WO 2007/134476 Al HEATING DEVICE FOR A BEVERAGE-MAKING
MACHINE The invention relates to a heating device for a
beverage-making machine according to patent claim 1. The invention
nwtelatesto echeatimgrdevice for a beverage-making machine having a
water tank, at least one water pump for supplying water to a first
ConineN 101 Nealaror generalon el oL A 0. A snce
continuous-flow heaters for providing hot-water and steam is very
TEeMMOanA9pany of teday's beveragesmakingmachinex:beeausefibr a
enables the efficient preparation of qTe erages of consistent, quality. For
bgﬁg 16 the %ﬁagr{rjﬁ%%inerﬁ% of indl%%uoa aFlwot?j\cfgvatgr nd steam generating
components in particular, it has proved to be difficult, as a rule, to.
Theovidenbeththotnwaterand steant asing orly ene repntideiviis4lowtloeater
oeLheatng element. Atihe samentime:itjs necessaty to be.able to offers

structurally simple and reliably functionin beverﬂafge-mag_ing devic%s, for%“
. OR&n-infSHal pltyBBes With whith fréqlived, 4156 fargerambunts 6F = ©
chotewater s stelarw nisgeie geheratgd withinta relativiely sidre perdadiofto
time-Anexample of.a beverage-making-maghing hiaving-two; heating,.
elements is the DE-42 04 746-C2. It discloses a coffee machine having a
heating block with two continuous-flow heaters and a pump. A first
Thentinuetis- fidw heater rretihectsdPio-a bréwing head fofb §5rbat&inge*
oeeffeasinfusion whilst a;sesond seentinuobs-Hewheaierisconnestadytost

tgggglgo%%%erage—making machines because it enables the

efficient preparation of Dbeverages of consistent
guality. For due to the thermal inertia of individual
hot-water and steam generating components in
~particular, it has proved to be difficult, as a rule,
to provide both hot-water and steam using only one
- continucus-flow heater or heating element. At the same
time it is necessary to be able to offer structurally
simple and relisbly functioning beverage-making devices
for non-industrial purpocses with which, i1f required,
alsb larger amounts of hot~water or steam may be

generated within a relatively short period of time.

An example of a beverage-making machine having two
heating elements is the DE-42 04 746-C2. It discloses a
coffee machine having a Theating block with two
continuous-flow heaters and a pump. A first continuous-
flow Theater is connected to a Dbrewing head for
producing a coffee infusion, whilst a second
continucus-flow heater is connected to a steam nozzle
for heating or foaming milk. With this device only the
continuous-flow heater being filled with water 1s the
one active at'any ene time., The other continuous-fleow

heater, although becoming hot, remains inactive. A



for heating or foaming milk. With this device only the continuous-flow
heater being filled with water is the one active at any one time. The other
continuous-flow heater, although becoming hot, remains inactive. A -2-
fixed association therefore (typically) exists between the continuous-flow
heater and its respective function (generation of hot-water or steam). The
DE-39 12 788-Al also discloses a coffee machine, in this case comprisin

L FSE ST UE o heatErs et & puniy %ﬁﬁ&ﬁ%@aiﬁ%%%le%?l wee
tdefinedfunctiongsalidcateditoathem, dedfuhttionsdepthetgererdtionsefion
cpffeer het-wates orstean)-The DE-3521:989-Al finally discloses a device

for generating steam in conjunction with a coffee or espresso machine
for heating liquids. This device has a pump, a first heater and a coffee

Trewktig-Read, Anergbj la fwe-Waiivalve BiRsérted infrontot dhe browihg
theiad which aliews theswater fieated by theifirsbheater 4o beslirested and
ase£585h ely to fhe brewing head gt 1o a secand heafet. ;The second heater
Is provided for supplying the necessary vaporising heat to the already

He'dted Waterin orééfto corfvertitintd steam. Here “agaiA Sthetivo idaters
draveecieatydefiradefunctions: cadlocated to them (for the generation of
hot-water or steam), but the generation of steam is dependent upon the
first heater alsa playing a part. Embodiments of the present invention

THovidt s Heverhgelih

SVt 5 Sbevenge haing deTiee it e B heatig Fovites
Jeontirdoussflove heaters for exapmple)imaydre with a coffee or

espresse machine for heating ligquids. This device has a
punp, a first heater and a coffee brewing head, whereby
a two-way valve 1is inserted in front of the brewing
head which allows the water heated by the first heater
20 be directed selectively to the brewing head or to a
second heater. The second heater 1s provided for
supplying the necessary vaporising heat to the already
heated water in order to convert 1t into steam. Here
again, the two heaters have clearly defined functions
allocated to them (for the generation of hot-water or
steam), but the generation of steam is dependent upon

the first heater also plaving & part.

Embodiments of the present invention provide a
beverage-making device, in which the existing heating
devices (continucus-flow heaters for example) may be

utilised in an efficient and versatile manner.

Two in principle autonomously functioning continuous-
flow heaters may operate in conjunction with both a
correspondingly configured control means and the

specific arrangement



utilised in an efficient and versatile manner. Two in principle autonomously
functioning continuous- flow heaters may operate in conjunction with both
a correspondingly configured control means and the specific
arrangement -3- of components, bath heaters operating both
autonomously on their own and in cooperation with each other for the
same product (hot-water or steam). In particular this is based on the fact

Fhaf W LWRtimious=Row heafers bfe prévided memBodinfehts BPRe s 1Y
presentinventionaralfirst one dorgerierating hot: watethand Asecdnd onee

Jar.generating steamn.-\With:this grrangement the first continuous-flow
heater may be switched-over to steam generation and connected up to

the seconq continuous-flow heater, and/or a second continuous-flow
Heateraybel switchidd-ver tb hbe swater genetdtion drsd-Goninécted Up'o

dethe firstueontinupusrilawdeaterr £hys-due da theiheating elementss of
heing switdhed in, paralel, either the. hatwater generaling capacity.or, fhe
steam generating capacity may be increased. Therefo(%e e solu ion’

"EEBFiRG T EmBEAiIriERtSBEthECIVEREGH fake Gt pis3ible alédTor this
deveragermaking ridevices-et simitartconstruetioni (. witkstivor may  be

Lontipaus-flow.heaters) ta be e@@}f@f&wmth&&ﬂseﬂ%@m&%‘i%o

Since, as already mentioned, thé thermal inertia of the individua
HEt-watEF OF Stean? Rkt E6mpoREnts 18y E4 - rolé TiEi§ Wnpottant g
dhefiistandéerithewecomdter may be switched-over to hot-

water generation and connected up to the first

continuvous-flow heater.

Thus due to the heating elements Dbeing switched in
parallel, either the hot-water generating capacity or
the steam generating capacity may be increased.
Therefore the solution according to embodiments of the
invention make 1t possible also for beverage-making
devices of similar construction (i.e. with WO
continuous-flow heaters) to Dbe equipped with this
extended functionality.

Since, as already mentiocned, the thermal inertia of the
individual hot-water or steam making components plays a
role, 1t is important that the first and/or the second
continuous-flow heater may be capable of being
connected up to the respectively other continuous-flow
heater simultaneocusly or with a time delay. Time-
delayed connecting-up may be reguired, for instance, if
after preparing a beverage portion using hot-water, a
large beverage portion is required to be prepared using
steam, or if after preparing a large beverage portiocn
using steam a large beverage portion using hot-water is
regquired to be prepared. In the first case the heating
element used Tfor support needs a certain warming-up
period, in the latter case the heating element used for

support needs a certain cooling-down peried. It 1is



continuous-flow heater may be capable of being connected up to the
respectively other continuous-flow heater simultaneously or with a time
delay. Time- delayed connecting-up may be required, for instance, if after
preparing a beverage portion using hat-water, a large beverage portion is
required to be prepared using steam, or if after preparing a large
_beverage portion_using steam a.large beverage portion using hot-water.is
TETra4 6 be Frvarad. Jh the Tret caSe Tt Nedlig Slebant heed 1o .7
PSifspitnésds & eeRahdmarhingap- period, iR 1R fate? taseé e Reatintg
element usedfer sUpPOItneedsiacertaimeoalingtdownsperiothJbised- of
undersioon it a suijsble contral meags isarelerably, prasentiar o, o

technically mastering these conditions. The™ control megns may be use .
StoSBhtraFths Sivitci-dvedrdt the'tohfindotiéflow Resterd for geherdting ©
that-water @t tsSteameas-Wwelhas for ceatrelling the cOamectingiupaf thethe

&Lantinuous-flow heaters . Controlling the ;connecting-up-eperation js,@ +»«
matter of conpectin thﬁ) first continuous-flow heater to the seco

nd
Loomtinu6as: fidw REater of the'Sétontl coftinuibus How Ratsriothe U first ~
feortinneasflowchedteedepartding, o bbinsases; forrinpotsatsan to the

foperating,unit and the previous- gperating.state of the beveragarmakings,
rrqaCQirr}e or be\éecrag%hmakin%ggxéi%el. In %dnd.it'on teggnicgkrgastegggi may
“be impr%vea by arranging the compor?ents of the c-E\)everage-maf?ing
asAcE gn inventive way. Thus prbvited bdar Réatintelefithis Bfe  ©OF
requippedwith xthespesifiedeswitth-eves Capahilities; Hnis possibig ter ing
may be improved by arranging the components of the

beverage-making device in an inventive way.

Thus, provided both heating elements are egulpped with
the specified switch-over capabilities, it 1s possible,
in principle, to select the operations “normal steam
supply”,
“normal Thot-water supply” and “increased hot-water

hAY

increased steam supply {(power  steam)”,

r

supply {(power hot water)}” wvia inputs at the operating
unit. The “increased” supply capabilities indicate that
the beverage-making device according to embodiments of
the invention can achieve either increased hot-water
capacity or increased steam capacity. But 1t 1is also
feasible to envisage simplified wvariants of beverage-
making machines, on which apart from the normal supply
capabilities only “increased hot-water supply” or only

“increased steam supply” may be selected.

With regard to arranging the component parts of the
heating device in a specific way, the fcllowing may be

provided:

It 1s advantagecus to provide a second steam outlet

pipe. Normally steam outlet pipes have a defined pipe



in principle, to select the operations "normal steam supply"”, "increased
steam supply (power steam)”, "normal hot-water supply" and "increased
hot-water supply (power hot water)" via inputs at the operating unit. The
“increased" supply capabilities indicate that the beverage-making device
according to embodiments of the invention can achieve either increased
ot-water capacity or increased steam.capacity. But it is also, feasible, to
%ﬁﬁ?étg%rsiﬁiﬂﬁf(f% vghghlt “of ga(g"vefa%]lee-3 ta ngtrﬁac%ﬁweél,eolntﬁy\??ﬁi%h £oo
sapar i fron® the Hotmalsupply cababilities ShM™ict&ased hotavateinall,
Supply” ox 1oy tingreased steara supply” may besselected.With segard 0

ananging {he component palts of fne heating deyige ina specific pay, the
ollowing may be révided: Tt is advanta eous to provide a second Steam
Igutlets piFe Mormalip steaf ottt pipesthave d'Gefifed Pipé D5 Idiafictar
owhith shoulekbe selettedtodie-neither 4600 gmallnaritoo larges tfithe .
diameter is too small, steam exhaust pressure becomes too 'Large. If,
however, itis too large, steam quality is impaired. Therefore it is more

ErfamtagebUs 16 Brovitiea fuither SEERT Toutlet pife for THEPELSET StBarm™
tgenerationicapadity i Preferably thihbasicarrangément ofthe tompoheénts

dngthe heating deyiceissuch that a first steam outiet pipeds cepnectedoy,

Huih the seeond continuous.fow heater (normally provideg for e, .
genergtio of ﬁ%anﬁ Vida firéjt Solenoid vaive, Bnd4 $6¢ond stearn ouatf%)[

pipe B cbhhettedwiththedirstbheinucuslow liestenc steam outlet

pipe is connected with the first continuous-flow heater
(normally provided for the generation of hot-water} via

a second solenolid valve.

Furthermore it is advantageous to c¢onnect a hot-water
outlet pipe with the second continuous-flow heater via
a third solencid wvalve and a throttle wvalve, and to
connect it with the first continuocus-flcow heater via a
switch-over wvalve and a return wvalve. The throttle
valve may ensure that  pressure in the second
continuous-flow heater (ncrmally used for generating
steam), in the case of increased hot-water demand, does
not become the cause of hot water splashing into the
cup in a dangerous manner. The return valve may ensure
that during heating-up of the first continuous-flow
heater water does not suddenly drop from the hot-water
outlet pipe as long as the switch-over valve (which 1is
provided for the purpose of swiltching from dispensing

coffee to dispensing hot-water) 1ls open.

The switgh-over valve {for =switching over from
dispensing coffese to dispensing hot-water) can
preferably be manually or electrically contreollied

because on common coffee-making machines corresponding



(normally provided for the generation of hot-water) via a second solenoid
valve. Furthermore it is advantageous to connect a hot-water outlet pipe
with the second continuous-flow heater via a third solenoid valve and a
throttle valve, and to connect it withghe first continuous-flow heater via a
switch-over valve and a return valve. The throttle valve may ensure that

pressure in the second_ continuous-flow heater (normally used for, h
sgee"”"neecflﬂgt(%r(ljgli1 s{ﬂea%n)lfisnut%e casé of i%cre@a%e {o -\?v% &t d”@/ma?n“d, géeas 1“hlote
Peconte tHe gause of hot water splashing into the cup in a dangerous

manner. The return valve may ensure that during heating-up of the first

AC&@éiPH?H%'ﬂQi!‘é hegter wager does,got syddenly drop fram the hot;watey

outlet pipe”as long as the switch-over valve (which is provided for the |
FAPoSE Of Switéhihg Hont Bispefsing” coffée ioTdisfendifg hbEwATT is*e
rapeim J hetswitdhsavemalve (ferswitching oversfogm L dispensing €offee te
rdispensing-hat-water) gan, preferaply-besmanually or slectrically contralled

because on common coffee;makin% _q}gchines corresp%nding -6- selection
“Mdy GSually BE BHfatet iRy bf via e dpérating bR, ACCording 16
sdreaspectdiahne ihventioadthers is thrdvidedba hed@ngdeévicefor a first

Raverage-making mashine chaving,at leastone-wates purp forsspRlyiagm
water tq a first continuous-flow heater for generatingchot water and to a
ected?” d O e sacond

generaplo? an & CPHR C g% L .

second continuous-flow heater tor generating eam, characterized in
GRBL PRgshEand Qe filggter and/or, on demand, the second
continuous-flow heater may be switched over to hot-
water generation and he connected up to the first

continuous-flow heater.

An example of a heating device according to the
invention will now be explained in detail with
reference to the drawings.

In the drawings

Fig. 1 shows a principal arrangement of the component

parts of & heating device.

Fig. 2 shows a schematic illustration of the operating

mode “normal steam supply”,

Fig. 3 shows & schematic illustration of the operating

mode “increased steam supply {(power steam)”

Fig. 4 shows a schematic illustration of the operating

mode “normal hot-water supply”, and

Fig. 5 shows a schematic illustration of the operating

mode “increased hcot-water supply (power hot water)”



continuous-flow heater may be switched over to steam generation and be
connected up to the second continuous-flow heater and/or, on demand,
the second continuous-flow heater may be switched over to hot- water
generation and be connected up to gae first continuous-flow heater. An
example of a heating device according to the invention will now be
explained in detail with reference to the drawings. In the drawings Fig. 1
shows a principal arrangement of the component parts of a heating
Fdavicek Figishows arscheridtie il istratioa ot opéraling megeconent
pRpuRaksteamysupply 'y Figs 3 shows:a sebematic ilustatignabthe
operating mode "increased steam supply (power steam)" Fig. 4 shows a
schematic illustration of the operating mode "normal hot-water supply”,
Farith Fig.15 shotws 8 seRéfhatic HtstratioRStthé Bperafiig aRggaent  ©f
dincreasad-hotavater supply (poweerhot water)'cbaddg.oo-shows the the
hrincinal arrangement of the companent, parts.of 4 heating,deyice having,

two water pumps. Fig. 1 illustrates the principal arrangement of |
Ehkpohelitpéts 6F-& Haathity deViEE accortifg to'thd finverition 18P~ o™
heveragemiaking arachine. From alwaterntankl water flows:to awater 3
o 3with.a digphragmotiew contrallervig, a flowraeter:2, Waterfump 3
su%%)lles a first ﬁonélnuo%s-flgwrheateg and a}\]seconglcontlni%)gs-flo%/ir ‘
Hater 5 NSrmtaiy the fifse® =€ : crmasLy s

continuocus-£flow heater 4 1is used for generating hot
water, either for supplying hot-water or for supplying

coffee. The second continucus~flow heater 5 is normally



continuous-flow heater 4 is used for generating hot water, either for
supplying hot-water or for supplying coffee. The second continuous-flow
heater 5 is normally - 7 used for supplying steam. However, the
continuous-flow heaters 4, 5 (alse called thermal blocks, heating blocks,
heating elements etc.) are both used for producing hot water or steam
and.are configured accordingly. The output of the first continuous-flo
FBelor T CoRhcta o S SR ol vaG" V8 e R Te. The™
hewit@vervalve 7 issed fof 3wiERiIng'the 8iseratiRg fsdthe froRfating
rhetswater supply te goffee supplys (anskvice versay. The switch-over valve
oL Iy e, petyaled manualy or elecically, The utputaf the. suitch-ouet
valve 7 Is connected on the one hand to a coffee-making device 8 and,
a6y tHedsthet o a hot- water delivery pipe 9. If hot water is being drawn
this is always effected via the hot-water delivery pipe 9. However, since
reQffee;making is potdhe main subject of {he present invention, itis 4 ;s
assumed that, in principle, the function I|"§y of this is known to the expert,
SR FierERretfio frtREr EX5IERAG S NG, ThESudut bPIHESechm
tcontingous+liowheatee 5 isy cbraectedit® afirstistdam oatétsipé 14 vidig
Jist- selenoidyvalve 1Q.dfsteam-ig being drawp in thes nerarat way dhisds v
(al\r/lvgys effected via th steal[ﬁ Eg)utlet -p%p% ;%. Inrordggt Rovgxtegd the

ﬁnctloﬁrélfﬁ?in terms of the preseﬁ{dﬁwvgntior‘\r%e output of the first
i _manually or electrically. The output of the
Scortinbieds y

be

‘switch-over valve 7 is connected on the one hand to a
coffee-making device 8 and, on the other, to a hot-
water delivery pipe 9. If hot water is being drawn this
is always effected via the hot-water delivery pipe 9.
Howewver, since coffee-making 1s not the main subject of
the present invention, it is assumed that, in
principle, the functionality of this is known to the

expert, and therefore no further explanation is giwven.

The output of the second continucus-fliow heater 5 1is
connected to a first steam outlet pipe 11 wvia a first
solenoid wvalve 10. If steam 1s being drawn in the
normal way this is always effected via the steam cutlet

pipe 11.

In order to extend the functionality in terms of the
present invention the output of the first continuous-
flow heater 4 is connected to a second steam outlet
pipe 13 via & second solencid valve 12. In addition the
output of the second continuous-flow heater 5 is also
connected to the hot-water delivery pipe 9 via a
throttle valve 14 and a third solenoid wvalve 15. If
increased steam capacity or increased hct-water
capacity 1s required, the desired product may be made

available at the corresponding outlets via the second



flow heater 4 is connected to a second steam outlet pipe 13 via a second
solenoid valve 12. In addition the output of the second continuous-flow
heater 5 is also connected to the hot-water delivery pipe 9 via a throttle
valve 14 and a third solenoid valve 85-If increased steam capacity or
increased hot-water capacity is required, the desired product may be

a gd%h vailahle At the gorresponding sutles via she second.-8 and,third,
solenoid valves 12, 15. As can be seen, a second steam m%let pipe 13 |%

SBFRRATREINGAB ca8E bE indteaSed Stedf SHPAEGIY <50 that StBEm TR
iand ssafety centirue tabpauaranteetk Inthe tasetof amcreasediffot-watet

scanadity, op;the other hand, the ajready.gxisting hatrwater, deliverypipe 8

.may be readily utilised because this does not %e_ris%tlo any, gggitioqﬂe
LBfobTEms “Colitrol 67 4ff operalisits 6the REating device oF -
aBeverdge-raaking imachihe inctading the heating tevieé Paccotdinitd thee
riByention is-efiected visa soRteol meang déandan gpetating 4mitcly . e
%%pltrcoj! means %%brp%ge realised using a microprocessor in a manner
“kiown 6 the é)xper . The operating unit contains operating, triggering and
indicating elements in a manner also known to the expert, which
celements enable 1the userofihe beverdgernakinganachine tdopetate ibr

in a I . Further e tr of.caurse,
e be coald, arey pe

SR RIEBE2, TRateP Bump B hifst @Bntintio GG Hedtet 42 setofP Rt F o

means 16 and an operating unit 17. The control means 16
may be realised using a microprocessor in a manner
known to +the expert. The operating unit contains
operating, triggering and indicating elements 1in a
manner also known to the expert, which elements enable
the user of the beverage-making machine to operate it
in an easy and simple manner. Furthermore the control
means, of course, also influences connections to the
components to be controlled, such as flow meter 2
water:pump 3, first continuous-flow heater 4, second
continuous-flow heater 5, switch-over valve 7 and
solencid wvalves 10, 12, 15. These connections may
include control and monitoring connections, in the

latter case for monitoring temperatures, for example.
As already mentioned, the heating device according to
the invention makes it possible, in principle, to uss
the following four cperating capabillities or modes:

1. “normal steam supply”

2. “increased steam supply (power steam)”

3. “normal ‘hot-water supply”



continuous-flow heater 5, switch-over valve 7 and solenoid valves 10, 12,
15. These connections may include control and monitoring connections,
in the latter case for monitoring temperatures, for example. As already
mentioned, the heating device aceofding to the invention makes it
possible, in principle, to use the following four operating capabilities or

4mode :c]z-é'QQQHaK] team.sunply, g, increased.stegm, supply. (power
steam)” 3. "normal hot-water supply" -9 4. "increased hot-water supply
(power hot water)" In figures 2 to 5 these four operating modes are

Tscheimatically illéstrated With the smin flowrpathse highliglte drantbwill, are

Nerennder, besexplained in ,dataili 1..;Normal steary supplys (& fig.-2)rs
Initially steam supply is triggered by operﬁgn%unlt 17. - The electropics of
WS 16°kEeps e 2olenbid VARRE 12, 18TlosBEPdpenthe fitst

dsolendid valve 10 and activates water pump 3 including the diaphragm
controller. Water flows from water tank 1 through flow meter 2- and further
thrqugh water pump 3 with diaphragm controllsr. In the second

1 N ™ H T .

*COntllf\r?%brﬂ%- Iogi/tﬁéag?efs Bhe ywatgrg?sehéét%d to i)ecome steam, and
steam reaches the first steam outlet pipe 11 via the first solenoid valve

-10:r When Bcestaintimenisfeached wates prmp 3tis/tuspedating unit
17.

- The electronice of contrcl means 16 keeps the
solenoid valves 12, 15 closed, opens the first sclenoid
valve- 10 and activates water pump .3 including the

diaphragm controller.

- Water flows from water tank 1 through flow meter 2
and further through water pump 3 with dizphragm
controller. In the second continuous-flow heater 5 the
water is heated to become steam, and steam reaches the
first steam outlet pipe 11 via the first solenoid valve
10.

- When a certain time is reached water pump 3 1s turned
off by the electronics of control means 16, and the
electronics of control means 16 c¢loses the first

solencid valve 10 again.
2. “Increased steam supply (power steam)” (see filig. 3)

- Initially steam supply (power steam) is triggered by

operating unit 17.

- The electronics of control means 16 keeps the

solenoid valves 12, 15 closed, opens the first sclenoid



off by the electronics of control means 16, and the electronics of control
means 16 closes the first solenoid valve 10 again. 2. "Increased steam

supply (power steam)” (see fig. 3) - Initially steam supply (power steam)
is triggered by operating unit 17~ - The-electronics of control means 16
keeps the solenoid valves 12, 15 closed, opens the first solenoid - 10

vqlve 10 and activat $ water pump %X’ygh iaphragm controller. - Wate
Viows frgrg Waagtlé% taani% 1lfﬁr0LJeg;’ﬁ1 fIO\?v meterg 2 agnd further througjtﬁ?/!v{élter&m
CRLIMP3 With -diaphragm controller. In the second continuous-flow heater 5

the water is heated to become steam, and steam reaches the first steam

-oyflet pipe L1 via the first solenoid valve 10. « Simultaneeusly, thefirst >
continuous-flow heater 4 is heated to steam temperature, When th

s
AinperafUre ¢ readhet W elééfrGiics BFEBhtro me&h516 ¢ Je‘ﬁ%hﬁ@ gn
ceedondl Salenoidvalvesl 2s Fhisehables:thetadditichally Jesetated Steans

wio-each the liguid 4o be heatedhia thesecond steapautief Pipendd. -the
When a certain time is reached ﬂater.pu ) é% i%i%rggdsgqu the

f & EEtroRicEdF cORtroFmeRAE 16 and the EISCHroRICS of Control maans 16°

léleses the solenoid valves 10, 12 again. - If no more steam is required for
a certain amount of time, the first continuous-flow heater 4 returns to the

—gggggﬁggg@g@gf§f%ﬂgﬁ%%gg%g%gﬁ@@%ﬁous—flow heater 4 is
neated to steam temperature. When this temperature is
reached, the electronics of control means 16 opens the
second solenoid valve 12. This enables the additionally
generated steam to reach the liguid to be heated via

the second steam outlet pipe 13.

- When a certain time is reached water pump 3 is turned
off by the electronics of control means 16, and the
electronics of contrel means 16 closes the solenoid

“valves 10, 12 again.

- If no more steam is required for a certain amount of
time, the first continuous-flow heater 4 returns to the

standby temperature for hot-water generation.
Note:

In order to ensure optimum steam guality and water
gquality it is necessary for the cross-sections of the
outlet pipes to be correct. This means that for steam
Tgeneration (power steam) it 1is necessary to have two
delivery pipes. Therefore in this case steam is

dispensed via the two steam outlet pipes 11 and 13.

3. “Normal hot-water supply” (see fig. 4)



Note: In order to ensure optimum steam quality and water quality it is
necessary for the cross-sections of the outlet pipes to be correct. This
means that for steam generation (power steam) it is necessary to have
two delivery pipes. Therefore inthisicase steam is dispensed via the two
steam outlet pipes 11 and 13. 3. "Normal hot-water supply” (see fig. 4) -

11 _Initially.hot-water supply is triggered either by. operating unit 17
“directy 6%/%%”9)06)7 g\%‘l‘?g}f—ofe vaghye 7.2 Tﬁ‘g e %?rgﬁl%s Sf éco%?r%l by
cpreans 16kesps the1Solehbid valves 1oarablefdsed YopEid SRACROVEr
salve 7-(unless it was opened manually) and activates water pump 3 with

diaphragm controller. - Water flows from water tank 1 through the flow

meter 2 and further through water pump 3 with diaphragm controller. In
~theirst continEibus HoWPhe &ter 4 ¥PAtEE 3e he AR D arlPreathgg the the
sswiteh-ever valvesg via tthe tetyurn valve Bo Fhereattersthe hetavaten-cver

reaches.a r.the like via th -wat ivery pipe.9, 5 The flow,
Vﬁwgyeéar 257 sigﬁ%%%ost%e £el§ec¥t}r%%i§§%%hg%§glg§%%g 1?56 tt%gmgg rgt%e‘k es

WRARF fIBWIRY thrilddh MR tFeSSorRR Bhount bf water is reached the

water pump 3 is turned off by the control means 16. - The electronics of

_coptrol means, 16 closgs the: switehrpyenvalye-Z@pindicatesstothewser »
that this must now be closed manualgl. Note: . .

and further through water pump 3 with diaphragm
controller. In the first continuocus-flow heater 4 water
is heated up and reaches the switch-over valve 7 via
+the return valve 6. Thereafter the hot water reaches a

cup or the like via the hot-water delivery pipe 9.

- The flow meter 2 signals to the electronics of
control means 16 the amount of water flowing through.
When the correct amount of water is reached the water

pump 3 is turned off by the control means 16.

- The electronics of control means 16 closes the
awitch-over valve 7 or indicates to the user that this

must now be closed manually.
Note:

The diaphragm controller on water pump 3 1s provided
for calming the system and absorbing the knocks of the
water pump. The return valve & is required in order to
prevent water from suddenly dropping from the hot-water
delivery pipe 9 while switch-over valve 7 is still

open.

4. “Increased hot-water supply (power hot-water}” (see
fig. 5)



The diaphragm controller on water pump 3 is provided for calming the
system and absorbing the knocks of the water pump. The return valve 6
is required in order to prevent water from suddenly dropping from the
hot-water delivery pipe 9 while switch-ever valve 7 is still open. 4.
"Increased hot-water supply (power hot-water)" (see fig. 5) - 12 - Initially

hot-water sypply is triggered by operating unit 17, - The electronics of,
_co%?h%;ifl %eme%%%ﬁé S%Lllgr?giéf vé%/eg’ 1078 (Ifl%ge ope %chmg
uswitch-dver valve 7 and the third solenoid valve 15 and activates water
pump 3 with diaphragm controller. - Water now flows from water tank 1
_thrqugh flow meter 2.and further through water ump 3 vgith gi ggagrph
con?rbiler. Vlil %ﬁr%ﬁl:&():rsltinu(:)o%s:s-f‘fo?/%;t %gtjévr 4%%%&& is eateéj%) and
Sreaehes Switch-Be6r vilive 7 YiaCretiffval &6 D PhetBAfETIRE Hot wier’ e
7reagheswa.eup: 10t the likenda el hatakater délivendpipe®ivates water
%i ultgng lﬁﬂy 1.alsa flows through the second continuous-flow
Mheater 5, t%roug#?#r%ott e%alve 1n4 and the third solenoid valve 15 and
also through the hot- water delivery pipe 9. - The flow meter 2 signals to
th&retectronios of Icontrof meansdbethe aamdunt ot waterflowngpthrowgte r
When thegcorraet amaut &&wt%w@@chﬁmﬁwee pump- 3 iSdQHFﬁﬁir%f@m
by the electronics of co?ltéol eansC 16. - The electronics of ¢ means

Cf@&ﬁgé&ﬁf’e-thhﬁan t cont1nuous~ry(jow 8gtar er

water is heated up and reaches switch-over valve 7 via

1S

return valve 6. Thereafter the hot water reaches a cup

or the like via the hot-water delivery pipe 9.

- Simultaneocusly water also flows through the second
continuous-flow heater 5, through throttle valve 14 and
the third socolenoid valve 15 and also through the hot-

water delivery pipe 9.

- The flow meter 2 signals to the electronics of
contrel means 16 the amount of water flowing through.
When the correct amount of water is reached water pump

3 is turned off by the electronics of control means 16.

~ The electronics of control means 16 closas the third
solenoid wvalve 15 and the switch~over vwvalve 7, or

A

indicates o the wuser that this must be closed

manually.
Notes:

Throttle wvalve 14 reduces pressure thereby preventing
the second continuous-flow heater 5, provided it has
previcusly been up to steam temperature, from allowing

hot-water to splash into the cup.



solenoid valve 15 and the switch-over valve 7, or indicates to the user
that this must be closed manually. Notes: Throttle valve 14 reduces
pressure thereby preventing the second continuous-flow heater 5,
provided it has previously been up 16 steam temperature, from allowing
hot-water to splash into the cup. - 13 In addition it is possible to generate

fiotyiater mixed, with steam pr ‘ﬂ%e%h_isgiéndee%@g of meaningfyl fpe . 4
certain appllcatlons. o this end all that is necessary |Is to operate the

wseebnd EBATNUTRWRF AedtBr 5 af IncFEasserchpatity Ssinpared o the> ™
Jst-eontinuops+ flow heater 40 dNawn as befere dluid istsupplied atcessary

%@Cf%%segpoe%ew?ca acity by connecting-up to,a further, continuguys-flow,

heater. Figure 6 finally illustrates the principal arrangement of the

‘HREGTSIT &S BFA hatiif RS withPwS Fatérputhps RN Grifeir t6ts ~
fiflgprové pxaduct dualityi dvmays betrebessaryfardekirdble to supplysthe at

Tespectively sequirgd amount of water to,gach-continuoys-flovsheater ria -
a controlled manner, %hls eing water pump 18 in the case of the first
ContintGTs fiow 185t8F 4 “4Hd water pump 3 in the case of the second

continuous-flow heater 5._ In this case also, the amount of water is
wcontrelled via gantrg) meanssi6-khesmethodof funetioning di then Jedrent

Q‘,’Pert%%'%‘g !:“oon?geéné‘g%ma'%:%aT Supply ah'é‘%ﬂcef‘ésd SIEAMSURPY 1o
normarl hot-water suppl@ and "increase T o

water pumps. In order to improve product guality it may
be necessary or desirable to supply the respéectively
required amcunt of water to each continucus-flow heater
in a controlled manner, this being water pump 18 in the
case of the first continuous-flow heater 4, and water
pump 3 in the case of the second continuous~flow heater

5.

In this case alsc, the amount of water is controlled
via control means 16. The method of functioning in the
four operating ﬁodes “normal steam supply”, “increased
steam supply”, “normal hot-water supply” and “increased
hot-water supply” 1is the same in principle as
illustrated in the corresponding figures 2-5 and

associated explanations.

Furthermore it 1s likely to be known to the_e%pert that
the illustrated schematic function drawings only serve
the purpose of explaining the functional principle, and
that in general, known technical details are therefore
not shown or described 1in detail. Thus figure 6
additionally shows an overpressure valve 19 commonly
arranged in the area of the continuous-flow heater b

for safety reasons.



hot-water supply" is the same in principle as illustrated in the
corresponding figures 2-5 and associated explanations. Furthermore it is
likely to be known to the expert that the illustrated schematic function '
drawings only serve the purpose of éxplaining the functional principle,
and that in general, known technical details are therefore not shown or
described in detail. Thus figyre;6,additionajly.shows an overpressure
valve 19 commonly arranged‘rn‘th@“ama?)ﬁhe continuous-flow heater 5
for safety reasons. - 14 - DRAWING LEGENDS 1 Water tank 2 Flow
1meter3W¥atet gpump 4 First continuous-flow heater 5 Second
~contindoys-flow.heater 6 Return valve 7 Switch-over valve 8
Coﬁee making device 9 Hot-water delivery pipe 10 First solenoid valve 11
3First dédmoutietBipe 12 Second solenoid valve 13 Second steam outlet
4pipe ¥4 Thiottle valvet51Fhitd soleneil¥alve 16 Control means 17

”Ope“ﬁ@gdHW continuous—-flow heater

6 Return valve
. Switch-over wvalve
8 Coffee-making device
9 Hot-water delivery pipe
10 First solenoid wvalve

11 First steam ocutlet pipe
12 Second solenoid valve

13 Second steam outlet pipe
14 Throttle valve

15 Third solencid valve

16 Contrcl means

17 Operating unit

18 Second water pump

19 Overpressure valve



18 Second water pump 19 Overpressure valve - 15 - PATENT CLAIMS 1.
A heating device for a beverage-making machine having at least one
water pump for supplying water to a first continuous-flow heater for
generating hot water and to a secopgl continuous-flow heater for
generating steam, characterized in that, on demand, the first
continuous-flow heater may be_switched over to steam generation and be
connected up to the secon heater and/or, on demand,
the second continuous-flow heater may be switched over to hot-water
19eneration andihe; connected upde the firskeantingeusdilewhReates2.i ne
Heatin %%\gce ggcqrgingto dpnate%ta%l%i@ 1U I%han&%eriszed iT th%t the aﬁlsétr
and/or the setond continuousTlow heatera?/ be Connecte ﬁp?o tive
respeétively ofier Tontifibusfiow: heate? “simGkdrigouslyor Witherating
time-defay. dakleating-device agcardingie patent Claikor2pw heater
characigyizedn dhata control megns s povided., wich is configyred far,
controlling the switch- over of the continuous-flow heaters for generating
hot-w&eF'or Stearh & welat for htrolifigthe festinebtiiy-Gp of tR firse
contingwis-floacheater ta thessecondeontinaousfloarhedter arthescted
Secon§p0%®Iwgsé@%la%at%}&m@uf&ﬁtsaww%éaf&% healeror, on

depending on inputs at an operating unit and the previous operating state
of&e eﬁgng,pt e secé%d C EtIHUOUS“fEOW heaéér mgy e
switched over to hot-water generation and be

connected up to the first continuous-flow heater.

2. Heating device according to patent claim 1,
characterized in that the first and/or the second
continuocus~£flow heater may be connected up tc the
respectively cther continuous-flow heater

simultanecusly or with a time-delay.

3. Heating device according to patent claim 1 or 2,
characterized in that a control means is provided,
which 1s configured for controlling the switch-
over of the continucus~flow heaters for generating
hot-water or steam as well as for controlling the
connecting~up of the first continucus-flow heater
to the second continucus-Iflow heater or the second
continuous~flow heater to the first continuous-
flow heater depending on inputs at an operating
unit and the previous operating state of the

heating device.

4. Heating device accoerding to patent claim 3,
characterized in that the inputs at the operating

unit may be used to select the operations



heating device. 4. Heating device according to patent claim 3,
characterized in that the inputs at the operating unit may be used to

select the operations - 16 "normal steam supply", "increased steam
supply”, "normal water supply” and "increased water supply”. 5. Heating
device according to any of. patent c|agims 1 to 3, characterized in that two
steam outlet pipes are provided. 6. Heating device according to patent
claim 5, characterized in that the first steam outlet pipe is connected with
the setondrcahtinuioussHlowuhedtef via aifirstselercid valver?. Heating” ,

device-gecording to,patept claim.»,; Gharacigrized in that a.secand gigam,
outlet Oggp??% iéégonnected with the first continuous-flow heater via a second
i

solen . 8. Heating device according to any of patent claims 1 to 7,
characterized in that a hot-water delivery pipe is connected with the

ssecongecontinyoussflowe:heater via: a third-selenoid valverand athrotties 1

valve %nd ith the first continugus-flo%v heEatgr via %switch-ovrfr ¥alve and
O C ac.e%%ze 111 aa tTWwo S e?m ogt et pipes
a return’ valve. 9. Heating device according to patent claim’s,

charaétefized ity that the switch-over valve may be controlled manually or
electrically. 10. Heating device according to any of patent claims 1 to 9,

e&hma%@QE§%51“@%@%ﬁ@'e%%é%@&ﬁﬂﬁr to patent claim b5,
characterized in that the first steam outlet pipe
is connected with the =econd continuous-flow

heater via a first solenoild valve.

7. Heating device according to patent claim 5,
characterized in that a second steam outlet pipe
is connected with the first continucus-flow heater

via a second solenold valve.

8. Heating device according to any of patent claims 1
to 7, characterized in that a hot-water delivery
pipe 18 connected with the second continucus-flow
heater via a third sclencid wvalve and a throttle
valve and with the first continucus-flow heater

via a switch-over valve and a return valve.

9. Heating device according to patent claim B8,
characterized in that the switch-over valve may be

controllied manually or electrically.

10. Heating device accerding to any of patent claims 1
to 9, characterized in that the at least one water
pump delivers water Zfrom a water tank in all

operating modes of the heating device.

11. Heating device according toe any of patent claims 1

to 10, characterized in that each continuous-flow



pump delivers water from a water tank in all operating modes of the
heating device. 11. Heating device according to any of patent claims 1 to
10, characterized in that each continuous-flow -17- heater has a water
pump each associated with it. 12. Heating device according to any of
patent claims 1 to 3, characterized jn that the first continuous- flow heater
may be connected up to the second continuous-flow heater or the second
continuous- flow heater may be connected up to the first continuous-flow
heatehigesich ad@yahatdonparedotceenty onecontintegs-floéwheater a
larger amount of hot-water or a larger amount of steam or an amount of

1@}_\/\1?—'}55@!)1%%(1 gg@f&%a@c%argﬁn%mggt'any of patent claims 1

to 3, characterized in that the first continuous-
flow heater may be connected up to the second
continuous~flow heater c¢r the second centinuous-
flow heater may be connected up toe the first
continuous~flow heater in such a way that compared
to only one continuous-flow heater a larger amount
of hot-water or a larger amount of steam c¢r an
amcunt of hot-water mixed with steam may be

output.



