WO 2007/ 134476 Al HEATI NG DEVI CE FOR A
BEVERAGE- MAKI NG MACHI NE The invention relates to a
heati ng device for a beverage-naki ng nachine

e cO0di'Ag 440 pdtlent claim 1. The invention rel ates

to a heating device for a beverage-nmaki ng machi ne

gﬁgLPﬁaﬂTﬂ@éebEﬁﬁﬁﬁ’F L heBslrrRRe VAL el Py, .

for generating hot water and to a second
T%@nt&%%%W%ﬂaﬂmNﬂE¥Hﬁﬁska)g%pe@ﬁkkﬁ%dﬂ(ﬁggioghgﬁﬂsea
of independent continuous-flow heaters for providing
KIECIRICEM A s s e PECPréomdbnt &t Fak@mr sflaim 1.
today' s beverage- naki ng machi nes because it enabl es

he .effici.ent preparation of beverages of consistent
@ﬁley@ﬁ%P%ugﬁ%%ﬁ%t en%]%%%ﬁ%% SEYISE vitdgal @
Meoerageemadnidostreéarh genehatring eonporeent Sahkb, at least

_ O%%rthﬁﬂkgé,b%%%gasfggovggmﬁﬁagg¥pif&égult as a rgﬁ%%t

to provi hot - wat eamtmﬁ%g’gﬁlyaon
ceantnrneogsIlicow eediesr v hearé Pyt Bhenkat . wAtethend to

aségﬁonﬁiE%nkﬁnh%u@@9§§ﬁﬁ%£ak%rb%o%bb%n%gaQﬁEgrsteam.
structurally sinple and reliably functionin
bever age- maki ng devices for non-industrial purposes
Thiet huwhki cbf i fndegehdett @bsoidab@erfBIPUNSQIrs for
hot

I

-wat er. or steam nay, b enerated within a
PRAVAETUI JOSREFT ertod SSET e, VAT VX SHEIR o Fany of
thdwg! ageerakiang madhinge raaviing st wecaheat iing «ela@itent she

= c - - C2. di,s es.a coffee .
eégé%?%gpﬁa |ﬁgjgzﬁégﬁgngbgloé@%ﬁ‘ﬁ9§%W)O% ?Onélétent
QEBRLEHUOUFRT | D¢ heat &he ariteznpunpnen-férsef individual

heenihaueus- flow heatsr isgeqpnget gd tocémpﬁﬁ\%@g in
head for producing a coffee infusion, whifst a

d 1 on
PEEE ARl Eontlitnubtis - PF oW RedPePd siilbhiféstied 28 a rule,
tst gamnoZ | eotfior nbeatiengrorah@amdtignm LkinW tdh1hi $ne

. ng¥EﬁsoggL¥lgaeheater or heating element. At the same
time it is necessary to be able to offer structurally
simple and reliably functioning beverage-making devices
for non-industrial purposes with which, if reguired,
also larger amcunts 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 1s 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 continuocus-
flow heater 1is connected to a brewing head for
producing a coffee infusion, whilst a second
continuous-flow heater is connected to a steam nozzle
for heating or foaming milk. With this device only the
continucus-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



conti nuous-fl ow heater being filled with water is the
one active at any one tinme. The other conti nuous-flow
heater, although becom ng hot, remains inactive. A -
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£h@Wing the necessary vaporising heat to the already
heated water 1In order to convert it intc 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 alsc playing a part.

It 1is therefore the requirement of the invention to
propose a beverage-making device, in which the existing
heating devices (continucus-flow heaters for example)

may be utilised in an efficient and versatile manner.

This requirement is met by the features of patent claim
1.

The solution 1s based cn the fact that two in principle
autonomously functioning continuous-flow heaters may
operate 1in cenjunction with both a correspondingly

configured control means and the specific arrangement



1. The solution is based on the fact that two in
princi ple autononously functioning continuous-flow
heaters may operate in conjunction with both a
correspondingly configured3control neans and the
speci fic arrangenment - 3 of conponents, both heaters
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it possible also for beverage-making devices of similar
construction {i.e. with two continucus-flow heaters) to

be eqguipped with this extended functionality.

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

support needs a certain cooling-down period. It is



connecting-up may be required, for instance, if after
preparing a beverage portion using hot-water, a |arge
beverage portion is required to be prepared using
steam or if after preparing a | arge beverage portion
using steam a | arge beverage portion using hot-water
required to be prepared. In the first case the
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'supply (power hot water)” wvia inputs at the operating
unit. The “increased” supply capabilities indicate that
the beverage-making device according to the invention
can achieve either increased hot-water capacity or
increased steam capacity. But it is also feasible to
envisage simplified variants of beverage-making
machines, on which apart from the normal supply
Capébilities only “increased hot-water supply” or only

“increased steam supply” may be selected.

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

provided:

It is advantageous to provide a second steam outlet

pipe. Normally steam outlet pipes have a defined pipe



unit. The "increased" supply capabilities indicate
that the beverage- maki ng device according to the

i nvention can achieve either increased hot-water
capacity or increased stedm-apacity. But it is also
feasible to envisage sinplified vari ants of

%ﬁ%ﬁéﬁa@&% RO | BEes DHIS o1 nEPodieed Aot Akt 100

yhomr-@nbylar@ecreaﬁedﬂﬁiedmnﬁappkyﬁjnayobesnmll

te t
e el L
Jffol tawing ri@yrg@e Sptremm dedzlityi ssadvfmaﬂa@ebusﬂta)refore

Pr ovisde, a-seGond St put ket prPfde '\%. el Lynsteaean

out| et pipes have a defined anet er whi

SHokf d e s el Fctidrise 15s r@q%rgewaw |carmmttdo

large. If the dianmeter is too snall st eam exhaust
IS too

becones too large. |f ver,
P La ety T st Thefbborrerge in
tkﬂehedVangage&usetmjpreucuetmdﬂnahemrsteameamnduﬁlet
st g at paci
L%ﬁer g%l y tq—L ga% c ‘“gllfﬁrrnanS{e}r‘?r%entéegﬁl‘1 Ifcﬁe coﬂglonnueo%ss f|lnOW
e Heattimgnalely ceresidedhiohathe fgar@traéilen@mco%tm&am)

PiPe; | 81 £08NGEh e Mt R d1Rg: SeLoMd, CABLLANOUS oW 1t
heater (normal [y provided for the generation o

KtRSamS ‘%ﬂfgl@actfﬁ@ ﬂl%l%. B e veon g el seldong heater

gicear 0ut Ilze_fcovmepﬁ ¢ canhegd ek 1dh tde HddStater) via
conti nu us fI Feater (normal Iy provided for the

%éﬁ%%ﬁi &) via a second sol enoi d
val ve. FurthernDre it is advantageous to connect a

%e%tCﬂfeclnvM aJééJEe égcggg ect. Vacft -water

h
contlnuous f er Vi athird éno
Qﬂﬁﬂ%itﬁ#@ﬁtWetbatbe,Séﬁ@nﬁocontlnuous -flow heater via

a third solencid wvalve and a throttle wvalve, and to
connect it with the first continuous-flow heater via a
switch-over valve and a return valve. The throttle
valve ensures that pressure in the second continuocus-
flow heater (normally used for generating steam), in
the case of increased hot-water demand, does not begome
the cause of hot water splashing into the cup in a
dangercus manner. The return valve ensures that during
heating-up of the first continucus-flow heater water
does not suddenly drop from the hot-water outlet pipe
as long as the switch-over valve (which is provided for
the purpcse of switching from dispensing coffee +to

dispensing hot-water) is open.

The switch-over wvalve (for switching o%er from
dispensing coffee to dispensing hot-water) can
preferably be manually or electrically controlled

because on common coffee-making machines corresponding



connect it with the first continuous-flow heater via

a switch-over valve and a return valve. The throttle
val ve ensures that pressure in the second continuous-
flow heater (normally used §or generating steam, in
the case of increased hot-water demand, does not

becone. the cause of hot water Iashln into the cup
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of a heating device. Fig. 2 shows a schematic
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steam" Fig. 4 shows a schematic illustration of the
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- mode “increased steam supply (power steam)”

Fig. 4 shows a schematic illustration of the operating

mode “normal heot-water supply”, and

Fig. 5 shows a schematic illustration of the operating

mode “increased hot-water supply {(power hot water}”

Fig. & shows the principal arrangement of the component

parts of & heating device having two water pumps.

Fig. 1 illustrates the ©principal arrangement of
component parts o©f a heating device according to the
invention for a beverage-making machine. From a water
tank 1 water flows to a water pump 3 with a diaphragm
flow contreller wvia a flow meter 2. Water pump 3
supplies a first continuous-flow heater and a second
continuous—-Fflow heater . Normally the first
continuous-flow heater 4 1s used for generating hot
water, either for supplying hot-water or for supplying

coffee. The second continuocus-flow heater 5 is normally



Fig. 5 shows a schematic illustration of the
operating node "increased hot-water supply (power

hot water)". Fig. 6 shows the principal arrangenent
of the conponent parts of “a-heating device having
two water punps. Fig. 1l illustrates the principal

arrangenent o onent parts of a_heating device
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principle, the functiocnality of this is known to the

expert, and therefore no further explanation is given.

The output o©of the second continuocus-flow heater 5 is
connected to a first steam outlet pipe 11 wvia a first
solenoid valve 10. If steam is being drawn in the
normal way this is always effected via the steam cutlet

pipe 11.

In order to extend the functionality in fTerms of the
present invention the output c¢f the first continuous-
flow heater 4 1is connected to a second steam outlet
pipe 13 via a second sclenoid valve 12. In addition the
output of the second continucus-flow heater 5 i1s also
connected tc tThe hot-water delivery pipe 9 via a
throttle wvalve 14 and a third solenoid wvalve 15. If
increased steam capacity or increased  Thot-water
capacity 1is required, the desired product may be made

available at the corresponding outlets via the second



the present invention, it is assuned that, in
principle, the functionality of this is known to the
expert, and therefore no further explanation is
given. The output of the second continuous-fl ow
heater 5 is connected to a first steamoutlet pipe
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the user of the beverage-making machine to operate it
in an easy and simple manner. Furthermore the control
means, of course, also influences connecticns to the
components to be contreolled, such as flow meter 2,
water pump 3, first continuous-flow heater 4, second
continuous-flow heater 3, switch~over wvalve 7 and
solencid wvalves 10, 12, 15. These connecticns may
include control and monitoring connections, in the

latter case for monitoring temperatures, for example.
As already mentioned, the heating device according to
the dinvention makeg it possible, in principle, to use
the fellowing four operating capasbilities or modes:

1. “normal steam supply”

2. “increased steam supply (power steam)”

3. “normal hot-water supply”



may be realised using a mcroprocessor in a manner
known to the expert. The operating unit contains
operating, triggering and indicating elenents in a
manner al so known to the expert, which el enents
enable the user of the beverage maki ng machine to
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supply 2. 'increased steantsupply (power steam” 3.
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illustrated with the main flow paths highlighted and
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- Water flows from water tank 1 through flow meter 2
and further through water pump 3 with diaphragm
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 solencid wvalwve
10.

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

sclenoid 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 contrecl means 16 keeps the

solencid valves 12, 15 closed, opens the first solenoid



di aphragm controller. - Water flows fromwater tank 1
through flow nmeter 2 and further through water punp

3 with diaphragm controller. In the second

conti nuous-fl ow heater 5-thé -water is heated to
becone steam and steamreaches the first steam
outlet pipe 11 via the first sol enoid valve

VheYE a [er 82 n AT T3 T eEhEd wWalisr ﬁhnﬁléhlsd%%ﬁnﬁﬁﬁm
obhtbyr1de el ectronics of control nmeans 16, and the

el ectronics of control neans 16 closes the first

sol enoi d valve 10 again. 2. "Increased steam supply

{ poneerstiéamy" fsee feger3rank Inithabhyh stéam sugigry 2

Lhawer, sloan g LiLpgerad by opgratd ng Uit difspr-agn

e e ronics o ontrol nme Keeps
sohenol teval Vesthe, sesosloseut igpens thHewf iregtter 5 the

@9&@9%9 AO-tyal yg 1Q-apd actiyat %M@am%@a&a@t&e
aphragm controller. - Water flows from water. tank

ﬁ%¥?ﬁcﬁﬁﬁﬁ@l%ﬁﬁ#ﬁﬁeﬁlgﬁ %%dv%%r?%%rf%¥ﬁ?niﬁ9%%ﬁ%ﬁ valve
pupp 3 with diaphragm controller. In the second
conti nuous-flow heater 5 the water is heated to
becone steam and steamreaches the first steam
oufintulpapecddlyi ahtheifriststcsdlienoiut fdlowe hekler 4 is

' |
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addi ti onal Ig generated steamto reach liquid
HPRALEY ﬁamtﬁé’s%%%%@ §P€aﬁﬂdﬂF¥%tt%|B§ ﬁ?atEd Vla

the second steam cutlet 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 control 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 gquality and water
quality it is necessary for the cross-sections of the
outlet pipes to ke correct. This means that for steam
generation (power steam) 1t 1s necessary To have two
delivery pipes. Therefore 1Iin this case steam 1is

dispensed via the two steam outlet pipes 11 and 13.

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



- Wien a certain tine is reached water punp 3 is

turned off by the electronics of control neans 16,

and the electronics of control neans 16 cl oses the
solenoid valves 10, 12 agailn- - If no nore steamis
required for a certain amount of tine, the first

co I h ier 4 Jeturns t the nd
te%e&%ggﬁgflgép‘c $ “Vat e F§ener af gcm(—:i(\%etr‘-:“fl ﬁ)égleﬁerby
PPeBRsLRE @pﬂﬁnﬂﬁ?sﬁeaﬁﬁqaw|fgﬁmwmﬂMmleby guial ttly-dter
{g1pecessary for the cross-sections of the outlet

pi pes to be correct. This neans that for steam
generation (power steanm) it is necessary to have two

del TNEI yepé@@ﬁonﬂ@@r eépr eccbxrﬂtfcm S £@SEs SIEAM kSeps  the
a the Iet pi pes 11 and 13

fgens
Wa 8Fsmé% ﬁgg @ge@rgopgps gyitch-over
vleeaUIyuhdésmahef %m$pbyeh5dthB@@%ﬂQ@ eidheradyivates

Qfé@t@j}gpr t]h7c§j %%}a%% cOryualllr}ygéby swi t ch- over

1 ect Tor <Oht ans 16 keeps
t he solen0|d valves 10, 12, 15 cl osed, opens

SWit €br OV eEy s VALYR Fatupl %%k,' Vtg&a drepual 1y, o

and activates water punp
£ oDl IféFtherV\aF]éFo‘PgB\AsWéW% VRTREY t3an‘Rl’1ht i oirgtrag

thec fd Ove Bt e afte S1IrEAVEE i 416 03GIMm MRLTRL 2 PN, %ater
hragm contro Ier In the first
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Tleachesutihevsiws ch- OWBEIEaEV6r7th%I&oﬂlwaﬂéﬂlﬁdhches a
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flow neter 2 S|gnals to the electronics of contrm

means 161bhe aepupt of aﬁgﬁglé"%M NGnEhrovgly ronics  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
switch-over valve 7 or indicates to the user that this

must now be closed manually.
Note:

The diaphragm contreller on water pump 3 is provided
for calming the system and absorbing the knocks of the
water pump. The return valve 6 is reqguired in order to
prevent water from suddenly dropping from the hot-water
delivery pipe 9 while switch-over wvalve 7 is still

open.

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



When the correct anmount of water is reached the water
punp 3 is turned off by the control nmeans 16. - The
el ectronics of control neans 16 cl oses the
switch-over valve 7 or indildates to the user that
this nust now be closed manually. Note: The

di aphra co troI er _on va 3 IS P vided for
carh ot he B erE ara BTy THE ARk &b YR Cine
wat er1punp. The return valve 6 is required in order

to prevent water from suddenly dropping fromthe
hot-water delivery pipe 9 while switch-over valve 7
Ts B¢l | elopeRongcs | ger eagRdrhbdt - ARRE slppl ye¢powethe

Q@ieﬁr@mr)f (fégeloflqz Dicked, dpddd aérlu‘/t&?-tox)’@f efalve
2upp y is triggered by o eratrng unit 17. -

| 8By &ﬁrecstfblfrc‘coﬁﬂ%mh%aﬁ@ 16 Keepdd rﬁectls‘a%%ron@ater
pahyes d0thldi gbosegn opensoswetch-over valve 7 and
the third solenoid valve 15 and activates water punp
3 wth diaphragmcontroller. - Water now flows from
maWetetaan1fﬂbwauqnomlmwtﬁeIeUanQ bndhfordgiheflecw meter

h u hr ntrolle

s e P e e A T
oprandl ehchesn svﬁftech-fdvf@rt V&R inupiug - thewur heehkve 4,

@atgbei§ahb§%e8h%ph%hdM¥é§CHé§N%W¥%éhiaﬂér(Ha1$@ 7 wvia
|ike via the hot-water delivery
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sonthauduBef{ o beatest Syat broughivbrotpieeval ve 14
and the third solenoid valve 15 and al so through the

hot - water delivery pipe 9.
- Simultaneously water also flows through the second

continucus-flow heater 5, through throttle wvalve 14 and
the third sclencid wvalve 15 and also through the hot-

water delivery pipe 9.

- The flow meter 2 signals to the electronics of
contrcl 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 contrel means 16 closes the third
solenoid valve 15 and the switch-over wvalve 7, or
indicates +to the user that thilis must be closed

manually.
Notes:

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

hot-water to splash intc the cup.



- The flow neter 2 signals to the electronics of
control neans 16 the anobunt of water flow ng through.
When the correct amount of water is reached water
punp 3 is turned off by tHe el ectronics of control

means 16. - The el ectronics of control means 16
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i ncreased capacity conpared to the first
conti nuous- flow heater 4. Now as before fluid is
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5.

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

associated explanations.

Furthermore it is 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 in detail. Thus figure 6
additionalilly shows an overpressure valve 19 commonly
arranged 1n the area of the centinuous-flow heater 5

for safety reasons.



In this. case also, the anmount of water is controlled
via control neans 16. The nethod of functioning in
the four operating nodes "nornal steam supply"”,
"increased steam supply'™, "hornal hot-water supply"
and "increased hot-water supply"” is the sane in

principle as iIIustﬁgﬁﬁ &nLEE NBgrresponding
figures 2-5 and assa&#ag%dwe*ﬁgaﬁations. Furt her nore
it is likely to be knowmn to the expert that the

illusﬁégggdt§¢genatic function drawi ngs only serve
t he purpose of explaining the functional principle,

and Thaif T9tgeneral, known technical details are

thereforer mefpshown or described in detail. Thus

%igurﬁ¥6 additjonal ly ihoms an overpressure valve 19
onmoit 5Pt &FPAMyREC TR theY ar8at8F the conti nuous-fl ow

beat efefond ofosaf ehyuseasonsheatdd - DRAW NG LEGENDS
VWIﬁgt&f%m glglom1neter 3 Water punp 4 First

¢ont i nuous- f1 ow heater 5 Second conti nuous-fl ow

heat efwitciRetten valve 7 Switch-over valve 8

gbffe@B{ﬁ%%Imb eyl C8.9; kot -wat er delivery pipe 10

First s nord valve 11 First steamoutlet pipe 12
SecondesofErdr dishl ver13eseeond steam outl et pipe 14

Thrott] esvVad¥Eenoid valve

11 First steam outlet pipe
12 - Second solenoid valve

13 Second steam outlet pipe
14 Throttle valve

15 Third sclenoid valve

16 Control means

17 Operating unit

18 Second water pump

19 Overpressure valve



15 Third solenoid valve 16 Control neans 17
Qperating unit 18 Second water punp 19 Overpressure
val've WO 2007/134476 Al 1545PATENT CLAIMS 1. A
HeatPhg/ Hadtte 2br a beverage- naki ng machi ne having
at | east one water punp (3) for suppl ying water to a

first continuous-flo @ r.{4 generati ng hot
water and to a secon%ﬁ? f CﬁﬁM fI ow heater (5) for
generating steam characterized in that, on demand,

ihe fArSte.tcon i AUOUS! | pY hgrat %rev(e@agg%g%gw Jnggﬁﬁne

over to . steam generatl on an conn
second VRt FhucEssft dihes@ BRT ( BPMBRNA/r , fQﬁh depphding

the ﬁh@g@ﬁdt©0rﬁl wgtgs_ fdt&wmﬁs@étﬁ@w nﬁ%aggr (4) for
witched over to hot-water generation and
conne%?ré%r‘_ih?)m?o Ee W e ‘%‘%ﬁtl FRUGUSSFIUH heapkiruous-

(4). RlowHeat |hre@’wée:w ce (agcor digg t o gpakent-itlai m dseam,

char hat th flrst and/ r the second
cont?ér}l%%%% %at%? %h 5y sy beCPcoﬁqn cted up 165t

t he r@%fpﬁémlmﬂeiiyfb@\hehe@mﬂtl hdbusaf| bw freatehed(&yed)to

S'nUléﬁéﬁﬁuﬁéﬂbfﬁtﬂ%ﬂrbﬁﬁtﬁgmcg§£§¥te§ uﬁb@6i9§e second
devi ce according to patent claiml

char deter e § anf%th%aE%ﬁt el r?é)éH@r(r 16" igemand, the

provi ﬁ@@bnd’\hct@ﬁtiﬁu@@ﬁf-fg@ﬁeﬁeﬁ@krcqrﬁ reldy nget gﬁltched
SwWtch- ? f .the continuous-fl ow heaters (4,
a ?ng‘

5)

f or g%Yleelf Ot ARG e rd Yl ehi a8 e PP é%orfrb";‘rCtEd up

cont riod | g fdvesic orwrecin g sipf Dwtheafdr sta)

conti nuous-fl ow heater (4) to the second

2. Heating device acceording to patent claim 1,
characterized in that the first and/or the second
céﬁtinuous—flow heater (4, 5) may be connected up
to the respectively other continuous-flow heater

(5, 4) simultaneously or with a time-delay.

3. Heating device according to patent claim 1 or 2,
characterized in that a control means (16) is.
provided, which is configured forrcontrolling the
switch-over of the continuous-flow heaters (4, 5)
for generating hot-water or steam as well as for

‘controlling the connecting-up of the first

continucus-flow heater {4) to the second
continucus~flow heater {(5) or the second
continuous-~flow heater {5} ~to the first

continuous-flow heater (4) depending on inputs at
an operating unit (17} and the previous operating

state of the heating device.

4. Heating device according to patent c¢laim 3,
characterized in that the inputs at the operating

unit (17) may be used to select the operations



conti nuous-fl ow heater (5) or the second

conti nuous-fl ow heater (5) to the first

conti nuous-fl ow heater (4){gepending on inputs at an
operating unit (17) and the previous operating state
of the heating device. 4. Heating device according to
patent claim 3, characterjzed.in that the inputs .,
the op¥H&ENgS L e@Tt SCPA ey beRGEEASED Selfddt THPLY”s
oper atricm®: 116 wanermal sspehptsuppld/”, Vinneeeasdd water
st eargépgﬂpl,y", "normal water supply" and "increased
wat er uﬁ'pl'y". 5. Heating device according to any of
patent clains 1 to 3, characterized in that two

steampout g Ri-PES a(ééor&fﬁ%?a{@ Qﬁ?véﬁegatént Heplifg 1
device according to patent cfaim5,” characterized In
that the fidaratteamaid | 8t pipe L¥215t¢a0 conhbet edires

with the sepond-<contdruaus-flow heater (5) via a

first solenoid valve (10). 7. Heating device

according to patent claimb5, characterized in that a
Gecorkstigam oidvete pi pecofdilng s teonnedttead wWdhaihe 5,
first_,continuous-flow _heater (4).via a second .
sol en%}ilacravcaﬁ Ve Z(e_L )l.m SFHﬁgat |hr‘1eg é&erv%tces%aec%r%r%?%lgeif oot Pe
any ofllpatentcehagased wioh7, tlchasectedi zedtinuohatifow
hot - wat er. deld,very, i%é@) LSeonnest ed- Wi iy the
second ag{)ent [ (Inu)ousl-al féf)ow eatser ?5? via a ?m rd)

sol enoid valve (15) and a throttle valve (14) and

W th gde frig stgeconti nHeusriliow heat erpdidnvi acBaim 5,
sw tch-over. val ve 5%) . nd a return valve (
[

6). 9. .
Heat | T TR et 2 o o macthpg) Hures: Sutlst pipe

(13) is connected with the first continuous-flcw

heater (4) via a second solencid valve (12).

8. Heating device according to any cf patent claims 1
to 7, <haracterized in that a hot-water delivery
pipe (9) is connected with the second continuous-
flow heater (5) wvia a third scolenoid wvalve (15)
and a throttle -valve (14} and with the first
continuous-flow heater (4) via a switch-over valve-

(7) and a return valve (6).

9. Heating device according to patent c¢laim 8,
characterized 1in that the switch-over walve (7)

may be controlled manually or electrically.

10. Heating device according tc any of patent claims 1
to 9, characterized in that the at least one water
pump (3) delivers water from a water tank {1) in

all operating modes cf the heating device.

11. Heating device according to any of patent claims 1

to 10, characterized in that each continucus-flow



characterized in that the switch-over valve (7) may
be controlled manually or electrically. 10. Heating
device according to any of 4patent clains 1 to 9,
characterized in that the at | east one water punp
(3) delivers water froma water tank(l) in al |

oper at i rmdes of .the heatl devi ce. at' ng

devi ?éeagtge or di'rig %& ah§=ofe p aei}ﬁrclpé]l% il to Ji)(), each
char act=erdizet:d nwitttatiteach conti nuous-flow 17 heater
(4, 5) has a water punp (18, 3) each associated with
it. 12. Heating device according to any of patent

& ai Meating G vickaramtard ized to amatet heatfsntstclains 1
cont Itrwoy,s chhoucheat erq (4) r{@ﬂétbec@nﬂ%@dc&& thops-

the second continuous-flow heater (5) or the secon

cont ifThiUS193 0W heat ePaY SPengpTBecEeinadt é@ (e csecond

t he fdoratiraentd-ntous- f l:owheat er (£4) idr suchhea V\/aéécond
t hat co ared to.only one I(_:o?ggnuous fl ow heat er
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st earbhar ﬂrrsinmmttnfudm Waterheateed Wit hirstearh dareyay

be oqﬁ£§5'compared to only one continuous-flow heater a
larger amount of hot-water or a larger amount of
steam or an amount of hot-water mixed with steam

may be output;



