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METHOD FOR DISPENSING MILK PORTIONS IN DRINK
PREPARATION MACHINES The invention relates to a method for
dispensing milk 5 portions in drink preparation machines having a milk fill
level monitoring unit for a milk cantainer according to claim 1, in particular
for coffee machines with milk container provided for preparing Capuccino.
The inventign further relates\ e aimillc-filkleyel:monitaring, upit fora milk
contammmﬁmwmee
machines, producing th@%ﬁ%‘aﬁ%‘e&mﬁino and the heating of

milk is carried out in 15 many cases in a frothing device using the Venturi
priRciplev Arnegative gressuretis generatecbwitt arsuitablessteanyjeti 1 k
which; sucks the milk from-the supnly sontainer, (milk containgy) a a:hose
System and guides it into the nozzle of the frothing de\glgje(. In 20 the,
6771, 31 vr%iltk idrought toethe With the Steam and the milk-steam-air
mpaars fesvesthe frothing-devic®ahd riins Mto thé ctpithrsugitalsteady
autlet jeti iflairdsaddedsto thewold ailk ihuring the extractiobs warmi nilk
with a il froth Jpcated 35 thereover is preduced in the cup. Without air
being added, the milk can on%liek heated, If too Ii;t(llecgr o.milk is %rfggrqt
fthe ik e8ntalider dnd the Saquencd of the il product 30 déliveries. in
parfietilafale Cdplceitio défivet§ inthe coffee machine controller is fixedly
programmed, the consumer only receives a coffee without milk or with too

little milk-and milk-froth. For the user this iSne milk froth for the

Capuccine and the heating of milk 1s carried out in

many cases 4in a frothing device using the Venturi
principle. A negative pressure 1s generated with a
suitable steam det, which sucks the wmilk from the
supply container (milk container) via a hose system and

guides it into the nozzle of the frothing device.

Iin
the nozzle, the milk is brought together with the steam
and the milk-steam-air mixture leaves the Irothing
device and runs into the cup through & steady outiet
jet. If air is added  to the cold milk during the
ewtraction, warm milk with & milk Zroth located
thereover is produced in the cup. Without air being
added, the milk can only be heated.

Tf teo little or no milk is present in the milk
container and the seguence of the milk product
deliveries, in particular the Capuccino delivery in the
coffes machine contreller is fizedly programmed, the
consumer only receives a coffee without milk or with
too little milk and milk froth. For the user this is
irksome since he must repeat the entire process once
agalin to obtain a perfect Capuccino (milk product) and
throw away the coffes that has possibly already been

withdrawn. This means a waste of resources and also has



irksome since he must repeat the entire process once 35 again to obtain a
perfect Capuccino (milk product) and throw away the coffee that has
possibly already been withdrawn. This means a waste of resources and
also has - 2 - financial implications,_ particularly if the consumer must pay
a fixed amount for the Capuccino withdrawal., whether this be in the office
area or in the restaurant area. If the milk supply is interrupted, whether
this & Getause o or oo fitte milk 7€ hvaitaite, this toesAdt ot aume
Horidgarfeous nfilkGutletjetfrom five néZzle daring withdrawalfir agddition
torthe figst annoyanse; W thereds the-added dacter thatihe frant side-ahthe
coffee machine can be contaminated by milk, water and steam splashes.
In addition, since in most cases the milk container is 15 not transparent, it

is difficult for the consumer to
If the milk supply is interrupted, whether this be

because no or teo little milk is awvailable, this does
not form a homogeneous milk outlet jet from the nozzle
during withdrawal. In addition teo the first annovance,
there 15 the added factor that the {ront side of the
coffee machine can be contaminated by milk, water and
steam splashes.

In addition, gince in most cases the milk container is
not transparent, 1t is difficult for the consumer to
monitor the £ill level of the milk. The supplied milk
should be stored in a cooled manner as far as possible.
This is achieved in many cases with an insulating
contalner (double-walled structure with an evacuated
intermedlate space) or with a small refrigerater using
a Peltier element. In these devices, 1t is not possible
to moniter the milk fill level without opening the
contaliner. In addition, this i1s also impractical in

most cases and 1s fregquently forgotten.

There are indeed drink preparation machines such as,
for example, the “Thermoplan Tiger” from Thermoplan
which have an integrated milk system with a cooled milk
tank in the substructure. The device additionally has a
capacitively operating milk £i11 level monitoring unit.
Naturally however, the milk £i11l level in the milk tank
is not readily apparent to the usger of the drink
preparation machine even in  this case. It has
additicnally been fcound that in the event of the milk
fi11 level meonitoring unit hkeing tripped, i.e. in the
event of the capacitively operating sensor being

tripped in this device, a milk dispensing process which



This is achieved in many cases with an insulating container
(double-walled structure with an evacuated 20 intermediate space) or
with a small refrigerator using a Peltier element. In these devices, it is not
possible to monitor the milk fill level without opening the container. In
additiers hisliy alsa #mpraeticadin é&@ﬂlﬁ@é@$ aq%is frequently fqlrég%]t%t
nde. ri ration machines such as, for example, the
%}r%rq‘n?ggﬁg?ﬂ%gr" ;E)gm%r%%%r%%pf%err}i\z\éhféﬁ Jave 4n ienfjégrated milk
system with a cooled milk tank in the substructure. The device additionally
Trasven3d capaditively opetiigimilkfilt leyehmonitadne uait.Natbrallym: 1

ﬂ@Wﬁx%ﬁh%;mﬂlkf”U&Me'_%thsﬂiﬂ%@@gds_%%Gﬁa@yﬁl?%ﬁreeg othe o,
user of the drink preparation machine even in this case. It has additionally

eenFoind thatn HPEvent JPERE filk 35ilPISVE MBARGTng GniEB8ingS
¢dpped, heciktheccessor controller and can be fed to a

mixing device in which the extracted milk can be mixed
with steam and air and can be frothed in this manner.
This frothing apparatus comprises a sensor for
determining the fill level in the milk container, which
senscr is disposed relative to the bottom of the milk
container at the same level as a suction opening for
extracting the milk, which suction opening is disposed
at the lower end of the suction tube, wherein signals
from the sensor can be received by the microprocessor

controller.

Embodiments of the invention seek to provide an
improved and more user-friendly method for preparing
drinks with milk or milk constituents in drink
preparation machines such as coffee machines.
Furthermore, a suitable milk fill level monitoring unit

will be provided for carrying out the method.

According to the first aspect of the present invention,
there is provided a method for dispensing milk portions
in drink preparation machines having a milk fill level
monitoring unit for a milk container, wherein according
to the method - a delivery of a milk portion from the
milk container controlled by an electronic device
control system 1s carried out completely and with
sufficient quantity of milk even when the milk fill
level meonitoring unit signals a drop in the fill level
of the milk below a threshold value during the delivery
of the milk portion, - when the fill level of *he milk

drops below the threshold value,



event of the capacitively operating sensor being tripped in this device, a
milk dispensing process which -3- is possibly just being executed, is not
carried out completely but is prematurely interrupted. Known from WO
97/47376 is a frothing apparatus for mifién which milk can be extracted
friom aalk contairier vidra siictiondpbe byirneanssofta pgmp sindertbe an
cantrel-of amicigprogesgoreantrollerand can be feditp a mixing device in,
Wnpicch thae (-Jﬁdrgcttegrrpylk can,be mixed with steam and air and can be
etm'rolﬁﬂe% iAthis mantier This 110 NiRG Bpparatts Bomprises & sehsorfsr the
AetetminiiEBrRtEval imgie e cortaindr. whlkhtsensdris dispesedi 1k
celative teethe hottam of the mitk Tontainer Bl the samedeveh as asuction; |
opening;fox exragting the,milk, whieh.syiction onening is disposed.at the., .
wer %nd of thgisrgjctlon tube, wherein signals from the sensor can bel
recelve(‘?By e microprocessor controller. Embodiments of the invention
seek to provide an improved and more user-friendly method for preparing
Arinks adthomilkeer milkiconstiuentsdn driniopreparatign maghines;sucas
£ofieg maghines, furbermare, 8 suiable milkfil Igyel monitoring upit il
becj?{ovidedhfor callrg%iing out the method. According to the first ac ec‘?of‘lL
TRE Préentintériton: terd'is Brovided iRt fordiShefsidy mik T111
pRYtions rcdriikoprepéarationimachines hevingya milk fillfevekmenitasng od
amitforiamilk eontainps Wherekraccoeging 49 the,methad, - a delivery of &,
i To]5 the.milk c iner. controlled by an electronic device
ESc.%n r%?réfsgtgrgnp ?;ncga%%‘g'éll%uﬁgc%ém pﬁegtej égﬁg Wit ns‘u?ﬁcé%}faﬁgntiﬁlo&%ﬁl%
BehSHrenthe i fift levélHonftorifig Uhit SHARISSA dréph th&filf fsviel of
the niitkibelowa threshisld valubkduring the melivery obthermaitk partion s 2
wvhen thefill levebof the rr_ﬂﬂgédrogmﬁ_pﬁlpvw@%Hggshc%chya%e i%%ifnt?eche
e drink preparation machine is given an indication on a display
#ﬁgﬁﬁé%ilg{é%%taiﬁgﬁ slegr%ptf {alrt;’(? - fé}%er%gy\}{erigg ‘8‘F r%ﬁf?%ﬁrtiiﬁlss to®
THE GHRR prEpaTatEh niachine afeBIRvEkéd antll Bise rhilkediitamerdispping
iguifficiéntly refilléd opatieastunti thet mitk fill levelssonitotingamnits eleases
dQ@é@@@$¥b@9mQMACQ@Qﬂgkgvggﬁeg¥¥¥%%¥%§0@%?&%ﬁ§¥5 value
ggyl%rgkonige%erig\pg%vi%ed akgéigké){%%%rgti n machiﬂe,co rising a milk
container anda milk fill Tével monitoring Unit for Carrying outthe niathod o™
AUTOrdifg tothe irsP a8FECt, dtheteift thediik préshratibn Fisehins tason
tarbelectromie device toatrobsystem cd displayrandka milkfeotheranthan a
Mwhereinea guetiondube ok e milk gontainer isicannected. vig A tube ox -
b%%%?et&}h%}%i'ksf&%ﬂe;%%”% V\Qgr%m the sg%tion tube dipping into the milk
container hias a SUGtioN Opehing ahd & heastring ¥od fikewist digisiAg irit

HRBS Rk Chtaier (6 forfea irgdhvld valde afd a capaeitivelyior such a
nesistivelytoperating-threshold value senserisipreMidednehasacteriseddp s
vibabthe suction-epening isdispasedat the lower end of the syction fube,
rc%gsi%égfh%%?g%m %ffthej,ri' k container than a lower end of the
measuring rod and a Verficat distaite heteeRthE Sukfidit pening on the
suction tube and the lower end of the measuring rod is arranged in such a
Amanner that,whernthex fillilevel-ofihe mitkidreps belovk thecthieshold: i on,
tvalue, a migimalpredetermined resigual yolume ofmik can st be, . . o
C%grq:cﬂiesg.nAccordwg&&okthe‘thlrd aspect of the present invention, there is .
provided a drink preparatiorf‘lorﬁgéﬁi &conprising a Mtk Eorftaier akavs
TEYR Fift Tevey monitéringPunitcfeE earryifig eutths ivetined: Aecbrding ¢o theng
thirst eispect; whereimtheedrink preparation machineihas an gleelsanir i on
ndeyjes controlsystem..a display,and a ik irgther and wherein a,suction

d%);? of the mclilkgorrg?ﬂ?r is connected via a tube or hose -3b-

lay an Trother and wherein a suction tube
of the milk container is connected via a tube or hose



to the milk frother and wherein the suction tube dipping into the milk
container has a suction opening and at the same time serves as a
measuring rod dipping into the milk container to form the threshold value
and a capacitively or resistively operati#f)-threshold value sensor is further
provided, charaeterised im ghat the suctior tuberand the milk containerag.
&legtrcally ucti d trically.non-conducting suction part is
&PI%?ed?gjt %r?g?o%vgﬁg%d%gf %ﬁg g%%gg%%erazh %e%e%ﬁ%%% tcf'u% Bp en%ng
In%n-c%%dugt?ngsgﬁb?ioﬁjﬁ%?t is WiMEfsiGie s fiiat WhekSthe Fifl |stieppi ng
1ReE milkidrops bslowptheathreshotdbvdloera tiirind predeterminetlue and
aesidpakvotume 10f milk cansstilkheextyacied.-Ehe sglution starts)from the .
Jasidhat a deliverygf mil podion from Jhe milk container, confolld
the electronic device control system,’is ca‘rrle%i ou compﬁetell)l/ an% itha'®
Slificteht gty 6F1liIk\Gen Thkh, diftiigPd dekveRy 6f the Al poradn, v
Fhe wilkilHeved nsbnitoring unitcsignal$ aydropin-therfilllevelof theunitk on
ﬂwﬂg @th@&k@@v%@etﬁbghpowé&e time, g‘fﬁ_@% t% %ﬂ;}%#ﬁf{ﬁ%}efmﬁd
r fr, ss of.the drink preparation machine, when the fill level of the
ﬂrﬁ&ﬁ( drﬂ%)%%d%%?ow%%e th%%eghola%%ru%?ﬁeuﬁgéﬂg giveh-an fHdicatidh on & =
GigFAY #Rtthe mitk Cddinéfi§Bmptyeand Fdrhek eéfiveries ofthitk milk
qortiens areddloeked uritit the otk eshtaingr is sufficiently filled agaimemat,
deastanitinemik filldevel monitering it refeasgs this function again. %é/e
egpcsyéin%ga}t a milk delivery process, once initiated, is always completed,
it is achieved that the milk outlet jet always remains homogeneous and as
a result jet irregularities and splashes are reliably avoided. Naturally, the
Tirecessany conditions forsthisrmtistralso be provided on the-hardwaye sides
mhilve, flapusiche ensied iy qeneliuciyamensuresdiatinthe eyeplofine
etfé%schgg)%g%lue ge%%rebem trgﬁ er?, there is still sufficient milk in the milk
container to actially completd the Snitiated protess. However §iritd sught

SHEHsGre’ Bie 30BstAdllyuestdnsdrdimensioning:in mdstcasas, agn
winyespecifyingrthe heightlafthe suetiontopeniing of gosuetiop ybe-aad the
slevel of W drigagring of astheshpld.value signal, in tg%ggemg aBhe £i11
l%r\rflbgdme t.shownll'(efer?ce is mergl made to one p ss%ble
emboditent. Various p}ﬁ? Pids bt Befi6r 88 Beiskdfin the 15 threshold
value sensors. Thus, for example, sensors using the capacitive or resis ve
Aprindiples ean beiused. Gapaeitive menitoringrhas the advagtage:that this-

sis:imatel fe achisye aletgnically Saneyar sueh FIENISAT nen coe
fgjfga$§9éqllyokpovg1 to the person skifled 20 in the art whicH is why they
are not explained ﬁ'u Fetdit i the ToRGWnG - Bie t8thé PoeSBy thEe didser
C&f intsrnallyl6r ahiedernally disposed friilk contained tap beyuset athe e
muserfriendiinessean be furibermproyed.in padiculas ifia,mpdular gxtegsion
oEONCELiS PioiDeds 1 oc ASAbIR Tk coningl.oap bemre Aot
to_the drink t;)ireparagtin machine ,
surticiently filled again or at least until the milk
fill level monitoring unit releases <this function

again.

By ensuring that a milk delivery process, once
initiated, is always completed, it is achieved that the
milk outlet det always remains homogeneous and as a
result jet irreqularities and splashes are reliably
avoeided.
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30 In the case of an externally disposed milk container, an external
electronic evaluation system attached to the milk container can also be
provided. However, this is usually only used for fill level information and
with the exception of signal relayingsfunctions, has no 35 further functions
on the electronic device control system of the drink preparation machine.

h'gwsygwgzcam nevedheless be very practical ard conducive Q2150
%]arltié to dlS Iay the fill le hvel dlrectlg on the gffect% deV|ce The f||| Ieveel
onito r(hg ccorc?ng {o'the mven‘f‘on in 5 acoffee maching wilf be
exslaisd iR detairéreiiaferfor s eXamplés Hsing thé &siSiEN acting
sensor-pringiplel withuweferencedosdrawings.rin thexdrapdngs: t@ere is

51111 sufficient milk in the milk container to actualil

complete the 1nitiated process. However, since such
measures are substantially guestions of dimensioning in
most cases, e.g. by specifving the height of the
suction copening of a suction tube and the level of
triggering of & threshold wvalue signal, 1in the
exemplary embodiment shown, reference is merely made to

one pcssibple embodiment.

Various principles of action «can bhe used 1in the
thresheld wvalue sensors. Thus, for example, senscrs
uging the capacitive or resistive principles can be
used. Capacitive monitoring has the advantage that this
iz simpler to achieve electronically. However, such
circuits are fundamentally known tTo the person skilled
in the art which 1s why they are not explained in

detail in the following.

Due to the possibkbility that either an internally or an
externally disposed milk container can be ussed, the
user friendliness can ke further improved, in
particular 1f a modular extension concept is provided
(i.e. a2 suitable milk container can be meads avallable

to the drink preparation machins) .

In the case of an externally dispesed milk container,
an external electronic evaluation system attached to
the milk container can alsc be provided. However, this
is usually only used for £ill level information and
with the excesption of signal relaving functions, has no
further functions on the electronic device control
system of the drink preparation machine. However, i1t

can nevertheless pe very practical and conducive €0
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1shows a schematic diagram of a coffee machine with a milk container
provided, 2shows a sectional drawing of the milk
15containerwithanexternalelectronic evaluation system in a. rst
embodiment and shows a simplifiedssectional drawing of the arrangement
of the-elements of the 20level monitoring unit in the milk container

éﬁ_%&fglﬂf tq.the fitst embodiment. Fig;4shaws a setional drawing of the
milk c{g}p_%lnng|th%n%xternalelectron|c 25evaluation system in a second
efmbbaiment. Figlire T shows a schematic diagram of a coffee machine

~ with a milk container 1 provided. 30 In this case, milk is poured into the

milk containeedavhiebsis tooated inacofieermachinerid onpreferably in
qutside said coffee maghine., This liquid contaiperlisy  in  detail
nereinafter for two examples using the resistively

acting sensor principle with reference to drawings.
In the drawings:

Fig. 1 shows a2 schematic diagram of a coffee machine

with a milk container provided,

Fig. 2 shows a sectional drawing of the milik
contaliner with an external electronic

evaluation system in a first embodiment and

Fig. 2 shows a simplified sectional drawing o©f the
arrangement of the elements of the milk fill
level monitering unit in the milk container

according to the first embodiment.

Fig. 4 shows & sectional drawing of the milk
container with an external electrenic
avaluation system in & second embodiment.

Figure 1 shows & schematic diagram of 2 coffes machine

with a milk container 1 provided.

Tn this case, milk is poured into the milk container 1
which is located in a coffee machine 11 or preferably
cutside sald coffees machine. This liguid container 1 is
preferably an insulating container and can be made of
metal, glass or plastic. As a result, the milk can be
stored for some time in this container. The milk is
sucked by a suction tube 3 with a flexible hose 7 to a

milk frother 12 with a milk cutiet 13, On one side the



preferably an insulating container and can be made of metal, glass or
plastic As a result, the milk can be 35 stored for some time in this
container. The milk is sucked by a suction tube 3 with a flexible hose 7 to
a milk frother 12 with a milk outlet__lf:’»6 On one side the -6 -hose 7 is
plugged onto a hose connection 6 of a container lid 2 of the milk container

1. and on-the, gther side it is plugged ontg a docking point 8 of the milk
frother 12. Both c%ﬁﬁggﬁéns %%gfgﬁe ?gem%\)/ség by?t%gégl?sce?rj‘f&icleégniﬁa . The
shefion 5 3 and ameaSuririgroft 4 dre JasteReaBR the corainer lidize
at arsuitablatdistanceswith vespett to oneanotherithe suction tube 3ise

required to forsaxtractinghe nailkand i3 made of an electrically. conductiye
material; Cpgetcefgglly{ry tal. The shorter, likewise electrically conductive
measuring rod 4, which'can also be implemented as a tube closed at the

bottom,
The suction tube 3 and a measuring rod 4 are fastened

cn the container lid 2 at a suitable distance with
respect to one ancther. The suction tube 3 is regquired
for extracting the milk and is made of an electrically
conductive material, preferably metal. The shortar,
likewise electrically conductive measuring rod 4, which
can also be ilmplemented as a tube closed at the bottom,
is fixed parallel to the suction tube 2 on  the
container lid 2. A temperature measurement can also be
integrated in the measuring rod ¢ by which means the
milk temperature can be measured or monitorad. If the
Temperature 1s too high, this can be notified to the
consumer directly via a display 10 on the coffee
machine 11. The two elements suction tube 2 and
measuring rod 4 are connected electrically to  an
electronic device contrel system 9 of <the coffes
machine 11 by means of a gignal line 5. The fiil level
of the milk can be monitored by means of variation in
conductance between the suction tube 3  and the
measuring red 4. The conductivity of the milk is higher
than that of air. The principle can alsc be applied to

other liguids such as water, <tea, etc. I the milk

iy

level falls below the {shorter) measuring rod 4, there
is a marked jump in the measurement signal. Thie signal
is evaluated directly in the electronic device control
system 9 or evaluated with an external display 16. When
the signal evaluation 1is made directly Dby the
electronic device control system 9, the delivery of
milk products can be interrupted or blocked until

sufficient milk has been topped up again. This ensures
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is fixed parallel to the suction tube 3 on the b container lid 2. A
temperature measurement can also be integrated in the measuring rod 4
by which means the milk temperature can be measured or monitored. If
the temperature is too high, this can-be_notified to the consumer directly
via a display 10 on the coffee 20 machine 11. The two elements suction

the.3 and measyring;rad 4 arg, CT?HQ%FFPKE'%%I?%%'«EV E%aBF'%%P%E[‘Lk

device control system'9 of the coffee machine 11 by means of a signa
Iire™5 e filf 16veT oY the fifiik Cin BERGRITSTEH Dy means of variation in

25 conductance between the suction tube 3 and the measuring rod 4. The
congdustivite ebiheemilk-is bighesthan thatof @ik Theprnciplecanalsede
%ngng%QRheEgg%%S—%hc?l?awagtgyteéﬂet%olf t@ﬁé@”k‘“he actuated

delivery 1s not interrupted 1f the set milk delivery

guantity does not exceed a residual quantity 15 in the

milk container 1. The reguest for topping up the milk

is only made at the end of the milk delivery. The £ill

level minimum {alarm) can be notified to the consumex

with wvarious poessibilities for display:; 1t can be

accomplished visually by means of a displayv indication,

a luminous LED or pictogram or the like or it can be

effected audikly by means of a beeper, buzzer, vibrator

or the like.

The applied measurement principle also functions when
the suction tubes 3 and the measuring rod 4 are arranged

coaxially.

=]
Hh

the milk container 1 1s made of metal, the F£i11
level monitoring can also be made between the container
wall and the measuring rod 4 and the suction tube 3
could then be made of a non-conducting matserial. The
corresponding signal line 5 must then naturally not be
secured to the suction tube 3 but to the container wall

cf the milk container 1.

Figure 2 shows a sectional drawing of the milk
container 1 with an external electronic evaluation
system 16 in a Ifirst embodiment. In this case, the
measurement signal from the threshold wvalue sensor is
not connected directly to the electronic device control
system 9 of the drink preparation machine but is fed to
the external electronic evaluation system 16. When the
signal evaluation is made with an external electronic

evaluaticn system 16, the product delivery 1s not
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level falls below the (shorter) measuring rod 4, there 30 is a marked jump
in the measurement signal. This signal is evaluated directly in the
electronic device control system 9 or evaluated with an external display
16. When the signal evaluation is_.made directly by the electronic device
control system, 9, the delivery of 35 milk products can be interrupted or

Plegked.unll ufficiantindl has besngppee.up again. Fhisensie
that the outlet jet from the outr t 13 of the mllk fother 12 &l

refiding H&?ﬁ@@eﬁ&dﬁ%h@&b&ﬁoﬁf&%ﬂr@é’ EontrdfsydtEio cér% aTs?r
réleasesy aldertdin fokowtipequantity 14oso that the aetusted deliverytism
nat interrupted if the:set milk dedivery quantitydoesshet exceetharesidyal

QAP 15 in the, m%gg@t@@%e@?@h@rj gst for.topping up the, milkls

only madée at the end of the milk deliver e fill W lévef minimum (a arm)
&ar Be ROfifiEd to'thecon’ mePV\ﬂ‘fﬁg\?drrdhsSpd’ésﬁﬂlltl%}%efo rdisplay<it &an
& acéemphished>disaally by iearfsidfia displeglindicationia luminousbe
lERrpietogram widhe dike erdt-can be eﬁe@regaeuquelyvby rmeans ot Ae

beapsr, buzzer, vibrator, 15qr the like.

Figure 3 shows another simplified sectional drawing of
the arrangement of the elements of the milk £ill level
monitoring unit in the milk container according to the
first embodiment. The suction tube 3 projects deeper
into the milk container 1 than the shorter measuring
rod 4. If the f£ill level falls below the level A, =l

lower end of the measuring rod 4 no longer touches the
miik and the measured conductancé between the suction
tube 3 and the measuring rod 4 is then much lower, In
this exemplary embodlment, the level A therefore
designates the mentioned threshold value. Nevertheless,
milk can be further extracted wvia the suction tube 3

until the suction opening 17 of the suction tube

L
wn

exposed (indicated as level B) and only a residual
guantity 15 remains in the milk container. The amount
of milk which can be extracted between level A and B is
designated as the folliow-up gquantity 14 and is
determined in such a manner that when the method
according to the invention i1s being used toe deliver
milk portions, the delivery of milk portions can always
b2 completed. The follow~up guantitv 14 is therefore
the same as or greater than the largest amcunt of milk
required per drink selection.

Figure 4 finally shows a ssctional drawing of the milk
container with an external electronic evaluation system

in  a second embodiment. In  thi case, the milk
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The applied measurement principle also functions when the suction tube 3
and the measuring rod 4 are arranged coaxially. 20 If the milk container |
is made of metal, the fill level monitoring can also be made between the
container wall and the measuring rogd 4 and the suction tube 3 could then
be made of a non-conducting material. The 25 corresponding signal line 5
Dust then.naturally got e secured tg the suction tube 3 but o the

. C e ENy) lectricmall
container wall of the milk container 1. Tflgure 2 Shows a sectlonérbcrawm\@

STHREHITK 36 cORtETRERTE with BHéxternaf elééttonic eVatliation systenid6
inzxfirst embotliment: Inlthiscase, thetmeasurement signatfromathesr 1

thresheid-valye sepsokisot conrected directlytg-the slectronic-device.

cqoonﬁgé s;)(%temT% offtplgia Eg]lrirélét ggepagargion mac{\jrclje burt&%ged 1o %5 g_le b
external electronic evaluation §yste?n'i6.s\x/m &h the signal evallation is
M08 With & ‘external Blectéhig evaliation S§steirre, tHeprodadt the
deliverpis ngtube8 3 is here made of an electrically
conductive material (preferably metal tube), ths lowsr

e

part, in this case a suction part 19, is mades of a non-

conductive material (preferably plasiic or rubber
Both parts must be tightly connected to one another.
The signal lines § are connected by means of a contact

spring 1% and a conducting connecting pisece,

The evaluation signal 1s gensrated by measuring the
conductivity between the suction tube 3 and the milk
container 1. For this purpose, the upper end of the
suctien tube 3}  and the wmilk centainsr 1 are
slectrically connescted to the external electronic
evaluation system 16. If the milk level drops below the
electrically conducting part of the suction tube, a
marked Jump in the measurement signal takes place,

Howeaver, the suction part 19 can still extract milk

Fh

rom the milk container 1, The length o©of the non-
conducting suction part 1% determines the residual
guantity 15 and the follow-up guantity 14 in the milk
container 1.
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preven ed but merely indicated when the fill level is fallen below or the
liquid container 1 is empty. If the display 10 on the external electronic
evaluation system 16 is not noted by the consumer and a Capuccino
delivery is triggered nevertheless, the jet from the milk outlet 13 is not
homogeneous when the fill level is fallen below. The fill level minimum can
iﬁ%%ﬂ%d {0, the consumer with similar means as on_t_he drink_

e. JO Figure 3 shows another simplified sectional
drawing of the arrangement of the elements of the milk fill level monitoring
anit in thelmilkcontainer-according to the first embodiment. The suction
tube 3 prejests-deeperds into the milk container 1 than the shorter
@Fasugg 19 #.yu hg fill level falls below the level A, the lower end of the
measuring rod 4 no longer touches the milk and the measured
dondudisnce betidedir the suction tube 3 and the measuring rod 4 is then
much I6wendn 20ithis exemplary embodiment, the level A therefore
designatesthednentianed threshold value. Nevertheless, milk can be
fy{therﬁéggcted via the suction tube 3 until the suction opening 17 of the
suction tube is exposed (indicated as level B) and only a residual 25

Guantity 15 rERaiRs 1 the: AfilkContaher “T¥& amount of milk which can
56 extractedtvetiveendevelA ane B i designated as the follow-up
quantity 14-and.is determined in such a manner that when the method
%%gord@gggetgerglg\é%qtgog IS being used to deliver 30 milk portions, the
delivery of milk portions can always be completed. The follow-up quantity
14 is tHeteforé Tive 85me as or greater than the largest amount of milk
requiretdper dririk'selection. 35 Figure 4 finally shows a sectional drawing
of4he maitk containerwith antexternal electronic evaluation system in a
second-embgdiment. In this case, the milk - 9 - container 1 is made of
metal (or an electrically gonauctive material). Thus, the fill level monitoring
can also e made diréctiy Betiveeh the ik 26nfaiiferdhd the suction tube
3. This B1atmere eostrieffective 5 solution. In this case, the suction tube 3
mast be eanstructedafitwo materials. The upper part of the suction tube 3
is @Fre Made of an electrically conductive material (preferably metal tube),
thgklowgrgart, in, this case a séﬂuﬂ(ction _ar£%9, is made of a non- 10
conductive WiateriaP (prefstabiy pidsfic 6r fubber). Both parts must be
tighitly conhetted:itone afvther. The signal lines 5 are connected by
means of a contact spring 18 and a conducting connecting piece. The
evaluation sidnal is generated by measuring the conductivity between the
suction tube 3 and the milk container 1. For this purpose, the upper end of
the suction tube 3 and the milk container 1 are electrically connected to
the external electronic 20 evaluation system 16. If the milk level drops
below the electrically conducting part of the suction tube, a marked jump
in the measurement signal takes place, However, the suction part 19 can
still extract milk from the milk container 1. The length of the non-



25 conducting suction part 19 determines the residual quantity 15 and the
follow-up quantity 14 in the milk container 1. - 10 - REFERENCE LIST 1)
Milk container 2) Container lid 3) Suction tube 4) Measuring rod 5) Signal
line 6) Hose connection 7) Hose 101§3)D0cking point for milk frother 9)

Electronic device control system 10) Display 11) Coffee machine
CLAIMS

A method for dispensing milk portions in drink

preparation machines having a milk £ill level

monitoring unit for a milk container, wherein

according to the method

- a delivery of a milk portion from the milk
container controlled by an electronic device
control system is carried out completely and
with sufficient quantity of milk even when the
milk fill level menitoring unit signals a drop
in the fill level of the milk below a threshold
value during the delivery of the milk portion,

- whaen the fill level of the milk drops below the
threshold wvalue, the user of the drink
preparation machine is given an indication on a
display that the milk container is empty and

- further deliveries of milk portions to the
drink preparation machine are blocked until the
milk container is sufficiently refilied or at
least until! the milk fill level monitoring unit

releases this function again.

A drink preparation machine comprising a milk
container and a milk fill level monitering unit for
carrying out the method according to claim 1,
wherein the drink preparation machine has an
electronic device control system, a display and a
milk frother and wherein a suction tube of the milk
container is connected wvia a tube or hose to the
milk frother and wherein the suction tube dipping
into the milk container has a suction opening and a

measuring rod likewise dipping into the milk



12) Milk frother 1512) Milk outlet 14) Follow-up quantity Residual quantity
16) Electronic external evaluation system  17) Suction opening 20 18)
Contact spring 19) Suction part 20) Conducting connecting piece A,B (Fill
level) level 25 30 CLAIMS 1.A methbd for dispensing milk portions in
drink preparation machines having a milk fill level monitoring unit for a milk
contairer; wehierein actordinfcdorthe methodreshold value and a

capacitively or resistively operating threshold
value sensor 1s provided, characterised in that the
suction opening is disposed at the lower end of the
suction tube closer %o the bottom of the milk
container than a lower end c¢f the measuring red and
a vertical distance between the suction opening on
the suction tube and the lower end of the measuring
rod is arranged in such a manner that, when the fill
level of the milk drops below the thresheld value, a
minimal predetermined residual volume of milk can

still be extracted.

3. A drink preparation machine comprising a milk
container and a milk fill level monitoring unit for
carrying out the method according to claim 1,
wherein the drink preparation machine has an
electronic device control system, a display and a
milk frother and wherein a suction tube of the milk
container 1is connected via a tube or hose to the
milk frother and wherein the suction tube dipping
into the milk container has a suction opening and at
the same time serves as a measuring rod dipping into
the milk centainer to form the threshold value and a
capacitively or resistively operating threshold
value sensor 1s further provided, characterised in
that the sucticon tube and the milk container are
electrically conducting and an electrically non-
conducting sucticon part 1is placed at the lower end
of the suction tube and the height of the non-
conducting sucticon part 1s dimensioned so that when
the fill level of the milk drops below the threshold
value, a mninimal predetermined residual veolume of

milk can still be extracted.



a delivery of a milk portion from the milk container controlled by an
electronic device control system is carried out completely and with
sufficient quantity of milk even when the milk fill level monitoring unit
signals a drop in the fill level of the mik below a threshold value during the
delivery of the milk portion, when the fill level of the milk drops below the
thresholdevailte, the userof the ttink prepanation: rachine.is given-aninm 2
indicatign an a display. that.the milk cqptainer s empand further, .,
deliveries of milk portions to the drink preparation machine are BPOCT(e(lZl
until the®mitkEehitaiTer & SGfeRehty réfiliel or&sBgstuniitthe hifik fiFink
level nvawitoring-doit releaseshthissfunctiem againx2& deink preparatiennic
machine comprising a pailkceontainerand a milk fill leyel monitoring unit for
carrylr'}%%%titgg ethod according to claim 1, wherein the drink
preparation machine has an electronic device control system, a display
and a milk frother and wherein a suction tube of the milk container is
connected via a tube or hose to the milk frother and wherein the suction
tube dipping into the milk container has a suction opening and a
measuring rod likewise dipping into the milk 12 container to form a
threshold value and a capacitively or resistively operating threshold value
sensor is provided, characterised in that the suction opening is disposed
at the lower end of the suction tube closer to the bottom of the milk
container than a lower end of the measuring rod and a vertical distance
between the suction opening on the suction tube and the lower end of the
measuring rod is arranged in such a manner that, when the fill level of the
milk drops below the threshold value, a minimal predetermined residual
volume of milk can still be extracted. 3.A drink preparation machine
comprising a milk container and a milk fill level monitoring unit for carrying
out the method according to claim 1, wherein the drink preparation
machine has an electronic device control system, a display and a milk
frother and wherein a suction tube of the milk container is connected via a
tube or hose to the milk frother and wherein the suction tube dipping into
the milk container has a suction opening and at the same time serves as a
measuring rod dipping into the milk container to form the threshold value
and a capacitively or resistively operating threshold value sensor is further
provided, characterised in that the suction tube and the milk container are
electrically conducting and an electrically nonconducting suction part is
placed at the lower end of the suction tube and the height of the
nonconducting suction part is dimensioned so that when the fill level of the
milk drops below the threshold value, a minimal predetermined residual
volume of milk can still be extracted. 13 4.The drink preparation machine
according to claim 2 or 3, characterised in that when the milk container is
located externally with respect to the drink preparation machine, an
external electronic evaluation system attached to the milk container is
provided.



