
WO 2007/134476 Al HEATING DEVICE FOR A BEVERAGE-MAKING
MACHINE The invention relates to a heating device for a
beverage-making machine according to patent claim 1.  The invention
relates to a heating device for a  beverage-making machine having a
water tank, at least  one water pump for supplying water to a first
continuous-flow heater for generating hot water and to  a second
continuous-flow heater for generating steam.  The use of independent
continuous-flow heaters for  providing hot-water and steam is very
common to many of  today's beverage-making machines because it
enables the  efficient preparation of beverages of consistent  quality. For
due to the thermal inertia of individual  hot-water and steam generating
components in  particular, it has proved to be difficult, as a rule,  to
provide both hot-water and steam using only one  continuous-flow heater
or heating element. At the same  time it is necessary to be able to offer
structurally  simple and reliably functioning beverage-making devices  for
non-industrial purposes with which, if required,  also larger amounts of
hot-water or steam may be  generated within a relatively short period of
time. An example of a beverage-making machine having two  heating
elements is the DE-42 04 746-C2. It discloses a  coffee machine having a
heating block with two  continuous-flow heaters and a pump. A first
continuous- flow heater is connected to a brewing head for  producing a
coffee infusion, whilst a second  continuous-flow heater is connected to a
steam nozzle  



for heating or foaming milk. With this device only the  continuous-flow
heater being filled with water is the  one active at any one time. The other
continuous-flow  heater, although becoming hot, remains inactive. A -2-
fixed association therefore (typically) exists between  the continuous-flow
heater and its respective function  (generation of hot-water or steam). The
DE-39 12 788-Al also discloses a coffee machine, in  this case comprising
three continuous-flow heaters and  a pump, which again have clearly
defined functions  allocated to them, i.e. functions for the generation of
coffee, hot-water or steam. The DE-35 21 989-Al finally discloses a device
for  generating steam in conjunction with a coffee or  espresso machine
for heating liquids. This device has a  pump, a first heater and a coffee
brewing head, whereby  a two-way valve is inserted in front of the brewing
head which allows the water heated by the first heater  to be directed
selectively to the brewing head or to a  second heater. The second heater
is provided for  supplying the necessary vaporising heat to the already
heated water in order to convert it into steam. Here  again, the two heaters
have clearly defined functions  allocated to them (for the generation of
hot-water or  steam), but the generation of steam is dependent upon  the
first heater also playing a part. Embodiments of the present invention
provide a  beverage-making device, in which the existing heating  devices
(continuous-flow heaters for example) may be  



utilised in an efficient and versatile manner. Two in principle autonomously
functioning continuous- flow heaters may operate in conjunction with both
a  correspondingly configured control means and the  specific
arrangement -3- of components, both heaters operating both
autonomously  on their own and in cooperation with each other for the
same product (hot-water or steam). In particular this is based on the fact
that two  continuous-flow heaters are provided in embodiments of  the
present invention - a first one for generating hot- water and a second one
for generating steam. With this  arrangement the first continuous-flow
heater may be  switched-over to steam generation and connected up to
the second continuous-flow heater, and/or a second  continuous-flow
heater may be switched-over to hot- water generation and connected up
to the first  continuous-flow heater. Thus due to the heating elements
being switched in  parallel, either the hot-water generating capacity or  the
steam generating capacity may be increased.  Therefore the solution
according to embodiments of the  invention make it possible also for
beverage-making  devices of similar construction (i.e. with two
continuous-flow heaters) to be equipped with this  extended functionality.
Since, as already mentioned, the thermal inertia of the  individual
hot-water or steam making components plays a  role, it is important that
the first and/or the second  



continuous-flow heater may be capable of being  connected up to the
respectively other continuous-flow  heater simultaneously or with a time
delay. Time- delayed connecting-up may be required, for instance, if  after
preparing a beverage portion using hot-water, a  large beverage portion is
required to be prepared using  steam, or if after preparing a large
beverage portion  using steam a large beverage portion using hot-water is
required to be prepared. In the first case the heating  element used for
support needs a certain warming-up  period, in the latter case the heating
element used for  support needs a certain cooling-down period. It is -4-
understood that a suitable control means is preferably  present for
technically mastering these conditions. The  control means may be used
to control the switch-over of  the continuous-flow heaters for generating
hot-water or  steam as well as for controlling the connecting-up of  the
continuous-flow heaters. Controlling the  connecting-up operation is a
matter of connecting the  first continuous-flow heater to the second
continuous- flow heater or the second continuous-flow heater to the  first
continuous-flow heater depending, in both cases,  on inputs at an
operating unit and the previous  operating state of the beverage-making
machine or  beverage-making device. In addition technical mastering  may
be improved by arranging the components of the  beverage-making
device in an inventive way. Thus, provided both heating elements are
equipped with  the specified switch-over capabilities, it is possible,  



in principle, to select the operations "normal steam  supply", "increased
steam supply (power steam)",  "normal hot-water supply" and "increased
hot-water  supply (power hot water)" via inputs at the operating  unit. The
"increased" supply capabilities indicate that  the beverage-making device
according to embodiments of  the invention can achieve either increased
hot-water  capacity or increased steam capacity. But it is also  feasible to
envisage simplified variants of beverage- making machines, on which
apart from the normal supply  capabilities only "increased hot-water
supply" or only  "increased steam supply" may be selected. With regard to
arranging the component parts of the  heating device in a specific way, the
following may be  provided: It is advantageous to provide a second steam
outlet  pipe. Normally steam outlet pipes have a defined pipe -5- diameter
which should be selected to be neither too  small nor too large. If the
diameter is too small,  steam exhaust pressure becomes too 'Large. If,
however,  it is too large, steam quality is impaired. Therefore  it is more
advantageous to provide a further steam  outlet pipe for increased steam
generation capacity.  Preferably the basic arrangement of the components
in  the heating device is such that a first steam outlet  pipe is connected
with the second continuous-flow  heater (normally provided for the
generation of steam)  via a first solenoid valve, and a second steam outlet
pipe is connected with the first continuous-flow heater  



(normally provided for the generation of hot-water) via  a second solenoid
valve. Furthermore it is advantageous to connect a hot-water  outlet pipe
with the second continuous-flow heater via  a third solenoid valve and a
throttle valve, and to  connect it with the first continuous-flow heater via a
switch-over valve and a return valve. The throttle  valve may ensure that
pressure in the second  continuous-flow heater (normally used for
generating  steam), in the case of increased hot-water demand, does  not
become the cause of hot water splashing into the  cup in a dangerous
manner. The return valve may ensure  that during heating-up of the first
continuous-flow  heater water does not suddenly drop from the hot-water
outlet pipe as long as the switch-over valve (which is  provided for the
purpose of switching from dispensing  coffee to dispensing hot-water) is
open. The switch-over valve (for switching over from  dispensing coffee to
dispensing hot-water) can  preferably be manually or electrically controlled
because on common coffee-making machines corresponding -6- selection
may usually be effected manually or via the  operating unit. According to
an aspect of the invention, there is  provided a heating device for a
beverage-making machine  having at least one water pump for supplying
water to a  first continuous-flow heater for generating hot water  and to a
second continuous-flow heater for generating  steam, characterized in
that, on demand, the first  



continuous-flow heater may be switched over to steam  generation and be
connected up to the second  continuous-flow heater and/or, on demand,
the second  continuous-flow heater may be switched over to hot- water
generation and be connected up to the first  continuous-flow heater. An
example of a heating device according to the  invention will now be
explained in detail with  reference to the drawings. In the drawings Fig. 1
shows a principal arrangement of the component  parts of a heating
device. Fig. 2 shows a schematic illustration of the operating  mode
"normal steam supply", Fig. 3 shows a schematic illustration of the
operating  mode "increased steam supply (power steam)" Fig. 4 shows a
schematic illustration of the operating  mode "normal hot-water supply",
and Fig. 5 shows a schematic illustration of the operating  mode
"increased hot-water supply (power hot water)" - 6a Fig. 6 shows the
principal arrangement of the component  parts of a heating device having
two water pumps. Fig. 1 illustrates the principal arrangement of
component parts of a heating device according to the  invention for a
beverage-making machine. From a water  tank 1 water flows to a water
pump 3 with a diaphragm  flow controller via a flow meter 2. Water pump 3
supplies a first continuous-flow heater and a second  continuous-flow
heater 5. Normally the first  



continuous-flow heater 4 is used for generating hot  water, either for
supplying hot-water or for supplying  coffee. The second continuous-flow
heater 5 is normally - 7  used for supplying steam. However, the
continuous-flow  heaters 4, 5 (also called thermal blocks, heating  blocks,
heating elements etc.) are both used for  producing hot water or steam
and are configured  accordingly. The output of the first continuous-flow
heater 4 is  connected to a switch-over valve 7 via a return valve  6. The
switch-over valve 7 is used for switching the  operating mode from
hot-water supply to coffee supply  (and vice versa). The switch-over valve
7 may be  actuated manually or electrically. The output of the  switch-over
valve 7 is connected on the one hand to a  coffee-making device 8 and,
on the other, to a hot- water delivery pipe 9. If hot water is being drawn
this  is always effected via the hot-water delivery pipe 9.  However, since
coffee-making is not the main subject of  the present invention, it is
assumed that, in  principle, the functionality of this is known to the  expert,
and therefore no further explanation is given.  The output of the second
continuous-flow heater 5 is  connected to a first steam outlet pipe 11 via a
first  solenoid valve 10. If steam is being drawn in the  normal way this is
always effected via the steam outlet  pipe 11. In order to extend the
functionality in terms of the  present invention the output of the first
continuous- 



flow heater 4 is connected to a second steam outlet  pipe 13 via a second
solenoid valve 12. In addition the  output of the second continuous-flow
heater 5 is also  connected to the hot-water delivery pipe 9 via a  throttle
valve 14 and a third solenoid valve 15. If  increased steam capacity or
increased hot-water  capacity is required, the desired product may be
made  available at the corresponding outlets via the second - 8  and third
solenoid valves 12, 15. As can be seen, a  second steam outlet pipe 13 is
provided in the case of  increased steam capacity, so that steam quality
and  safety continue to be guaranteed. In the case of  increased hot-water
capacity, on the other hand, the  already existing hot-water delivery pipe 9
may be  readily utilised because this does not give rise to any  additional
problems. Control of all operations of the heating device or
beverage-making machine including the heating device  according to the
invention is effected via a control  means 16 and an operating unit 17. The
control means 16  may be realised using a microprocessor in a manner
known to the expert. The operating unit contains  operating, triggering and
indicating elements in a  manner also known to the expert, which
elements enable  the user of the beverage-making machine to operate it
in an easy and simple manner. Furthermore the control  means, of course,
also influences connections to the  components to be controlled, such as
flow meter 2,  water pump 3, first continuous-flow heater 4, second  



continuous-flow heater 5, switch-over valve 7 and  solenoid valves 10, 12,
15. These connections may  include control and monitoring connections,
in the  latter case for monitoring temperatures, for example.  As already
mentioned, the heating device according to  the invention makes it
possible, in principle, to use  the following four operating capabilities or
modes: 1. "normal steam supply" 2. "increased steam supply (power
steam)"  3. "normal hot-water supply" - 9  4. "increased hot-water supply
(power hot water)" In figures 2 to 5 these four operating modes are
schematically illustrated with the main flow paths  highlighted and will,
hereunder, be explained in  detail: 1. "Normal steam supply" (see fig. 2) -
Initially steam supply is triggered by operating unit  17. - The electronics of
control means 16 keeps the  solenoid valves 12, 15 closed, opens the first
solenoid  valve 10 and activates water pump 3 including the  diaphragm
controller. Water flows from water tank 1 through flow meter 2  and further
through water pump 3 with diaphragm  controller. In the second
continuous-flow heater 5 the  water is heated to become steam, and
steam reaches the  first steam outlet pipe 11 via the first solenoid valve
10. - When a certain time is reached water pump 3 is turned  



off by the electronics of control means 16, and the  electronics of control
means 16 closes the first  solenoid valve 10 again. 2. "Increased steam
supply (power steam)" (see fig. 3)  - Initially steam supply (power steam)
is triggered by  operating unit 17. - The electronics of control means 16
keeps the  solenoid valves 12, 15 closed, opens the first solenoid - 10
valve 10 and activates water pump 3 with diaphragm  controller. - Water
flows from water tank 1 through flow meter 2  and further through water
pump 3 with diaphragm  controller. In the second continuous-flow heater 5
the  water is heated to become steam, and steam reaches the  first steam
outlet pipe 11 via the first solenoid valve  10. - Simultaneously the first
continuous-flow heater 4 is  heated to steam temperature. When this
temperature is  reached, the electronics of control means 16 opens the
second solenoid valve 12. This enables the additionally  generated steam
to reach the liquid to be heated via  the second steam outlet pipe 13. -
When a certain time is reached water pump 3 is turned  off by the
electronics of control means 16, and the  electronics of control means 16
closes the solenoid  valves 10, 12 again. - If no more steam is required for
a certain amount of  time, the first continuous-flow heater 4 returns to the
standby temperature for hot-water generation. 



Note:  In order to ensure optimum steam quality and water  quality it is
necessary for the cross-sections of the  outlet pipes to be correct. This
means that for steam  generation (power steam) it is necessary to have
two  delivery pipes. Therefore in this case steam is  dispensed via the two
steam outlet pipes 11 and 13. 3. "Normal hot-water supply" (see fig. 4) -
11  Initially hot-water supply is triggered either by  operating unit 17
directly (manually) by switch-over  valve 7. - The electronics of control
means 16 keeps the  solenoid valves 10, 12, 15 closed, opens switch-over
valve 7 (unless it was opened manually) and activates  water pump 3 with
diaphragm controller. - Water flows from water tank 1 through the flow
meter  2 and further through water pump 3 with diaphragm  controller. In
the first continuous-flow heater 4 water  is heated up and reaches the
switch-over valve 7 via  the return valve 6. Thereafter the hot water
reaches a  cup or the like via the hot-water delivery pipe 9. - The flow
meter 2 signals to the electronics of  control means 16 the amount of
water flowing through.  When the correct amount of water is reached the
water  pump 3 is turned off by the control means 16. - The electronics of
control means 16 closes the  switch-over valve 7 or indicates to the user
that this  must now be closed manually. Note:  



The diaphragm controller on water pump 3 is provided  for calming the
system and absorbing the knocks of the  water pump. The return valve 6
is required in order to  prevent water from suddenly dropping from the
hot-water  delivery pipe 9 while switch-over valve 7 is still  open. 4.
"Increased hot-water supply (power hot-water)" (see  fig. 5) - 12  - Initially
hot-water supply is triggered by operating  unit 17. - The electronics of
control means 16 keeps the  solenoid valves 10, 12 closed, opens
switch-over valve  7 and the third solenoid valve 15 and activates water
pump 3 with diaphragm controller. - Water now flows from water tank 1
through flow meter  2 and further through water pump 3 with diaphragm
controller. In the first continuous-flow heater 4,  water is heated up and
reaches switch-over valve 7 via  return valve 6. Thereafter the hot water
reaches a cup  or the like via the hot-water delivery pipe 9. -
Simultaneously water also flows through the second  continuous-flow
heater 5, through throttle valve 14 and  the third solenoid valve 15 and
also through the hot- water delivery pipe 9. - The flow meter 2 signals to
the electronics of  control means 16 the amount of water flowing through.
When the correct amount of water is reached water pump  3 is turned off
by the electronics of control means 16.  - The electronics of control means
16 closes the third  



solenoid valve 15 and the switch-over valve 7, or  indicates to the user
that this must be closed  manually. Notes:  Throttle valve 14 reduces
pressure thereby preventing  the second continuous-flow heater 5,
provided it has  previously been up to steam temperature, from allowing
hot-water to splash into the cup. - 13  In addition it is possible to generate
hot-water mixed  with steam provided this is desired or meaningful for
certain applications. To this end all that is necessary  is to operate the
second continuous-flow heater 5 at  increased capacity compared to the
first continuous- flow heater 4. Now as before fluid is supplied at
increased output capacity by connecting-up to a further  continuous-flow
heater. Figure 6 finally illustrates the principal arrangement  of the
component parts of a heating device with two  water pumps. In order to
improve product quality it may  be necessary or desirable to supply the
respectively  required amount of water to each continuous-flow heater  in
a controlled manner, this being water pump 18 in the  case of the first
continuous-flow heater 4, and water  pump 3 in the case of the second
continuous-flow heater  5. In this case also, the amount of water is
controlled  via control means 16. The method of functioning in the  four
operating modes "normal steam supply", "increased  steam supply",
"normal hot-water supply" and "increased  



hot-water supply" is the same in principle as  illustrated in the
corresponding figures 2-5 and  associated explanations. Furthermore it is
likely to be known to the expert that  the illustrated schematic function
drawings only serve  the purpose of explaining the functional principle,
and  that in general, known technical details are therefore  not shown or
described in detail. Thus figure 6  additionally shows an overpressure
valve 19 commonly  arranged in the area of the continuous-flow heater 5
for safety reasons. - 14 - DRAWING LEGENDS  1 Water tank 2 Flow
meter  3 Water pump 4 First continuous-flow heater  5 Second
continuous-flow heater  6 Return valve 7 Switch-over valve 8
Coffee-making device 9 Hot-water delivery pipe  10 First solenoid valve 11
First steam outlet pipe  12 Second solenoid valve 13 Second steam outlet
pipe  14 Throttle valve 15 Third solenoid valve  16 Control means 17
Operating unit  



18 Second water pump  19 Overpressure valve - 15 - PATENT CLAIMS 1.
A heating device for a beverage-making machine  having at least one
water pump for supplying water  to a first continuous-flow heater for
generating  hot water and to a second continuous-flow heater  for
generating steam, characterized in that, on  demand, the first
continuous-flow heater may be  switched over to steam generation and be
connected  up to the second continuous-flow heater and/or, on  demand,
the second continuous-flow heater may be  switched over to hot-water
generation and be  connected up to the first continuous-flow heater. 2.
Heating device according to patent claim 1,  characterized in that the first
and/or the second  continuous-flow heater may be connected up to the
respectively other continuous-flow heater  simultaneously or with a
time-delay. 3. Heating device according to patent claim 1 or 2,
characterized in that a control means is provided,  which is configured for
controlling the switch- over of the continuous-flow heaters for generating
hot-water or steam as well as for controlling the  connecting-up of the first
continuous-flow heater  to the second continuous-flow heater or the
second  continuous-flow heater to the first continuous- flow heater
depending on inputs at an operating  unit and the previous operating state
of the  



heating device. 4. Heating device according to patent claim 3,
characterized in that the inputs at the operating  unit may be used to
select the operations - 16 "normal steam supply", "increased steam
supply",  "normal water supply" and "increased water  supply". 5. Heating
device according to any of. patent claims 1  to 3, characterized in that two
steam outlet pipes  are provided. 6. Heating device according to patent
claim 5,  characterized in that the first steam outlet pipe  is connected with
the second continuous-flow  heater via a first solenoid valve. 7. Heating
device according to patent claim 5,  characterized in that a second steam
outlet pipe  is connected with the first continuous-flow heater  via a second
solenoid valve. 8. Heating device according to any of patent claims 1  to 7,
characterized in that a hot-water delivery  pipe is connected with the
second continuous-flow  heater via a third solenoid valve and a throttle
valve and with the first continuous-flow heater  via a switch-over valve and
a return valve. 9. Heating device according to patent claim 8,
characterized in that the switch-over valve may be  controlled manually or
electrically. 10. Heating device according to any of patent claims 1  to 9,
characterized in that the at least one water  



pump delivers water from a water tank in all  operating modes of the
heating device. 11. Heating device according to any of patent claims 1  to
10, characterized in that each continuous-flow -17- heater has a water
pump each associated with it. 12. Heating device according to any of
patent claims 1  to 3, characterized in that the first continuous- flow heater
may be connected up to the second  continuous-flow heater or the second
continuous- flow heater may be connected up to the first  continuous-flow
heater in such a way that compared  to only one continuous-flow heater a
larger amount  of hot-water or a larger amount of steam or an  amount of
hot-water mixed with steam may be  output. 


