13 JUL 2004 A liquid heating nodule, a device conpxising said rddUl gp,and
a process for heating liquid. 5 The present invention concerns a liquid
heating nodule for use in a hot beverage nachine. The invention concerns
further a device conprising said nodule and a process for the heating of a
liquid. 10 In the area of coffee machines, it is already known to have a

t her nobl ock-heater in the nmachine, whérein said heater is permanently
under power and allows hot water to be obtained at the nonent when the
consuner decides to operate the machine for preparing a coffee. The 15

probl ems wi tg thi g %olhlétatq_@,garng)gﬂé OV Nievide redmpitiwireg $3id nedpes ature
I nconsi stenc , I"s not posngle 0 have a tenperature of water
pernanent |y andaa g:ema‘ﬂsc fomdeating pe¥%eEen 85 and 90 C. This has a

negative influence on the quality of the obtained 20 coffee. Secondly, the
bl ock- heater used is very heavy, which is not convenient when the coffee
machi ne has to be noved. Thirdly, there is an energy inefficienc

because of t g&gﬁr@bﬁﬁérﬁﬁeat1n@uiheheahmhgnEOﬁsyﬁnder
pomer§ 25 |tt}%e 3ﬁéo Igggﬁﬁﬂﬁa

l e to have at ast t vice, along
t he pi pe whefexn hesa/vaztrera |&0?|W%ﬁagﬁo¥‘a‘é é’ﬁ%r e Dﬁﬁﬁgggﬁgﬁmwmz NL
Pat ent 81016g%ﬂ%g&ﬁﬂ?fﬁ§@ﬁér2§8§é8fceonsmﬁemsnhgsseyéeméﬁuééléﬂﬁoﬁ © the

first 30 heating part prOV|d| r eheat i the water and tha second
part a heati Bf @ReihelPRqhs éﬁg?g%ﬁ%rs u%eﬂgqg types of sol utions

consider two separated heaters, whit] are placed at different places of
the ?Bpe. The prggéeglegﬁé égk§eéyﬂgcﬂﬁn§9tuﬁkoﬁsi%l&@@ﬁytmﬁodﬁvtae i s not

have a thermoblock-heater in the machine, wherein said
heater is permanently under pPOWer and allows hot water
to be obtained at the moment when the consumer decides
to operate the machine for preparing a coffee. The

15 problems with this soluticn are following : first, there
is a temperature inconsistency, that is, it is not
possible to have a temperature of water permanently in a
specific range, like between 85 and 90 °C. This has a
negative influence on the guslity of the obtained

20 coffee. Secondly, the block-heater used is wvery heavy,
which is not convenient when the coffee machine has to
be moved. Thirdly, there is an energy inefficiency,
pecause of the lost of energy during all the time the
machine is undex power.

25
Tt is also possible to have at lezst two heating devices
along the pipe where the water iz flowing. For example,
DE Patent 4038462, NL Patent B101610 and TR Patent
2685187 consider this type of solution : the first

30 heating part providing & preheating of the water and the
second part a heating at the required temperature. Thes:
types of solutions consider two separated heaters, whicl
are placed at different places of the pipe. The problem
with this type of solution is that the device 1is not

35 compact, takes mocre place and is more energy consuming.



35 conpact, takes nore place and is nore energy consumng. 2 3 JULY ﬁﬁog -
la The aimof the present inventionis to mnimze all the above hentl N%d
probl enms. The present invention allows to provide the consuner a system of
heating with a very accurate range of tenperature, w thout a machine al
the S tine under power, with a very |idght heating device, said device
taking | ess place. The present invention concerns a |liquid heating nodul e
for wuse in a hot beverage machi ne, which conprises 10 - a hol | ow t ube of
metallic material, | ;1 JUL 2004 2 at |east one electrical resistor on a
first part of_the ks t K o akeabi fd niduied lllowheg

t hrough said* %%I?%ﬂ/?ubgggnggeggﬁgagg%gﬁglother el ectrical reS|skgr on a
second part Sbofetmenvitsedepstblast.udd e GF SEEMTerIH FYSRt of  the
liquid flow t hr ough e e gl iQuic@ Ve heas 1 uhetl‘h%t\mctyl n the
nodul e of thgg Pﬁvgﬁglo%n?skﬁgtug%Ptlcéﬁ and can e angj pe, of Jiquid. 10
Preferably, tbeukktei dahgst of ¢§mmﬂﬁﬁtuﬁ%n 5¥ LI%lrréparlng tea,

cof f or Ot{jﬁ{“et}_’, 82 0%;:;94%‘!:“%&%@1 d tydisy g mmstl:bige devieat srldk, for
exangfe for € pr paration of cocoa beverages. The generation of steam
can al so be de@mSﬁd@ﬁédntéﬁsékéﬁﬁqgfcw heating directly water in a cup 15
or for foamng mlk. The use of the heatlng nodul e can be considered for
smal | machi nes, |ike coffee nmachines or el Gl L &g & engh ng
machi nes. Tosnpaeriens LR AtEQT i CHCGHE ﬁo?gf%r th %I Fst Aﬁ%#? é(;f 20 the
tube, in {he gase @xfotab@wfe‘ﬁegéraﬁn}ms;eondumhtwmlses

10 - a hollow tube of metallic material,




resistors are present, in the case of a vending nmachine, it 1is pg§%gblﬁhto
have 1 to 5 resistors. Concerning the electrical resistors for the 53 d

part of the tube, the sane nunber of resistors applies as for the first 25
el ectrical resistor. More preferably, only one resistor is used. The
material for the hollowtube is a netalz-Preferably, the tube is nade of
stainless steel. The size of the tube 30 can vary, depending on the type of
use. For exanple, if it 1is used for a coffee machine, it can have a

di aneter of about 6 to 20 mmand a | ength of about 100 to 200 nm The

thi ckness of the tube is around.1. to . n.t,he ¢ase+obarsefi Aha vendi ng
nachine,1tu@ﬁlﬁﬁ?%%é”ﬁfdggﬁﬁﬁﬁ}C8; 5gggg£§g %8 ?QESQ nn?gnd a length of
about 200 t Q,400id®.ofThehet hilbknéss piehhetinfe 1dauhe damw1ag before, '~

3 JUL 204 The ratio of the ngt hol | ow tube to the di aneter of
said tubei:$h§€ﬁg%emﬁahétUﬁiﬁogbgH?ESEQQd about 40. 5 The heating, modul e

accor di ng. t gt NEe 4 9 eftié OBt nORPEises ritEar TREASLOX O indSY PRddr ¢

whi ch_is disposed insjde,the I uleRe, +ahRRe aiths £ r’id e tneupgt lvfand
subst%ﬂtialﬂgg ET%n%uF?%dgng ggesgg%%rf he fg%? that an Fnsert i s

present enhagigesl bgatdtfansfien ftbrrighe thehd &% face to the 20 liquid with
the heating el enent under power. This allows a good transfer of energy and

a quick heating of the water. The insert is, nade of plastics metallic
materi al , Thiei dH auiis! fddetlyrare Bpdee C%E%T-ﬁdbénogﬁﬁ 88§8§Fh8r%rrat €

Cond“CtiVLklenfqghiﬂ?%ﬁ&tiérffféﬁfabhﬁ gardebef angcppert ef| dagetistra is
quoxo-etﬁy ené) . fhe |

_ xatic, of the gianete f E @ LLow. trybe to the
di ant®er Fretferamaor tthe Lot AsBE2 b8 wéanw§£e§th S I%ah possible to
have eith | o6l idseréopreanori asher, tybeshofabeberedest-edtalféng its
. Prepdd ) .
axis of Q%Tﬁgwgoééhble to heat milk, for example for the preparation
of cocoa beverages. The generation of steam can also be
considered, for example for heating directly water in a cup
15 or for foaming milk. The use of the heating module can be
considered for s=mall machines, like coffee machines or

bigger machines , like vending machines,

Concerning the electrical resistor for the first part of

20 the tube, in the case of z coffee machine, cne or two
resistors are present, in the case cof a vending machine, it
is possible to have 1 to 3 resistors. Concerning the
electrical resistors for the second part of the tube, the
same number of resistors applies as for the first

25 electrical resistor. More preferably, only one resistor is

used.

The material for the hollow tube is a metal. Preferably,
the tube is made of stainless steel. The size of the tube

30 can vary, depending on the type of use. For example, if it
is used for a coffee machine, it can have a diameter of
about 6 to éO mm and a length of about 100 to 200 mm. The
thickness of the tube is around 1 to 4 mm. In the case of @
use in a vending machine, the tube has a diameter of about

35 30 to 50 mm and a2 length of abecut 200 to 400 mm. The
thickness of the tube is the same as before,



the case of a rotating insert, said insert is connected 20 with ahfoiﬁtin?
wheel of a flowneter disposed at the lower part of the insert a o do (I

can be powered by the flowing cold water, which flows in a tangent angle
on to the flowreterpropellex, The rotatable cylindrical insert i These
metal bri~, sh bundles are Conpr-1lses 32 a netal wire br-ash. 25 integrated
through the insert in a |longitudinal plane (on one side only or or two
synetric sides of the insert) or on a spiral way, for exanple a or 2
spirals. They are built only in the insert part inSide the hollow tube.
The brush should be of proper nechanical tensile and strength so that 30

it can descale the inner tube surface. Both the brush un%g?n%%g§ shoul d
be slighttiyecoataot ed whieh lehgtinsifdd hes ol lade T etﬁéptt:il?e @ C. The

whol e bundles . shoU d i wWiHcRlt Wpvedisbdhen 4. i s powered
to rotate® bﬁa%ﬁegPFSngtégﬁﬁrg%% 62 Risth WRHRIT

propel l'er. ,~ 1i1 A04 4 5 The insert can
al so be a hollow object, which will introduce a reversed flow of part of

the hot water ' | ted B igovdrot Brhargep wes®y i Xi ng
when he\l\?ﬂﬁt Q%gFﬁeg}\gﬁl%T%%%gtﬂ?cal .rcg_?i St ors, Ofgsdé‘?eiﬁﬁp‘?e afes made in
a form séhethed Er@mhﬂﬂﬁ%ﬁQih)%ﬂﬁﬁﬁ%ﬁiWﬁf WresRnd tHick-T1Im  The
thick-filmteghneleQy i depwntd n dritel xed enengrhi cara esubatrnt 52 hb¥ used for

t he nanufac?ure.of resistors. The 10 techn y. sygonguct+ vesinks (like
paste) ovaload &iisst Aatie At qUAFTZEY e ?,P%a %rﬁllﬂn%?o? berylTi um oxi de. As

sai d bef opge detitl Trfpf@ableat mdmifér Sebptyieetube surface to the

10 liquid with the heating element under power. This allows a
good transfer of energy and a guick heating of the water.
The insert is made of plastics or metallic material, which
is food grade and could be of a good thermal conductivity.
The insert is preferably made of coppex or teflon (tetra-

15 fluoro-ethylene). The ratio of the diameter of the hollow
tube to the diameter of the insert is comprised between 2
and 5. It is possible to have either a fixed insert or an
insert, which can be rotated along its axis of symetry. In
the case of a rotating insert, said insert is connected

20 with a rotating wheel of a flowmeter disposed at the lower
part of the insert and so it cazn be powered by the flowing
cold water, which flews in a tangent angle on to the
flowmeter prepellex. The rotatable cylindrical insert
comprises a metal wire brush. These metal brush bundles are

25 integrated through the insert in a2 longitudinzl plane (on
one side only or or two symetric sides of the insert) or on
a spiral way, for example 1 or 2 spirals. They zre built
only in the insert part inside the hollow tube. The brush
should be of proper mechanical tensile and strength so that

20 it can descale the inner tube surface. Both the brush
pundle ends should be slightly contacted with the inside
surface of the tube &t 90° C. The whole bundles should be
designed to push water upwards when it is powered to rotate

by the flowmeter propeller.



The hol | ow tube conprises further at |east one other 15 electridal Ui 10
resistor for the tenperature control. This resistor is disposed at the
inlet or outlet of the cold/ hot water fromthe tube. The el ectrical
resistors have a power density of up to 30 20 to 70 Watt/cnR. This power
density of the resistors allows a verydquick increase of the tenperature of
the water from the roomtenperature to around 85-90 C. In order to have a
good insulation of the hollow tube, it is preferred to have an enanel

pai nting on the outside of said tube under the 25 resistors. The thickness
of this painting is naornmal] conpn e 100h ped 3001 mi crons.
Finally,-hﬁelnégéétﬁﬁﬂﬂ ?%%és %?21% Q?ﬂg %o ?ga/tubg are_coyered with an
el ectri cahky @@ ecendtiste veedat bov abf Pa¥t eREnphe AC pPaLETc-°THI &

i nsul ation can,be either_a tube.o 30t ar NRDx cagduthvehe

mat er i al Y135 FRE 19 cV?ﬁ%Ei%@ﬁﬁ%ﬁﬁ%%a%ﬁﬁ?ﬁéeinvention is@used as a part
of a machimerf drs tHeathedting of a liquid for the preparation of a

bevegage. The present invention concerns further a device for the heating
of a’liquid conprising - a water supply, / :1 A[. [. 2004 5 np for
suppl yi ngheaied eastteicadd vesigupys h@gtﬁ’—%ﬁ rBag| @E&s{"a&&:r‘r”‘béolaft%’e#ﬁo;rg1 e,
wherein all. _the t Lepaksnk stk Higd cgommueiscanidonhick-diamel for
t he exitS&%ﬁﬁ%ﬁ%ﬂ#%?ﬁu?%gnggthgr on a, 5 gubst%ﬁce %%c?%o%ﬁkféﬁﬁﬁﬁ or in a
m xer toThie t3aick-hekmeterhpataci 1A 4Pp8Rder F €heSsystem of t he
invenpio%n4t¥%t iiSe8i Eher thhophAOALakhy con fvertsicdlory .di¥osed. The
tUb?OIS %!iﬁﬁé%%%ﬁ uses conductive inks (like paste} over a

substrate of guartz, metal, alumina or beryllium oxide. As

said before, it is preferably 2 metallic substrate.

The hollow tube comprises further at least one other
15 electrical resistor for the temperature contrcl. This
resistor is disposed at the inlet cx cutlet of the cold/hot

water from the tube.

The electrical resistors ﬁave a power density of up to 30

20 to 70 Watt/cm?. This power density of the resisters allows
a very quick increase of the temperature of the water from
the room temperature to around 85-30 °Cc. In oxder tc have &
good insulation of the hollow tube, it is preferred to have
an enamel painting on the outside of said tube under the

25 resistors. The thickness of this painting is normally
comprised between 100 and 300 microns. Finally, the
electrical resistors of the hollow tube are covered with an
electrically non conductive materizl, for example a
plastic. This insulation can be either a tube or a leyer of

30 a2 non conductive matexial.

.The liguid heating médule of the inventioen is used as &
part of a machine for the heating of & liguid for the
preparation of a beverage. The present invention concexns

35 further a device for the heating of a liquid comprising

- a water supply,



10 vertically disposed. The liquid heating nodule is part of a é&fwégmu
machi ne or another sim |l ar machi ne based on the extraction of a

substance, like coffee or tea. in this case, it is possible 15 to have
either directly the substance to be extracted, |ike a bed of coffee, and
then an espresso machine, or the substince to be extracted in already
prepared cartridges or capsules, |ike those object of the European patents

No. 5121468 and 602' 203. 20 According to a second enbodi nent, the device
of the invention is used for vending nmachines, that is a nachine whexe

the consuner has directlé t?e.cup of 1€ frgoffee or of cocoa, wherein

t he heated ﬁi@@ﬂ&H@P?ﬁ  bstore %Eegelng delivered in a.cugl ith the

correspondilegQﬂgﬁﬂ.hegﬁmn@emémmiaﬁa$héeﬁﬁVéhﬁﬁohe$%¥%grﬁ?%geéps t her
usual elenents present_ normally_in, co 40k MeRel fgr reshines, like a
val ve, a teﬁ&ﬁ%ﬂﬁﬁ%ﬁd%%??%@?sag¥+oﬂﬁe%£§. 30" The resent i nvention
concer ns _f i paldya@ndI ofesstherexheat fnghaatpgui 84 hler 8Fh"E4i 8" Pquid is
fed through the |iquid heat] heoasidescriped befmie abid flow range
conprdi sed f EHRSERNED 36863n§¥%%£9g%d Broﬁght to a 35 tenperature of about
85 to 90 C iHeB¢@ 10gsikdontishandrovwHEEein the el ectrical resistor on the

first part of the 6 5 tube is permanently connected to power and the
electrical resistor on the second part of the tube is o ggted to power
and not copnebeed stk growet A GTHSTF 1P a BT (BT T Sqtiehey depending on

the reqUiﬁggi%@%ééﬁﬂ§”§§L%é%tically disposed. The tube is preferably
10 vertically disposed.

The liguid heating medule is part of a coffee machine or
another similar machine bacsed on the extraction of &
substance, like coffee ox tes. In this case, it is possible

15 tro have either directly the substance to be extracted, like
a bed of coffee, and then an espresso machine, or the
cubstance to be extracted in already prepared cartridges oI
capsules, like those object of the European patents Nc.
512'468 and 602'203.

20
Accoxding to a second embodiment, the device of the

invention is used for vending machines, that is a machine
£
' where the consumer has directly the cup of tea, of coffee
or of cocoa, wherein the heated liquid is mixed just before

25 peing delivered in a cup with the corresponding powder.

The device of the invention integrates also other usual
elements present neormally in coffee or vending machines,
1ike a valve, & temperature control, a flowmeter.

30
The present invention concerns finally a process for
heat;ng a liquid, wherein said liguid is fed thyough the
liguid heating medule as described before at a flow range
coéprised from 150 to 1000 ml/min and brought to a

35 temperature of about 85 to 20 °c in 3 tc 10 seconds and
wherein the electrical resistor on the first part cf the



It is possible according to the process of the invention to heat,i Ua,@ W

seconds fromthe roomtenperature to 85-90 C the water, wthout {ﬁg hé g

of having the nachine permanently switched on. The heating of the

el ectrical 10 resistors only occurs when the consuner ask for a coffee.

The first electrical resistor, for exafple increase! the tenperature of

the water from 20 to around 60 C, and the second group of electrical

resistor only needs to increase from60 to 85 C. Therefore, you do not

need to have 15 permanently a heating on this second elecgri%aL rgsistor.

In this case, the el ' hstPEdomot bewsecand paet edkCtirRéstube i s
te&QE?[ﬁﬁw?eﬁﬁgﬁéhE £&shet b

connec ring about 50 to 100 . % of ., th i te Skl power. 20
The pecongsi€stBton tbetaﬁﬁéﬂdoﬁaéﬁdO%fEthggbBe geﬁfgggéoﬁ Lfne so t hat

the outlet tenperature %‘ﬁnﬁggfggttoi potiase aetordanigaticon eferdladdétrical 1ine
vol tage &Y% oW'Fat'e. The wattage of this group, o= resistor is in such
val ues t hatequémcynfependdpaspherbhewt BAYSE GERS: SEEPfT°ckers. 25 In the
case .of the first enbodi nent of the device of the invention, that is a

cof f€e machine, the flow rate of the ter t e reated sy &omuy sed
bet ween 150 andp8e6illenPRCCrfANEhE S 6?"5%$%n§?ﬁgyhaéhine t he 1 ow

rate of waler iy 3QcGompcosed BetneamS0mand SG0G Al iR Fo 51t eddy said
iT 1S userul

before, to have a control of, _the tejperadsienedf the heated
water. |nthai watsye, RSO P& &5F %%)Q?mg iquid at the_exit.of the tube

is 35 rhegérfnggen&qg hati tidhddhert.eer aating AodM ghteher *8fdct ri cal

resi stor on the second part_ Qf | Sodumdd dd04fdy stoppeélieand if the
t enp¥d at UEBSE TOHS |9 &ch%ﬁoy}%rigwe °

The first electrical resistor, for example increases the
temperature of the water from 20 to around 60 "C, and the

second group of electrical resistor only needs to 1ncrease

from 60 to 85 °C. Therefore, you do not need to have
nently 2 heating on this second electrical resistor.

erma
- ™t e second part of

Tn this case, the electrical resistor on th
the tube is connected to power during about 50 tc 100 % of

the time at full power.

20 The seccnd resistor is turned on and off in a percentage of

time so that the outlet remperature is correct, in case of

variation of electrical line voltage and flow rate. The

wattage of this grouwp of resistor is in such values that

the on/off adjustment will not generate flickers.
25 |

In the case of the first enbodiment of the device of the

invention, that is a coffee machine, the flow rate of th?
eated is comprised between 150 and 300 ml/min.
the flow rate of water is

water to be h
in the case of a vending machine,
30 comprised between 300 and 1000 ml/min.

As alréady szid before, it is useful to have a control of

the temperature of the heated water. In this case, the
temperature of the liguid at the exit of the tube is

35 measyred, so that if the temperature is too high the

electrical resistor on the second part of the tube 15



enough, this electrical resistor continues to be connected to power. The
I nvention is now described in nore detail in relation 5 with the dwﬁwﬁ@ﬂ§,
wherein Fig. 1 represents a schematic view of the Iiquid heating ‘ﬁ% ul f
the invention, 10 Fig.2 represents a schematic view of a coffee nmachine
conprising the nodule of figure 1 and ¥ 20 Fig. 3 represents a schematic
view of a vending machine conprising the nodule of figure 1. The heating
nodul e (1) conprises a hollow tube (2) nade of stainless steel, a
cylindrical insert (3) made of plastic (Teflon), a first electrical
resistor (4) on the first part of the tube_and | ectiri gal
resi st or WPRFA taed SEchha B%PPE5P%955 P%bé%engﬁaggpg%bggﬂgHgégfica
resistor%ﬂéﬂghpagﬁigfege&hkgkaﬂi&ﬁsaﬁdcarexmmdme@ﬁe¢Qqulﬂ?ﬂﬂﬁﬁﬁed

e

(11,12). direction of the flow of water in the hollow tube is given by
arrows Atehd®€The hollow tube is vertically installed to minimnize air or

st eam aceu{g!l £ 4 0A 25ni Dsi dewt ke stubpedBdrh mends deftaite imsegatdad® fixed on
the cold water cap (6) and OB the hot water cap (7) . The insert (3) is
connéct ed¥ith tHeer BEAVERGSWhEEF S "t he fl owreter (6) and so it can be

powered by the flowing cold water and rotates according to arrow C. A
resistor (9) is furthernmpre 3Q di it Nee ek of 3 &by hol dowd ube for
measur i ngf s%hd 105ﬁPF8PFgE§ EhETE gﬁgfaggaof t he hofl%ater | eavi ng t he
modul e. Nedah1brvghthendhesnti®n,are built on the insert inside the hollow
tube. A dielectric insulation (13), like enanel is painted on the tube

under the resistors. For 35 avoiding a too high Iostof eneﬁgxeand
guaridnt eebig.a represents a schematic view of’ a collee mac

comprising the module of figure 1 and

Fig. 3 represents a schematic view of a vending machine
comprising the module of figure 1.

15
The heating module (1) comprises a hollow tube {2) made of

stainless steel, a cylindrical insert (3) made of plastic
(Teflon), a first electrical resistor (4) on the first part
of the tube and a second electrical resistor (%) on the

20 second part of the tube. Both of these electrical resistors
are made of a thick-film and are connected to the power
(11,12). The direction of the flow of water in the hollow
tube is given by arrows A and B, The hollow tube 1is
vertically installed to minimize air or steam accumulation

25 inside the tube. Both ends of the insert are fixed on the
cold water cap (6) and on the hot water cap (7). The insert
{3) is connected to the rotating wheel of the flowmeter (8)
and so it can be powered by the flowing cold water and
rotates according to arrow C. A reésistor (8) is furthermore

30 disposed at the end of the hollow tube for measuring and
controlling the temperature of the hot water leaving the
module. Metal brush bundles (10) are built on the insert
inside the hollow tube. A dielectric insulation (13), like
enamel is painted on the tube under the resistors. For

35 avoiding a too high loss of energy and guvaranteeing a

| better safety an insulation (14) covers the resisters on



better safety an insulation (14) covers the resistors on 8 the entire

hei ght of the hollow tube. A free space (15) is provided into the hotii
water cap (7) for the buffering and the collecting of generated steam and
separated air. 5 The liquid heating nodul e operates as follows: when the
consuner decides to prepare a beverage,g hoth resistors (4,5) are under
power. Resistor (4) remains permanently under power during the flow ng of
wat er through the holl ow tube, whereas resistor (5) is switched on and
switched off 10 according to a certain frequency based on the renuai ned
requi red demand of ener reach. t final _te ur, e
necessaryﬂvﬁreﬁhérﬁrﬁﬁégéF BA gFECBPEESW It'or'eex?)?%@te 5%3%%552? (Zf al | ows
an incre @fdésnpﬁf@tﬂh@ fbemy2Betrocabs (C) afidrt rhémes@@&f@rrl@gu #06r (5) has

then only to provide e energ or, r ng-the rwat er L enperature
from 65 tlghegseEl eBEE%EsQ of PR ¥F8 teg& g?ﬁe water. the flowreter (8)
rotates and drives with it the |nsert (3) The netalllc brush (10) on the

i nsert avoids eposit of c |u n@dyidﬁ 1 hgvholdrew tube. 20
Figure 2 §p |%e§?§ﬁ 8n§88tﬁ8ﬁt ﬁ sgaﬂgg I'e (1)ﬁ na coffee
- machi ne. cahguﬁaehuaeideaptmsg&e@aaﬁl@ wﬁﬂ@ﬂaﬂénk boitp ) &Sorteti®d t hrough a

17 hd dhearheatl dul
P87 427\ ohoad BAFE bR ey R 4 L s e g oo
condui t (dfgeangowmeri vegiog & hearfld vagtg (ojo)wad:@rﬁ aﬁe’}ﬁ rt&%t i ound

coffee. Thi g cafiildde ir$A ste e@h) Gad tdvi idgtheaperti mgamrnm'cqm@gmfe
accordlng ¥8%t he Eﬁ patent Nao. 2' 468, ]% *5fqﬂ¥'§ q% s goffee flows
in aleup getprdizg Tﬁeacﬁﬁﬁﬁﬁ%ﬁi %ﬂ?%ﬁﬁy gt ate furt ements, |ike
a required demand of energy to reach the flnal temperature 0

water necessary for the preparation of coffee. For example,

resistor (4) allows an increase of temperature from 20 to

65 °C and the second resistor (5) has then only to provide

15 the energy for increasing the water temperature from 65 to
85 °C. Because of the flowing of the water, the flowmeter
(8) rotates and drives with it the insert (3). The metallic

brush (10} on the insert avoids any deposit of calcium on
the inside of the hollow tube.
20
Figure 2 gives an embodiment of the use of module (1} in =2
coffee machine. The machine comprises a cold water tank
{16) connected through a pipe (17) to a pump {18)
delivering the cold water to the heating module (1). At the
25 exit of the module {1}, the hot water flows threugh =
conduit (19) snd arrives on a cartridge (20} containing
roast and ground coffee. This cartridge is a sealed
cartridge opening under pressure according to the EP patent
No. 512'468. The ready to arink coffee flows in a cup (21).
30 The coffee machine cgn integrate further elements, like a

valve, electronic controls.

Figure 3 gives a second embodiment of the use of module (1)

in a vending machine. The cold water of the tank (22) flows
35 through a pipe (24) with the help of a pump (23) in the

heating module (1}. AT the exit of said module, the water



val ve, electronic controls. Figure 3 gives a second enbodi ment of the use
of nmodule (1) in a vending machine. The cold water of the tank (ZZNLHU%WB
35 through a pipe (24) with the help of a punp (23) in the heating nodul e

(1) . At the exit of said nodule, the water i jd[ 9 reaches a tenperature
of around 85 C and flows through condgit (25) to a mxer (26) .
Si mul taneously with the arrival of hot water, powder, |ike coffee powder

is fed in the m xer froma powder storage (27) through a screw or 5 auger
(28) and said powder is mxed with the hot water and delivered in a cup

(29) - As alread aid hefore, the e chi |,0t egr at e
further EFE ﬁ?s% %5ﬂﬁﬁﬁif%ﬂ%ﬁﬁéha%$¥§ucﬁgk?ﬁd%hgffﬁgﬁﬁﬁﬁgg?hg% The
speci fi cabhdniits (2é&W redes imi ket atd ©h. wEihubtapeensiy ekbhpEBerelated with

a heating_nodule for Wﬁ%h& : Lol esssskeeh hol | ow
t ube havgﬁélga&igggﬁgi:ﬁggéiin vmtﬂﬁh Fﬁﬁé?ﬁgﬁgéi éﬁﬁ1?s used. The insert
i s nmade bhe plizeti ¢ roml shazowdedt aseerroef (47 mthRevTRedsaRESFeffth as the
hol | pw tuhe . Th Si_glPr )agaoie S Y8e€aGhtR tREVWREL0H2609 Ya&ts. The
tubegnusgegﬁﬁpoﬁgﬁﬁ 5?%25%%%§&? %a%éhgo %or._The water flows with a flow
rate of Bedivelred rin EhecurqlRPed 2enperaedyespsdraéREl wthRin 7 sec. And

the second LS tllcilh oAkl d1go 0n ¥e@bat Berki BRer el Bnehlies heating

nodul e, e tenmperature is very constant with the time and has only
vari ati opcareidy PrESENt ;in 39cky kipds o machines.

10 The specification is now made in relation with a specific
example related with a heating medule for a coffee machine.

Example

15 A stainless steel hollow tube having a diameter of 12mm
with a length of 160 mm is used. The insert i=s made of
plastic and has a diameter of 4 mm and the =same length as
the hollow tube. The resistors (4} and (5} have each a
power of 600 Watts. The tube must support a pressure of

20 max. 20 bar. The water flows with a flow rate of 200
ml/min. The required temperature is reached within 7 sec.
And the second resistor is on during 60 % of the time., With
this heating module, the temperature 1s very constant with
the time and has only variation around 2 °c,

25



1) Aliquid heating nodule for use in a hot beverage machine, which
conprises 5 - a hollow tube (2) of netallic material, at |east one 73 JUl 7004
el ectrical resistor (4) on a first part of the outside of the tube for
preheating liquid flowing through said hollow tube and at | east one ot her
electrical resistor (5) on a second -1 part of the outside of the tube for
tenperature adjustnent of the liquid flow ng through the tube. 2) Aliquid
heati ng nodul e according to claim1 conprising further a cylindrical

insert (3), which is disposed 15 inside the holl ow tube (2), along its
entire I%&tihéwm substantially along its axis of synetry. 3) Aliquid
heati ng modul'e according to clains 1 or 2, wherein the cylindrical insert
(3) is of plastics or 20 netallic material. 4) A liquid heating nodul e

accor ding ! g anygk %e%it' o ouid sMeneid thes ol deteegd2) is of
stainless’s eeﬁ“ 5 P- 11quid heating nodul e according to any of clains
1 to 4, wheeehdnthe WGl TMRMHeS%ngth to the dianeter of the tube (2)

is cgnprised hehwesn raiut(H ad ahoidl ¥le fPtrialuid heating nodul e
according to any of the clainms | 30 to, 5 wh in the. i f . khe
hol | ow t ube 3f2)L eddprange £ ke CHield REF S et s by %’E‘:tg‘r]i EOPST RED of

resistor for the
t enper at ur e tFRAYHETRIY ENcigont e . I Prihept dnheal i agi doBbPeidgcor di ng

to any of the clainms 1. to 6, ) eln.the insert (3) is fixed or can be
rotated al &hFUER axﬁas“gﬁ‘%@n%]f r‘;\{.ﬂ% 1%IQ(3UL 2004 - 11 8} A liquid heating
modul e accordi Ng st e oThenhelethritel rastrEor3y5) sORofaPEA®BEcause of

Its ﬁfnneCtkgﬂfméf]fhe cutside of the tube for temperature
adjustment of the liquid flowing through the tube.

2) A ligquid heating module azccording to claim 1 comprising
further a cylindrical imsert (3}, which is disposed
15 inside the hollow tube (2), along its entire lencth and
substantizlly =2long its axis of symetry.

3) A liquid heating medule according to claims 1 or 2,
wherein the cylindrical insert (3) is cf plastics or
20 metallic material.

4) A ligquid heating module according to any of claims 1 or
3, wherein the hollow tube (2) is of stainless steel.

25 5) A liguid hezting module according to any of claims 1 to
4, wherein the ratioc of the length te the diameter of the
tube {2) is comprised between about 5 and zbout 40.

6) A liguid heating module according to any of the clazims 1
30 to 5, wherein the outside of the hollew tube (2)
comprises at least one further electrical resistor for

the temperature measurement and control.

~J

A liguid heating module zccording to any of the claims 1
35 to 6, wherein the insert (3) is fixed or can be rotated

along its axis of symetry.



rotating wheel of a flowneter (8) disposed at the lower 5 part of said
insert. 9) Aliquid heating nodule according to any of clains 1 to 8,
wherein the different electrical resistors (4, 5 of the tube jargindithe in
a formselected fromthe group 10 consisting of wires, thick-film 10) A

| i qui d heating nodul e according to clalts-8 or 9, wherein the rotatable
cylindrical insert (3) conprises a netal wire brush (10). 15 11) Aliquid
heati ng nodul e according to any of clainms 1 to 10, wherein all of the

el ectrical resistors (4, 5 have a power density of up to 30 to 70
Watt/cn2 20 12) A liquid heating nodule according to any of clains 1 to
11, wherein the hollow tube (2) conprises enangl ainttnq]£1§%.gntﬁés
out si de @nder 1t heidediesttdms mosiule |4 erpEd Hedt Fhgt | & a¥torathg to any

of claims 1, 22 t0 KA, MIeISidNgLlAetéi 6al jfestshpestidn blthre covered
or insulated™ Wt 4) A

R an 'el'ectrically non conductive nmaterial 4
devi ce for theanémd nfiesfl £ g kPW%ﬁﬁﬁ?s#ﬁb ggﬁpgsigm%EeFﬁéu%B%ﬁ (16), -
a pu (18) U NG Sad < water to a liquid heating nodul e according
to agg/) of cFélgﬁ:ns%f {35'01131 wherein all the three elenents are in fluid

comuni cation , 13 JUL 2004 - 12 a channel (19, 25) fgr ihe exa;fof heat ed

liquid, ejjthen; QR @ absiRgotodwlbezextrdehgdtor ahp afnkXaimeointR said

ey Ehﬁﬁhﬁs%ﬁ&#% er ., P 45) A BT 0Cess L or Beatingsa (ki quidoguherein
the tube are made in a form selected from the group

10 coneisting of wires, thick-film,

10) A liguid heating module according to claims 8 or 3,
wherein the rotatable cylindrical insert {3) comprises 2
metal wire brush (10).

15
11) 2 liguid hesting module according tc any of claims 1

to 10, wherein all of the electrical resistors {4, 5}
2
have a power density of up to 30 to 70 Wett/cm® .

20 12) A liguid heating module according to any of claims 1
to 11, wherein the hollow tube (2) comprises enamel

painting (13) on its outside under the resistors.

13) A liguid heating module according to any of claims 2
25 to 12, wherein the electrical resistors (4, 5) are

covered or insulated with an electrically non conductive

materizl (14).

14) A device for the heating of a liquid comprising

30 - a water supply (18},
- a pump (18) for supplying said water to ‘
- a liguid heating module according to any of claims 1 to
13, wherein all the three elements are in fluid

communication ,



fed through the liquid heating nodule according to any of claims 1 to 13
at a flow range conprised from 150 to 1000 m/nmin and brought tofaJut 2004
tenperature of about 85 to 90 C in 3 to 10 seconds and wherein the
electrical resistor on 10 the first part of the tube is permanently
connected to power and the electrical 12esistor on the second part of the
tube is connected to power and not connected.to power according to a

certain frequency depending on the required end tenperature. 15 LO 25 16)
A process according to claim 15, wherein the electrical resistor on the

second part -ofc t4k%p%)i\;\2{ralé’i7égﬁnﬁ&ct@% toy poVef dyedngd aboyhid) eotHeD % of

the time ™ af” fu process according to an%rﬁ$ cIaLnB_}g or 16,
wherein therf lovewetizaneec ¢ sl et WeenC i 58" ahd™ 3 Prfntto% " a

cof fee machine et yeen, 300 andod9OP, m/mn for a vending machine. 18)

A process according to any of clains 15 to 17, wherein the tenperature of
the liquid at the exit of the tube is neasured, so that if the tenperature

‘ts tao dhigg) F]E‘ﬁt 'x%fcfersiscaéotﬂ %ia&}fi@{g en 1_tihp:_i§ﬂ_cmxmm afid rﬂej.qQﬁt;étj@ 30

o oppeg A L RS L cuper el ul el sThe, LA okt 10K oE oSy B
claims 1 to 13 at & flow range comprised from 150 to 1000
ml/min and brought to a temperature of abeout 85 to 90 °C
in 3 to 10 seconds and wherein the electrical resistor on

10 the first part of the tube is permanently connected to

power and the electrical resistor on the second part of
the tube is connected to power and not connected to power
according to a certain freguency depending on the
required end temperature.

15
16) A process according te claim 15, wherein the

electrical resistor on the second part of the tube i3
connected to power during about 50 to 100 & of the time

at full power.

17) A process accoxrding to any of claims 15 or 16, wherein
the flow rate is comprised between 150 and 300 ml/min for
= coffee machine and between 300 and 1000 ml/min for a
vending machine.

25 |

18) A process according to any of claims 15 to 17, wherein
the temperature of the liguid at the exit of the tube is
measured, so that if the temperature is too high the
electrical resistor on the second part of the tube is

30 stopped and if the temperature of the liguid is not high

enough, this electrical resisto; continues to be

connected to power,




