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COFFEE MACHINE  The invention relates to a coffee nmachine according to the
preanble of claim 1. Cof f ee. machi nes have a water supply or storage
chanber, a heating systemfor heating the water, a brew ng; boiling or
sca1d|ng chanber for receiving coffee and feed neans for feeding water from
the water supply chanber into tHOFEERMAGHINEanher. Conventional coffee
nachines differ as a function of the coffee type to be prepared with the
corre d|n off nachlne Thus, i.n esp so coffee machines water s
hoat cLaiY BHASEE S ERR s 2ot LT SBURS MR AT TP Ep FRSS: BSSRAE 3 ety 10
bar) ﬂnto the brewi ng chanber and the coffee is finely ground. In Mycha
coffee machines the water is supplied in the formof steamthrough a rising
tube to the finely ground coffee in the brewing chanber. The water is also
suppl Petfeenmadidnesd havefa sasarm SURPEYIAT atonagenghambpe, i heatingasystem £01 t er

coffeaemealaeswabw htbﬁﬂﬂiﬂ p?oeil o @éﬁaiﬁ@%ﬁﬁbw%ﬁlf&e@hﬂ ound
_coffee Pf Qf UId ep er anbi ent ressure1 sl.owl y passes
tI1rou§ﬂ ge.an |fﬁg? eans for feeding water from the water supply chambéer into
the brewing chamber. Conventional coffee machines differ as a function of
.the coffee type to be prepared with the corresponding coffee machine. Thus,
in.espresso coffee machines water is heated and pumped by means of a pump
under high pressure (approximately 10 bar) into the brewing chamber and the
coffee is finely ground. In Mocha coffee machines the water is supplied in
the form of steam through a rising tube to the finely ground coffee in the
brewing chamber. The water is also supplied in the form of steam through a
rising tube in the case of filter coffee machines,'but it condenses again and
reaches the fine or ground coffee as a hot liquid and then, under ambient

pressure, slowly passes through the filter.

The heating system of conventional coffee mach;nes normally comprises a solid
electric heating unit, which is a heat reservolir with a high heat capacity
and therefore thermally inert. On the one hand, this is an advantage,
because its temperature only decreases slightly when a given water volume
flows through it and removes from it a specific heat energy. However, on the
other hand, the high heat capacity is a disadvantage, because a large amount
of heat energy must be supplied to the electric heating unit in order to
raise its temperature to a desired value. After switching on, the conven-
tional coffee machine requires e preheating time lasting a few minutes before
it can prepare the first coffee. This preheating time constitutes an irksome

time loss for the user.

In order not to have to reheat the electric heating unit prior to each
preparation of coffee, heat energy is supplied to it for as long as the

coffee machine is switched on. Thus, in the standby mode, the coffee machine
constantly requires energy, which it delivers to the environment in a useless
manner. If the coffee machine has been switched off for a time, the complete,
solid electric heating unit must be heated even for a single coffee prepar-

ation and only part of the energy required for this is actually used for



The'heating system of conventional coffee machines normally conprises a
solid electric heating unit, which is a heat reservoir with a high heat
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and only part of the energy required for this is actually used for
-2- This problem is solved by the coffee machine according to the invention, as

defined in the claims. The concept of the coffee machine according to the

invention is based on the fact of using a rapidly reacting heating means and
to remove the minimum amount of heat energy from tﬁe hot water on its path to
the coffee. Table 1 shows a comparison of the heating means according to the

invention and those of a conventional coffee machine.

Characteristics of the ' Qoffee machine according Conventional
heating means to the invention coffee machine
Heat capacity low - high

Reaction . fast _ . slow

Temperature change during

coffee preparation o high | . : ' low

Table 1.

The coffee machine according to the invention is to be polyvalent, i.e. abie
to prepare different coffee types. This means that the parts used along the
water path, as regards to the mechanical strength, must be designed for the
"worst case", i.e. for high pressure during espresso preparation. The pérts
used must also be optimized with regards to mechanical and thermal character-
istics and in'part account must be taken of contradiétbry criteria, so as to

combine them in a compromise solution '

The advantages of the inventive coffee machine are inter alia achieved by the
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-2-+ preparing the coffee. Thus, in summarizing, it can be stated that
tonven- tional coffee machi nes nmake uneconom c use of the tinme of the user
and el ectrical energy. A fast electric water heater for a coffee machine
Is proposed in US patent 1,631,753. This water heater contains three
helically wound, coaxially tele- scoped3copper tubes, through which
successively flow the water to be heated. Around the central tube is wound
an electric resistance heating means. The tubes_and the resi stance heating

means SIRRETRLLOR ST TOA IHDS AFRATHESS by Ush LasPRAR 8% 3 j99BbHAUoAs HoFesult of
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i nsul gpbksblanRedtoenti s . hefﬁ pﬁﬂﬁ!éﬂlaf£’thaCﬁhhhbﬁbdMiheﬁs must have low heat
capacities and with respect to water low heat transmission coefficients,

whilst simultaneously having an adequate strength.

The coffee machine according to the invention is described in greater detail

‘hereinafter relative to the attached drawings, wherein show:

Fig. 1 A diagrammatic eross-section through the complete coffee
machine.
Fig. 2 A perspective view of the continuous flow heater opened out in -

layer form for clearer representation.

Fig. 3 The continuous flow heater and pump with regulating system.

Fig. 4 A cross-section through the brewing chamber and its locking
mechanism. '

Fig. 5 An outside view of the coffee machine.

Figs. 6 & 7 Cross~sections through the holding grid with two cups of

different size,

Fig. 1 shows in cross-section a diagrammatic overall view of a preferred
embodiment of the coffee machine according to the invention. A water supply
chamber 1 is mounted on a "head" 2 of the coffee machine. It can be made
from a transparent material, which has the advantage that the user can see
the water level at all times and can top up with water in good time. The
water supply chamber 1 can be removed by the user and washed. It has a lid

3, which rests on 'in loose manner, can be screwed on with a thread or can be




US patent 5,262,621 solves the problemof the |ong-heating up times by an
induction heating systemand an electronic nonitoring and control system
JThe wat-er heating apparatus described therein nmakes use of a netal tube
surrounded by an el ectromagnetic coil. Wen water flows through the netal
tube, an a.c. voltage is applied to th64€DI| By neans of el ectromagnetic
I nduction the netal tube is heated and by neans of heat conduction the

wat er h is heated. The frequency of the a.c. voltage is set
by thgiﬁﬁﬁ%?g% ngghltorlng and control systemas a function of the water
outl et tenperature. The problemof the invention is to provide a coffee
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fl ow water is pumped by the pump 5 through a hose or tube 7 to a continuous flow
heater 8 and through the latter. In the continuous flow heater it is heated
to a desired temperature of more than 90°C or made to evaporate. The contin-
uous flbw heater is ‘e.g. in the form of a ﬁhltilayer tube provided with an
electric heafing system. The details of pump 5 and continuous flow heater 8
are given hereinafter in connection with figs. 2 and 3.

A connecting tube 9, e.g. of stainless steel, connects the continuous flow
heater 8 to a brewing chamber 10. It is scarcely avoidable that the water
will c601 by a few degrees celsius in the connecting tube 9. The brewing.
chamber 10 contains the coffee 10', through which the hot water or steam is
pressed. The brewing chamber 10 essentially cémprises a brewing chamber base
11l and a brewing chamber 1id 12. The brewing chamber base 11 is inserted in
a holder 13 with handle 14. The holder 13 is slid by the user into the
coffee machine and fixed to the latter with a locking mechanism 15 and
simultaneously the brewing chamber 10 is locked. Details of éhe brewing
chamber 10 and locking mechanism 15 are described in greater detail herein-
after relative to fig. 4.

The ready, hot coffee flows through a spout 16 out of the brewing chamber 10
into a cup 17. The cup 17 stands on a holding grid 18, which is placed in an
insert 19', which is in turn piaced in a base 19. The base 19 can be made
heavier e.g. with.a zinc caéting or a lead part 20, in order to improve the
stability of the coffee machine. The inlet 21 of a cable 22 for supplying
the coffee machine with mains voltage is preferhbly located in the base 19.

Table 2 shows the water path as a sequence of four portions, which differ on
the basis of their temperature and pressure conditions. The numerical values
given are of an approximate nature for the exemplified case of espresso

preparation and can differ for other coffee types.

Fig. 2 shows the internal structure of a continuous flow heater 8, such as is
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heater with a small heat capacity instead of a solid electric heating unit.
'n order to obtain the desired water starting tenperature, use is nmade:of a
control |oop. Materials and design of the unheated parts al ong the water
path are designed-in such a way that they are able to withstand the over-
pressure of the water and sinultaneousl¥y Tenove fromsaid water the m nimum
possi bl e heat energy. In particular, said unheated parts nust have |ow heat

capaci d with respect to water |ow heat transm ssion coefficients,
ot TS Pre TP ln HEotol, TRBVT oo PANCH ACE g fhe. IoFRRCLUN L LPRRERH ne
accor siitnly 4 cogventionaAnsbhid electaierhdzadng indk e adueh datonti miveset1eaf t er

(120 NGO 8 By 0L AGNEH: Mt Wing 10D 3ROy pefidin demperaturd’

di agr i C Cross-sec e co
rrachl ifhangesfj (Congequently i geu@p@etnwmrehmios andeatemmpnenayrsy f iowhaeat er

openeqd¢@hdvyl Hode. 1In a preferrle@ytﬁd%oﬁméﬂtf Othe E@ﬁi@xﬁoﬁ@&rl%§mﬁ'®com— Fig. 3
The contl nuous, fl ow heater and rrg th regul ati ng system

Fig. 4
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Cfﬁiﬁt&ﬁnaluminium. stainless steel.or high temperature-resistant plastic..
Around the inner tube 23 is placed an internal insulating layer 24-26 made
from an electrically insulating; heat-resistant material, e.g. a high temper-
ature-resistant plastic. Around the inner insulating layers 24-26 is wound a
filament 27 made from a high-impedance metal alloy, e.g. a NiCr—alloyL Around
the filament 27 is placed at least one outer insulating layer 28-30, e.g.
once again of high temperature-resistant plastic.

Portioﬁ' ' ' . Temperature ’ Pressure
Water supply chamber 1 to inlet low low
of pump 5 : ' (20°C) . ' (1. bar)
Outlet of pump 5 to inlet of . - low .~ high
continuous flow heater 8 ; . (20°C) - (10 bar)

Qutlet of continuous. flow heater

8 to inlet of brewing éhamber 10 .high ' high

' (> 90°C) (10 bar)
Outlet of brewing chamber 10 high low
to cup 17 (> 90°C) (1 bar)
Table 2.

The continuous flow heater 8 is the main component of the heating'system

of the inventive coffee machine, the entire heating system being shown in
fig. 3. Fig. 3 only shows the filament 27 of the internal structure of the
continuous flow heéter 8, which is preferably in the form of a helical spring

and is mounted in floating manner. At the inlet of the continuous flow



Fig 5 An outside view of the coffee nmachine. Figs. 6 & 7
‘Cross-sections through the holding grid with two cups of

different size. Fig. 1 shows in cross-section a dlagrannatlc overall view

of a preferred enbodi mrent of the coffee nmachine according to the invention.

A water supply chanber 1 is nounted on @~ head" 2 of the coffee nmachine. It

can be nade from a transparent naterial whi ch has the advantage that the

user can see the water level at all times and can to Hh wat er in-good
ﬁétgéﬁp

time. hepken, &ttt pIapiied Ehe PHEP 51"’&5?. e Ffoled Y @ ghdRashed. It
has acbhfkctinghivbl 9 £StThe Gumpns 1305 FERADEY susisndbe BT meWElE of avetrhure
tl1readaﬁ§erp%nd éibrates during operation, .in the same way as e.g. occurs‘%ith a

diaphragm pump. The vibrations are transferred to .the continuous flow heater

8. The accelerations forced on the continuous-flow'heater 8 in this way

prevent or reduce liming of its inner tube 23 or aid lime detachment from the

tube inner walls.

The continuous flow heater 8 is preferably equipped with a control loop,

which ensures that during each coffee preparation, the water leaves the

heater with the desired temperature. For this purpose, towards the end of

the continuous flow heater 8 is-provided a temperature sensor 31 for measur-
ing the water temperature T. The measured temperature T is preferably the
controlléd variable for the -power : PP of the pump 5 and therefore for the
water flow F. In another variant, the temperature T is the controlled vari-
able for the heating bower {or heating capacity) Py in the filament 27. In a
third variant both the pumping power (or pumping capacity) Pp and the heating
power Py are simultaneously regulated. For regulation or control purposes, use
is preferably made of a microprocessor 32, which is preferably installed in the
vicinity of the pump 5. In place of the microﬁrocessor 32, a simpler electronic

circuit can be used for regulating purposes.

The temperature sensor 31 and microprocessor 32 are also required in order to
warn the uéer of liming of the continuous flow heater 8. A possible layer of
lime on the continuous flow heater inner tube wall acts in an insulating
manner and increases the time t needed at a given heating power PH in order
to heat a given water quantity. Thus, conclusions regarding the liming of
the tube or pipe can be drawn on the basis of the heating power PH’ pumping
power PP and the heating-up time t. TFor each coffee preparation the
microprocessor checks whether the liming of the tube has not exceeded a
critical value. 1If it has exceeded such a value, the user is warned by an
acoustic and/or optical signal. After such a warning the user can take

appropriate deliming measures.

The brewing temperature has a very sensitive influence on the taste of the

coffee. Despite the inventively reached time and energy saving, the coffee
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fixed with a hinge. By neans of a hose or tube 4 the water passes from
the water supply chanber 1 to a punp 5, which is e.g. located in a "neck" 6
of the coffee nmachine. The water is punped by the punp 5 through a hose or
tube 7 to a continuous flow heater 8 and through the latter. In the
continuous flow heater it is heated to d desired tenperature of nore than
90[err] C or nade to evaporate The contin- uous flow heater is e.g. in the
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unheated parts 9-12 must be able to withstand the overpressure of the hot
.water of approximately 10 bar, such as occurs in espresso preparation. The
materials and design of these parts 9-12 must be optimized with respect to
the thermal and mechanical, partly opposing criteria. The exemplified
embodiment provides a gbod solution to tha optimization problem. The connec-
ting tube 9 is short and meéhanically firm. The base 11 and 1lid 12 of the
brewing chamber 10 are made from a thermally insulating material, e.g. a
highly porous, ceramic material such as hollow ceramic or hollow porcelain or

a thermally insulating plastic, the mass or welght being kept as low as
possible.

The locking ﬁechanism 15 of the brewing chamber 10 and the brewing chamber

- itself will be discussed by means of fig. 4. In conventional coffee machines
the brewing chamber holder is fixed and simultaneously locked by a bayonet
fastening or catch to the coffee machine. However, in the coffee machine
according to the invention, the brewing chamber 10 is incorporated into a
holder 13, which is held by the user with one hand on the handle 14 and
shoved in drawer-like into the coffee machine. The holder 13 can be made
from plastic. Using the other hand the user operates the locking mechanism
by means of a lever 33, visible in fig. 5, fitted to the outside of the
coffee machine casing. The rotary movement of the lever 33 is transferred
to an eccentric 34, which moves the brewing chamber lid 12 downwards and
locks the brewing chamber 10. By moving the lever 33 in the opposite direc-
tion, the brewing chamber 1id 12 is raised and the brewing chamber 10 opened,

so that the holder 13 can be removed and the coffee 10' replaced.




into a cup 17. The cup 17 stands on a holding grid 18, which is placed .in
an insert 19', which is in turn placed in a base 19. The base 19 can be
made heavier e.g. with a zinc casting or a |lead part 20, in order to

i nprove the stability of the coffee machine. The inlet 21 of a cable 22 for
suppl yi ng the coffee machine with nmaims8voltage is preferably located in

t he base 19 Table 2 shows the water path as a sequence of four portions,
whi ch .di on_ t.h asts of th er re and Sur e condi tions. The
numer |1g‘§l VRS REY ?’v h @ LaLP% °8f‘t‘é‘§'ll§ﬂp? t'&‘ E‘F the ke¥&Rpt Pred
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Conparﬁﬂ& brewing chamber and from there into the coffee cup 17. However, if the
brewing chamber 1id 12 is in the upper position and the brewing chamber 10 is
open, the hot water or, as desired, steam flows out of the coffee machine
through a steam pipe 35. The hot water from the_éteam pipe 35 could e.g. be

used for making tea and the steam e.g. for heating milk.

The switch point position for one of the two paths i1s at the inlet of the
connecting tube 9. The connecting tube 9 is in a tube casing 36, the latter
being sealed with two sealing rings 37, 38 and is moved together with the
brewing chamber 1id 12. 1In the upper position the upper sealing rihg 37 is
above fhe water ihlet 39 and prevents the flow of hot water or steam into the
connecting tube 9, so that the hot water er steam then flows to the inlet 40
of the steam pipe 35. 1In the lower position, the upper sealing ring 37 is
below the water inlet 39 and then the hot water flows to the inlet 41 of the
connecting tube 9.

A type switch 42 is fitted to the coffee machine according to the invention
for choosing the desired coffee type. It can e.g. have the positions
"espresso"”, "Mocha", "filter coffee", "capuccino" or other positions or
settings. By means of the type switch 42; different programs of the micro-
processor 32 are selected, which in each case set the desired water temper-

ature T and correct pumping gapacity PP.

For different coffee types different brewing chamber bases 11 are provided
and can be inserted in ﬁodule manner in the holder 13. The brewing chamber
base 11 for espresso or Mocha coffee is a screen-like, perforated plate made
from thermally insulating material. For making filter coffee the brewing
chamber base 11 must be able to receive a filter and must have a correspond-
ing spout. The coffee 10' is filled in the intended fo;m into the brewing

chamber: unpacked or packed in suitable containers, e.g. bags.

Apart from the holder 13, lever 33 and type switch 42, the inventive coffee

machine only has a single control member, namely a master switch 43. The



with a conventional solid electric heating unit, such a continuous fl ow
‘heater 8 has the advantage of being able to rapidly performtenperature
changes. Consequently it requires no preheating and al so no energy in the
standby node. In a preferred enbodi nent, the continuous flow heater 8 com
prises an inner tube 23 through whi ch=clrr f1 ow water and which is e.g. nade
fromalum nium stainless steel or high tenperature-resistant plastic.

Aroun e inner. tube 23 is placed an internal_ jnsylati , r 24-26 made
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10 the master switchhigyla thermostat for tﬁqig¢ﬂium flowing out of the steam
pipe 35. 1If the lever 33 is in the upper position, in the master switch
position "steam", steam flows out of the steam pipe 35, but in the master
switch position "coffee" hot water flows out. In addition, in the master
switch position "steam", the water inflow is mechanically blocked when the
"lever 33 is in the lower position. Table 3 summarizes the effects of all
possible lever and master switch positions. The coffee maching according to
the invention can, if desired, also be eqﬁipped with a device for automatic-
ally regulating the coffee quantity.

The holding grid 18 on which the coffee cups 17 are placed, is designed in
such a way that it can be turned in the insert 19'. Thus, two different
spacings between spout 16 and grid 18 can be set, which makes it possible to
place coffee cups 17, 17' of very different height under the coffee machine.
The distance between the spout 18 and coffee cup 17 must not be too large,
otherwise no froth is formed on the coffee. Fig. 6 shows a small coffee cup
17 on the holding grid'18 in the raised position and fig. 7 a large coffee
cup 17' on the grid 18 in the lowered position.

Master sv;citch position / Lev.er top bottom
"Steam" Stéam from steam none

pipe 35
"of " None. none
"Coffee" _ Water from steam COffee from spout

pipe 35 16
Table 3. '



(> 90[err]Q (10 bar) Qutl et of brew ng chanber 10

‘hi gh lowto cup 17 . (>
90[err] O (1 bar) Tabl e 2. The continuous flow heater 8 is the
mai n conponent of the heating systemof the inventive coffee nachine, the
entire heating system being shown in!fig. 3. Fig. 3 only shows the fil anent
27 of the internal structure of the continuous flow heater 8, which is
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-6- comprises a water supply chamber 1, a pump 5, a continuous flow heater 8 for
heating water and a brewing chamber 10 for receiving coffee 10'. The con-
tinuous flow heater 8 has a low heat capacity. The inventive coffee
machine is equipped with at least one temperature sensor 31 at the end of
the continuous flow heater 8 or between sald heater and the brewing chamber
10, as well as a control loop, whose controlled variable is the water temper-
ature T at the end of the continuous flow heater. With respect to the
mechanica; and thermal characteristics, the unheated parts 9-12 along the
water path between the continuous flow heater and coffee 10' are optimized
in such a way that they have an adequate strength for an overpressure occury-
ing in the system and low heat capac'ities.and, with respect to water, low
heat transmission coefficients; |
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heater 8 is provided the punp 5 with the tube 7, with at its outlet the
‘connecting tube 9. The punp 5 is preferably suspended in nobile or overhung
manner and vibrates during operation, in the same way as e.g. occurs with a

di aphragm pu ' ' are transferred to the continuous flow
heater 8. Thﬂﬂlﬂgml’"w,a“lmﬂk ¢ed- dA the continuou T in this
way prevent or = educe la «Of [its inner tube 23 o Y HEETHAS BEEN
fromthe tube inner walls. The continuous flow helter SEPEAGERferalfl y
equi pped with a control |oop, whi B8 ures that during eacmTortee

preparation, the water |eaves the heater with the desired tenperature. For
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t enperchamtrez T10)s for afecetibing téffeeo(19'0l| chianagterizied inthakclt haser conplerr|
of tNhe: PR ?rm’wﬂe%&%f RBP" tf\oé ToRend! efléagffaweaEy £oP RORLAg watRE]| AMac t he

t enperat ure I's the controlled vari- able for the heatlng %weg b&g

heati A§ taysaeinnep wiih ati}pasti nardAEPeraturs, senpek (31 aAY &h At

p!mp: tré_gn@ﬁwelﬁs (ﬁbwpmil thgg(sgaaacaiétyrl)eeiti’mannjaﬁdte fmalttheg:mmeg dBlambee (10),

si mul t anequs regul at ed. r regul ation_or,.cqontr ur.po : _
pr ef eraébﬁ/urrﬁé 3 WE?%&BB%S 3’3\“%2’,“\%?’&?% 15 Cirag? &r asniigé i"ﬁag '?' gl ‘f%"&ef n-
the viatupé t(r)odt tthe ¢udTpf Sthel noptianeusfflbichenter opdotkaBONL B regpe¢tntPer .
el ect rom &1Ghl Cllld tﬁ;grrllnalfeclyaﬁrgg I.z%t&@?,“ L Ahb R aPHEARS R5-12) 106ng EHDRIREET ©
sensor" 31*4id m Ccr Opr ocessor T Y required in order to warn the user
of |i rranly weftweem thencdntdouens £1ew heater (8) smdyeeffes £19y @Fete optimized,

that .they have an adequate strength with respect to an overpressure occurring

in the system and have low heat capacities and, with respect to water, low _

heat transmissioﬁ coefficients.

2. Coffee machine according to claim 1, characterized in that one or more
unheated parts (9-12) along the water path are made from thermally insulating

material.

3. GCoffee machine aqcording'to claim 2, characterized in that one or more
_unheated parts (9-12) along the water path are made from highly porous,
ceramic material, highly porous plastic or plastic.

4. Coffee machine according to one of the claims 1 to 3, characterized in
that the continuous flow heater comprises an inner tube (23) through which
can flow water, at least one inner insulating layer (24-26) placed around the
inner tube, a filament (27) wound around the inner insulating layer and at

least one outer insulating layer (28-30) placed round the filament.

5. Coffee machine according to claim 4, characterized in that the inner tube
(23) of the continuous flow heater (8) is made from aluminium, stainless
steel or high temperature-resistant plastic, the insulating layers (24-26,
28-30) of high temperature-resistant plastic and the filament (27) of high-

impedance metal alloy.

6. Coffee machine according to claim 4 or 5, characterized in that to avoid

LN
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lime on the continuous flow heater inner tube wall acts in an insulating
‘manner and increases the tine t ne ded at a given heating power P in order

Hto heat a give hus conclusions regarding the linmng of
the tube or pi per'mmmmummmn he baS| s of the heat|iTHgSHEET HAS BEENTDI ng
power Plerr] and t ke Rheati nfy- Up tl nme %2. - For each cdffee AEPIOER i on the
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whet hegnd emp.

7. Coffee machine according to one of the claims 1 to 6, characterized in
that it contains a microprocessor (32) for monitoring and controlling the
pumping power (P ) of the pump (5), the heating power (P ) of the
continuous fiow_heater (8) and the heating-up time (t).

8. Coffee machine according to claim 7, characterized in that, for each
coffee preparation process, the microprocessor (32) calculates from the pump-
ing . power (PP) of the pump (5), the heating ‘éc;erl (PH) of the contin-
uous flow heater (8) and the heating-up time (t), a measure for the liming of
the inner tube (23) of the continuous flow heater (8) and emits an acoustic
and/or optical warning signal if the liming has exceeded a given, critical
value.

9. Coffee machine according to one of the claims 1 to 8, characterized in
that the brewing chamber (10) essentially comprises a brewing chamber base
(11) and a brewing chamber 1lid (12).

-10. Coffee machine acccrding to claim 9, characterized in that, for the
.preparation of different types of coffee, different brewing chamber bases can
be inserted in a holder (13) in module-like manner by the user, said holder
being in turn slidable into the coffee machine.

11. Coffee machine according to claim 9 or 10, characterized in that as the
brewing chamber locking means (15) it has a lever (33) movable by the user,
an eccentric (34) connected to the lever and a brewing chamber 1lid (12),
which can be moved up and down by the eccentric and which locks the brewing
chamber (10), when its base (1l1) is slid into the coffee machine.

12, Coffee machine according to claim 11, characterized in that the lever

(33) simultaneously controls the water outlet, in that with the brewing
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unheated parts 9-12 al ong the water path between the continuous flow heater
"8 and the coffee 10 are cold or already hot due to a precedi ng br ewi ng

oper- ation. eat energy must be ~-of-t-he hot
wat er bet ween tnalmﬂumrlmﬂmrrﬂ {heat er 8 and the cn?PtSegﬁﬁHﬁSrBEENi
purpose two requirterfentts must be flulTi¥ &d. Firstly Lhe uff®hACEDparts 9-12
al ong. the water. path nust have | ow heat capacities, i.e. low spectfic
heat Seco th nhe ed parts 12 must have
BRBBEL (18T, SR L€ BalPS SRear SEIREY Vet 30 S i BE0t 3035 {8 o
transfiéh thoe ot peingn chambed/ OFOSIeévrpatsrseert U@tﬂiusormet ceffee H(Mever
si mul t aneously the unheated parts 9-12 nust be able to withstand the
overpressure of the hot water of approxinmately 10 bar, such as occurs in

espr dssoCptiasamasiiion. acheEding &pi edadmakty gharastepizadh 48 Shat the swhtrhing be

opt i rpoaad Yoo FoeCond Of iR thegiths ayd aaemamhml of mebhﬂec@w&wa
criteria, The exenplifiéd enbodi nent provid ood soJution to

opt i MMA5R | Hh 1pFoitaceit arifabediniéRe Gy "’teli‘ﬂéd ‘%aégiﬁﬁf‘? RC AT R 0] hﬁ'ﬁ? 55?%’37’9
firmrifige €3¥se3a) anddcdri Be hidved tdgether winly mabbariniOclambemdé (r2m a
t her ”ﬁ ls¥cil rhs% tinad %eihé'meﬁi cﬂa‘kﬂe‘}h hg% mh&%g%l atl lal such

as h ow cera Cc Or OwW porcel al n or aStIC
the redde 637wdpgincated r@orzepttheasarwia%etpéégl ’blpeevent?h@q éeklrongomham sm
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di scussed by _neans of g I n conventjaonal coffee machines the brew ng
cha “hb? e 1Rlet %‘H‘ ﬁdtttﬁ AEPIRLBY 1Y) t ARty “Lth ADB EE¥IR& t eni ng or
catc fbﬂaﬁbéhe:lbeéd,eehaﬁiziiieﬂ%edmn@\hﬁlhg i¢ vebew bkl e et e CardC ERé dioBg t O
t he in ntion nmber .10, l|a]_s ?Eﬁr porated into a hol der 13,

a

whi ch’d 1”he"fn £ °wecl’?e u% gf}v? ng Euhe X € handl e 14 and

14. Coffee machine according to claim 12 or 13, characterized in that it has
a master switch (43), which on the one hand is the switch for putting the
coffee machine into and out of operation and on the other a temperature

regulator or thermostat for the medium flowing out of the steam pipe (35).

15. Coffee machine according to claim 14, characterized in that the the
master switch (43) has three positions, which can e.g. be called "steam",
“off", and "coffee", so that in the "off" position, the coffee machine is
switched off, the coffee flow from a spout (16) or the hot water flow from
the steam pipe (35) can be brought about by switching from "off" to "coffee"
and can be stopped again by switching from "coffee" to "off" and the outflow
ef steam from the steam pipe can be started by switching from “off" to

"steam" and can be stopped again by switching from “"steam" to "off".

16. Coffee machine according to one of the claims 1 to 15, characterized in
that the water supply chamber (1) is fitted in visible manner at.the top of
the coffee machine, is made from a transparent material, can be removed by
the user and is provided with a 1lid (3). .

17. Coffee machine according to one of the claims 1 to 16, characterized in
that it has a weighted base (19) in order to improve its stability.
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shoved in drawer-like inte—the coffee nmachine. The holder 13 can be nade
“fromplastic. Using the ot he user operates t i
by neans of aIev m“ lﬁ \;m ig. 5 fitted tforigesHEETH B
cof f ee machi ne ca 5/ m)v gment of the | ever ggBLAGED r ansflerr ed

to an eccentric 34 V\:hl ch noves the- breW| ng chanber Llid—dz—doWnwar ds and
| ocks the brew ng chamber 10. By noving the lever 33 in t he opposite direc-

tion,d, heoﬁe%%miﬁbaémiaﬁgi t&%ia&mr 2y seiamekheedo&ﬁvwm ¢S bedw

opened SO the hol der 13 can be removed and t he co fee 10" repl aced.

- 8- hFhép?M‘t é?“’buf‘l heldiag gdid Chix liaF?‘e"tfdtHcFﬂﬁh 39 (hX @pdntm Fhithe | ever
33 orcdw byipl@céd asicée ldugs 117, On)y anlierhdthendmendirg ghedriiar sé idésighdds in

t he | ry osi t the bre ng cha 0 do S hot wat er
f1 ow &V\% re" if’ee\r/{;/li’?"iﬁe‘g‘hé?'rb *EntP B° ﬁ#? Fe® |n?'88 (%e%‘é’%f‘ﬁgge

Howeviags bétueke thecepont ehdimher gtidl 12 is in the upper position and t he
brewi ng chanber 10 is open, the hot water or, as desired, steamflows out
of the coffee nmachine through a steam pi pe 35. The‘hUt——vvat—ef—ﬂFfeﬂq—t—lfre—

st eam pi pe 35 could e.g. be used for making tea and tlpﬁs A0 CeIpe
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The switch point position for one of the two paths is at the inlet of the
connecting tube 9. The connecting tube 9 is in a tube casing 36, the latter
being sealed with two sealing rings 37, 38 and is noved together with the
brewi ng chanber |id 12. In the upper pgiltion the upper sealing ring 37 is
above the water inlet 39 and prevents e flow of hot water or steaminto
the connecting tube 9, so that the hot water or steamthen flows to the
inlet 40 of the steam pipe 35. In tRgsigne@r position, the upper sealing
ring 37 is below the water inlet 397ang tnen the hot water flows to the
inlet 41 of the connecting tube 9. A type switch 42 is fitted to the

cof f eehmh Eee maeﬁﬁfed £68 dieréfacl ekl %e&%e@h@@& lnagpimadﬁsg k@de cOf f ee
% can e.g. have th OSitio % ref 33 | ter coffee"
LIPS ahd soRbureednn deret I BRS sradl: mpit TepenentBily comeritan atieen 4.
di f f esepelypchhagrbars(lof, & hmmpi €35)g- apcom.enws Shhwaheasa €8) eidr Wéatdhgi thecach
case e t city -
°, piter e LB Bhfibal ARG 202 UEEER KRS BOERR! (RO MRS RBAC (Y
pr OVI dérpongdf koshhprtarn @y theg 2 lowpkkate nwmé‘FiQYnaMe:anoFmef%e PER&o®™ ewi ng

Cham@ﬁré@%@mﬂ&aﬁ:@fe esaﬁ@e%saiaﬁnlva%r@éuﬁe It Br&& e8NobddiR, eeer f or at ed
plate made fromthermally insulating material. For making filter coffee the

br ewi fi§etasdnPRkeT S AT iR hemperaturg; Hse i Made \Af 3 ¢ontral 1998 mMe have a
cor r eapheutedi PurtspH12) TAMongotHee@afldy path fbekb&mh ithe tdbﬁtlﬁlicﬁl@dﬁlbbf Gedtdmnt O

the *’r§¥“'%% the coffee (10') are so designed that a minimum amount of heat energy
is abstracted from the hot water. but at the same time the parts have an

adequate strength.

(Fig. 1)



e ' k
thanber: unpacked or packed in suitabl%léontainers, e.g. bags. Apart3%36% :

the holder 13, lever 33 and type swtch 42, the inventive coffee nachine
only has a single control nmenber, nanely a master switch 43. The

-9- | atter has three positions, which can e.g. be called "steanm', "off"
and "cof fee" and conbines two functions. It is firstly the switch for
putting the entire coffee machine into and out of operation. In the "off"

.position the coffee machine is i-tched off and consunes no energy, unlike
conven- tional coffee machi nes t he andby node. The user determ nes the
coffee quantity to flow ou ' e starts off the coffee flow by
swtching from"off" t . equently stops the flow by
switching from"coffe€ to "off". The sanmdapplies with respect to the

steam quantity. Secghdly the naster switch Ns a thkrnostat for the nedi um
flowng out of the/steampipe 35. |If the le "33 is in the upper
position, in the ster switch position "stear§, -steamflows out of the
steam pi pe 35, byt in the naster
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switch position "coffee" hot water flows out. In addition, in the nmaster
switch position "steani', the water inflow is nechanically bl ocked when the
|l ever 33 is in the | ower position. Table 3 summarizes the effects of al
possi bl e | ever and nmaster sw tch positzdﬁ%. The coffee machine according to
the invention can, if desired, also be equipped with a device for
rautomatic- ally regulating the coffee quantity. The holding grid 18 on
whi ch the coffee cups 17 are placed, is designed in such a way that it can
be turned in the insert 19'. Thus, two different spacings between spout 16
and grid 18 can be set, which makes it possible to place coffee cups 17,

17" of very different height under the coffee nachine. The di stance between
t he spout 18 and coffee cup 17 nust not be too |arge, gthermjse pa, froth is
formed on the coffee. Fig. 6 shows a small coffee cup '

grid 18 in the raised position and fig. 7 a large coffe&h

grid 18 in the | owered positi-on. Master switch positio
top " St eant

from st eam o
"ot 27 None 27

26 28
FIG. 2
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“-Cof f ee" WaBéb from st eam Cof fee from
spout pi pe 35 ; 16 Tabl e
3. - 10 -- I'n summarizing, the
cof fee machi ne according to the i nvent i on essentially conprises a water
supply chanber 1, a punp 5, a continuous flow heater 8 for heating water
and a brew ng chanber 10 for receiving coffee 10'. The con- tinuous flow
heater 8 has a IOM/heat capacity. The inventive coffee nmachine is

equi pped with at |east one tenmperature sensor 31 at the epd of . the
continuous flow heater.8 or befjeen said heater and the oﬁemnng chanber 10,
as well as a control |oop—whe4e controlled variable is tfle wat-e Cenper -
ature T at the end ¥huous flow heate [ -
mechani cal and the I STics,. the unhoated=F : : e
wat er path between the contTnuogps T1ow fieater and cgf 4 Aed
I n such a way that the s adequate strength for
occurr - .
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ing in the systemand | ow heat capacities angfsmﬁth respect to water, | ow
heat transm ssion coefficients. : - 11 -

NEW CLAIMS 1. Coffee machine with a water supply chamber (1), a punp (5)
and a brew ng chanber (,L10) for receiving coffee (10'), characterized in
that it has a continuous flow heater (8) for heating water, which contains
an i nner tube (23) through which flows water, at |east one inner insulating
| ayer (24-26) placed around the inner tube (23) and a filanment (27) wound
around the at | east one inner insulating |ayer (24-26), so that the
continuous flow heater has a | ow heat capacity, that it is equipped with
at | east one tenperature sensor (31) at thnd of the continuous flow

heater (8) or between the latter and the-b{emipng £hanber (10), as well as
with a control |oop, whose control Led vari abl e the water tenperature (T)
at the end of the continuous flo xer and that Jb heatﬁd parts (9-12)

al ong the water path between thg

2~

19
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continuous flow heater (8) and the COng§ (10') have an adequate strength
for a pressure in the systemof 10 bar d are made from hi ghly porous
ceramic material, plastic or an iron alloy, so that they have | ow heat
capacities and, with respect to water, |ow heat transm ssion coefficients.
2. Coffee machine according to claim 1, characterized in that one or nore
unheated parts (9-12) along the water path are made fromthermally

insulating materi al . 3. Coffee machine according to one of the clains 1
or 2, characterized in that the continuous flow heater (8) has at |east one
outer insulating |ayer (28-30) placed around the filanment. 4. Coffee

machi ne according to one of the S t0 3, charjlacterized in that the

i nner tube (23) of the continuous fIOM/heater (8) ifs made from al um ni um
stainl ess steel or high tenperatlLe: gic, the insu- lating

| ayers (24-26, 28-30) of high tenpeégt S|stant pl astic and the
filament (27) of high-inpedance net al f. 5. Coffee machi ne according
to one of the clains 1 to 4, characterized in that, for avoiding line
deposits in the interior of the tube, the contlnuous fIOM/heater (8) is
nmounted in floating manner, the (5) is susge in nDblle or over hang
manner and vi brates during opera and-the co tlnuous
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- k2 - fl ow heater and punp are so connected that the continuous fF%NVL-

¢ heater can be made to vibrate by the punp. 6. Cof fee nachine acco%gkﬂgyLo
one of the clainms 1 to 5, characterized in that it contains a s
m croprocessor- (32) for nonitoring annggntrolling t he punpi ng pomer°"“d
(P[err]) of the punp (5), the heating power (P[err]) of the continuous
flow heater (8) and the heating-up tine (t). 7. Coffee machi ne according
to claim6, .chatacterized,in that, for.each epar.at i f coffee. the
m cr opPERRELE LR OTERE Thby 1P MR RE T S48 e Pabed Pt sENans
(5), thtodadatefifge megivbnes @Pkerunpiomnithesec ofit theublme PE thehesdernd 8) and t he

heat!ngigﬂx?%gpe&&) ,a measure for the limng of the inner tube (23) of the
cont i nuous ow heater (8) and emts an acoustic and/or optical warning
signal if the linming has exceeded a certain, critical T

A fast electric water heater for a coffee machine is proposed in US patent
1,631,753. This water heater contains three helically wound, coaxially tele-
scoped copper tubes, through which successively flow the water to be heated.
Around the central tube is wound an electric resistance heating means. The
tubes and the resistance heating méans'are insulated from one another by an
asbestos ribbon. As a fesult'of this special arranéement, the water in the
central tube is directly heated by the resistance heating means and the water
.in the outer and inner tubés indirectly by heat radiation. The thus heated
water 1s then supplied.to a brewing chamber containiﬁg coffee. This water
heater is admittedly faster than a solid electric heating block. However, it
is still thermally inert as'é result oi its thick copper tubes and aébestos
insulation. It takes a relatively long time for the copper tubes to be
heated through :he asbestos insulation and for the heat energy to reach the

water.

US patent 5,262,621 solves the problem of the long-heating up times by an
induction heating system and an electronic monitoring and control system.
The water heating apparatus'described therein makeé use of a metal tube
surrounded by an eiectromagnetic coll. When water flows through the-metal
tube, an a.c. voltage is abplied to the coil. By means of electromagnetic
induction the metal tube is'heated.and by means of heat conduction the water
flowing through is heated. The frequency of the a.c. voltage is set by the
electronitc monitoring and control system as a function of the water outlet

temperature.

The problem of the invention is to provide a coffee machine, which firstly
requires no preheating time and sgcondiy consumes no energy in the standby
mode. ' |



,;va}"ue. 8. Coffee machine according to one of the clains 1 to 7,
“characterized in that the brewi ng chanber (10) esse_m_i_aLme%sre%;
brewi ng chanber base (11) and a brew ng chanber |id 112)

machi ne according to claim$8, characteri 13€d in that !”m mgm I!"on of

different coffee typesy different brew ng chanber ba

I nserted in nodul e-1i ke manner by the user into a hol der (18),* wsich can in
turn be slid into the coffee machi ngey crifls Cof fee machi ne according to
claim8 or 9, characterized in that‘TT"FTa's"‘as t he brew ng chanber | ocking
means (15), a lever (33) novable by the user, an eccentric (34) connected

to the {evebsadnicin@Writs shmnsrsdﬂpdy(clx%hbeMu h acaammsm&da%e%& down
a

by the eccentric and which | ocks the brew ng c )., en its base

er
(11) i sChamPET (10 T9Fereefiens fRthpe 10" )'lfha’iifftf'é%z%ﬁhltﬁ‘éta’:fcéi'ﬂl%g to
claim 190nt(ihﬁ’61ﬁCfdeSﬁ aedtd (8hadort headiagasat(eas)whamwohameusﬁ VinGePidubks the

wat er g%! ﬁP° k%ﬁ:ﬁﬂthe brew n hanberi’%ll’a en amorth wat er

i s pass&tP) M"Y 8 YAy, a?ﬁj th °Phe EV\H‘?S‘ g?ye(’fl 6% %6) hot

wat er i pliveasséxbund tHeeimoirf eebd 1@3) .and a filament (27) wound around the at
least one inner insulating layer (24-26), so that the continuous flow heater
has a low heat '_capacity, that it is equipped with at least one temperature
sensor (31) at the end of the continuous flow heater (8) or betweeﬁ the
latter and the brewing ehamhe: (10), as well as with a control loop, whose
controlled variable is the water temperature (T) at the.end of the continuous
flow heater and that unheated parts (9-12) along the'water path between the
continuous flow heater (8)-and the cofféee (10') have an adequate strength for
a pressure in the system of 10 bar and are made from highly porous ceramic
materlal, plastic or an iron alloy, so that they have low heat’ capaciéies

.and, w1th respect to water, low heat transm;ssxon coefflclents

2. GCoffee machine according to claim 1, characterized in that one or more

unheated parts (9-12) along the water path are made from thermally inéulating
material.

3. Coffee machine according to one of the claims 1 or 2, characterized in
that the continuous flow heater (8) has at least one outer insulating layer
(28-30) piaced around the filament.

4, Coffee machine according to one of the claims 1 to 3, characterized in
that the inner tube (Z3);0f-the continuous flow heater.(a) is made from
aluminium, stainless steel or high temperature-resistant plastic, the insu-.
"lating layers (24-26, 28-30) of high temperature-resistant plastic and the
- filament (27) of high-impedance metal alloy.

5. Coffee machine according to one of the claims 1 to 4, characterized in
that, for avbiding lime deposits in the interior of the tube, the continuous -
flow heater (8) is mounted in floating manner, the pump (5) is suspended in

mobile or overhung manner and vibrates during operation and the continuous



- 13 - 12. Cof fee machine according to claim 11, qm
"the switch points position for one of the two paths_- t of a
connecting tube which is located in a tube casing (36 ”m’ w t}m t he
latter by two sealing rings (37, 38) a can be noved j*oi At

brewi ng chamber lid (12), in such a way that with the brew ng chamber (10)
open, the upper sealing ring (37) is |ocated above the water -inlet (39),

DI event fod fEe{ 40P ol 2t LS coBhe AR e ﬁg@ﬁ@@h&gh&é&@ () pgnd

t he hot water can owtot ein he st eam pi pe

and t hmadeyitphvibraterbywrhe pubRnber cl osed, the upper sealing ring is bel ow
the water inlet and the hot water can flow to the connecting tube inlet
(41). 13. Coffee nmachine according to claim1l1l or 12, characterized in
t hat i 6+hd&offeqrmachines areqriding Ip, onthiofhthes chrimshé emé. hehegactrrisef tish f or

putti nghiththwritgﬁnﬁcmaeo]pkaéé%s@f‘d(ﬁ‘)'t £ mORAIRLLE Qnﬁ“&bx&?oiﬁ%goéﬁber
thernostat for the nmediumflow ng out of the steam pipe (35
pumping power (P ) of the pump ¢5), the heating power (P "of the

continuous flow heater (8) and the heating-up time 1t).

7. GCoffee machine according to claim 6, characterized in that, for each
preparation of coffee, the microprocessor (32) calculates from the pumping
power - (Pp) of the pump (5), the heating “power (By) of the continuous
flow heater (8) and the heating-up time (t), a measure for the liming of the
inner tube (23) of the continuous flow heater (8) an& emits én acoustic
and/or optical warning signal if the liming has exceeded a certain, critical
value.

8. Coffee machine according to one of the claims 1 to 7, characterized in
that the brewing chamber (10) essentially comprises a brewing chamber base
(l1) and a brewing chamber 1lid (12).

9. GCoffee machine according to claim 8, characterized in that for the '
preparation of different coffee types, different brewing chamber bases (11)
can be inserted in module-like manner by the user into a holdef (13), which
can in turn be slid into the coffee machine.

10. Coffee machine according to claim 8 or 9, characterized in that it has as
the brewing chamber'iocking means (15), a lever (33) movabie by the user, an
eccentric (34) connected to the'lever and a brewing chamber 1lid (12), which
can be moved up and down by the eccentric and which iocks the brewing chamber
(10), when its base (1l1) is slid into the coffee machine. .

11. Coffee machine according to claim 10, characterized in that the lever .
(33) simultaneously controls the water inlet, in that with the brewing
chamber (10) open, steanm or hot water is passed into a steam pipe (35) and

with the brewing chamber closed, hot water is passed to the coffee (10').
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the inlet (40) of the steam pipe (35) and that with the brewing chamber

closed, the upper sealing ring is below the water inlet and the hot water

can flow'to the connecting tube inlet (4l).

13. Coffee machine according to claim 11 or 12, charqctérized in that it has
a master switch (43), which is on the one hand the switch for putting the
coffee machine into and out of operatioﬁ and on the other a thermostat for

the medium flowing out of the steam pipe (35).

14, Coffee machine according to claim 13, characterized in that the master
switch (43) has three positions, which can e.g. be called “oteamﬁ, "off" and
“coffee", so that in the "off" position the coffee machine is switched off,
the coffee flow from a spout (16) or hot water flow from the steam pipe (35)
can be started by switching from "off" to "coffee" and can be stopped again
by switching from “coffee" to "off" and the outflow.of steém through the
steam pipe can be started by switching from "off" to "steam" and can be
stopped again by switching from "steam" to "off".

15, Coffee machine according to one of the claims 1 to 14, characterized in
that the water supply chamber (1) is fitted in_visible“manner at the top of..
the coffee machine, is made from a transparent material, can be removed by
the user and is provided with a 1id (3).

16. Coffee machine according to one of the claims 1 to 15, characterized in

that it has a weighted base (19) in order to improve its stability.

17. Coffee’ machine according to claim 16, characterized in that, ﬁelow the
spout (16), it has a holding gfid (18) inserted in the base (19) and on which
can be placed coffee cups (17, 17') and that the holding grid is so designed
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-‘-14- that it can be turned, so as to permt the set. f two.different

spaci ngs betveen the spout and grid L HllllllHIIIIIIIIHIIIHHIII

that it can be turned, so as to permit the setting of two different
spacings ‘-between the spout and grid.



