1 Heating-Energy Saving System and Method The present invention discloses a heating-energy
saving system and a heating-energy 5 saving method for use with a heating-system of a beverage
machine, which is adapted to produce hot beverages. In particular, the present invention discloses the
so-called self learning energy preservation (SLEP) system and method, which have been developed
for saving heating-energy in commonly used beverage machines. The SLEP system and method help
to reduce the energy consumption of the beverage machine, 10 while at the same time help to
minimize the waiting time for users of the beverage machine, when the liquid in the beverage machine

has to be reheated. Devices for pragatiing Bot gvesapesSyaaneldonetriodhe art, especially in the
field of producing tea, coffee, or coffee type beverages. Additionally, other substances such as 15
chocolate or milk products can be extracted or dissolved to form a hot beverage in such beverage

machines. For e peparaiioecisudistiobéey draging imaryaparongisjstbevartdgehmmaihjraaguitable
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beverage machine can Be (e)rﬂ)}ahra e next ?r‘ﬁeéaf%epr?% Ues ARoL bg\ygrage. Reheating the liquid

requires a certain waiting time, and it is very frustrating for the 2 user to wait while the beverage
machine is reheating the liquid. Onl er the reheating process is, completed, the .user can again
operate the bedrABE Tch i (DR TGt A, ety e oot e B SR i o
disadvantages pifathesigieie tioftee,ibiscdEsrapbe teprager Audiitisoghistitaesubgttecasaaudraamnethod
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the waiting time for a user, which occurs when the'liquid in the beverage machine is reheated. Further,
a system and nbetiroabarendesines!, Adiicthegndparatiprerok stedh wWith deyekagdofilerergygmopriate
beverage machine a suitable liquid (e.g. water or milk or the like) is heated by a
heating-system, which is provided in a supply means and is supplied to a beverage
production chamber of the beverage machine. In view of the energy consumption of
20  the beverage machine, the heating process consumes by far the biggest amount.
Therefore, reducing the energy consumption of the beverage machine by controlling

the heating-system is very efficient.

Beverage machines known from prior art, usually achieve a reduction of the energy
25  consumption by directly controlling the heating of the liquid with a timer. The timer is
adapted to stop the heating of the liquid, after the beverage machine has not been used
for a predetermined amount of time. Completely stopping the heater is the most

efficient way to reduce the energy consumption.

30  However, if the heater has been off for a certain amount of time, the liquid in the
supply means of the beverage machine is cooled down, and has to be reheated before
the beverage machine can be operated the next time to produce a hot beverage.
Reheating the liquid requires a certain waiting time, and it is very frustrating for the



10machines that comprise a heating-system. In a first aspect the present invention discloses a
heating-energy saving system for use with a heating-system of a beverage machine. The system
comprises a timer, a plurality of data registers, wherein each data register is active within a
predetermined 15 range of time, and wherein each data register can hold one of at least two values, a
detection unit for detecting a usage of the beverage machine, a control unit adapted to determine the

lues of the plurality of data regist d to change. the.value of the active data regist
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beverage machigteatinydaietesngsatrapl@@dhehacibee caicatpinistpridthea balveageuaddhing lower than
threshold value 1nd E% ti]rr}\gn the heating-system of the beverage machine, if it determines that the
active data reggtf K oi§g gl\(%qg‘?ger than the threshold value. The above-described heating-energy
saving system is a so-called self-learning energy 25 preservation (S| FP) system. The system learns

behavyi dad it, b heating, the b hi h [ iCi d. U
totoction o LI BT 40 RaO SR PR SHa P MR BA TG v i SR et
register in suchpaowialy tinatét sefleistictived usagahitite henathadetimbefifivierliyerea ey ttie Eparging

iod, when the plurality of isters have b iv le of times, the 30 values in th
avidual data FOJRALAS RTELE N IRGE MG s HCbgb 07 G B WARE N e

predetermined fangeset tvwidoheogoved WByrdisie figuidhon tie e verlages raach cenip eetiegt tde Futther,

threshold value, wherein the result of the comparison automatjcally triggers either the. turning on or
tarning off of (s WM G1S) DETE AL ey S R e S AR ot AV Ciever,
also the waitingractdries tivet cs@paas Decatingysizsteinbecause the heating-system of the beverage
machine is only turned off, if no usage is anticipated, and is turned back on in anticipation of a usage.
5Preferably, each of the plurality of data registers is adapted to hold at least one integer value from O

to 3, the controlnifiistaadppte thtopireseas sevint waldiecbd stscadtario ghate rgy ssteinh \s ysteninforeueent if a
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is detected for thlarblty @thdatke tegtater)nithie thegoledete ragisét 1sagevef witien Rouedetieresfeom O to 3
in integerféepsrg)ﬁ&/ ig? t?nge(?oa%5ev§lﬂgt§g%nefé){ht%%tgerggﬁge—r can hold one of at least two values, a
detection unit for detecting a usage of the beverage machine, a control unit adapted to
determine the values of the plurality of data registers and to change the value of the
active data register upon a detection by the detection unit. The control unit is further
adapted to turn off the heating-system of the beverage machine, if it determines that
20  the active data register holds a value equal to or lower than threshold value, and to turn
on the heating-system of the beverage machine, if it determines that the active data

register holds a value larger than the threshold value.

The above-described heating-energy saving system is a so-called self-learning energy
25  preservation (SLEP) system. The system learns user behavior and adapts to it, by only
heating the beverage machine when a user is anticipated. Upon detection of the usage
of the beverage machine, the control unit changes the value of the active register in
such a way that it reflects the usage of the beverage machine. After a certain learning
period, when the plurality of data registers have been active a couple of times, the
30 values in the individual data registers reflect and anticipate the usage of the beverage
machine within each predetermined range of time very well. By determining these
values and comparing them to a threshold value, wherein the result of the comparison
automatically triggers either the turning on or turning off of the heating-system, the



energy saving system to anticipate a usage of the beverage machine. However, also fewer or more
than four values could be used. By increasing the value in the active 15 data register by integer
increments, if a usage of the beverage machine is detected, the heating-energy saving system reflects
the increased probability of usage in the current predefﬁ]rmined range of time. By decreasing the value
in the active data register, if no usage of the beverage‘machine has been detected, the heating-energy

saving system reflects the fact of a low prabakility of usage in the predetermined range,.By increasing
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the heatirid) systiesdesetioredronfon Hretmigddiomnmoned useye thietiemergy consumption would be reduced
the most. The system realizes different compromises between the 10 reduction of the energy
consumption and the waiting time, depending on the threshold value. Preferably, the detection unit is a
flow measuremieniruwvit des distecinty tBdroutpgeofste pepecagie. T lyprebyesalcikan iflithdidrdonghe use of
the beverage machine is obtain?d. . .
enérgy saving system to anticipate a usage of the beverage machine. However, also
fewer or more than four values could be used. By increasing the value in the active
15 data register by integer increments, if a usage of the beverage machine is detected, the
heating-energy saving system reflects the increased probability of usage in the current
predetermined range of time. By decreasing the value in the active data register, if no
usage of the beverage machine has been detected, the heating-energy saving system
reflects the fact of a low probability of usage in the predetermined range. By increasing
20  and decreasing only by single increments, when using values from 0 to 3, it can be
avoided that, for example, a predetermined range of time, in which the beverage
machine is usually used heavily, is incorrectly reflected for anticipation, if only once
no usage occurs. Assuming for example that the above-mentioned threshold value is 0,
and that a data register associated with a predetermined range of time currently holds a
25 value of 3, it requires three steps of decreasing, i.e. three consecutive times the
beverage machine is not used in this predetermined range of time, to reach the

threshold value, at which the heating-system will be turned off.

Preferably the threshold value is 0, as described above.

30
Preferably, the value of each data register is limited to be increased by one increment
during the predetermined range of time. Thus, an overrating of single unusual
occasions, in which heavy use of the beverage machine occurs, is avoided.



15 Preferably, the detection unit is a motion detector, and the control unit is adapted to turn on the
heating-system of the beverage machine, if it detects motion for a predetermined period of time.
20Thus, it is not necessary that the user really operates the machine, but it is sufficient that the user
lingers in the vicinity of the beverage machine for a predetermined period of time to start a reheating
process. Many users start to prepare their cup or additional ingredients like sugar for the hot beverage,
before they actually operate the beverage machine. In a case that the beverage machine had been
turned off, and the motion 25detector detects the user, the beverage machine heating-system can
already start topeifeablyhtis, toatrebjuitkdsaltipgditoetdion e theetcaaindeyseiasdihierbéosainly, the

detection unit is adapted tg detect the jnput of cojns or the insertion of a credit card into,the beverage
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beverage machHirmes @t is desired that a use of the beverage machine is actually correlated with
payment. 5 Of course also more than one detection unit can be used. Any combination of the
above-destribed detection units, or further detection units known by the skilled person, is conceivable.
5 Preferably th& heating-teengyithiayingrey femttiarthesrcaraprise snaimaimery fusstefiig ahgydelection
results of the detection upit, wherein the copirol ynit .S‘%?f ed to generate ate and store.in the
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activity measur\évg@l%é ¥ nr&cf%?ﬁgo &%grre\q%. ¥R sys%em realizes cﬂﬁerenl c%mpromlses Detiveeh the

10  reduction of the energy consumption and the waiting time, depending on the threshold

value.

Preferably, the detection unit is a flow measurement unit for detecting the output of a

beverage. Thereby, a clear indication for the use of the beverage machine is obtained.
15

Preferably, the detection unit is a motion detector, and the control unit is adapted to

turn on the heating-system of the beverage machine, if it detects motion for a

predetermined period of time.

20  Thus, it is not necessary that the user really operates the machine, but it is sufficient
that the user lingers in the vicinity of the beverage machine for a predetermined period
of time to start a reheating process. Many users start to prepare their cup or additional
ingredients like sugar for the hot beverage, before they actually operate the beverage
machine. In a case that the beverage machine had been turned off, and the motion

25  detector detects the user, the beverage machine heating-system can already start to

reheat. Thus, the required waiting time for the user can be reduced.

Preferably, the detection unit is adapted to detect the input of coins or the insertion of a
credit card into the beverage machine, in order to determine a usage of the beverage
30  machine. Especially for commercial beverage machines it is desired that a use of the

beverage machine is actually correlated with payment.



the values in the predetermined registers, due to a single occurrence, do not reflect a completely
correct picture of the usage of the beverage machine, taking additionally 15 into account patterns,
which are stored in the memory, the system performance can be improved. Especially changing the
threshold value based on the long-term anticipation of the usage of the beverage machine, allows a
balancing of the focus of the system between a reduced waiting time and an energy reduction. Shorter

predetermined es of time could jmprove the resolution, whijch might be required in sompe cases.
Conger 20 predalerHECA AdRTb1 e Ciin eHAR 1AAULE AP OB 1BASl CNoCTIBAIRITbtBly the
heating-energyabavindeysiss dattotocanipy;isesurtiendatpeie toitcosivwnd g theekillpdtpevgrein the
control unit is adapted to arange the threshold value and/or the predetermined range of time, in which
a data register |2 (g%?ﬁ‘;é\,/"ﬂg %ed on the 25 user input. The user thus gains control over all relevant

parameters of the SLEP system. Preferably the control unit is adapted to postpone turning off the

heating- fth machi ifitd [ hat th ive d [ hold
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the time point, at which the heating-system is turned off, the performance of the heating-energy saving

system can be %rberrg%/ee dJ.pda € anragst(Xe In the memory paftternsD regarding ﬁ1e usage oF ﬁ\e geverag%y
machine based on the detection result stored in the memory, and to change the
threshold value and/or the predetermined range of time, in which a data register is

10 active based on the usage patterns.

This additional system for anticipating user activity measures the long-term usage. If
the values in the predetermined registers, due to a single occurrence, do not reflect a
completely correct picture of the usage of the beverage machine, taking additionally
15 into account patterns, which are stored in the memory, the system performance can be
improved. Especially changing the threshold value based on the long-term anticipation
of the usage of the beverage machine, allows a balancing of the focus of the system
between a reduced waiting time and an energy reduction. Shorter predetermined ranges
of time could improve the resolution, which might be required in some cases. Longer

20  predetermined ranges of time can further reduce the energy consumption.

Preferably the heating-energy saving system further comprises a touch panel for
receiving a user input, wherein the control unit is adapted to change the threshold value
and/or the predetermined range of time, in which a data register is active, based on the
25 user input. The user thus gains control over all relevant parameters of the SLEP

system.

Preferably the control unit is adapted to postpone turning off the heating-system of the
beverage machine, even if it determines that the active data register holds a value equal
30 to a lower than the threshold value, if a usage pattern stored in the memory indicates a

current usage probability higher than a predetermined threshold probability.



Preferably, the heating-energy saving system is adapted to postpone turning off the 5 heating system
of the beverage machine, even if it determines that the active data register holds a value equal to or
lower than the threshold value, if a temporal distance between the last detected usage of the beverage
machine and a beginning of a predetermined range oféime, in which a next data register becomes
active, is below a predetermined threshold time. 10 Thrs prevents cases, in which the heating-system
is turned off jus becauseg nesyv redetermined range, of tir%g' reached, for which the value of the

r
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preparing bevepagiesmahed ofeanhestianonbeyy tagingsypradeterounegmavege of time is reached, 15
but shortly before a user had prepared a beverage, turning off of the heating-system is postponed,
since the probability is high that another hot beverage will be desired by another user. This is due to

the fact that usersferablyo ttenseatingraidgyyadeg systompsuadaptedgtoyst e rafetinglyoffhene
heating-engrgy, saving system comprises 24 data registers, wherein the. predetermined.range of time,
iwion ect (Rl FEQRRFT SLUB, R ARG Ho s ) the LR b Bl R ot asolution
over the 24 houtgisfen kisldcavdiecatuaiviedombvetr ihmake itiresha danliseis.a2bmparsé distehaspect the
invention disclgses a heating-energy saving methogd for use with a heating-system of a beverage
machine compREEie Lhe i oS LT . REUBAM g MM of R S B Breters
with a predeterpravettrariged ohbigesyfviimeeein arhizbty e clatdate gesiisteis ssomatadivathiscbelove at

predetermined ran% of timgﬂzflrrég]\évl etri:ein each data register can hold one of at least two values,

detecting a 30 BEEGE0PIRE beverag eChine, determining the value of the active data register and

changing 1Be value of the active data register upon a detection in the detecting step, turning off the
heating-systemﬁﬁghgrg)\%\ﬁ sfag.\%ers'?ai%h{/r\]/ﬁicﬁ i]ﬂ%g %g |rnr8i-rs]$s etriﬁa}str}ﬁrned off just because a new
predetermined range of time is reached, for which the value of the corresponding data
register is beneath the threshold, although users are still in the process of preparing
beverages. That means, even when the new predetermined range of time is reached,
15  but shortly before a user had prepared a beverage, turning off of the heating-system is
postponed, since the probability is high that another hot beverage will be desired by
another user. This is due to the fact that users tend to consume hot beverages in

company, i.e. groups.

20  Preferably, the heating-energy saving system comprises 24 data registers, wherein the
predetermined range of time, in which each data register is active, is one hour
measured by the timer. Thus, an hour wise resolution over the 24 hours of a day can be

achieved, which is most intuitive for users.

25  Inasecond aspect the invention discloses a heating-energy saving method for use with
a heating-system of a beverage machine comprising the steps: of monitoring the time,
associating each of a plurality of data registers with a predetermined range of time,
wherein an active data register is associated with a current predetermined range of
time, and wherein each data register can hold one of at least two values, detecting a

30 usage of the beverage machine, determining the value of the active data register and
changing the value of the active data register upon a detection in the detecting step,
turning off the heating-system of the beverage machine, if it is determined that the
active data register holds a value equal to or lower than a threshold value, and turning



active data register holds a value equal to or lower than a threshold value, and turning 7 on the
heating-system of the beverage machine, if it is determined that the active data register holds a value
larger than the threshold value. The heating-energy saving method achieves the same advantages as
described above 5 for the heating-energy saving system. For all the described extensions (additional
features) of the heating-energy saving system, the corresponding method steps are covered by the
present invention. For example, such_method steps include steps qf: increasing and decreasing values
ot active data rOBIE SATRAGEIRD REILR 0oy FOR T W A4 LA AV R of time.
measuring the fiayistet theddseveshgdaide niaehihe titletbolohgatoetion, detecting the insertion of coins or
credit cards, storing detection results, generating, updating and storing usage patterns, receiving user
input, and/or postponing the turning off or turning on of the heating-system. The above described
self-learning eriEgyhpagagraadigy syshegnneethoetholielss (e respoadingttydhahaesonipeheabgyesaving

system and method, respectively) reduces the energy consumption of the beverage ine, while at
tho same tine Aot T R S THE Gor 4 Gr %, e nii AR SRy FARABIG e
liquid in the befesagesinathireehedliryecpeege Havivigngictewill the desesipadiingnaethddtatbpelaw, in
reference to the attached drawings. Fig. 1 shows an exemplary pevera evice, in which the.
eating-energy CHOTHg EYslBmmPLER Yol UERS i ErLcE e ion Conv i s DIl St a
schematic diagimma:s::ﬂgeahdaiﬁcgemiaggyahmsim &f(;ﬁ:emfaa:cﬁegiﬁr:%stdimﬁisg eéhebiodreasatbgfdhe present
invention.  Fig. 3 shows a schematic diagram of the plurality of data registers of the
noating.30ener 1 EaUiTD Ly GULETETF 1D LC G ot PP G et e Reeerace

10  machine, detecting motion, detecting the insertion of coins or credit cards, storing

detection results, generating, updating and storing usage patterns, receiving user input,

and/or postponing the turning off or turning on of the heating-system.

The above described self-learning energy preservation system or method
15  (corresponding to the heating-energy saving system and method, respectively) reduces
the energy consumption of the beverage machine, while at the same time minimizing
the waiting time for a user, i.e. the waiting time caused by reheating the liquid in the

beverage machine.

20  The present invention will be described in more detail below, in reference to the

attached drawings.

Fig. 1 shows an exemplary beverage device, in which the heating-energy saving
system according to the present invention can be used.

25
Fig. 2 shows a schematic diagram of the heating-energy saving system according to a

first embodiment of the present invention.

Fig. 3 shows a schematic diagram of the plurality of data registers of the heating-

30  energy saving system according to the first embodiment of the present invention.

Fig. 4 shows a second embodiment of the heating-energy saving system according to

the present invention.



8 Fig. 5 shows a schematic diagram of the data registers of the heating-energy saving system
according to the second embodiment of the present invention. 5 Fig. 6 shows a block diagram of a
heating-energy saving method according to the present invention. Fig.1 shows an example of a
beverage machine 20, in which the heating-energy saving system 10 according to the present
invention can be implemented. However, the 10 heatir\wég-energy saving system 10 can be implemented
basically into every beverage machine 20 that is equipped with a heating-system 21, and the following
description is only an illustrative example of a beverage machine 20. However, all beverage machines

20 are more or Fegsehopssedahicaiatiadgmnponénts, did tbyistdre tdlidwiheatiaganiplign savinige
helpful. 15 The beverage machine 20 of fig, 1 comprises a casing 170, which houses further
components, oS PR ML L ereRtS AL 26. D R EBLANEL R be produced by the
beverage machine 20, and can be delivered to a beverage delivery outlet 80 by a pump 240, which is
located inside the beverage machine 20. On the rear 20side of the casing 17Q a liquid supply reservoir
o1 a i Fontaile oL S0P L oL PRI TEPLH BEeL0N, e M heskaPEh TR, B e o
prepare hot beyeesgesnversimnp or the like, suitable to prepare hot liquid meals. On the front side of the
beverage machine 20 a base part can be provided. The base 25part can essentially have a shape of a
half cylindrical platform. The base part can comprise a drip tray 140, and the upper surface of the base

part can serve agd chpvss ppexabildanthaeregrage whattins 2&5antibibh ahcnggethyertecgihsdatay the
beverage dellvegé oH]tI%SO. T%a beverr?%)ee machine 20 can further com rls%gegat ment ta{lk 130.

The drip tray 128°CHR senfE58f clgﬂeai g n&ﬁ‘?&eélthYﬁé‘ 1O e e a&@ ellvg\rIY/eEfﬁrﬂe r@o. The
base partildbmpresitiagtpedyip teayni4systech the cap iseipppitibotedrbiscatinaatb bvatiabbestdgethe
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the drip tray 140rdydan illustrative example of a beverage machine 20. However, all beverage
machines 20 are more or less composed of similar components, and thus the following
description can be helpful.
15
The beverage machine 20 of fig. 1 comprises a casing 170, which houses further
components, or to which further components are attached. A hot beverage can be
produced by the beverage machine 20, and can be delivered to a beverage delivery
outlet 80 by a pump 240, which is located inside the beverage machine 20. On the rear
20  side of the casing 170 a liquid supply reservoir or a liquid container 160 can be
provided. The liquid can be any liquid, like water or milk, suitable to prepare hot

beverages, or soup or the like, suitable to prepare hot liquid meals.

On the front side of the beverage machine 20 a base part can be provided. The base

25  part can essentially have a shape of a half cylindrical platform. The base part can
comprise a drip tray 140, and the upper surface of the base part can serve as a cup
support 150 in the region, which is essentially arranged vertically below the beverage
delivery outlet 80. The beverage machine 20 can further comprise a catchment tank
130. The drip tray 140 can serve for collecting liquid dripping from the beverage

30  delivery outlet 80. The base part comprising the drip tray 140 and the cup support 150
can be removably attached to the casing 170. Alternatively, the entire component
consisting of the drip tray 140, the cup support 150 and the catchment tank 130 can be
attached removably to the casing 170, in order to rinse or empty the drip tray 140 and



9 to empty the catchment tank 130. Inside the casing 170 the beverage machine 20 can comprise a
liquid pump 240, a heating-system 21, such as for example a thermo block or a boiler, as well as an
5extraction chamber. To the heating-system 21, the heating-energy saving means 10 according to the
present invention can be connected, so as to control the heating-system 21, as will be explained later.
The beverage machine 20 may also comprise a contrdiler (not shown) and a user interface board (like
a touch panel 16 explained later) to manage the beverage preparation cycles as known in the art.
Thus th(f beverE?g%mD Eﬁ‘ﬁ&qfﬁ %}é%&% of produc?ngphegted, prefgrably pressurized liquid, and
then to feed it into a preparation chamber, in order to prepare hot beverages, meals or the like in a cup

or glass. The pur 40 and the heating-system 21, as well as further comppnents_haused in the
Tscasing 170, SPGB BENETERS EFETAPE Ak HEte & G LR s in i, 1.
The extraction hbatinhesysteprepasatioaschambenplan trecesigoek o hboiser cabartragenngredient
containing pouch or sule, which can pe jnserted thr, insertion slot 20120 on the top surface
of the casity 170 RUATHIAP opE g BT GIYE 2t LA B L AL FHRS Kaing 170,
The lever or lidazaortiingtiothalpresehbictreationldd for corcbetadsabyas tactotratinalheatiagyping, for
example, the capsule and starting the pre tion_prqcess. Heated.liguid, preferably under pressure,
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10  machine 20 is capable of producing heated, preferably pressurized liquid, and then to

feed it into a preparation chamber, in order to prepare hot beverages, meals or the like

in a cup or glass.

The pump 240 and the heating-system 21, as well as further components housed in the
15  casing 170, are not visible from the outside, and are therefore showed with dashed

lines in fig. 1.

The extraction chamber or preparation chamber can be designed to house a beverage
ingredient containing pouch or capsule, which can be inserted through a insertion slot

20 120 on the top surface of the casing 170 when lifting or opening a lever or lid arranged
at the top surface of the casing 170. The lever or lid can function also as activator 110
for mechanically or automatically clamping, for example, the capsule and starting the
preparation process. Heated liquid, preferably under pressure, will then be injected
into, for example the capsule, in order to interact with the ingredients contained

25  therein. The ingredients are such as leaf tea, ground coffee, and the like. The
catchment tank 130 is used for collecting, for example, capsules, which have been
used, and which dropped internally after the beverage has been delivered.

Notwithstanding the above description, the capsule is not limited to any size or design,
30  and there can also be used any other known beverage ingredient storage means or
beverage preparation chambers also comprising a filter element for preparation of a
beverage by extraction of beverage ingredients with heated liquids, preferably heated
low-pressure liquids. In the following, liquid stands for all kinds of liquids for being



Notwithstanding the above description, the capsule is not limited to any size or design, 30 and there
can also be used any other known beverage ingredient storage means or beverage preparation
chambers also comprising a filter element for preparation of a beverage by extraction of beverage
ingredients with heated liquids, preferably heated low e{) essure liquids. In the following, liquid stands
for all kinds of liquids for being 10 used in a beverag groduction machine as, for instance, water, milk
or soup. However, in cage aca sul s used a?bbever e |n redlent stora means, }Ee beverage

machine 20 ma@ﬁ?gr'tﬂ@r (?XFHBQ Brg FSFyEFaEr '&?pg\(ﬂtg,rdﬂ I?é f)oéWo W§eans can
be activated byitheasectivapeulblid uSed he Hwemg@mmembmetamgamam wamg@ﬂqmmers or

liquids instead Bcca S I The beverage aratio B lﬁer can %ﬁe esi o receive a
dose of oot GO BN AL e A At AP FUBE T BT Sk B R R machine.
This food concemaatechinigy editntambyabedtteratopotdler or a liquid of an 10|ngred|ent like coffee,
milk, tea, cr%ocolate, soup. The beverage preparation chamber is also designed to receive a heated
liquid, in order to dissolve the at least one food concentrated ingredient and eventually froth the

resulting mixturehé:tgvarag@madihiemeaﬁaga&stevgylsmmhg)suqmwdb@sandmdidgittstéael pfesent
invention, 15 Whlchf Sﬁ]&ﬁ?h a heatln ste 1%fa be er e machlng 20, as shqwn | the
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above- descrlbe(f%%y <% ng% 8}?5 E%Pe P sd%{sd%%% téeg?n't\(&ﬁ R usage of
the beverage nfaobwm@éhtmnedtmgsemenhﬁ‘mrmasma eneriggadbwgredmtmtkﬂhk gvasehing the and

switching off of sa(l: h fé/?éemnm ,rb\tggenserl e it c%na t%rmlnlml e the \1\lalt=§ pme for users,
during which thQH ét% g Al Eﬁ%ﬁ‘ ts 918 'i& TcHIS |re i O?Beverages
To this erfd) ther’rgfedimegtelkergyfﬁmy'rngIe;tsaenhdﬁ)lwa;esmpluTahlyeoérh@mFrIeQMImmmber is

also designed to receive a heated liquid, in order to dissolve the at least one food

concentrated ingredient and eventually froth the resulting mixture.

Fig. 2 shows the heating-energy saving system 10 according to the present invention,
15  which is used with a heating-system 21 of a beverage machine 20, as shown in the
above-described example. The heating-energy saving system 10 is adapted to
anticipate the usage of the beverage machine 20, and thus can help to save energy by a
controlled switching on and switching off of said heating-system 21. At the same it can
help to minimize the waiting time for users, during which the heating-system 21

20  reheats the liquid, which is required to prepare hot beverages.

To this end, the heating-energy saving system 10 uses a plurality of data registers 12a
to 12x, wherein each data register 12a to 12x is adapted to take at least one of two
values. A data registers 12a to 12x is a small amount of storage, which is available to a
25  control unit 14. The storage can be realized by any conventional nonvolatile storing
technology, like ROM, Flash or the like. The heating-energy saving system 10 further
comprises a timer 11, which is adapted to measure the time and to establish
predetermined ranges of time. The predetermined ranges of time are for example
created by dividing a predetermined time span, like a full day, into equal parts. Further,
30 the predetermined ranges of time counted by the timer 11 are repeated, after the last
predetermined range of time is reached, i.e. when the predetermined time span has

elapsed. Thus, the timer can continuously associate the current time with one of the



to 12x, wherein each data register 12a to 12x is adapted to take at least one of two values. A data
registers 12a to 12x is a small amount of storage, which is available to a 25 control unit 14. The
storage can be realized by any conventional nonvolatile storing technology, like ROM, Flash or the
like. The heating-energy saving system 10 further coni rises a timer 11, which is adapted to measure
the time and to establish predetermined ranges of time: The predetermined ranges of time are for

I ted by dividi determi ti Llike a full day, i | parts. Further, 30 th
orecitormined DAL BB By s P ' EFRRIE S i DAL B B8 ed range

of time is reachettier. suivabiddvécp et eypgearhtiosf spatini@s elapsed. Thus, the timer can
continuously associate the current time with one of the 11 predetermined ranges of time. The timer is
for example a clock, but can also be any other suitable device for keeping track of the time. Each of
the plurality of daichrefisterpllaity liixdatassgisard 1gdhtone2af iheasSopiaddtavittinederafge® of time.

In other wards, the plurality of data reqisters 12a to 12x are indexed, and the index is determined by
the timer 13 oo BERAIFE Lok VALNR GICEET i i 0 O A (R0 1A P et t
12x, which is asso@ai®ddyitindhdeindertiprésteterimgddyy rtuegnadrtinteddpetieiinge draththeuactingy data
register 12a to 12x. If a data register 12a }0.12x is active, it can be. accessed, the value it holds can 10
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As shown in fig. 2 the heating-energy saving system 10 further comprises the above-
mentioned control unit 14 and a detection unit 13. The control unit 14 receives the
current time i.e. current predetermined range of time, from the timer 11. Based
20  thereon, the control unit 14 can access and address the plurality of data registers 12a to
12x, wherein for each point in time one data register 12a to 12x is active. For example,
for the time point t1 shown in fig. 2 the fourth data register 12a to 12x is active, and
for the time point t2 the tenth data register 12a to 12x is active. The order of the data
registers 12a to 12x is determined by the time arrow, which is indicated from the left to
25  the right side of fig. 2, and is denominated with t. Each data register 12a to 12x
corresponds to one predetermined range of time, which contains at least one or

preferably multiple time points.

The control unit 14 accesses the currently active one of the plurality of data registers
30 12ato 12x, and is able to determine the value held by the active data register 12a to
12x, i.e. it can read out the value from the active data register 12a to 12x via a
connection. Further, the control unit 14 is also adapted to change the value of the
currently active data register 12a to 12x, wherein such a change comprises, for



25 the right side of fig. 2, and is denominated with t. Each data register 12a to 12x corresponds to one
predetermined range of time, which contains at least one or preferably multiple time points. The control
unit 14 accesses the currently active one of the plurality of data registers 30 12a to 12x, and is able to
determine the value held by the active data register 12a to 12x, i.e. it can read out the value from the
active data register 12a to 12x via a connection. FurtheT, the control unit 14 is also adapted to change
the value of the currently active data register 12a to 12x, wh'erein such a change comprises, for 12
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example, incregéﬁ{a e'{)gfﬁ%s,'%é Eat ’tH%C%ﬂQ,g H& Eigiage $a arcé]ggfltér 12ato
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values from 0 tg 3. Naturally, however, alsq more valyes can be used for each data register 12a to
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off the heater ofdhedesgihipisysieualrefitie b2yesd@x machine 20. Naturally, the energy
consumpti%n can be reduced, if the heating-system 21 is turned off. However, if the heating-system 21

is turned off, reheating requires a certain 10 amount of time, which is annoying for a user. Therefore,
the control unit A4 ivaitatdd thetheatigHsystemuad of fite Detreragetmiaahingi2tbaeplrdimingrothe

values stored in the plurality of data reqisters,12a to.12x. In parfjcular, the control unit 14 determines
for the current ATSHEIRNEY BTG T8 DO A Do TSP B RS HH Af 14
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value with a thréshdld Valie. Th r? R Ve sy e%ua'ﬁt u(g?qgv\per’tﬁ(ane C9InFELhoTa \?aﬁ.?é,afﬂe control
unit 14 tuds ofatheuheafitigrsysikith2it antbgibeg\feragesenadhierefate, Natwaltyoltheitddtcanarils14 only
turns offthe heging: syStem. 24 PoIheeYiage Maching 20,1 S ety IHned an JfiLie 20
currently turnead off, io SRt performed. On 6 ORErMand Si €, WhHErthe'Valtie Btained from the
active data regittepliRalitty DPxl#salaegestarsat?eho thpes holpaviadussrthibeccoitod | umitt 14 skstetsngne®mmand,

in order to turn pn the heating-system 21 of the beverage machine 20. Again, this is only relevant if the
reating-svstom B HE SERANTHGEET A0 (IR ESY TRICRAEAE A et e WA IR oy
the plurality of 26rdathurdyitetted 2ettomes dfievglas stesuatibethénattiyéaliiaiegisthe 1satpel@kihe
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reduce the energy consumption and to minimize waiting tinie Tor users. Me heatmng-energy saving
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detection unit 13 AR o Tidh ReRiasiA AT 8 LaRem iR e
information to thgsteom@bdladriitelzevarhgnriatkirtio2DisNatliccatgcte tdoatoaninal Lhiorily, tthiescaffitied unit 14
s heating-system 21 of the beverage machine 20, if it is currently turned on. If it is
20  currently turned off, no action is performed. On the other hand side, when the value
obtained from the active data register 12a to 12x is larger than the threshold value, the
control unit 14 sends a command, in order to turn on the heating-system 21 of the
beverage machine 20. Again, this is only relevant if the heating-system 21 is currently
turned off, otherwise no action is performed. Since the values held by the plurality of
25  data registers 12a to 12x reflect, as described in the following, the usage of the
beverage machine 20, the control unit 14 can efficiently control the heating-system 21,

in order to reduce the energy consumption and to minimize waiting time for users.

The heating-energy saving system 10 further comprises a detection unit 13, which is
30 used to change the values in the plurality of data registers 12a to 12x, so that they
properly reflect the usage of the beverage machine 20. The detection unit 13 is able to
detect the usage of the beverage machine 20, and to transmit this information to the
control unit 14. When detection is indicated to the control unit 14, the control unit 14 is



13 able to change the value of the active data register 12a to 12x, i.e. it can increase or decrease the
value, or can write a new value into the data register 12a to 12x. Thus, each usage of the beverage
machine 20 influences the values in the plurality of data registers 12a to 12x, and an anticipation of the
future usage can be achieved. The 5 control unit 14 ig, for example, adapted to increase the value of
the active data register 12a to 12x, if usage of a bevejz;ge machine is detected by the detection unit
13. On the other hand side tf)}ﬁ control L#n't 14 is for .example ag%%ted to decrease the value of the
active data reg%%@ Py Qez 16 Uﬁs%g&%f"ﬁg'é(%g@@ert $5 L2t LErdbfa sfjeLpase or
predetermined tiaogaseftlineallo, Rretaraitdlzendata skgisies thachataalehiye abioty vakierha$,0 to 3.
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is reflected. The s Eﬁem is thus ablef 0 learn over time the user behavior, and to accurately anticipate,
whether a pred%@? ?ﬁ@(ﬁnﬁgnrgg%f?l fas a high or a low likelihood that the beverage machine 20 is
used. Thid0likelihood is 25reflected by one of the values 0 to 3. In a preferred embodiment of the
invention, the threshold value is.0. The contra| unit 14 will furn off the heating-system 21 of the
poverage mach S0 W e IS o B o e et Ao B U TR LR,
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could be for example be due to some Special event, wodld falsity the learning process of the
heating-energysadeteysysedrtime.ramge is reflected. The system is thus able to learn over time the

user behavior, and to accurately anticipate, whether a predetermined range of time has

a high or a low likelihood that the beverage machine 20 is used. This likelihood is

25  reflected by one of the values 0 to 3.

In a preferred embodiment of the invention, the threshold value is 0. The control unit
14 will turn off the heating-system 21 of the beverage machine 20, if it reads a value of
0 from the active data register 12a to 12x. If it reads a value higher than 0, i.e. 1, 2 or 3,
30 the control unit 14 turns on the heating-system 21 of the beverage machine 20. If a data
register 12a to 12x currently holds a value of 3, and if no usage of the beverage
machine 20 is detected by the detection unit 13 in the predetermined range of time,
which is associated with said data register 12a to 12x, said value is decreased to 2, and



Fig. 3 shows exemplarily how the values held by the plurality of data registers 12a to 12x determine
the control of the heating-system 21 by the control unit 14. For illustration, the exemplary threshold of
0 is chosen. The control unit 14 is adapted to turn on the heating-system 21 of the beverage machine
20, if the value of the active 20 data register 12a to 11 is determined to be a value different from 0.
This is reflected by the dotted lines labeled with the re %ective commands in fig. 3. The passing of
time, i.e. the order of the plurality of data registers 12a to 12x, is indicate the arrow from left to
ight, labeled Wil PR YA Of QR AR G DL e 2 T Lo e A e
range of time, wihey el piepeantetinninedd aftiesepivizicHimestoghitedrveitd saj tdata teigikpa@iion time
(run time) of the beverage machine 20, at maximum 24 hquys. It can he seen that the heating-system
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turned off for tvexdlutleeripradete rzuacahdathgdscothiani thisqredotadivitiee tantfe dataneosiese bhving a
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machine 20 likesalegsystedetalcifying, or refilling the necessary ingredients, like coffee, capsules,
liquids, wi\ger or milk or the 15 like, are not detected as a real use. Alternatively, a motion detector can
be used as detection unit 13, and the control unit 14 can for example turn on the heating-system 21 of
the beverage ntaghtheh2@;siexemplatibnhdstabrovalessdisla bydtierpforadityretidetamagstepetizadtof time.
Although the mpgion deicctor Wil nehdiiest AR Agialeg,daambedielpll o fipadh s aahe
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can be used in
corresponds to a predetermined range of time, wherein all predetermined ranges of

25  time together add up to a total operation time (run time) of the beverage machine 20, at
maximum 24 hours. It can be seen that the heating-system 21 is turned off starting with
the second predetermined range of time, because the value held in the second data
register 12a to 12x is 0. With the third predetermined range of time associated with the
third of the plurality of data registers 12a to 12x the heating-system 21 receives an on-

30 command. No further command is then given for the next couple of predetermined
ranges of time, since all values held in the respective data registers 12a to 12x indicate
that the heating system 21 is to be turned on, however it is already turned on. Only
with the eighth predetermined range of time, which is associated with the eighth data



30 combination, wherein a use of the beverage machine 20 is detected, if a detection is indicated by
one detection unit 13, or alternatively by a combination of two or more detection units 13. 16 Fig. 4
shows a second embodiment of a heating-energy saving system for use with a beverage machine 20.
The second embodiment is similar to the first embodiment shown in fig. 2, and units, which are used
equally in both embodiments, are not explained in thefollowing. The second embodiment in fig. 4

distinguishes from. th bodiment in fig. 2 by addifionall isi 15 and touch
panal 16, The TGl L28 1 et oW doren o HAS AL GORIE ABro S WEAE Lt is thus
coupled to the detefilitneupitdste et drsaspsssiomsehbbkere fitad yrtaonentHl Basn b Histedebaoiian unit 13

function in both ways. The memory 15 can be a semiconductor 10 memory, partjcularly a flagh
memory. a hard AL ohisk. 40 G0 A Bk cHEn g b o SRR A B b AR on a
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control unit. 14 can access the memory 15 via the detectiop,unit 13. The control 15 unit.14 can read,
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machine 20 basgdnapiditeesiote dfdtigctiviere shitsevarape rgectanated iswseth iiwnfsejuestban be stored
in the memory 15. These patterns can reflect a long-term usage of the beverage machine 20, and can

function as an additional means to improve the quality of anticipation by the heating-energy saving 20
system, in addifiba tiettuti glunaiityHiiath detestetbeldsate bR thellheyeagtrohachiné40acafubdhanyake into
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longer or short%ail'ﬁ]% beverage machine was activated. With such a flow measurement unit, only the
actual output of liquid is considered to be a real use of the beverage machine 20,
wherein other operations on the beverage machine 20 like cleaning, decalcifying, or
refilling the necessary ingredients, like coffee, capsules, liquids, water or milk or the
15 like, are not detected as a real use. Alternatively, a motion detector can be used as
detection unit 13, and the control unit 14 can for example turn on the heating-system
21 of the beverage machine 20, if the motion detector detects a motion for a
predetermined period of time. Although the motion detector will not detect an actual
use, it can be helpful to already turn on the heating-system 21, as soon as a user enters
20  the room, starts preparing his cup, or searches for sugar, near the beverage machine 20.
Alternatively, for a beverage machine 20, which is operated commercially, the input of
coins or the insertion of a credit card can be used as detection criteria for the usage of
the beverage machine 20. This guarantees that only if payment actually occurred, the
usage of the beverage machine 20 is registered, and no usage is detected, if users
25  simply press buttons without actually buying a beverage. Of course any other sensors
or monitoring devices, like cameras, photo sensors, electric eyes or the like can be used
as detection unit 13, in order to determine whether the beverage machine 20 is used or
not. For example the insertion of capsules or coffee into the beverage machine 20 can
be used as criteria. A plurality of different detection units 13 can be used in
30 combination, wherein a use of the beverage machine 20 is detected, if a detection is
indicated by one detection unit 13, or alternatively by a combination of two or more

detection units 13.



25 patterns can be patterns indicative of the total amount of values stored in the data registers 12a to
12x, the switching frequency of the heating-system 21, the differences between the values stored in
the individual data register 12a to 12x, the amount of equal values of data register 12a to 12x in a row,
average values calculated over a long term (e.g. finer than integer values), excursions, irregularities, or
the like. Any kind of 30 pattern, which is useful to incre8se the performance of the system 10, can be
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predetermined vange aihtimensedéd tp the bbeetegecharhineiRDbe made longer, depending on whether
a higher resolution or a lower resolution (in time) is required. 25 The shorter the predetermined range
of time, the more often a switching between turning on and turning off of the heating system 21 will
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ges of time, which vary In thieir length, 1.e. not every predétermined range of time’is the same.
Based on light datersttiestfor lxgrtgin, dshge of the beverage machine 20, and can function as an
additional means to improve the quality of anticipation by the heating-energy saving
20  system, in addition to the plurality of data registers 12a to 12x. The control unit 14 can
further take into account the patterns of usage of the beverage machine 20 stored in the
memory 15 when sending commands to turn on or off the heating-system 21. For
example, the patterns could be used to change the threshold value, for example from 0
to 1, or to change the predetermined range of time, making it longer or shorter. The
25  patterns can be patterns indicative of the total amount of values stored in the data
registers 12a to 12x, the switching frequency of the heating-system 21, the differences
between the values stored in the individual data register 12a to 12x, the amount of
equal values of data register 12a to 12x in a row, average values calculated over a long
term (e.g. finer than integer values), excursions, irregularities, or the like. Any kind of

30  pattern, which is useful to increase the performance of the system 10, can be used.

Concerning the threshold value, in the following the above-mentioned example of four
values from 0 to 3, which each data register 12a to 12x can hold, is assumed. If the



different predetermined ranges of time could be set, because at night a lower resolution of the system
10 might be required, than at day. Further, a touch panel 16 could be included in the heating-energy
saving system 10, 5 which could receive direct user input. As illustrated in fig. 4, the touch panel 16 is
directly connected to the control unit 14, which can rejéive the user input and process the user input
adequately. This can be beneficial, since beverage machines 20 are sold e.g. to individual users, and

each user may require or desire a different balancing of the energy.reduction and the minimization of
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or how much it deviates from a default threshold value), or how the predetermined ranges of time are

currently set (e,g. short or | om d tp a standard setting). 25 The apbove mentioned indicators
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the beverage machine 20 is not used very frequently, but just often enough, so that the
heating-system is almost never turned off, i.e. the threshold value is not set in an
optimal way. The control unit 14 could identify a pattern indicative of such a case, and
15  could consequently increase the threshold value, which would mean that the heating
system 21 will in the future be turned off more often. Different predetermined
reference patterns could be stored in the memory 15, which e.g. resemble the plurality
of data registers 12a to 12x in a correlated manner, which can serve as comparison to
new detected patterns. These predetermined patterns can be read, compared and
20  updated and could be associated with different predetermined actions, which could

also be stored in the memory 15, and could be carried out.

The predetermined range of time could e.g. be shortened or could be made longer,
depending on whether a higher resolution or a lower resolution (in time) is required.
25  The shorter the predetermined range of time, the more often a switching between
turning on and turning off of the heating system 21 will occur. The memory can also
store information on individual users, for example in a case where credit cards or
special cards with chips have to be used with the beverage machine 20, in order to buy
hot beverages. In this case, different patterns for different users can be established and
30 stored. Moreover different threshold values could be used for different predetermined
ranges of time, i.e. the threshold value is not constant but continuously adapted. It is
also possible to have predetermined ranges of time, which vary in their length, i.e. not
every predetermined range of time is the same. Based on light detectors for example,



working efficiently to his liking at the moment. The control unit can determine, whether the
heating-energy saving system 10 is working properly within its settings, for example, it could determine
how often a waiting time due to reheating occurs. 19 Another exemplary case, where the value of a
data register fluctuates regularly between, for examplgc%a value of 1 and 2, indicates that in the
respective predetermined range of time, only every second time a hot beverage is prepared. If the

threshold is 0, the heating-system 21 would regard be turned off. Thus, it woul
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15  heating-energy saving system 10 for use with the beverage machine 20.

Additionally, indicators, like lights (e.g. produced by LEDs) or sounds, can be
provided to the user, for example, in order to verify user input. Differently colored or
differently bright lights (LEDs) could be provided with the heating-energy saving

20  system 10, can be installed on the beverage machine 20, and can for example indicate
whether the heating system 21 is turned on or off, whether the threshold value is high
or low (i.e. which value the threshold currently has or how much it deviates from a
default threshold value), or how the predetermined ranges of time are currently set
(e.g. short or long compared to a standard setting).

25
The above mentioned indicators could also indicate to the user, how the learning
process of the heating-energy saving system has progressed. Therefore, the control unit
14 could estimate based on the plurality of data registers and the usage patterns stored
in the memory 15, whether the quality of anticipation is assumed to be high or low.

30  The user thus knows at a glance whether the heating-energy saving system 10 is
working efficiently to his liking at the moment. The control unit can determine,
whether the heating-energy saving system 10 is working properly within its settings,

for example, it could determine how often a waiting time due to reheating occurs.



that the active data register 12a to 12x holds a value equal to or lower than the threshold value, if a
temporal distance between the last detected usage of the beverage machine 20 and the beginning of
the next predetermined range of time is very short (is 20 below a predetermined threshold time). For
example, in a case where several users as a group are_preparing hot beverages, it would unfortunate
if simply because a predetermined range of time changes to the next predetermined range of time,
which is associated with data Lae ister 12a to 12x hoIdLHng a valug equal or onﬁer than the laétr reshold
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Which correpc i B o S A O R P 6 Mo SIS AMPLORIAnG i
postponed by acolfddre dhet iateic ¢l tingspeiptheTihti qagskponing is indicated by the two shifted dotted
vertical lines and the solid arrow. To make all the above settings most comprehensible to users, it is
beneficial to use 24 data registers 12a to 12x, wherein each data register is associated with a
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by the data register 12a to 12x, it takes three successive times a beverage machine 20 is
not used in a predetermined range of time, to decrease the value to 0 (the exemplary
threshold value). However, a usage user pattern of detection results recorded longer
than three predetermined ranges of time associated with the respective data register

20 12a to 12x indicates that in average the probability is quite high that the beverage
machine 20 is used. This could happen by coincidence and if for example the
predetermined ranges of time are selected to long. Then, it could be the case that
shortly after turning off the heating system 21 of the beverage machine 20 a user
desires to prepare a beverage. In this case it is beneficial to smartly postpone the

25  turning off of the heating system 21 by a predetermined time period, and therewith

further improve the heating energy saving system.

Especially on the border of two adjacent predetermined ranges of time, unwanted
effects can happen. Therefore, the control unit 14 could be further adapted to postpone
30 turning off the heating system 21 of the beverage machine 20, even if it determines
that the active data register 12a to 12x holds a value equal to or lower than the
threshold value, if a temporal distance between the last detected usage of the beverage
machine 20 and the beginning of the next predetermined range of time is very short (is



21 determined (read out) value with a threshold value. The method in particular determines in step
S13, whether the determined value is larger than the threshold value or not. In case that the value
read out from the active data register 12a to 12x is larger than the threshold value, the method
determines in step 514, whether the heating 5 system 21 is turned on. If determined in step 514 that
the heating system 21 is turned on, no action occurs dnd the method returns back to the step 512 of
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vertical lines and the solid arrow.

To make all the above settings most comprehensible to users, it is beneficial to use 24
data registers 12a to 12x, wherein each data register is associated with a predetermined
20  range of time, which measures exactly one hour, so that each data register 12a to 12x

corresponds to one hour of the 24 hours of a day.

Fig. 6 illustrates a heating-energy saving method for use with a heating-system 21 of a
beverage machine 20 according to the present invention. The method is constantly
25  monitoring the time in step S10, and is in parallel constantly detecting for a usage of
the beverage machine 20 in step S20. Depending on the monitored time the method is
able to determine in step S11 the active data register 12a to 12x. Each of the plurality
of data registers 12a to 12x is associated with one predetermined range of time, which
is determined by monitoring the time and by dividing the total run time into
30  predetermined ranges of time, which are consecutive and are repeated after the total
run time has elapsed. After the active data register 12a to 12x has been determined in
step S11, the method determines in step S12 the value of the active register 12a to 12x,
e.g. by reading it out of the data register. Then the method compares in step S13 the



system or method. By means of this system 10 or method, the energy consumption of a 5 beverage
machine 20, which is mainly due to heating of the liquid required to provide hot beverages, can be
reduced. At the same time, by adaptively learning and anticipating when a user is likely to use the
beverage machine 20, the waiting time for the user, whjch is typically caused by the reheating process
of the liquid in the beverage machine 20, can be signifi antly reduced The system adapts the heating
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step S13 that the value read out from the active register 12a to 12x is not larger than

10  the threshold value, the method determines in step S15, whether the heating-system 21
is turned off. If yes, the method returns to the step S13 of determining the value of the
active registers 12a to 12x, without any action. If the heating-system 21 is not turned

off, the method turns off the heating system 21 in step S17.

15 In parallel, as indicated on the right side of the block diagram shown in fig. 6, the
method can distinguish in step S20 between yes and no, concerning the question,
whether a usage of the beverage machine 20 was detected. If a usage is detected in step
S20, the method changes in step S21 the value of the active data register 12a to 12x, if
the value has not already reached a value where no further change is possible. If no

20  detection of the usage of the beverage machine 20 is detected in step S20, the method
determines in step S22 whether a predetermined range of time has passed. If a
predetermined range of time has passed, the method changes the value of the active
data registers 12a to 12x in step S23, except for the case that no further change is
possible. After a change of the value of the active data register 12a to 12x has been

25  carried out in step S23, the method proceeds with a new determination of the value in
step S12, as indicated by the arrows connecting the right side and the left side of the
block diagram. If the method determines in step S22 that no predetermined range of
time has passed, the method returns to the step S20, where it again detects for usage of
the beverage machine 20.

30
Further steps, which reflect the functions of the additional features of the heating-
energy saving system described above, can be implemented into above described
method.



202.Heating-energy saving system (10) according to claim 1, wherein each of the plurality of data
registers (12a... 12x) is adapted to hold at least one integer value from O to 3; the control unit (14)
is adapted to increase the value of the active data register (12a... 12x) by one increment, if a usage of
the beverage machine (20) is detected by 25the deteczt'&(in unit (13); the control unit (14) is adapted
to decrease the value of the active data register (12a.-"12x) by one increment, if no usage of the
beverage machine (20) is detected by the detection unit (13) for the predetermined range of time.
303.Heating-energy saving system (10) according to one of the claims 1 to 2, wherein the threshold
value is 0. 24 4iHeatimgrentgyssmdrapsieon (redsacsardiagig-enar@f taeinpiystehid 8,antherein the
value of each %ﬂ register (12a... 12%'3 limited to be increased by one incremen\%ag.urin t
orecdetermined PAROSUT . S8 LB P 10 IR SR (Ho) RERMIENE AP S s 1
to 4, wherein thsystomi moih(li4Big radapief tadyysten tttedneadthgesyiséaame(gd )cohsbmpeme tfge
machine (20), if the value of the active data re isfer 12@. . 1%){1?9;5 termin d to be g value different
from 0. 106.He ﬁ}‘]ﬂ?&w&?@%i% VIl 5 sy T i L e IR EP A UWERE ' R ALP e
detection unit (h8) ibevélagesneasureesdused. fohidehectaméeheimetpby ofdapvelsadearning and
Heatlng-energyaﬁﬁl\cliBg[i%s&v%rgn(%%grclcsolri%qg ttg l?s%etr?J &Se?g%lem r%alcﬁ?ng’ZO, the waiting time for

the user, which is typically caused by the reheating process of the liquid in the

beverage machine 20, can be significantly reduced. The system adapts the heating to

10  what it learns from the user behavior. The described system and method are adapted to

be installed in all kinds of beverage machines 20, either used in private or in public.



15wherein the detection unit (13) is a motion detector and the control unit (14) is adapted to turn on
the heating-system (21) of the beverage machine (20), if it detects motion for a predetermined period
of time. 8. Heating-energy saving system (10) according to one of the claims 1 to 5, 20wherein the
detection unit (13) is adapted to detect the input of coins or the insertion of a credit card into the
beverage machine (20). 9. Heating-energy saving system (10) according to one of the claims 1 to 8,
further comprising 25a memory (15) for storing the detection results of the detection unit (13),
wherein the control unit (14) is adapted to generate, update and store in the memory (15) patterns
regarding the usage of the beverage machine (20) lgagelson the detection results stored in the
memory (15), and to change the threshold value and/or the predetermined range of time, in which a
data register (12a... 12x) is active, based on 30the usage patterns. 10. Heating-energy saving system
(10) according to one BkthiaglenergylstyBgfeytieen (oo fosity vidtha taestingapste(i §2 fhofeceiving a
user input, wherein the contrq| nitﬁf}r .is adapted to change the threshold value and/or the
predeterm%éd gﬁ‘a’g%q?ﬁ?é,"i‘ﬁ @Rl?]cﬁo l[%'lr?%gister (12a... 12x) is active, based on the user input. 5
a timer (11);

a plurality of data registers (12a...12x), wherein each data register (12a...12x) is
active within a predetermined range of time, and wherein each data register (12a...12x)
can hold one of at least two values;

10 a detection unit (13) for detecting a usage of the beverage machine (20);

a control unit (14) adapted to determine the values of the plurality of data
registers (12a...12x) and to change the value of the active data register (12a...12x) upon
a detection by the detection unit (13), and

adapted to turn off the heating-system (21) of the beverage machine (20), if it

15  determines that the active data register (12a...12x) holds a value equal to or lower than
a threshold value, and to turn on the heating-system (21) of the beverage machine (20),
if it determines that the active data register (12a...12x) holds a value larger than the

threshold value.

20 2. Heating-energy saving system (10) according to claim 1, wherein
each of the plurality of data registers (12a...12x) is adapted to hold at least one
integer value from 0 to 3;
the control unit (14) is adapted to increase the value of the active data register
(12a...12x) by one increment, if a usage of the beverage machine (20) is detected by
25  the detection unit (13);
the control unit (14) is adapted to decrease the value of the active data register
(12a...12x) by one increment, if no usage of the beverage machine (20) is detected by

the detection unit (13) for the predetermined range of time.

30 3. Heating-energy saving system (10) according to one of the claims 1 to 2,

wherein the threshold value is 0.



11. Heating-energy saving system (10) according to one of the claims 9 or 10, wherein the control unit
(14) is adapted to postpone turning off the heating-system (21) of the beverage machine (20), even if it
determines that the active data register (12a... 12x) holds a value equal to or lower than the threshold
value, if a usage pattern 10stored in the memory (15) jindicates a current usage probability higher than
a predetermined threshold probability. 12. Heating-erfergy saving system (10) according to one of the
claims 9 to 11, }gherei the control unit &14) is adapted to |

t t i ff the heating- t 21
o e beverdbe maDR T Oy SR IS BRI Rk Il T8 poja s

value equal to evHemier tieawathe dheasholatavalyistaf 6l RMpRXAlisl ixtatektd bbrerdswl lagodetected
usage of the beverage machine (20) and a begjnning o redetermined range of time, in which a next
data register (1@5@'%%5%%&@8%@%r ! %Jwg%p(}tﬁﬁ%rmined threshold time. 20 13.
Heating-energy saving system (10) according one of the claims 1 to 12, comprising 24 data registers

(12a... 12x), wherein the predetermined.range, of time, in which each datg register (12a... 12x) is
active, is ofe bur medeIGH BYFTRY TRHLCC L AR 8 P SV TRk R s with a
heating-systemwRdrenf thdeveratenivgCh)ne d@htedaonorisiog thtepsatihgrsysitarii{@ theftinee (510);
associating each of a plurality of data yegisters ... 12X) with a predetermined range of time,
vherein an acOB HAde aeE e EoR R el B A et B e of
time (S11), andoveseinl eadfdegat fegisi@r (12a... 12x) can hold one of at least two values; detecting
(S20) a usage of the beverage machine (20);
10 6. Heating-energy saving system (10) according to one of the claims 1 to 5,
wherein the detection unit (13) is a flow measurement unit for detecting the output of a

beverage.

7. Heating-energy saving system (10) according to one of the claims 1 to 5,
15  wherein the detection unit (13) is a motion detector and the control unit (14) is adapted
to turn on the heating-system (21) of the beverage machine (20), if it detects motion

for a predetermined period of time.

8. Heating-energy saving system (10) according to one of the claims 1 to 5,
20  wherein the detection unit (13) is adapted to detect the input of coins or the insertion of

a credit card into the beverage machine (20).

9. Heating-energy saving system (10) according to one of the claims 1 to 8,
further comprising
25 a memory (15) for storing the detection results of the detection unit (13),
wherein the control unit (14) is adapted to generate, update and store in the
memory (15) patterns regarding the usage of the beverage machine (20) based on the
detection results stored in the memory (15), and to change the threshold value and/or
the predetermined range of time, in which a data register (12a...12x) is active, based on

30  the usage patterns.

10. Heating-energy saving system (10) according to one of the claims 1 to 9,

further comprising



26 determining (S12) the value of the active data register (12a... 12x), and changing (S21) the
value of the active data register (12a... 12x) upon a detection in the detecting step (S20), and turning
off (S17) the heating-system (21) of the beverage machine (20), if it is 5determined (S13) that the
active data register (12a... 12x) holds a value equal to_or lower than a threshold value, and turning on
(S16) the heating-system (21) of the beverage machiri& (20), if it is determined (S13) that the active

data register (12a...12xi hoho;s a va@@jlfar er than the threshold \fealue. 1015.Computer program for
implementing the metAdRYS B@nQL ﬂgr&f?ﬂ\éfi'ﬁq ?LH?%H%U&% tel on a computer.
the control unit (14) is adapted to change the threshold value and/or the
predetermined range of time, in which a data register (12a...12x) is active, based on the

user input.

11. Heating-energy saving system (10) according to one of the claims 9 or 10,

wherein the control unit (14) is adapted to postpone turning off the heating-system (21)

of the beverage machine (20), even if it determines that the active data register

(12a...12x) holds a value equal to or lower than the threshold value, if a usage pattern
10  stored in the memory (15) indicates a current usage probability higher than a

predetermined threshold probability.

12. Heating-energy saving system (10) according to one of the claims 9 to 11,
wherein the control unit (14) is adapted to postpone turning off the heating-system (21)
15  of the beverage machine (20), even if it determines that the active data register
(12a...12x) holds a value equal to or lower than the threshold value, if a temporal
distance between the last detected usage of the beverage machine (20) and a beginning
of a predetermined range of time, in which a next data register (12a...12x) becomes
active, is below a predetermined threshold time.
20
13. Heating-energy saving system (10) according one of the claims 1 to 12,
comprising 24 data registers (12a...12x), wherein the predetermined range of time, in
which each data register (12a...12x) is active, is one hour measured by the timer (11).

25 14 Heating-energy saving method for use with a heating-system (21) of a beverage
machine (20), comprising steps of
monitoring the time (S10);
associating each of a plurality of data registers (12a...12x) with a predetermined
range of time, wherein an active data register (12a...12x) is associated with the current
30  predetermined range of time (S11), and wherein each data register (12a...12x) can hold
one of at least two values;

detecting (S20) a usage of the beverage machine (20);
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determining (S12) the value of the active data register (12a...12x), and
changing (S21) the value of the active data register (12a...12x) upon a detection in the
detecting step (S20), and

turning off (S17) the heating-system (21) of the beverage machine (20), if it is
determined (S13) that the active data register (12a...12x) holds a value equal to or
lower than a threshold value, and turning on (S16) the heating-system (21) of the
beverage machine (20), if it is determined (S13) that the active data register (12a...12x)

holds a value larger than the threshold value.

15.  Computer program for implementing the method steps according to claim 14,

when executed on a computer.



