﬂnsagﬁ %E@dQ§foﬁofégb@eEkQQcaQQm@onents

ore he n a
et OOty paseh Eer e Erh el Thte, ot Rl nhoRy
théle rAfuf aSENGDr 6eessd, Phenharberl BFUTT exd i ed <PCB
aef @ mablfe e xebedtti caﬂ@big%cromecbnensl al’sached:llh@&dlokﬂrbck
a @”bg%‘i' %u&heﬁ%}@&éf' ¢LGeRrRERgNt C%Lgld:“ ¥ood or

conn cte r| nteqgd .circult oar Op

PEHrTIHSt aﬁFceéDa\Eailr i §eE5HRECt or'gitn Jo?”tﬁja%l& &}Pone“ts
may gidcphdg ardssockettheamser sfu%SSabwprt ke egltacr inpwer

cEAPPONEN: s are presefitcdike foiém}@érétﬂui@t egeakeds, flow

m&ﬁé‘P&”e@essPé’co? Phi %{f}t%qsm r%&ﬁ@"et@&@ R4 féf&c@f%@t power

I s secured to the tHhernobloc cones Wt
refesetefectri ¢ conponents into cont act with the
t hernobl ock’ s netal nmass. In such a way, theelectric
conponenicso ridanpar t wtth artHehosevehicehngomend nbe more of

tk?é’é% agh owicth h@od@&%’éx@t@ G aﬂ&ﬂd?%%ﬂr@&%oﬁ%&*‘%he

t t t |
PYHG B L it BR T el T bbar Yot he FPBR gt - (Hnd THe e
Cipeuit), in particular via rigid connector pins or

blades or rigid plug and socket members.

To reduce the number of assembly operations, in
particular human interventions during the manufacturing
process, the number of flexible, deformable, electric
cable connections are reduced. In particular, the
electric components can be rigidly connected to this
printed circuit board or flex-print, for instance via
rigid connector pins or blades or rigid plug and socket
members. Possibly, the electric components are present
the form of in integrated components on a printed circuit
board or flex-print that 1is secured to the thermoblock
and comes with these electric components into contact
with the thermoblock’s metal mass. In such a way, the
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board or flex-print wth its electric conponents is
assenbl ed (for instance clipped or glued)
wa@opdoomedssTal |y onto the liquid circul ati on SysSPEIEP2008/063128
wi t hout using any flexible,6 deformable electric
connectors (e.g. cables) between the board or
c¥eekcpri APMRATCERE. | HGuiRkk&ireuladt | DOy stBRFR come into
cHhtecnatiivel y;hd hé ighedt rd ior cdnpoinent syaaygmb saich  as  the

o R S e S SR e 1
DT oo g opP P R (F nEGH of 1ChTTe Hob d 26 Then the
bédek- pvi ntfl%xzfsfsﬂeﬁfﬁol et tH orl st 84 apmponents  1is
aggwmm&wdateo@omm%ﬁamcetoltbpealeﬁirgmuednpmmwumatﬂdally
oﬂé%o a'o enltog%t%fu%e EQr@%&%‘E’g:orﬁcu gﬁ@%ﬁtﬁgﬂ&&t el getld C any
D e B TR K haPHGBROCE anaPercEbePhelordnt sables)
beivednt bderd beatbexp?¥ nt flAxsoramtt onedd itthe liquid
cpossidt Lotk 0 prsq/\étdaen someaotkrhhesecelect riengonpenenitsic
c@lﬁp#r‘? £OL %sg SUC &Eg?tJhea ] BEhHE%Q cl Céf“ i ?g%f dsd:ep

[ex-prin as a resistive fil
B JEHECaLPHaco GTL AP | Af od 6l LT bogrdcarat on system
afid ekhegni ntnand sapplnicdeds i ecthy mganhst thecsutf doerof or
fIé&Léf@ﬁ@Dbb0@%se§bﬁ%6a|jﬂﬁﬁslnéfbﬁw@ eﬂﬁoﬁhmﬁy propiGihite

@@%”%80“3%%6”%1' ctsr%(igreéjo@??r?er?‘?%ltylg E'%e also

ock conpone
P?%S%%%%réa|Q§%Q%P%%VPYyW@ Flﬁ@aﬁg“%feéeﬁFééédQﬂﬂHQR?ntS
tel eentliquideccavulytoont heycaan t yihormse @ cocket tborthe

t@eﬁh&gl&@]zrpahéwg the t@lm%med Electki€ 59APANEGR SF1ex-
e cas nto t he netal ss or Iued i nto_or

prl 2&8 rre 1 ness, OF altSt a]%% de some of
t@ﬁﬁ@a%l%ch%h%sc@@@@ﬂﬁ@FSmPﬁhl@ﬁégﬁéﬁﬁﬁ ﬁ@@@?n@ﬁgﬁ in the
psttew ng,irtorice Bodtd ngr welakng;iret,c. sucbBucts ebkedtgdtting

r£OMPONENt £ MRy Fnehadesa E%ﬁ‘éu‘i%ﬁ%n%lﬁt a %%%t%%i Fircuit
resi stor %ﬁater an /or g pove

D3FE AISF corRecPal i aoBr | P ULAPRct P o PohEr HIH 4he
spygpee m)ﬁveirh%oW\%mQﬁlQ@atS hegtal seeket for receiving
the rigid electric pin. The rigid connector can b e

resiti enfne iFFﬁaaﬁh@ﬁFaf ﬁﬂ%@ Qﬂloaﬁe@grﬂgrec &ﬁ?ht is
e 0 [ ac socke
ELHIER 0, SIS RTR! ol SR EHEDSoB ot hE SN T s
ORekRir el Y ecttiice 66@?%@?“5eﬂﬁbeﬁeFHéeﬁln“én&hﬁhecaVltY bY
meamsecttora Phesprdi idedicg r ellietneboarich majgeb aawciont abnedhe

cé&ﬁﬁy forms a socket for a plug comprising the component.
Electric components may also be cast into the metal mass
or glued into or onto the metal mass, or attached by any
other suitable means together with the metal mass, e.g.
screwing, force fitting, welding, etc..

Such electric component may include a power
component, such as a resistor heater and/or a power
switch, which is rigidly connected via a rigid electric
power pin and a rigid power connector that has a socket
for receiving the rigid electric pin. The rigid connector
can be regilient, in particular made of one or more
spring blades, to allow small displacements of the socket
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thermal and el ectric insulating housing, such as a
pl asti c housing, that is nechanically connected to the
wo b@wmoedsbock, in particular via snaps. PreferabdEPI0h®063128
housing is substantially inpervious to protect the
board agai nst |iquids and vapours in the machine. The
¥ i medd —dosdiiiersegr dthay Ieskeonarernforie dp&iitnggnd  to
séonrd helpassagecofhitbbe bkeetencahecepnneethar $HeOrconnector.
connecting to the printed circuit board such electric

”Pﬂﬁ$ EﬁFl EiaEﬁr%ngd|%o§§&ur o%eorcégF%Qﬁ %ﬁ a

grl nt e secur d [
t]?%r%a%ur?%%e %?‘ Fﬁﬁl?heﬁﬁﬁBllﬁEP(ngl n B]ahstlpgul alsutc ad

phetalc mhosisiThe ftlext prisntmeanahavel lan qcmmctaddeto the

tkﬁ@ﬁﬁokﬁ@@@]? tfh@ﬂ'@ﬁr&?@uq&a& ?Eu@(Et §haﬁ§?3 BRdrdhally, the
or po i n a

h#?& &g Eg %%b%t 5% %ﬁg g‘?%e% Oé;rst grl,e%eg{fgnc%i;cﬁhgn poard

21 D elénééﬁﬁu @néorffﬁ%m% afe 5t ivMarSe ri gihal printed

csecwied.botder nati vebye tdee f loex- poiret  omyninger porat ehe

pPisdde iAnefnsi ‘éQe@%%l@almégnﬁé@géféC f%‘%”p@8§ﬂé§tlh@ to

artl cul ar, d| SCI ¢ ete con‘ggnent ch as resisto
SUC tr C com ents that
krfiea PEFS “e8ensord dnd? oF T Povier SWI 5 PP aE

a%%a%l%@lﬁflf@ﬁw&e@e@@r% Jrfnt@?%lrfﬂ?‘b@l dn@%sto the met al
mass, and/ or one or nore conponents on the other side
of t%ffﬁéﬂx%fﬂﬁt hev Eéaﬁﬁb@r@d(}oﬂg/b@bb@ﬂy F1ekack to a

di%@é“ o%”dtkﬁé; }tlﬂ"e? gﬁfa gérfc%u%?ertoe' €Ll Iforan

evi ces , era repar ation
m3gEhi mes, dEchPis p%ﬁ) %V%ct Fo- v%ﬂ‘\ﬁeé) usge that faces
thet @i“rfearw;blloe;\kel odetretitaor mAsa |damilli dheéservoprporates a
réised o nghedient c‘rpll;@@t Gbrmeldt - a m%tqln@ctféﬂ or film;

ar?&”p%e”%g Biiad R ;&d 'Stcretﬁhc opent s andiy molre cfipotric

i Nt egrat e oents ance forined
CCPIFRQ)H?IH%S fi”é@( BPFthénéIYsééGﬂééIvaS@ﬁ%rﬁéi -f IAel%@rIir}ﬂtlvelY'

tihe r écekyponthd trhe tiheromdydocthke ooni theneitralemmassde one or
mJJyep' callderiher ”Béoﬁ;&bsf?e%téwat' ing r%}%lrsctlcbrbﬁlﬂnd discrete
c m”ﬁerr‘? el may. b & [0 W‘fd ' 'exoé’ WA - ana/or
e n%l%%’y Ceneratty s ea%cn : Print éd 'S TCui t

PoRAF d Sas teeldS -aset e fHekapei ntthedn Bré aftahged tsgcured
iciont rab/bhe driter nobl atk amdkpt nanal | ywolductrhesne or more

céWér@E‘é 'Jh aﬂHeqU'o‘%fh%‘%d Qr jReverage, pr eﬁ@é@;&ﬁ%t for
nachj ne, f@e rrentl oned a?ove Qy way o

e%&%%%?e_ control cloc emen an an interface

connector for other electric devices of the liquid food

or beverage ©preparation machines, such as a pump,

electro-valve, user interface, level detector in a liquid

reservoir or used ingredient collector, etc..

The electric components may be discrete components
and/or integrated components, for instance formed
directly into the flex-print and secured with the flex-
print directly onto the thermoblock or its metal mass.
Typically, thermal fuses, heating resistors and
temperature Sensors may be formed in flex-print
technology.

Generally speaking, the printed circuit board as
well as the flex-print can be arranged to control the
thermoblock and optionally further functions in a liguid
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The heating chanber in the netal mass is usually
el ongated, e.g. forns a duct, along a direction of
wo bamwvoadses i qui d t hrough the mass. The heati ng edTERPB08/063128
may conprise an upper flow®ortion followed by a
down-com ng flow portion, for exanple portions of a
feether ar| yorarirear dRHERAICH Wkt hC et cal Py altofg &vyPe
mdrot 1 oed adbove nonvied ¢ | ¢l exanapieed axi s. Such upper
fl ow and down-com ng flow portions may have a narrowed

CT OSEy ElelaC&er%grclggIg}g@% ng, apyLncreased el OC%EV Huatly

['iqul t real |b|t an _accunul at1 on

4ot €24 nSslch fg)ﬁ“lfppaer Frbw E‘érotngor? b?zlﬁ%%hjr‘h@ Pherhtow
odowniathied dovarcocori nghel omepert i Bhebyhedeifd owlofmber may

chingiei € Wehhubpereased: yl.acidy. rdméhts BONkI Qunatic@ing
e3¢ SHOLIBLEAShanhal s BOLRRAR 99 LM A hdlical

[ 0SS sec fon’C ges a ong
Y @ler RIEDL HEXES R @@Ilééﬁtl Vi it Eiehas 2 J%q%ﬁttfplp pr non-
vareass 1 whnch ineghtasatsher B\us]e sgpee tOlocapbude dowbblasying

£1dw Pasd et %@@@Ufhmmaﬁs naTﬂ%v&eQﬁr eased ldquiithn  for
IOI!l(g)JE(,:It LN tlhnecsreeaasree ]Yq\/a g ’ e bUbb e (ej%\éma Ol’ld to
Pavay- trom these areas wih th yfa B0 of FaCiA
1pinERE apBag CCTHUATSI @ over REEI R | s%ﬁhaﬁéa@%etrh flow
pseducedogrposssectyi ohemt Hewheathiengopowenniay F6 aweguoed on
pPnchBe ©ory esponding Pafi sy ofi nthe 0eat &fe1 o0ty . In this
|n$tance the resistive neans on t

14095 SERESLIRALRG /S8 ShAe MPAnS, ORGLACSE that
thl¢ qéidef 0dd 165 bevaTageE Priepar @t dove fmehphe. th ghamber,
tdSTHG_hﬂdI%a@@:l’TpthéeSflcﬁv brrewongtehaiben rkars, brevisgla upper

{@99 Ol SP{%E‘Q ggﬁsgg%g er%r Gul %*a '%%r%e%tu%%les, in

Ui d. t her et an_.in-line he evil

o4 hCaL e hot RBBIRc L RETRRg Aot SPCRaSSet nd agety ok ot
imboresef grrdvemt 'ngshad” suhys yhuigo £e e cdloaztnu rend i quist tfgrom
thdiee bsevb sgwebankee. fHre biew ngr chagbes fay thesa areas.
T&2BSUL G °<§ve9.ﬁ£’e£‘@ﬂ§ ng,f Osfuék?cgg%bgg ﬁ%ﬂ nggagbsat cross-
suppli ed thin a capsul e or rew n
S@Rantier . TYBi caPPY I Bhe Rt rf%i%% Pal ete Bﬁ?ljet OZnd the
cheatsmondhanberafios medgethrer featiqgi,d passageystiance, by

adpRidi oMl afh@ fd @i sk fveandd QW passges $oF-gui ding the
lquid circulating through the rrass The ther nmobl ock

I
oo DELpEr 2k a0, UBSIL S PO 2o LG, ML s

food or beverage ©preparation machine. This machine
comprises: a brewing chamber for brewing a food or
beverage ingredient by circulating heated liguid
therethrough; and an in-line heating device with a

thermoblock having a metal mass, as described above, for
heating and supplying circulating liquid to the brewing
chamber. The brewing chamber may be a capsule or pod
housing for receiving an ingredient supplied within a
capsule or pod into the brewing chamber.

Typically, the metal mass’ inlet, outlet and heating
chamber form together a rigid passage, 1in particular a
rigid free-flow passage, for guiding the liquid
circulating through the mass.
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formed by or rigidly anchored in the netal mass so

that the rigid passage, in particular the rigid
wo e@eniigsesv passage, of the nmetal nass extends Pat/@P10h&063128

brew ng chanber. Furthernor®e, the machine usually

i ncl udes a downstream part having a liquid food or

bevetyetoairmebland cidoperfat MAY wWitdP iR alppst pRamfgsdrtean
pdot f arfim the bibesw hgg chambeser, Thehdownstteammpasdriandeing

féﬂﬁe&'pﬁﬁzr %%mﬁaﬂdmyap@h&%@bhﬁ apar tnang ”i%(@@' %o that
t oget.her, for the supply brevxfléng cha

L %th? ere,and ¢
tRe ré\ﬁa]c%atpa&ﬁafgreom tHe Bfew g ehanber oft %4 d rEE flow
PiptpeRli emt REde | AstaAceNathe apSeréam pard dite t fgewing
clbied r massu @t lee frioxed, tthee downstireampardl bei nghcludes a
dW@Pﬁ@aM and firomy z URSL€aMMAsd - o A B%(z@%l;%e'o&{mtlet

qu stream art a met al. nass can be rmvai?

A} oY P T m Th t r&dh P, B9 ddvinst Oe%}n the
bmwxn%elqwnfq%d 6henmm%tma@amrrtachnde theengestream
pdhe heat ing devieeecofaddie ieﬁw@ntnioaabmy ﬂlﬁ;éJtSr&dri fBor the

s SoPRecthon wih Drawing ehambers of, thet pecdbgebasedon
tl?%r}f)ﬁ%‘f’l%%p%]%?m}a?rtﬂé ?ﬁ@@ntllnaﬁefdéﬁgf('es Fog anstqeicer the
upoodeaf bpueragerpr epdrat i satAAchimes | Rpart tfcmbelv aghe

admssiibed abeve ndhey MTREHEBECOPI hEaS £ 1afh k86! fik trean
p§HPp|Xl*Eéfﬁé“c%v&f’%ne%é‘btg&?ﬁ% ﬁ'a?%t [3'1’1%{ Q%‘@e jretal mass

tric

C&R r e8| f“ové‘ﬁ’éea her haf FGs@nﬁjevﬁ%%nl RR ?hQPW&}Stream part,
t oo M icat 1eam Wi gdrt héodneat erf iarell associnatwetb i t hirt hesaid
n&lectLic supply circuit. The fuse device is arranged

to interrupt the electric supply circuit fromthe

power  source when the heater exceeds, a tenperature

i mTenG%y allor durfte R4 t HEVAES nti6n,* GrR8F Py be
ufede idevicoanestieversibhe Wmmﬂh%@eéssmpﬁchtm@r type
dadt Dhedd cah | yp i Nte4 ¢ upt s ngr t he b est1iTesYUPPl YNGR L @Ry ¢

when the heat er exceeds thi s tenperature limt. The

SW t f'st erable b a t[»to c}losrelthe eletrlc

supply i Teu't WeT < 8r hasY ?rpera? ?%e? hat® .a
LHasl ¢ et trdRst bélfow §8V§rﬁ§ﬁperﬁfﬁp@erﬂhﬂ Tptedrey, 1in
pdhei fwker devwi cescarpedsed @k .actiuat oachhat icematriarged an

eIé’c@f‘?&‘ QHb]toﬂ?yp'c@rcﬁqq %rorﬁie%t%l%gawsént REUSEh ¢ power
swi tch pleater poq]'per%t limt_i1s exceeded.b y .t

Sheater ere

and a thermal fuse device in thermal communication with

the electric supply c1ré%1t
the heater and associated with the electric supply
circuit. The fuse device 1s arranged to interrupt the
electric supply circuit from the power source when the
heater exceeds a temperature limit.

In accordance with the invention, the thermal fuse
device is reversible and comprises a switch for
automatically interrupting the electric supply circuit
when the heater exceeds this temperature limit. The
switch is operable by a user to close the electric supply
circuit when the heater has a temperature that has
returned below said temperature limit. Typically, the
fuse device comprises an actuator that is arranged to
push out a pin, rod or piston against the user switch
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as to actuate the user swtch and open the circuit.
Thi s beverage or |iquid food nachine may i ncl ude any

wobtowhessabove di scl osed features or conbi nati oPCTYEP2008/063128

features. The fuse device may have an actuator which
conprises a therno-nechani cal conponent that is in
wherer Bl S c 6RFGART APIFEN Wt tife hEeRtc@ndyt Rae heater so
agechandccalty ded uates $hettisesandwpeh tloe opercit he.
electric supply circuit when the heater exceeds the

te”pﬁ{ﬁé %&éf%“ Cirh?l&!}?&”?ogﬁcﬁ%hﬁﬁ' né?%%%%de any

rises._in ul ar e menor
O%l EE]P%I éfbé?l;ﬁ?nt SIAfe FaRse d%?/%c%r%%\n %ﬁcl Gaerarsafery ©of

felectes c tenperature sensor in thermal conmunication
with the heater and an el ectronechani cal actuator that

aCtUﬁ&§Sf&$§ Hé@icé“ﬁ&9hh59e08%na%%%a%b%chﬁfeﬁﬂﬁﬁﬂﬁklses
C|r uit when.t fet% sensor osed to a

erature &@ﬁéF OWP?H%HEeat '%muéﬁ extdeds ¥HE !
CQW%@W@I i v €D | hheneheabedi nend, the heviadgeigrally
adtapt els f aotk maegbirneshascia prd noeeénci thyi te boar i o tdupply

cfP@&f@'w%b%Cutﬂ f?{fﬁﬁﬁ¢r8£éé8§ thﬁmpeééﬁﬁeéggur limit.

tional unctions o Ine, such as a
%nﬁh%?m%nm%F citFeti iPBPPACRT Fﬁ@pﬁﬁﬁﬁ?ednmgﬁﬁﬁﬁ?u ar @

slyoee dnénwthee léemebtudinge dosadety elenent. that is
el ectrically separated on the printed circuit board

fromude §@§%roﬁe§iééu'Eanthﬁnéaﬁﬁey %'r%%E%th'Qﬁectrlc
connected to, t he safety ensor art.i c%:ar Hﬁ%é%)/the

L BTt & t S ThE Saf Bty 'Sendstt acno W arged ™ o
h%ﬁﬁﬂ?oﬁ“Khea@Ié&QQﬁﬁﬁwﬁﬁﬁ%ﬁﬂo%kt@&ﬁ@@tqgttheﬁsﬁqﬁﬂqtes
tiof therf yusetdaviteoe,opdn patd i eubatribesapplat ari,rcuit when

tﬁ%eEBE@E?C@@H§3¥ Pg %QBBE@d”ﬁﬁh@Q'%éhpé%&%@%@rgéHE%ated
ch a sent, the safety. sensor,
Ve s 1 e g i e R e S e baar 4 o
f the liquid food or beverage machi ne, optionally on a
par tIn hatng s silectimedl | y titrys ulkatet dgeomaan arigiviat y food
mé@ﬁ%ﬁ@: AHN T ﬁf ﬁfﬁhﬂ@ﬂﬂndﬁ%cﬁiﬂ] éb%%?t fih a control
C ro n al o 0 [ S
89% %é gcg gf&?flagfgﬁ éeg %ﬁsand %gﬁ?f%aﬂ%g'%%rther

fl&%%‘i‘l?r%ﬁ ePﬁa@@e értacChln%n%leC a§§er?b|81v1%do¥n?€gr@dﬁc6r¥lc
ianer Safet ytbé vhehtise deviace i eatdefhrgbed floocduandg a

sheveyage machi NeH-s | ARro¥edetrically separated on the
printed circuit board from the control circuit, the
safety circuit being connected to the safety sensor, in
particular rigidly connected to the safety sensor, and
arranged to control the electromechanical actuator.

At least part of the fuse device, in particular the
actuator, electromechanical or thermo-mechanical actuator,
the user switch and/or, when present, the safety sensor,
may be rigidly connected to a printed circuit board of
the liguid food or beverage machine, optionally on a part
that 1is electrically insulated from an ordinary control
unit of the machine, e.g. a unit for controlling the
usual operations of the machine such as beverage or
liquid food dispensing, self-cleaning, user-interface,
etc.. Hence, assembly and integration and safety of the
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Yet anot her aspect of the invention relates to a
liquid food of beverage preparation nmachine, in
w@aoovioeisbar as above. The machi ne conpri ses a PCTIEP2008/063128
arrangenent and a printed dircuit board, in particular

a printed circuit board bearing a control unit for
feont #oVEFhRgione éfenorielfithcti?ohsabf PRECFRpdmachine is
imprangenment. Typically the functions may invol ve the

use of a punp or a heater, such as the above discussed

therybl ogkeras WeLLogs sansphs. dRlariols alddes o a

userinterface or & user- control
Ligvdhgensitd ThRiLs pPPHEEESE] rcEF?P%%FHOPs ST oSty
pavt hiwmlar subst aabpatly Ehpermaobsnhougpmgru@epro@ecﬁluld
at henpehat edaslir auidr ibeard d1emfd ubshangd/ oh yapehicular a
pfLEshons LERTLLNG JL d ALLBRgSTeNt. TS DEVELAZE Orro:
uid food nachi ne nmay include”any
C%In%%q’%%%%gfeéﬂ?r es©ér donbfF natﬁu&?tdfoqseat Gfes then yduid

aardngd¢mert aspeprt cel lyhéhienvientdtomnsa may ni edotivecuht use
oPody dpfncf | 8%-pai fedidr 2 ReNerage preparaldRN discussed
machi.n for e_as descri bed a oV

thermob dkToagnStaﬂfngfer ensors ?b Ls rk9|d|%$er—

connec f'{ow pdrtl a°magnet f'c
1 QW et eFOT Thel ¢ v oret e | n@-@/ %Wllsﬁed B TRIIRIG T -

field detector, such as a hall sensor, that is
lnCOI}PmatpﬁLCiritr&cD the priitnt Bdaetr Cukt H0ares®f within a

S%&l ﬁ%igi gange%?H%P%bh?Jﬂgﬂﬂftkg E% %%ég EHébkﬂgnted

Cjalf?%‘@e]ao%?l CrPRulfdtiing aTYRD YHer i ﬁméﬁalPﬂﬁt firgm the
fhugl ddyraegemedt to the printed circuit board or
flex-print. By avoiding the use of flexible,

def Of}‘ﬂ?@lk?er\g%%é%éoo}hﬁlaﬁ!ﬂ@effoeﬁ %B%B%B'gsgégdlirﬂdl%cﬁeh%ny
o B B R o e el Fed OO 8 o P Ty bR B g ion  of

ferupe?s of human interventions is reduced. Hence, the
manuf acturi ng and assenbly costs are correspondi ngly

r educedyas éﬁkbr%%e&h%dﬁéﬂ%Séﬁ feél uhecdueoh® RUMANnted
C%FéUlt %% %y0|g leﬁJb %.apgrdeforgaglg%gagf%paratlon

ectlons onat asse
m@?&%%%ﬁed@¥ﬁléf@®@§6¥ip?ﬁon %FCFHEGQXa%P%@% Thes rigidly
comventedntwi Bl fiow betdescribedawttbuteferemegnetic flow

meter. The flow meter may comprise: a magnetic field
detector, such as a hall sensor, that 1is incorporated
into the printed «c¢ircuit board or flex-print and a
rotatable magnetic helix or turbine which is located
within a duct or pipe that is arranged for circulating
liquid therein and that is rigidly secured to the printed
circuit board or flex-print.

By avoiding the use of flexible, deformable cables,
the number of operations during the assembly process of a
liquid food and beverage preparation machine is reduced,
in particular the number of human interventions 1is
reduced. Hence, the manufacturing and assembly costs are
correspondingly reduced as well as the risks of failure
due to human error. By avoiding flexible and deformable
cable connections, automation of the assembly may be
increased.
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to the schematic drawi ngs, wherein: - Figure 1 shows a

heating device incorporating a thernobl ock and a
w@rowbexseci rcuit board in its housi ng accordi nBCT/@P10&063128

invention; - Figures 2 and13 show further details of

the sane printed circuit board in its housing; -

Figure 4 shows a printed circuit board with a flow

neter in accordance with the invention; - Figures 5

and 6 show tBhecasseRbkypeficanoel eatr beapewge conponent

to a netal mass of a thernmoblock and to a printed

circuit board in_accardance with,the invention; -

Fi quies 700575 SRl the Aelelbl P oTC S idthsdr thp g Terence
Lol PrElseNdila dheY bt ockiarRi®o a printed circuit

board {n aceordange. Wi th the i nventlon, Flgupe 10 5.5 5

shows an°el&cttid power conn.ecfl?on et Ween 'a p%vver g.
LROpOMENEK | ANEhed nBtan tRfs S aifdl & pPPAEEd 61 r éfFt housing
aboardind o ttes noblecki ém; accor dance with the

invention; Figures l1lla and lib illustrate a deflection

accor di'agu¥esa?f iast i FBEYi o theoiers coAnéeri grrme
pshoved | ai Fowgit eodyrd -1idi g eésodRana@and 12b illustrate a

defl ection according to a second direction of the

power tofineet ¥ opeWewn PHIFF§Or 6110u14n8ORIgume t13a flow
mstwnsi@a head tdgh dew Ceh wiitd antdret b} ock and a

flex-print circuit in accordance with the invention. .

Fi gut e8194rand 2158t hentiPralthy id3amtrat ecfwen electric
pemodtorepdisciof theai ngeali masef odn aelt@etriiod 1oickec wirtd afo a
p A1 PEVET A0 MBRChL ner M £ 2- UsEiark &y efSibl & saf efon { USeE;

in accordance with the invention.Detailed description

Fi gur eFilgshewns7anoe¥plsdaded nHeve ofesb head f ng devisoe ab a

m& 41 A4 f 09d of heverage preparati«Qn BBCHE NCredN circuit
S Ci rcul%tﬁget hr ourg{]. a t hernobl ock and

whi ch. liquid t
b??ﬁé@ Jgrfji%%%o‘f%?rbc%_%}% chahtér* o1 brewing a food

or b-eve;fﬁ%%é ngredi ey, suppl i ed dito & hgaoQJ&‘M Nhnnection

chanb_er. or instance 9_ bev%age mgre ient is nted
b%ﬁﬁﬁﬁ?eﬁ P3" ¢ he® HHEATHR |h“€ Ea@ﬁ&& d"FSPme Fort printe
cg&gm§¢eh@@ﬁﬁbiﬁédzintaermob ocC in accordance with the
invention;

- Figures 1la and 11lb illustrate a deflection
according to a first direction of the power connection
shown in Figure 10;

- Figures 12a and 12b illustrate a deflection
according to a second direction of the power connection
shown in Figure 10; and

- Figure 13 shows a heating device with a
thermoblock and a flex-print circuit in accordance with
the invention.

- Figures 14 and 15 schematically illustrate two
embodiments of the invention of an electric circuit of a
beverage machine with a user-reversible safety fuse in
accordance with the invention.
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capsule or in a pod. Typically, this type of liquid

food or beverage nmachine is suitable to prepare
w@odobme3set ea and/ or ot her hot beverages or evePCHEPRDISS/063128

and |i ke food preparationsi3The pressure of the liquid

circulated to the brewi ng chanber may for instance

reach about 10 to | devi ce

i ncorporates a thernoblock and a printed circuit board

accorthunge t 0 thewknwentd:@l.oddDuresy 2oand 3eshawg device

f“”h%gﬂ%a' kS é?f éﬂ‘eb%rv’e'}ta%%evﬂgﬁéggg Bﬁarrﬁaébrjhﬁ‘e, in

Its heatin ce o

%}%I}’Ibqldé i t8 §F16%H Lphegi gliresat o "8k b&OCk and then
gmiréecrhoblrdck w t hraniapundimnie netfalr megswingndaa food or
bé&%%%éé”“%ﬂdﬂéaﬁﬁn% iBQ#ﬁQ%@Q a dher ke aBQew1?g chamber.

e y i P [

FOS%. R ésg%g% TRt .ncéo%”ora e the
et Ere i ARePr R a0 ?%W'aﬁaraQﬁﬂﬁﬂ QN%ﬁn%@l tin a
caxdehdi og therelpetdwvectydiocdlorym acliigi dypeeeff llawuid food
opa%%@g%a@@0hm§9%ma E@fsﬂﬁﬁﬁﬁmbmﬁbe®ﬁéﬂéﬂéa&b@!eéfomea
ary yater eserv ol ng a ggngn: egh metal na Sl}ke %%od
T oR&dabcte; PhéShed ducY “fray °¢6
P%@Rﬁﬁa¥4%ﬁﬁpoﬁ?ﬁbnp¥%$$%@%dCﬁ& Bh @odﬂ# n@liF@%ﬁted- to
tiporbremindg ochexaapl maporbrohnasobnacgeneral bpohel il®alto 20
a@dgct which extends along a horizontal or non-vertica
I nclined axis. Such upper flow and down- coning flow

portions na% have a narrowed cross-section fo

proﬁQF?n@e% 1PAcFEYLE] ﬁQQQﬁH%F%ﬁe%mﬁth?ﬁ@PgéPSHgapg a
pThiditcancactupokati encofdbubbltes the suctendpper. fligumres

2 pemnti on %%oﬂﬂﬁsh??ﬂhé‘ﬁ?@e&%mé h@ﬁdQﬁMé- C@Mgge&: QW rcuited
ortipn. by. t oW 0 er, W increased ve
bC?%rcﬁ héljs con ?Sklljr Erake %ctﬁelaét%r} a(?eg‘él j?hajté[
the size of its cross- sectlon changesal ong the
chambee , heetiiner ebsel aheshPow Vigl oELBYTEA drefs, 3 has a

tw@mébyoctuppemaheaan whilchimighi oiderW Seaserve tand a
f&ﬁ%%f%ﬁé?upﬁb%§ ] ” Héi&&?H&ar WﬂﬂQHﬁaPUQQBe%% ﬁﬁally

.1 ncreased 00|t ese _areas

I ELT B1'ES DT BC aUgyS FP Bt ESGIaPeRg B PHTNE Tt daroutt

bédow ©f liquid in these areas. To avoid overheating in
such areas with reduced cross-section, the heating

POWale {ERY he dkeduced: O g1 ar r espending spacks of theer
f%@ranéor water heating duct extending therebetween to
form a rigid free-flow passage (not shown) for guiding
water circulating from a water reservoir via a pump
through metal mass 1.

As mentioned above, the heating duct may comprise an
upper flow portion followed by a down-coming flow portion,
for example portions of a generally helical duct which
extends along a horizontal or non-vertical inclined axis.
Such upper flow and down-coming flow portions may have a
narrowed cross-section for promoting an increased
velocity of water therealong to inhibit an accumulation
of bubbles in such upper flow portion by pushing them
down the down-coming flow portion by the flow of water
with increased velocity. In this configuration, the duct
is arranged so that the size of its cross-section changes
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I nstance, by adjusting the resistive neans on these
parts. In a variation, this duct has a reduced

wer@essmei i on along its entire length to proviPer/ar2008/063128

sufficient velocity of themater flow for flushing
f}@gSl bl e vapour bubbles formed therein during heating.
@l thasshamper t hePmbBFEERSEUERRer lPHC VGdeS dy 1n areas,
uopehi ng hioahi chirdas ns wiriah gindlgh@anchtdresrvansaupstaeam to

946" phenbren ng chamber; dnal; shoupduso Ligbithe  mne
B T ?ﬁ%%@ﬁu.va PGl or boviiate Broar attamhesy "1l
Pyt e hikblednprasesrandohAser earppart thndhes et flow
ohavingia |ﬂrqutde§90®r@‘asbe\fﬁ(ﬁageo®tﬂt|cﬁte1ﬁ[tdat1ng in such
a£BPeLatng i LInd he, Upstream Bar U ke TALIm e BogwknGa,
VVnStream u tr art can
o Y ahRe ok B gt hg: Phr t{elﬁ?%e&&ar For

ingtonche by ewmgsmaﬁbéheamaStLﬁél@eac@amso@nf rtémsehecarts.
brew ng chanber of the ingredient. Typically, the

unstmara P&ty iQfc ithe brt@lwsngdglaaﬁbﬁésl g e%@i&%d m&oss—
e therTDbIoc

1 01) %s enélre Ixe qither|$1 S % 01ent
% Vetage i prdparat i on-hachi Ad Qnepdcc))wns?rgamuparjt
V%Jfo@h@ bPéwithg c%%@rf\%PWI ﬁ@éf n%illa%hlbngTﬁéS/‘@F@\}\ﬁngfapour
b@klstalm@rfdsmyeﬁlawmefegermmiﬂlq/ hest zent al orientation,
. e. such a configuration and orientation that the

rfAP""anat% O‘ilgpo%hetle?ﬂoBﬁo@?veff'i‘%?héf‘grfﬂ}ﬁ[ﬁeé Na

the rewl n ener al ori zon

ORFREI i g, ‘éi]FIEziC]Ph Clﬁﬁ%?trgém Tt ]a%d/aéerhﬂ’é?\ﬁns??eé%ﬂStream
ppar tofrayhdebnevabechambhe dapme ehoiwn)t be dppdsithe rigid

pé@é&@éi@ﬂ efcihenmater thewnbp thecharbeyreywing chamber

d| s of su a, th l o
L e et L R At L T LA RED
C?Wi%“c%ﬁ?ﬁ: eft NRAHHITERT sPHel ekS?Ot c%]roﬁqé‘r at%"b@gv\éy 1dquld
foad evenoeve Faget pohaktbhodk c2opsresedugedittd nitcalupgrssam

pérﬁ'@osﬁéﬁﬁ @ﬁeOErQQgﬁbnghgme§t %ﬁgp%b%h%ﬂwdé% part and
Corres ndlng recesses Ur ace

ki whe n Houdl nd 3 s asse%(ﬁ edncfvak?nﬁ alaprﬁa da tnhova%le
LRFTEeRT oROBF LAPr GWPRLY 1Mt Ehd }Eﬁ?vl%‘éu§hﬁ§b3roﬁnd the
etanecd t onal £ bbrockhe enel Dseschipmig edo £i tiedli 1 ndpoad Dot on

aI | sides, in particular in a substantially inpervious

’O‘ﬁg §@af"f}ﬁt O hE %ﬁ%tcrg%r ¢4 ag nshel bautd 3andy oper
1ntegrated. into the thermoblock, will be fixed in the
liquid food or Dbeverage preparation machine and the
downstream part of the brewing chamber will be movable.
The brewing chamber may have a generally horizontal
orientation, i.e. such a configuration and orientation
that the water flows through the food or Dbeverage
ingredient in the Dbrewing chamber along a generally
horizontal direction, and the wupstream part and/or
downstream part may be movable in the same or in the
opposite direction of the water flow in the chamber.
Embodiments of such a thermoblock and brewing chamber are
for example disclosed in EP 07117853.7 (NO8405), the
content of which is hereby incorporated by way of
reference.
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The two parts of housing 3 may b e assenbled b y
screws 3b or any other appropriate assenbly neans,
WG nak/0ass6s i vets, gl uing, welding, etc... FunctPONEP2008/063128
bl ock 2 includes a user intiterface with a master switch
2a and two control switches 2b that are connected via
housT L BL 62 br PAPEH i r i SHoEcd 450 Metisd dlesdulseia
sip@ssi Bee dfo luses oy e 3eltalar at @cbaisete | ptiehf atesesponding
réé%ﬁ%%%ngasfﬁeggé 95r$9%%20§g?§%3§ mg%bnﬁg%ggﬂ“H5J81ng 3
u u ,
8 Ser TRl Fat P i POReP=ES hoth! hEeS Earca ot TRy 3 -
11 extendi ng through correspondi ng openi ngs i n housing
3 , Thathevoeleetti chbucongecBor 9f4a fioctdomeadr Mgk 2
erﬁéﬂé@@é ebechfég devieesti npbhedl i qui dnfoedior sides, in

%’ Q&piﬁp%r%&fb%%%‘%{yﬂ%lﬁ%a&@f Whner so as to

ace uid cool i ng
Plé?‘éeCt %%aF%qﬁu ?%@Ilnéﬁdléqééﬁnééfjof\’aﬁﬁutré tllﬁletﬁ*@l ﬁ@cmne-
THortvbhepeentr alf éloectimicc powey seppbyembhedt ber molxcock 3b

o n§hyd%%h%'re%tﬁﬁr%pciqm@%%mﬁl%"%é/a@st eﬁ”ﬁ@ﬁa%lér &ivets,
ffg{‘r?‘” f91 gopnect ﬁd L{fqonalroehflo%i df 4585 user
g Y pBuer Lt SRC orifio ri ac Ph°a

l%‘%ﬁ/ﬁ%@ he"bplni Ag @ﬁsﬁﬁifchsfﬂétﬁér med b@{f\ﬁeeﬁwo CODtrOl
st otieli Yy waldts di02 andnacheat iviig resisitrar §neb printed

c showy Wotarﬂdco@ne%ftorlsp' B% ]cjourtsr@t ééglfﬂg' dy use more
%}Cured into netal connected t

FREEEE] R 6&&9&%%06%5%0?3% o oSpfaried 95 touch
sgfediter detmintsdel SWIchiconnkeeiren wht h Rgli@ess 5 tywer
cdbectinrd haonorer psumb Beind r elidethdar dndaiksng power to

m@&&f”fa Ll ylcorx‘z'l%‘:tgcgo %P ap{ﬁg' dl?°”%§%%981%‘§ Ca&lr%é;gh

sensor ow net er ocat

C%r?ﬂ%o Jtré? CPFEAMES0f 1 h OBé%E?agﬁe’ pﬁéﬁaf“ﬁi‘u &%eculcal
comcht hers t §pi Eak | ynpebrerwnra pumphended ewdtrec olevotdssr 1n

thé QUi dusQureedsueh msyar Wt efr&fath gubll MESBEMBIL I sueh as
beﬁ&@?” nQQPPaﬁgfeosaﬁgtlngaqev'%%iv%r mﬁt@;gdth%oollng

 heat| ng devi ce CE)rl ntéd circui't bo
ety a Mbcr 02Bort Bt i or 4B c%sﬂn%%sﬁoblgp the
mguas t zoc| dok dartcohte bdtinge theventenspiy. of current
passed to resistive heating el enent based on the flow

rat érygs ftﬁ@?m&bi&é’i;?%h@gu&@ée%l@%%%'%e%o\ﬁ‘!pto%etrﬁ% flOWe1y

2T AN e LAl e e hed e T e 52,
thewwr-bhcfueest A&t enperved Ur 8WebAlr o, ‘tdyee fprm of a triac

60 in a cavity the opening of which is formed between
protruding walls 102 and a heating resistor (not shown)
with connector pins 11, that are rigidly secured into
metal mass 1 and rigidly connected to printed circuit
board 4, as will be explained in greater details below in
connection with Figures 5 to 12b. Furthermore, printed
circuit board 4 1is electrically connected via a rigid
connector or cable 91 to a hall sensor 90 of a flow meter
that is located on the water circuit of the beverage
preparation machine, typically between a pump and a water
or other 1liquid source such as a water or liquid
reservoir, or between a pump and a heating device, or
within the heating device.
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nore tenperature sensors may b e incorporated into

nmetal mass 1 and/or into the brew ng

chanmber and/ or

waipsboeass t he metal nass 1 or at its water inlpCT/EF{ves/063128
controller or processor mayé6al so control further
functions of the liquid food or beverage preparation
mac HGvEE O '&ieh %%l%t%%n%lr%U¥FqQPar¢e6emadeF@éﬁdr@|m%§ro‘
covat es 1 sappby meserasaiar, andapvesiblyser dqudietf acépca for

cda’r@t‘!‘@él ggﬁntln%%héﬁgﬁm%ﬁt @ &t Oﬁgééédb%\éerr%%stlve

r edi eg i er . suc
$m

hﬁ%r

off

t t
B Shar PE LRprral GoPe ey dditei foulating

W%@%@W%%Swe%oﬂsthetbe flpguirpées pndustrattesraiettivere of
t lesrblodh beft waceor fleagukedt he thnwent icempefraa ufdcowameicer. To

1r9§réé’ée athé%i'c@u&%%‘} Nokd b&}’eer?rﬁp&%@tb%t%@' %%e or

accor

i nvention. Fl[ow neter

MeST | t%ﬁg&iﬁt%e t3S 9SS | Hedbr por at & ot 5 pr nﬂ@&o Tetal
mg$$ cdi tabdard 4nds a4 nbegraned Gurpriienengf orheipstream
tis imdéedl chaeyi t beard 4ter wasea dingeret @h@ormmte:raﬂler or

co gngp d t b
pfé%%ég ”Eﬁ%%/qaﬂ%% 9 ECFﬁlso I'n egrafﬂﬁ{ fﬁe ﬁgieﬁhe
JCWJC%I £Pen ¢ r BEVELEIENP I P TGHNELT ell2f lQtewatséjrC as a
pmmmonanglgup@ Beveandeaewaber ioukgoiangrpisp@r3 Y resgngoir,

at@athe, peinted chrewichcbopard W%haH@ﬁdgéﬁ@ﬁﬂﬂaﬁ%ﬁngement

t

a
Si |1 con, or

e aut

§Htéﬁé{ Iwbeﬁ%ra ylgﬁ %ﬁ%blgﬁgﬁlgernagﬁ%ﬁ

IC a

T et @r o Gl @§é§d§rln?%rﬁ§1 ﬁﬁéﬁ@ﬁFéChe$WRP per
ingtedidmotcashongs tdr ougis whetch..water s circul at ed.
The wat er flow drives mﬁthin flow meter 95 the

Q%E%;LE é‘ezlh' X1 P sk PLPL ] nB‘Bhégg‘%%%l%n%”%@c%&dfl é;w

pdﬁ

e SR e CiRer ¢bt Badei iy Bt

ocl t

nﬁr%ﬂ%ﬂ% £gp

bevermpgnerepafpel dngenehited acgothiengmgnethe helvisntgron.
FI®kOrme®di chots detectied bay hahlhl sessevbr90'90andthat is

lr?é’é‘fﬁé%&glé%m %n%ocoréj»?ﬁx?@é‘%' ”%l@c%ﬁg;“ Cb?%@(ﬁ]al PN ze  an

ow net er

l%?%%ﬁ?@ SERROTCD’ Odi F]é%tPg?lB*ﬁeBr FﬁF@Hl& Pegit 6oé>rrd as
a 4djistheteoroespoadt ngirgndf sctonntgds bepsoofhetdted itqumeto,

§E@b£ﬂyb@yeﬁégﬁlﬂéepﬁiéhlﬁ@t@BCan@

sd@l%@tlhﬁ%@ﬁé%ed in

TR (LIE SLYENL1 O, oL o33 c0mmonenty, | Partl el NP,

rate con

W%%ﬁﬁeln%ﬁ@l@ﬁuglpédéceé”Fhéwﬂ%%ﬁ%tP%ﬁg@bggspépetﬁ and

tasskeebpyiontedheircqutdobeond érvia ha
pipes 5’,5'7 may be flexible, e.g.

11 sensor 90’. Water
made of silicon, or

rigid to facilitate automatic assembly. Flow meter 95

includes a internal magnetic helix or rotor (not shown)

through which water is circulated. The water flow drives

within flow meter 95 the magnetic
rotation at an angular speed that is
velocity of the flow of water
corresponding rotation of the magneti
the magnetic helix or rotor, which

helix or rotor in
proportional to the
thereby causing a
c field generated by
is detected by hall

sensor 90’ and converted into a corresponding electric

signal on printed circuit board 4.

By providing flow meter 95 wi

directly on printed circuit board 4,

th hall sensor 907
the corresponding
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bever age preparation machine as well as its
reliability since fewer parts are involved and the
whoooan4fsact or i s al so reduced. During use, a |POIEPR2008063128
be heated is circulated, faf instance by using a punp,
via flow neter 90, 90', 91, 95 and then freely through
mapef 3RS LRF neEAPS mass 1thethﬁé9§}hdt héoréat ioFg dfeterage
pmmrmwgh ntalod iowt | @b ofotrasegliiiret ohbmew nigh tehardyerion,

1405 bERYLNGn E be Lﬂgﬁsgt%hw@nh@' @%@arg%ree'c%nng&%or link,
er, on printed circuit, board arran

contr
S R Gl T B0 TGt PHY Lohe Hiht ThGSear Sdnges che
Ppadsedl ¢ acpewer Pi nshel ase nof r 8estbraiid mépafl or
béassade , phapeadadnoneasivtesicof ag herdlilquid fikewdeyl ingains ty

sfﬁcélggﬁggt énﬂg; gge’1%%@f%%daqgm9ftk%elhﬁﬂﬂ?rﬁgHEgrols

t he hea [1quird by neans of tenperature sensor
ajc%?]n]é%‘il%%e o plug nember 52 . Figures 5 and 6 , in
whi ch the same nuneric references designate the sane
el enant &g i kdest & al egindgreaber hdettaid itsheimaildhited, for

1 SSENBL Yy fuéll%sgrﬁhﬁppo‘()@é ¢opRoRRRt A Mot @@’f @rlm%f and
! tr|%06§ Qﬁss 1 and tP a_ |nted CI Ecw ouah
oaré 4%a cor o the | |nvent| on" ereas |gt|rehSr g
t%o@@aﬁégaﬁ@%l @/nqintﬁﬁoéﬁfﬁl gded BléF%%éctqfvé“@/fFS‘ewl into
bfewgutie GolhmodnseSot hébassienbl yha crmogsedientt orcantained

trh\@%@in ”H%zlsel coggpégiﬁgg %’M;' 5?%&?“&%%&@ %ﬁp@% 54 is
= e o0 1 i ShenCng bf S AT e bo i 0o
CpfretiludPagsadl [V§a10Xvwe s as@@culét e wreht angpreRgstor in
met £renkb si03,, f baseampl emkastibesshapetht aispridigflow by
mé§ﬁg E?S%QHRJ%QﬁkﬁfngbabO ng? §5 a%d9<af'@h@ §§£ﬁ3¥rature

er spr and_asse st ens of course
Pt e P 18,200 oo ell St ol COlRSE 70
connécped at o makesg Imenbgwel ded thereto so as to reduce
the nunber of parts. Spring elenent 103 urges power

CO”@I@M 60 ggainst wal I 51102 .0f; Jecesse 104,48 mbﬁ{erlc

ent 0is |nser ed intor
{BSSdphen comonent 20 | Sake St orL, delelif%ﬁu%@ia%% in
g%ﬁﬁﬁ%@tC%%ﬁ“éenthﬁs§ﬂ£ﬁéhdaééﬁﬁ@ﬁénﬂx%oa—P@%@?re € power
ceopponent 160 thas fonen osf nor ertkbgi doeltectmécal mass 1 and
££OANEEH Ak Rl RS & of Hod NS ANGEL ARERGPLBS ther tikntion.
Whé%ggs Figure 5 shows the assembly in an exploded
perspective view, Figure 6 discloses the assembly in

cross-section.

Metal mass 1, a part of which is shown in Figures 5
and 6, has a recess 101 for receiving power component 60.
Recess 101, the opening of which 1is formed between
protruding walls 102, is associated with a spring element
103, for example in the shape of a spring leaf, assembled
to metal mass 1, e.g. via a screw 104. Other spring and
assembly systems may of course be used, for example, the
spring leaf may be integral with metal mass 1 or welded
thereto so as to reduce the number of parts. Spring
element 103 urges power component 60 against walls 102 of
recess 101 in metal mass 1 when component 60 is inserted
into recess 101, to secure component 60 in mass 1 and
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shown in Figures 5 and 6 , which are rigidly connected

to printed circuit board 4 . Furthernore, power
w@eommpomsnt 60 is covered with an optional cap BCI/EPR20g8/063128

made of silicon, that nmay assist fixation of the power

conponent 60 in recess 101, as well as an optional non
PRIRELRL | VAl S| EBFETB3 ar 6GRECEs cBARBEEBr piags 61 L and
caviw elerspac@s t he mai n body of power conponent 60 from

printed circuit board 4 and protect pins 61 agai nst

the ﬁgMéf°88$§&ne&@r%9V%{s Q§R36graﬂgrél%%p%dG%lectrlcal

rovi de ‘an_electric insulation aroun conponent
01C et el Tt Al s TSNS A HEhelt 'S AREr G Friac

mmwwrluoﬁpgneas 60 dnyl evacwat¢ingarei aipadsyl camgected to

peptienaklycvia btherwater mirewd atdng, t@bmalghc%@%ném: 60

'%‘eé‘év@%‘&r%}@ﬁ Q%{ BQ% RRuer ~GaMponent dur SR AT siMcon,

hi's” pur pos configuréd and nmad
t@%ﬁaWEW%u%%Sh%taﬁ&ﬁﬁﬁkﬂ%cﬁfst , PPHat ﬁqmﬁ&?%ﬁﬁlﬁﬁlln
revacsatVon et Wedtl fasomit heppowesl conporentualtdng tdleeve
6@9%&0%%%@U§£é0%o%%%%tbﬁf9ygﬁsnﬁﬁs &h1cE0%@kmﬁﬁﬁD@H§n%m;n

> TBY, D28 SUEED O el N0 SlClEnl e dyif BEh3G

28 mént FoHed apdle ok usti’ng tie Tequi T ed”
a%ﬁe@ﬁﬁﬁ@¢§o“@¥n$héﬂ-|%g%h@®F|é&m1oeﬂﬁér@@@?girv@breoverr
capans, ergl alkeati ng3resistode fon generating itfmmlation

afdeshdeshheat i omtal g@mss 1 in order to heat the
circulating water to the appropriate tenperature.

Figures 7 to 9 , in which the same nuneric references
desi gt t A& Sdnemafeneht SSTVPFustfat®e tRELr gigker for
passenbtympbnanti sélet &iel ectaomTiconponent 7Osentd  and
oﬁ@i@%aﬁﬁ§sviaaﬂﬂetQa@e@rbﬂk@dlék&ﬁglEh@@@@@ thassThi,S heat
e 0 nent Iy nso a :
g $ era Sgﬁgoﬁﬁ) cg%ﬁépégt £¥% %H%éfus For this
P%ﬁ%%%%r @Pﬁ?léri@%n%%%%h%ur%@cﬁngsHﬁéeaﬁﬁ%t%rmﬁéﬁl such
apravudingua beedbaek ,oftitdie glicent opassed elecughithe of
hé@@'%EbMeﬂﬁ%ﬂ¢6WbﬂE@6§poﬁegt heatdNg- kesheher e uation
hké ﬁ% $ sg ustration, a thermal sensor 70 for
Pt Yo %ﬁ %e ting el ectric current passed to the
heating resistor via pins 11 and adjustnent of the
heatPgesver avewonsnret @l mess bei sdi soligséd. oTheramilating
eE@ﬁ@lxﬂtE 7f@.qay alf Of r BXanpke n’@sﬁl‘dl(@ﬁlaicﬁdaka@véhefbm QaloPQfsting
t t er et ween vera
P her el ﬁsre%o?esle%}%cl ROl oThP on s marg TS % o cne
resistive means, . heating resistor, for generating
the desired heat in metal mass 1 in order to heat the

circulating water to the appropriate temperature.

Figures 7 to 9, in which the same numeric references
designate the same elements, illustrate the rigid
assembly of a discrete electronic component 70 into metal
mass 1 and to a printed circuit board 4. This electronic
component may be a sensor such as a temperature sensor, a
flow meter, a thermal fuse or another similar component,
such as an ammeter for providing a feedback of the
current passed through the resistive heating means, e.g.
heating resistor. For the purpose of illustration, a
thermal sensor 70 for the control of heating electric
current passed to the heating resistor wvia pins 11 and
adjustment of the heat generated in metal mass 1 1is
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preci se control of the heating of the water passed via
nmetal mass 1 . Metal nmass 1 , a part or which is shown
WO pooBiogasses 7 to 9 , has a recess 111 for receP@I/EB200$663128
el ectroni c conponent 70. Ragess 111 is formed between
protruding walls 112 and extends bel ow the surface of
et e SPhiss TReIMS_n$GSPTF has RaForect dFaBptkebe7ocated
at htloeighn Whi chraosensor oél epenll #2siss 1j eirnethdr@inbetween.
s@%@ﬁé{'giﬂh%kupogﬁ%%%Q%s 3y on?éhenﬂﬂ90%956a§n9§ of 1nore
socke S s.connectio ns are_brou .
OF R b CoRCREE Oai C £ PBE - COAaetor S pi Moo 10 e BRERRHCIT L2
melsa 5heaks iln Figure 8 , of printed circuit board 4
Pins 51 extend through a plug nmenmber 52 of board 4
I nt Qusockehadd ﬁpraC?%E&CQhﬂgg%hﬁhCQérgﬁﬁﬁﬂdhﬁgFlgures 7
onpection pi NS Qr n or e
§ Qﬁ %'gedgbe %éé% \Mﬁ% %fﬁ %eggggl§8,qgg%sor ég%o,lc
C%ﬁ%ﬁ&#ﬂt7é“ﬁs Reeaeéd 1%1réé%s§OITTdofb%%W%§nné§§tf@dlng
waABl shbivh amd Fegiuered? He pbwgt e nder £ &2 ext enslisa 1 hmawghl .
housing 3 via a correspondi ng opening. Alternatively,
pl ugs Ie: 5@19{7@%%@3/ becaﬂrme%oarl W dih. hoysi p Eréugﬂdwhlch a

el ectri X necte rinted circuit
S%%Ws@ §BF¥0 i JastéPrbE?at (P Sknsbrict hdadl &&fﬁe&tors

TEharracttérd stOIPC@@SGfteseﬁSdre ebémepvcietwi 11 . deéPend ssmsor’s
cérﬁt@eé@i@er alie 7B r£eessrdbyhtwhi€to Widdntbe tusgdehorfiat
al uad | ”g %Qesﬁema%r Latyr €,0f. rﬂe tal ess 1nak; TE;;'B'r% 8, of
ocatlon optionally also e tenperature o
P%%?E%?a?ﬂﬁﬁuﬂﬁnﬁﬁ%ﬂ sst“ﬁnfah ?ﬁ&?PQcﬂﬂEVHﬁﬂht?oﬁlug

mpnioees§2 Sensbeaefiedemntz? saykeor Jilnst@nceobeaaniNgCthe
cdnegadbvei denpesatas e eoefdicd entd resi dafs ¥ PTCwhen

C&E’r?éé%%’e 35819@1?'(?1”5 895{1&{1 Bé%{}éégr %%'1%01123%%“ phay 1,

Sensor con
Sefiper at GRen n7?héscd#¥é§§6hdﬁhgr¢%%%§|%hlopftﬁ§tal mass
1 heasershowastir eacgioa €| owliwermera)eand2 peavicdds amrough

h@%@ﬁhéerﬁ and rel i able-egbestithg Q%@@ﬁ sysnzledaé%&wely,
senbl ed i nto soc gf 71, nstanc% and

p%%%e %#m %gr Iaé%Xc terléT andvgggéng}e
e¥@ﬁ%ﬁl®®%%y1C%@Qp$%ﬁ%r¢%tR%PQﬁ¢@L@%IQM%WcPQBI% % fuIIy

automatic process. Sensor 70 may be glued into netal

massyHesé dgs § Or 7@Xapphe tanpepaxyreorpound., e clectric
characteristics of sensor element 72 will depend on the
temperature in recess 111, which will Dbe used for
evaluating the temperature of metal mass 1 at this
location and optionally also the temperature of water
circulating in metal mass 1 in an indirect evaluation
process.

Sensor element 72 may for instance be an NTC
(negative temperature coefficient) resistor or a PTC
(positive temperature coefficient) resistor.

Such a sensor configuration permits reliably
measuring the temperature in the corresponding location
of the heater, fast reaction (low inertia) and provides
an excellent and reliable electric contact system.
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preassenbl ed sensor 70 may then be connected by

pressing the socket's flat connectors 73 into
w@ormeeisson sl ots of socket 71 in such a way aBCt/@8P1»68/063128

connected to sensor elenen2072. Printed circuit board

4 is then nounted with housing 3 onto socket 70 via

pl uPFEAhd 'Eoritrett BE PR HEMed ol NbRs YAttt hél, for
imssantt y refdet hef notiie@ckopi ddr et alateadsll amad prdsyeedled

PGt C%bttaﬁloe}ﬁa@séf gdoes, 1ot r %qli'nrt%dha@ij%élﬁ‘;gt apyflexi bkg o
us the assenbl arried out

an b
BB it S ERGOE S Heeash Ui MhihaRe glued into
ne¢tbr VeSS oh. UBdchef por €xafipd casgentsinpxof semgeopndo The
présetdmondy sequbresol macastercapponenhscteenee, driessing

t@@sggpk¥t0£ %Qg%O o%%e%QOQ%ta#Sn?§§o c@ﬂgebg§on slots of

connectlion to pri nted circuit

S%ﬁ%ﬁﬁf|&aninc§§Fhsa@lﬁ@@f ??gJFéa@%|QQQ¥%§ eE?lf@nsor
elgreant n7an Xyznoethegowall tr éfermsht4 aks aseinndiocatted by th

héhei €Pr respend Ngoaike@ws 7assochat gtlug t e Figud esccthddor
: pf a self-positioning rigid electric power
connector 80 for connecting a heating resistor to a
printed circuit board 4 and for carrying electric
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reS|stance and resiljenc r connector 8

thetVE 58 A FoUF o | BooTdet! B1EPER COAnEIT O 1oaL  cost
sprimyed circuit board 4 . Each foot 81 is connected to

a bottompart of a flat generally upright spring
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Se
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Figures 1la and 11lb on the one hand, and Figures 12a and
12b on the other hand, schematically show the self-
positioning of power connector 80 in the y direction and
the x direction, respectively.

Power connector 80 is typically metal-based, and may
in particular contain steel, aluminium and/or copper
alloys that provide sufficient electric conductivity,
mechanical resistance and resilience.

Power connector 80 extends between a pair of flat
feet 81 for connection to a printed circuit board 4. Each
foot 81 is connected to a bottom part of a flat generally
upright spring member 82. The upper parts of the upright
spring blades 82 are connected together via a transverse
spring member 83 that comprises a flat central horizontal
part 84 inbetween a pair of inclined intermediate parts
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menber 83 further includes a socket 86 with a

t hr oughpassage for securing therethrough an electric
wW@omneeises pin 11 extending fromnetal mass 1 PCT/EP2008/063128

Figures 1l1a, lib, 12a and 2Bb, in which the sane

nuneric references designate the sane elenents, a

8 poter - cotittelctivy 8®H¢§I§bh§ﬁat|éaFﬁ§m§ﬁé@ﬁeas%@ﬁblé&l and
iwvd i @edowertpi 5,183’0 af heatinyaresi starbénoB3shown) in a
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pHh gUY esxdetid@idg , £ €xt endf gy hessveen printed circuit

board 4 and netal mass 1 , is not shown in Figures 1lla
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n@osnect ed fandnseeurded oM Prtnt edagier calidmdroas d 4 ,power
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f d
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of power connect or nti nuous el trical

DEoHREt P on2BetRO¥R power PiiPa1l ahd fr afsErsd Nemsereen
rP83 ey berachi evedrdy4f enderntibti ngser lwelidi mgtpisholh in
riduidd ough-passage 86. Power connector 80 allows for

smal | positioning displacenents of through-passage 86

in theetx dil¥ectd orpamk y cinresttian, 84 t oef erlende tarlly

cdige xyZd r ehar eridale AssOEh abednweh cEirgﬁutloo&@rlea., for
%{Eirgé?feye Jieedons Ofe%%z‘?lga%%“e”trs ?ﬁf provided By, o

nt orle atIOI’]S

aperpehdi €apar - oM?éﬁ@aF@§ﬁ33lo¥a?%% PééPF?@nFl§§Pﬂﬁgboard
4 blsade therbepsw8?, 88i,n wiilchepeenilt dilsphaghe mentrs capamgiin

h&Péé e%ﬁoﬂ%d& r @Ctd&DSthEbgg‘he%cﬂéﬁ a@d Ji D, aopckiﬂb% h—
and S 12% and ther

han an
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ijgmon Pf Ig ]6‘? n ades §3§ a small flexion
SRR Hedt Tt e ety e R T Bs,

Power connector 80 allows for small positioning
displacements of through-passage 86 in the x direction
and y direction, with reference to the xyz referential
associated with Figs. 10 to 12b. Different directions of
displacements are provided by the different orientations,
in particular perpendicular orientations, of the
resilient spring blade members 82,83, which permit
displacements along corresponding directions.

Figures 1la and 1lb, on the one hand, and Figures
12a and 12b, on the other hand, show a displacement of
the connector’s socket 86 assembled to power pin 11 along
the y direction and the x direction respectively.
Displacement of socket 86 in the x and y directions 1is
achieved by a small flexion of upright spring blades 82



10

15

20

25

30

35

40

respectively. Figures l1lla and 12a show power pin 11

extending right through the m ddl e of through-opening
woe09am36t hr ough t he t hrough- passage of socket PGBERIWE 63128

all extend along substanti akly the same axis. In this

configuration, power pin 11 is positioned in line wth
andwer SBohheELBK18D GA éﬁcrlénﬁﬁuénﬁ@tr@@rﬂaé@t G uts amy 857
rekdsptacesnent flexion stress in its upright sprl ng

bl ades 82 and inclined internediate parts 85 In

contFEEtLeFi dirfesaPib hAd 1SS hEWTESWeP1pi n1111 extending
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0 ocC
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The displacement of socket 86 to adapt to the

gura ion,

position of power pin 11 may result from discrepancies,
e.g. manufacturing tolerances or different temperature-
related dilatation mechanisms, between the relative
positioning of a pair of power connectors 80 on printed
circuit board 4 with respect to the relative positioning
of a corresponding pair of power pins 11 on the metal
mass. Furthermore, the relative position of other
electrical components that are rigidly connected to the
printed circuit board and fixed parts of the beverage
preparation machine, in particular the metal mass, for
example temperature sensors and power regulator or
switches, e.g. like the ones shown in Figures 5 to 9, may
induce displacements at the level of the power connection.

During use, the passage of current from and back to
printed circuit board 4 wvia first power connector 80,
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i nduce displacenents at the | evel of the power
connection. During use, the passage of current from
wa@naholassks t o printed circuit board 4 via firstrPQDRRI008/063128
connector 80,first power pi2& 11, the heating resistor
(not shown) in netal mass 1 , the second power pin 11,
finet seevAd poverl tonhet 628010 s*orMtYDT | égoby sgown)  in
m¢omer mswst dh arhg egeit @t dr poeeg. rdart rilac 60 Berond power
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PH%@W%%tl%hr%¥lﬁen%%?§ 82 caﬁrab§8rbp§ﬁ€ﬁ aQﬂ&%ﬁQR?r 80.
Ldidfesencei i t hoat ereesspveberwdetri mbrt altwst r esschiarage

lé@&%ﬂo&@nBQC%QHﬁ%%chiﬁéﬁi@db6bE@m4 E@ﬁrgnéhorIﬁ§t$eet
Cgﬁggsg' t%ﬂglofnsﬁg§t%as%hgf %ﬂu§4§£g€ ggp%%gween feet
8 hati ey E%GOQ%W%FICﬁPH?ﬁtﬁﬁdlﬁeﬂﬁh? abd¢Eethé tegsy dfen a

caboepdn@imm xrds thjemadelafldenitoml ade- tngebers 82 can

agonavctd e, met aépa?@{rﬁc{ﬂg cﬁqrftér@?l%et h@ﬁtﬁ@iﬁ% %xcessive or
Cross-section of t he

0.
Aot |on|%g d??sé% tHat I%gﬁﬂbe%oq%ﬁ% ed éﬁh v Printed
crompehseteedih- al | dlrectlons whi | e mai nt ai ni ng good

elegfrlcal and chanlg%] contacts for cur%gnts %P %
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3 mm x 0.2 mm or 0.3 mm, the positioning offset that can
be tolerated and compensated in all directions while
maintaining good electrical and mechanical contacts for
currents above 10 amps and temperatures around 80°C, may
be in the range of 3 to 8%, in particular about 5%, or
0.25 to 0.7 mm, typically around 0.4 mm.

Hence, with such power connectors allowing small
displacements in one or more directions of its connection
part 86 relative to 1its base 81 for connection to a
printed circuit board 4, small position tolerances of
preassembled or preformed heating element connectors can
be compensated and still provide a good electrical
contact performance under high current and elevated
temperature conditions.
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printed circuit board 4 , small position tol erances of
preassenbl ed or preforned heating el enent connectors
w@e anvbesseonpensat ed and still provide a good ebPerEPi008063128
contact performance under Righ current and el evated
tenperature condi tions. Therefore, with such a power
conner oL Gee 1 h‘&%t%eislﬁ%]ésiitP@H@rl renggeketr 86 diat self-
pecohneet©r ipans sbtkeitt B passidirendarqor opiide all, it is
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are rlg secure out er

hagdy aflo Fﬁ@@lrpors&ld@ OT?HH]Squ’meq’OSIIB% dhe Q@Sﬁoré that
ietecperctepnponentistofhewssdtert ric ¢coepoment sofrap eating
fé N1 egf afﬁﬂmcomi@n@ﬂt:éroé1Qbs©;‘fetf§e€<0@5&@ﬁ%m43 CSUGN &3S one
resjs e ) 0 nd/ of, paver

OlfrIaCS t ?aé%fre secgcpur?ed’? rﬂisg a%od/or ottsn\lgi héﬁie rjt%ﬁdly
SPRISESd andl? or thRe BFLABr eSdBRpoNERES BA LDke éutermaé’ deélso
imfotperdtexprn ntitd orirexanpleide conta older . mAe electric

chhpssifed e ithFi Q%%t%gc fh@ﬁ EﬁbHEs4 maysk&E@ﬂﬂﬁégrated
connected to a th %% ri ac
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As illustrate in Figure 13, flex-print 4’ is rigidly
connected to a thermal fuse 75’ and to a triac 60. Since
the inner surface of flex-print 4’ matches the surface of
metal mass 1, triac 60 on the outer surface of flex-print
4’ is in thermal communication with metal mass 1 via
flex-print 4’ so that heat generated by triac 60 during
use can be well evacuated via metal mass 1 and optionally
via the water circulating in mass 1. In a variation, a
triac and/or other electric components, such as thermal
sensors, may be rigidly connected to the inner side of
flex-print to improve thermal communication between the
triac and the metal mass.

Flex-print 4’ is connected to functional block 2
into housing 3 via arm 4’’ for data and power connection.
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via the water circulating in mass 1 . In a variation,
a triac and/or other electric conponents, such as

wo b@wmedsesensors, may be rigidly connected to POEEPIN®063128
side of flex-print to inprave thernmal comuni cation
between the triac and the netal mass. Flex-print 4

Vizg gsfindét ed tox Rincth ohal MBrodle LML st aga3 nalated

carem#4t ' Haorrdlat &cand ipewenceonhect honsVha aim 4rid/or to
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sa@ahdrever agel pr disgubdef oot macheneawitrth @embodiments of a

b&hdEFageVersi bl gufusedevi Ge-hThe RRAM ng accardilgddple

the |nvent|on as an electric supply circuit 57 that
fuse de ?
(S conhectable to a power source (not shown) , such as

t he @E@nSm@%h?@equb&@k&ﬂﬁgpoﬁ@f $QHr C8nvaWRRbY has an
|rcuit §7 i congggt d55°tﬁ @rlnt%%ncb%%uk b%ard
f 2 WhPenY bear s e’ machi'n control unlt
S E¢D- dBRtr cthem) rneﬁ’é?]y @@l%@? Varn6usC s nﬁérfea@ééfatl@nt
pdher vas i ovs. panpsl of ct heutrachi’ne st hathneegeidr eo a printed
cf%%&ﬂ@tbeagent@@B 5¥0Qh§§haﬂé%¥é'ﬁ%@rﬁégﬁiné rBUMlNtF 01
sensor rCU|t 57 has

SSEhet e S t o %%rﬁogongffpiéueﬁg SRR e Gt Tous
l%ﬁ@ﬁﬁﬂ¢e$hélbeﬁéﬁagéaéﬂOwﬁqupértéodoﬁachhﬁeIndthH@uathat
régat ¢ huhasmea ivatesntnbef kuchcoanedt edséﬁ anvatetice, a

rCg. Held +RAr U Cuégﬁséfgé Fopump (Qt - shown r¥ o leﬁt 57

P
ownstream cayi t an_upp a
R L T L TR L 0 A N O DO
apevefagehs ngeediam suchiasia@ @m@ﬁe@a©¢lm@a capsul e
and t o cooperate MA%h a beverage or |qild food out] et
t

mbet o SHOPY { ndES shotA}SE AlvER ge&?&“ﬁcﬁﬁudnto a
W@WI choR08e 2050 p@rtrechéﬂrcattByam@umpedn@m chRPEB)4 tead a
déacstitdab e asserpl yimndid nafeasey | Hregratdon gfadthe of &
b§¥§£§§1unit arranged to receive a pre-packaged beverage

numeric

power

ingredient such as a coffee or tea capsule and to
cooperate with a beverage or liquid food outlet member or
assembly (not shown).

Advantageously main switch 205,205’ is mechanically
mounted onto PCB 4 to facilitate assembly and increase
integration of the system.

Furthermore, the machine includes a thermal fuse
device 200 that has a switch 205 on circuit 57 and an
actuator 201,201" arranged to disconnect circuit 57 by
actuating switch 205 when heater 1 has a temperature that
exceeds a temperature limit, e.g. a temperature limit in
the range of 120°C to 180°C, in particular 140°C to 160°C,
indicative of a malfunction of heater 1 or of its control
unit 4.
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Furt hernore, the machine includes a thermal fuse

devi ce 200 that has a switch 205 on circuit 57 and an
w@edatrsss 201, 201" arranged to di sconnect ci r ceCT/ERBX0%063128

y actuating switch 205 whenroheater 1 has a tenperature

that exceeds a tenperature limt, e.g. a tenperature
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thchiae dbvihe, i mydnticore dioesirbtbeeedese be derurnedood

md €Hi 1 5@ VF Tt g | i Ot deie t 01 fieptiasemd herdsse. devi ce,
unl i ke existing beverage or liquid food nmachi nes .
fittlessa thvore-t20@ theer mah fastesatRus@ldevilde 20@at 1is

ahesn@ed agd uatoh 204, 2034int habdi s rapiarged 20Q @l@%hr@ﬂ the
ude P QmEQQ % Stao%éoa?ck?g@f ”§ﬁetgg HSSﬁtg%t%ype, Qhen
a swtc th utton

S%Jeﬁirp%?%?%ﬁﬁ%t‘ilﬁn lﬁnﬁteiéeéaéﬂe%dt R& hest 8pad6rasct @ to
acctaaet ethihenserseitichrahdoppenceiceut tS67. The

enbodi mrent shown in Fig. 14 has a fuse device 200 with

an ﬂ%a?@?o%ﬁ}epﬁclﬁm“ﬁg énplFrJrgZOZ frovasl é‘aﬁ}ﬁﬁ tJFice
2Q0 r ecttihonanf artrww@0220adndiacthérnp- rmeckani cal2 movable

= EHPOROL o 1DUBE 0 00FOaieglen 0k aRddl b ISR -mechanical
1@5‘3‘%‘@%6‘“ ntB:'?e%f ew b, The, 1 hermo 1”‘90'3%8' Cal, thermal

onent arran enent suitabfe to conver
C?%U%%%%b%n thér?é?#ﬁér atﬂf% Feo&RorReshanegharicgmonent
magthonany disphaeeaepnt susuehlastanceherent tmdeacfsaage of

aSh%%%p@%Qb)ﬁeal | oy & hat 1&1@:’&59”b§f31ﬂetc%a$ﬁ%%qa Oécélon or
fret allic stri p eISergerl 1 enf mwitgjﬁ \eat er emor
§<% e t 8nper ature | FAFY he erfio ?reéﬁgﬁlcn} -y
ajeb@ipoﬁ@ﬁlt olfe%mﬁalff‘or 1901 §hvReti vat ed BhdMGf L LiEgestrip
epeme202 agai nst user switch 205. This will disconnect
the electric parts of the nmachine fromthe power

suppisnednneeeedhesterr duitxsTeds Waka fhEPReatares 1imit,
tiienpehatruvemdrbpsibel owdoheohnemper atfur eattator 201 is

activated and will urge pin 202 against user switch 205.
This will disconnect the electric parts of the machine
from the power supply connected to circuit 57. When the
heater’s temperature drops below the temperature limit,
the thermo-mechanical component will return back into its
normal state and pin 202 will either follow the thermo-
mechanical component or may be pushed back into its
normal position by a user who actuates switch 205 to re-
establish the power connection of the machine.

In the embodiment shown in Figure 14, the user
switch 205 cooperating with the thermal fuse may also
serve as a main switch that may be operated independently
of any over-heat situation in order to ordinarily switch
on and off the beverage or liquid food machine.



t he therno-nechani cal conponent will return back into
its normal state and pin 202 will either followthe
wo bewowsset hani cal conmponent or may be pushed bPCREPIW®063128
its normal position by a ug2er who actuates switch 205
to re establish the power connection of the machine.
| n tHE bRt Yrent Dshievh  iICHOPICgHEE t145heWe dder FadR¥Rh 15/
tO5usoopewatichg 2Wist v ddre tdteirmpl witisetay taksnaserfuee is

a e @i PR &Y S 1 e that s PRy bergperiad ed | ndependentd yr of
any over-heat situation in order to ordinarily switch

on andsof f diclve deeverafge aronpmjdak f oad safety electric
té@%‘f@@uf@w%ﬁ@w i & hepenbodi nent Sh%’ﬁn‘t@d':' ae_Lnst
n he .user swtch 2 coo eratlnrgvmth hﬁ?}? h
Ef%%eerl sla délfcatdl shi'féfdeparat urfl?’%?rﬂ?l% rewl
g1 R @ pm @05/ tOFL%Jéan]eWSCeaEGmeéh‘prarfSCbsfarébﬁétylntegrate
tied ecéLéctteppecahbbresensob 203 heechanindald,y rameactiture
s@rg%PSEo@eaJserr}gf‘&ﬁy' '&o"n‘ﬂ% ‘E%'d C@c!""PBBC%to' o, g similar

therew th. . Furtherno si npl.i assefgod%/ed?

m"i‘ftﬁ%e?su dtegrasedt A OEFecﬁPu ¢ & oReTt frgoodiment,
spelchi ngempemperacusensers 208l $s pegcdhypectandebtvedpther
mé M £CBo5@ hien IS Mh apafannan aas it scussedl above.erdtim@ly

1888, PL %M@P enbodi ment, such a tenperature sensor
nmay a connect ed by ot her neans to the PCB, in
partT@h@@faﬁﬂ@a pahtby oroenhbhek¥rkl exidl ecfpangture of
th{@Pf at, Uf@@%%%u%&?’ JIH d.or 28§hel§ e%@%%%‘éﬁ;%d"fwhth a
erature sensor i S associ ate
C%H?Jol mReRts tHhat SomtTrols tﬁ%eeleé@tcrtlrdé%alpo%wﬁbn%f of
a@ctatabor2Q01' vvdalttscoonmettiponcaircaaitt 2204 cegperndingg on

009 fhbigonpasut efpt eaperal UF@I FokthAstancee e Gont mlans
1 EANS. L ngl ydes, a sPRURh, S8 hfae%r%ns%ttr gnsisto Jonr¥leion

connectil on Cilrcul fote er’at ure sSenso

c 30l ndedht BEORRTSS Ehet PR BELR e’s%%?%%r2%)3 t he
povel  SEELL B0o05] 2t e L HELRALL . user st ghes 205 .

and ‘even ac 201 ont o
POVt ef Bt ABIY atsﬁé@éaé@ﬁp&ﬁ@rﬁeé“&r% Nt eawbﬁc%ie%e@toﬁor@nd
evidn ofa®GBatdot hat0l’s emwect riicaldly | nsulratestl farom t B 4.

PPéfjéf'&!Sl/y centkel ddﬁ{plon%fnttsgeap@Vﬁbﬁﬁ%e%nS)d 'télulislécfc%ﬁ 41
avin anti y

o HERl BclPhi 6o aRACET B P el DRFTStoh ThETSIE B ipary
C%®¥r%}rﬁﬂgédcﬁh1ﬂﬁb Bersernge épécﬂﬂﬂﬁﬁﬁicf@%®|W§Chlne on
PochanHeakeas$gmilaviofg substantially all the electronic
and electrical parts on the same PCR 4 but arranged in
two distinct electrical circuits, mechanical assembly of
the components 1s facilitated and the safety of the
machine is increased.
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the components is facilitated and the safety of the
machine is increased. CLCAIMS 1 . An in-line heating
waleowoe3sed, 2, 3,4) for a liquid food or bever ageCT/EP2008/063128
preparation machine, in whi286h machine liquid is
circul ated through said heating device and then gui ded
into a brew ng chanber, suchras a capsul e or pod
housing, for brew ng a food or beverage ingredient
suppl i ed i nt.o sa brew n chanber parti_cul ar
L P a5l A Bt TS Capeu &g Hod LPht o t Heauid
fcm@vmomg bﬁ\a@m@@e suchpareationg tevhceecomyr i shiAgh meghine
1idperdrobk ogkrwht AradmehabugBssa(d) hkhat ngneierpekatest athen
gﬁ#i&ﬁ i Apoout 'be}efmgl;}?ﬁ a-heatd pg gﬂéﬂb%{ exten é”Q or.

er ebetween to a passa

e urding s uj
heiFeifat i hyt t hPEEYh La] 8 né@% t RE n& §é’e§%1gﬁg &ﬂgaf%gjéx?
step bhcedimilrate fedtd abdetongupphygmheat tonsagpartiquia; an
ua@gedl@rm@ @uﬁ%&rﬁad‘«" ?%%[’lilﬁ ge/ﬁmncfé[}eéﬂl 1% suchpag SENSOr Lhe
use nd/ or_el ectri c power
AT S S Tr I S gt S € eSS or i nto
the thernobl ock and that are connected to a printed
- i r €DPrmpbapdk( 4)tdndd onehatl| &espri i) (4hptarimargedneges
cont riell esai daJh herumikd tocknanda opkiaenaly ychambder extending

E‘r{%fék? S’E‘bdflo' uid fo0d of P@%’%égél%e@%“ i '1°J3;uld

I ne ere I nore el ectric, conponen

0
a%rwgmryg cb E%E‘E dstaégs&}ad;sprNiﬁeedm%FF‘cB?ﬂ“@oeﬁrdfanged
are/ ecchiekapei meati renpar to celbaplyi 94ty do ceandetlgrauid;
pims (11,51,61,73) or blades or rigid plug (11,51) and
socket (80,71) nenbers. 2 . The device of claim1l ,
_\/\éﬂr?erelo one or, 1%%rterl% eé:tHI{IO el n;aonen(t: are sec%rre {f’ﬂ)
f n°f hE°hSt & Srasd “and §re <er et 2 ?r%ﬁﬂerrﬁergtu

s@?%@?asl, thegafal fadesanfll oW neteFsrifest@iRr (ratsents
andiet er stlamd eheetrircgpdigr esegulatiorsntod orThénto the

?@Yésgﬁo@fo&ﬂ aér@@iég@%% are"‘@%ﬁﬁrbrgtéa elegt rﬁﬁn%%@%eﬁ@ult
R R oS heEoRaing: Skl atf Ty mbank BFTanEPdsdd ohtrol
spritg t@l@éﬁ@ﬂ@thqk tﬁ@dca@mwr@flkme fearhey foenshgomas of

skt fQiid Phaty COMMVSEHANge thes componentmachidhe
devi ce of any preceding claim wherein said one or

WIPEE 8! €511 G LCONRONENtS COUPLLSE B RBVREAEQMRREN ;1 y
connected to said printed circuit board and/or flex-print,
in particular wvia rigid connector pins (11,51,61,73) or
blades or rigid plug (11,51) and socket (80,71) members.

2. The device of claim 1, wherein one or more electric
components are secured on or in the metal mass and are
selected from temperature sensors, thermal fuses, flow
meters, resistor heaters, ammeters and electric power
regulators.

3. The device of c¢laim 1 or 2, wherein an electric
component 1s secured 1in a cavity of the metal mass,
optionally the component being secured by means of a
biased spring element in the cavity or the cavity forming
a socket for a plug comprising the component.
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such as a resistor heater and/or a power swtch, which

is rigidly connected via a rigid electric power pin
wa@nahoa43ssyi d power connector that has a socket P DEP2008/063128

receiving the rigid electri2¢ pin, the rigid connector
being resilient, in particular nade of one or nore
4spri%@eb¢%‘dé§,@ Pé alnYow 1 &l ‘dreneht M of "ERESsBckefd one
of omosel felpositiontogpbhenssckeimparieends t hewpirn amedrent,

sSECULE &l BELELEoFORLAEE rbehween tah%ggrieegi %ﬂﬂttclﬁﬁ;‘ which is

connector. 5 . The .device .of. an r claim
TRRTER cORBPRSEE T B nted ‘GFeur 1o boht d SofEAl ne i And e
T4 niperf oF ossnandiof theknBPsandsec&etr ifer wawedtiimg the
rholsi 80ecsuth @sna plrastitghdusbngectbat beSng resilient,
iﬁ3§§§@i§@d£¥_ﬁQ@@eS%egnéookhﬁokge%gQQE%C%&dd%s, to allow

arficular vi a(ﬁénagi, and t hat e{]%as. onelfg_r nore . th
dﬁi% FYEST0F tHe pdssagt el €cty i ¢l iCaifedt s s ¥%r the
seomectansynto the ppint ethdi itoui scboaed ¢ beshidc omergract

bdre el €ed rp Ln conponent Sothattare rigidly secured on
or in the thernoblock. 6 . The device of any precedi ng

SClaiﬁ%em@i&h gongri%es a f% X3 riﬂti%ecu%%% t%&% rigses a
surface of the ThefdbPoekSItHe FILesTpr At Raviong it

PHEpEe@uLArcuAl iGfirerd steetehaedf ddes?t heMPREVABERocEnd/ or

tlaentnd hat ahdicoe pecat és ainesilstongheabesinng,t heukcor maaf a

pBadiept i ng oy apdy an jout gL shdecL 0] Which Qe of ABr & ne

tﬁel ect rjdg conmponent siarg opy. onaII?é rl%lﬂgl é sec Eﬂed.(}ﬁ?e or
TR eVt et Bf Pahy pretedi ng clhaPfy r 61R TS &P

NYpE¢ nEeGRENLcUi foboald apdrordt| ©L prlattiscal r eivgedaters

f@ﬁ)ntb_ﬁhethErﬂgh&IdTDttlié)C#raﬂde@pbiialﬁtalilty_Hd.t_rﬁdleto said fone
u ons, - PUOP. Or e r r

O% F?%@l %Sifeoog‘ig&r algoe@er age %rggg}:ata%getn frrj(i;% (F]}hig Eggﬁ%ﬁg or

OQelt cE of TP ECeti ng cl ai m wherein the heating

chanber in the metal mass is elongated al ong a
6diretthe onevict| oW ehyl pgecddtiihgoagh itthe wieiss$, ddmgprises a

fheatd hg, chaabal-cq0my i 81 80 r@RELONA | yhantUBPRELILBY, the

ortion followed by a down-com ng fl.ow port.i.on. that
£ R sl WarPOWed cf bsSSeCtT O f of "pr ONBLI fig “an “h L £aCeS

theciegsaabverscianf of NiT qding CalPerg telfe upperianart Reater
imovine coormgof| awhpatrthgnsotia;i ahidbieth amtaccuhdeaticowhich
oid BUbHLeS. i R 1the Ypper ofh OME ROETIQR ot AohhAY,d fio0ad

or bevyerage preparati on machi ne
secureé{. g p p

7. The device of any preceding claim, wherein said
printed circuit board and/or flex-print i1s arranged to
control the thermoblock and optionally further functions,
such as a pump or an electric interface, of a liquid food
or beverage preparation machine.

8. The device of any preceding claim, wherein the
heating chamber in the metal mass is elongated along a
direction of flow of liquid through the mass, the heating
chamber comprising optionally an upper flow portion
followed by a down-coming flow portion that have a
narrowed cross-section for promoting an increased
velocity of 1liquid along the upper and the down-coming
flow portions to inhibit an accumulation of bubbles in
the upper flow portion.
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conprising: - a brewi ng chanber, such as a capsul e or
pod housing, for brewing a food or beverage

WO pgwedisent , in particular an ingredi ent suppl PE€DEP2008/063128
within a capsule or pod inBo the brew ng chamber, by
circulating heated liquid therethrough; and - an

9§ n- 14 nelhedifing foed ceL 1, 283285394 t RI§PeReiABBl odkechine

chai ngig et al nmass (1), as defined in any precedi ng
claim for heating and supplying circulating liquid to

_the ' g.ﬂgrq% T chi, ,
mﬁﬁe?g%ﬁ% g nmet a o AQCPnI%%t ngogt tqunoéﬁegbg housmg’
chtmbe PLEYHRCt oget hé.ooa rigrd ﬁﬁé’%@@e i nllp%i‘?%%]flar a’t
rpgi i dwleer f how ipassabentf osugei dedg wsaihdnl igurdpsule or

C;bé&U'l@lttlongtthO@Q&ﬂ d dmsderll. pThecBehi H€i 0 heated
i gre ﬁl n rg(gre t her mobl ock conpri ses an

th%@%e

ups ream par & bt ew ng chamber, the upstream
part being fornmed by or rigidly anchored in said netal

- massigol i hat heRé 1ppgic Vpassage of 3ithe rethl amgdermoblock
exdends bentne:tdle bhiew nNg)GhasnbereflAedThen maahi percafeding

clalm 11fo}9’h'h%gt991§pa JrSEeSs G foMst reampagt ; Hevwg{u@d to

Ilqw food or ge outI et” and cooperatr ng wit
Wjera?n‘pla"i‘ % formthe brew ng chanber, the
dovvnst ream part and the upstream part being opti onal |y
loovdbhe aparttirendomiovabiemt et wererfeom t heesupptyl | maes’

1&11@1: br 6%m8t0%@f@%e§fﬁﬁnéh@h§¥ﬁ%@§%atﬂ&% fE&@éEﬂT@r a rigid
br ewi ng cha §a| d ] ng Opn%r he nmachi ne of

PEraT 12,1 V\,ﬁ U the ?]pst rgeam pa 8Wt ™ et ar” for
gwm@%n%r%arcﬁxbmu%%ecamws@rea@h W@umuwWe to

and fromthe upstreampart; or the upstream part and
11 he et al meass nar e svabhaeien b ocoto and frepetben the

d f
L s 0ot o Baberiae praparati of="nd
ChefehE e, t1hﬁ pLaPFFE%?Iar Res tdePPABE i 1P one of T clBiT LY
achordd, icoppiidsimegalamegiecta i chaupphy ciipedi aEsipe of

tIEONREES Bbh&s § O 2 RheCt ki€ ﬂ%ré@%@%h&n&@ﬁt er (1)
powered by the electric supply circuit; and

12. The machine of claim 11, which comprises a
downstream part having a liquid food or beverage outlet
and cooperating with the upstream part to form the
brewing chamber, the downstream part and the upstream
part being optionally movable apart and movable together
for the supply into the brewing chamber and the
evacuation from the brewing chamber of said ingredient.

13. The machine of claim 12, in which: the upstream part
and the metal mass are fixed, the downstream part being
movable to and from the upstream part; or the upstream
part and the metal mass are movable en bloc to and from
the downstream part, the downstream part being fixed or
movable.

14. A liquid food of beverage preparation machine, in
particular as defined in any one of claims 9 to 13,
comprising:
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- a thermal fuse device (200) in thermal comrunication
wWith the heater and associated with the electric

WG ploy3ses rcuit, the fuse devi ce bei ng arrangepCT/@P2008/063128

interrupt the electric supplly circuit fromsaid power
source when the heater exceeds a tenperature |limt,

- wWhet eitl At thesvalP lrus€1deviiée (200) FINRreVERR] DI go an
andl eonmpt ¢ sesvar sswicde ( 205) for automatically
interrupting the electric supply circuit when the

heé‘t ﬁéa%%ee% gév?ei&ﬁ'pﬁ att (£ éi%ﬁm%héuﬁ’%&c%l cuit;

bei ng “oper abl a user “ose ect supply
ci?tit when the heat er has a tenperature that has
returned bel ow said tenperature limt, the fuse device

- caprherngli fysss tdeuiae ar0act uat orhé20d) tdwatmursication

aryanged- o push out a?th' r!assr&dlﬁecp' SHom (202) clectric
agai nst the user svw%ﬁgS gh @ erature [imt é ‘
exter 5y tHE Teat U§§ t e%&?ﬁa Cthe usert9e ©
swi e et oped ERECEIrAEUITURE D) C1uBiitThérplckipRd gfower
cl abum dd, wivdrerehd Hderdtisexdevdees (2a)ehmsuadn 1imit,
actuator (201) that conprises a thernonechani cal
one t hat in r mal atjon
W%@PJE)I{‘ %gf hC% al f&gﬁaﬁlgca%fg act (sz)at e% Féﬂgggsﬁl&?e and
CIWPE LIS 2@5)S‘Tjot%eﬁ2pﬁé el et ﬁPEO%@EbF?léM diitteyspting
tiwhealtherheateppéxceadsuile Wrenpetlat uheakem txcekels said

téﬁ@éf@tlﬁ@@hﬁﬂwi@' @H@DQW%EhC@@EEbSb@@r‘aﬁl@afb&' %U|L%rera to
or, a bi

CIIST%S i fe< ofel alrrﬁclfu%l&e? ?Helafusgndgi/ ece ?%E%f has a
t@?&?@ﬁ@é@e a Satet yhféf’r ectTHEr thp&rat Ut e SSelfsort EFz)ature
limit herumd counani davioa wcbhptheihegat en (brranduwdmr an

a@&@&éé@”@@@f‘ﬁ'Eﬁéta%uék%n gglt); %U@B %%ttu%t%ﬁnt h&od or

user SMAt e el ec

t .
PYEA™ whet [}He sﬁ%@ﬁ? ens%l?e(zdjﬁe]ﬁ gl %?g%gggd t%l et saia
Ceppper b LR e lg@hdr at ed Dicedehediver L dieahadeeds the to

adenpes atikk eudé M dwitd. addeop@ehtine of rebat mAB), . whi ch
conprises a printed circuit board (4) having a control

i teler psontial | bpothe heatsr (4l a0ch ORLONALLY qeice

urt%er unc
(20 k| d&S i en n%%\z%%%r tWeOlﬁrl ﬁh@& cFP@BHS%éarfﬁ thermo-
mé¢chdmeral nctangiargere: sathetty ¢brcunt {ldymd hatcdmsnunication
wetiecthiccald y- sepanat ea%cpntha% Mécrﬁd%dléalrlgw Lcbeards the

uddOMENELOREES) eLrgULE, Lfhe

c%rgc supply circuit (57)
when the heater exceeds the temperature 1limit, the
thermo-mechanical component comprising in particular a

shape memory element or a bimetal element.

16. The machine of claim 14, wherein the fuse device
(200) comprises a safety electric temperature sensor (203)
in thermal communication with the heater (1) and an
electromechanical actuator (2017) that actuates the user
switch (205) to open the electric supply circuit (57)

when the safety sensor (203) is exposed to a temperature

generated by the heater which exceeds the temperature

limit.

17. The machine of claim 16, which comprises a printed
circuit board (4) having a control unit for controlling
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circuit being connected to the safety sensor (203) and
arranged to control the el ectronechani cal actuator

W@ 2@%/0338618. The nmachi ne of any one of cl ai ns BAT/EP202§/063128
whi ch conprises a printed é2rcuit board (4) with a
control unit for controlling the heater (1) and

tipt NeAARPEY flur thet PORECRBASYoff 'SR kWi Blel oBticRfaguch

maciplimg, oksuah ehectar i sunpt enf age, crdtwher eintatrfheast the
pfﬁﬁkéﬁ ED?CQQEU%B%&d(%%%Eﬁgk) ndhey raS%%E%Qy(%Q§%Ult

e resen et sensor
A S ohhEor Buteb ERa T vo2ensar (209 AT e
cam%halbcya@@ afpant thereepPnthatl | sielcEdtri caﬂhlq/ safety
cinswlat edihgomdmeecond reb wlid . sdfeth Idapia f 02d3pf and
a PEYE c%@cgetgr8?9£?Eio@hga%ﬁ'e%g’roh%cﬂgﬁtﬂc%lil al- t%%,tgﬁf fed 7
In any onée O al s conprising a

arrangenent _and a printed circuit board 514)
IoartTiedl 8PCRIpRi Med28Yr QT Bbard-piext i vg aFQ:oHrolWthh
cunptides zoptiotédngioneiorbmerd f(dhcwiiahs aofcantterol unit

féi Uicthrariang @ﬁenthes%@a@éf nt@d chheui fpboaksh (#) further
e

ei ng encl os t hi subst ntlaIIy | per vi qus
nctjgons(%? %Aro et[:Jltl Che prl%nt 5 i PeliPt bodld From™ ¢

lrﬂwﬁaa%d/ oafnd/ammer@mrssuaénslﬁﬁéﬁw t heSf | d the actuator
(20T ahgeient th20usArprawitted c(2@i) tahdar dhen blrexepiti, ntthe

siPétf‘ Eéﬁgbg fQ@@ or i& b&%ﬂc@l%ﬁ @5@@@&%&090”%@ Mhinted
i.cul ar a ¢hi ne as” defli ned |n any, one

art
P R T o fRbc fodP Tt a TRoRE Bt 03T o 15
© PRt ced aky alrﬁmgh@w@ f1ow P eponrol Thelpr i nt ed
circuit board or flex-print of claim19, wherein the
@I ow rrqtl%l@onp@wes)f B ERYRLYE C Jric@)d- datRCt @EchSHEN in
lgﬁ‘%& . a%”sgrgl gt {3 '%;}Oregratg@ ino theg o g,
prin circui 0a I"'e Fint and @ rotatabl e

?1%%%%‘%}%9 het i X 1o G uﬁﬁlrﬁé‘g@ﬁlieélﬁ i a0focat &oF ¥ %l n CdrCUlt
baucd o64) pi pe todeatt iics1lanT engedifioed ccicobati bgalkidquiering
at B@ﬁ@kela%ltthaﬁof Schh@idlyisgcuned 40 hbee PELALRGons of

Ir%H! O%E%agge%ggé prégid printed circuit board (4)
being enclosed within a substantially impervious housing

(3) to protect the printed circuit board from fluid

and/or vapor emissions from the fluid arrangement.

20. A printed circuit board or flex-print for a liquid
food or a beverage preparation machine, in particular a
machine as defined in any one of claims 10 to 13, rigidly
connected to a flow meter, in particular a magnetic flow

meter.
21. The printed circuit board or flex-print of claim 19,
wherein the flow meter comprises: a magnetic field

detector, such as a hall sensor, that is incorporated
into the printed «c¢ircuit board or flex-print and a
rotatable magnetic helix or turbine which is located
within a duct or pipe that is arranged for circulating
liquid therein and that is rigidly secured to the printed
circuit board or flex print.



