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(57) Abstract: The invention relates to a device for preparing hot water provided with a pressure pump with a supply pipe for
& supplying relatively cold water to the pressure pump and an outlet connected to a heating pipe which is in heat-exchanging contact
N with a heating body, with an outlet valve in the heating pipe and a coffee holder, connected to the heating pipe, for accommodating
a bed of coffee, whereby the heating body comprises a reservoir that is openly connected to the environment, with a heating element
and water in the reservoir as a heat-exchange medium. A bypass pipe (54) connects the inlet (57) and outlet (35) of the pressure
pump (34) to each other, with a pressure- operated valve (56) in the by-pass pipe.
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DEVICE FOR PREPARING HOT WATER AND COFFEE MACHINE PROVIDED
WITH SUCH A DEVICE

The invention relates to a device for preparing hot water
provided with a pressure pump with a supply pipe for
supplying relatively cold water to the pressure pump and an
outlet connected to a heating pipe, which is 1n heat-
exchanging contact with a heating body, with an outlet
valve in the heating pipe and a coffee holder, connected to

the heating pipe, for accommodating a bed of coffee,
whereby the heating body comprises a reservoir that 1is
openly connected to the environment, with a heating element
and water in the reservoir as a heat-exchange medium.

Such a device is known, for example, in an espresso machine
""that is described in US-A-5,498,757. In such a unit, coffee
extract is obtained by forcing non-boiling water at a
temperature of approximately 85°C to 105°C through a bed of
ground coffee at a pressure of approximately 10 bars as a
result of which the required flavours and aromatic
substances end up in the water. In this way between 25 ml
and 130 ml of <coffee extract are produced with

approximately 15 g of ground coffee.

When preparing coffee, a specially designed appliance 1s
‘used that more or less carries out the coffee-making
procedure automatically. In most of these appliances cold
water is pressurised with a pump in order to then be passed
through a heating element where it 1is heated to the
required temperature. The required pressure 1is achieved by
pressing the bed of ground coffee into a more or less
compact mass which restricts the water from flowing through
it, thereby achieving a build up of pressure.

In order to reduce the pressure after the coffee-making
process the flow of water is taken to an open outlet after

which the remaining water is generally directed to a drain.
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Draining the water still remaining in the system also
prevents this remaining water boiling as a result of
overheating and producing steam, or the expansion of the
still present cold water, which in both cases could lead to
unacceptable increase in pressure as a result of which
damage to the system could occur. The disadvantage of
draining the hot water is, however, that the known system
is not efficient in terms of hot water use. Furthermore, a
special drain has to be applied which connects either to a
central water drain, or has to collect the water in a

reservoir which must then be regularly emptied.

As the known heating pipe 1is 1in heat-exchanging contact
with the water in the reservoir that 1is open to the
atmosphere, for example by the heating pipe passing through
the reservoir, 'the temperature of the water in the heating
pipe can never be higher than the boiling point of water.
In this way undesirable steam formation and pressure build
up in the heating pipe are prevented.

When making coffee the pressure pump should force
pressurised water through the heating pipeline to the bed
of coffee. By correctly dimensioning the heating pipeline
the correct temperature 1s reached. On c¢losing the
dispensing valve the pressure in the pipe section
downstream of the dispensing wvalve 1is equivalent to the

atmospheric pressure.

A drawback of the known device is that the pump is
connected via an excess pressure valve to the heat
eXchanger. When the pressure in the pipe upstream of the
heat exchanger increases, this excess pressure valve
releases water to the surroundings. Separate devices are
required for collecting this water, which makes the known
device relatively complex. Furthermore, in the event of
excess pressure a loss of water takes place, as a result of

which unnecessary energy losses occur.
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It 1s therefore an objective of the invention to provide a
device for preparing hot water which is of low complexity.
A further objective of the invention is to provide a device
for preparing hot water in which an excess pressure safety
device is incorporated that 1limits energy loss. Another

objective 1is to provide a device that is relatively

compact.

To this end, a device in accordance with the invention is
characterised in that a by-pass line connects the inlet and
outlet of the pressure pump with a pressure-operated valve
in the by-pass line.

By applying a by-pass line parallel to the pressure pump,
- 1in the ‘case of strongly increasing pressure the water can
be supplied to the suction side of the pump, the suction
side of which is connected to the atmosphere wvia the
reservoir. In this way, in the event of excess pressure it
1s not necessary to externally remove water from the
device, so that no additional provisions for water
collection or drainage are necessary. As a result of this
the device can be designed relatively simply. In addition,
in the event of excess pressure the hot water will flow to
the low-pressure side of the pump and in the following
delivery cycle will be returned by the pump to the heat
exchanger, preserving the contained heat. In this way the
device in accordance with the invention can be designed to
be relatively energy-saving. As the heating pipe has no
additional excess pressure valve between the pump and the
heat exchanger this pipe can be designed to be relatively
short and the pump can be placed relatively close to the

heating pipe, so that a compact device is obtained.

In one example of embodiment of a device in accordance with
the invention, the reservoir is connected to a water supply

pipe and to a hot water delivery pipe for supplying hot
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water from the reservoir. The hot water in the reservoir
can 1n addition to heat exchange be used for hot water
preparation with which hot water and drinks other +than

coffee can be prepared, such as tea, chocolate, packet
soups and suchlike.

A second pump can be connected to the water supply pipe,
which 1is designed to supply water to the reservoir, while
the pressure pump does not operate if no coffee is being
made. The second pump can be incorporated in the supply
pipe of the pressure pump, whereby this supply pipe is
connected to the reservoir via a branch pipe. In an
alternative form of embodiment the second pump 1s connected

with a parallel supply pipe that opens directly into the
hot water reservoir.

Preferably the supply pipe of the pressure pump has a flow
meter built into it which is connected to a regulating unit

for controlling the at least one pump on the basis of the
volume flowing through the flow meter per unit of time.
With the flow meter the quantity of water supplied to the
reservolir can be accurately determined, whereby the second
pump 1s controlled by the regulating unit on the basis of
an input signal originating from the flow meter.

Alternatively the second pump is connected via the parallel
supply pipe to the reservoir and the quantity of water

supplied to the reservoir is determined by the operating
time and speed of the second pump.

The regulating unit is preferably connected to a user-—
operated selection unit for selecting the delivery valve or
the valve in the hot water delivery pipe.

One form of embodiment of the invention will be described
1n more detail using the attached drawings. In the drawings
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Fig. 1 schematically shows a device in accordance with the

prior art;

Fig. 2 shows a schematic overview of a first form of
embodiment of a device in accordance with the invention;

and

Fig. 3 shows a schematic overview of a form of embodiment

in which an additional supply pipe is provided between the
cold water reservoir and the warm water reservoilir.

Fig. 1 shows a coffee-making machine in accordance with the
prior art with a cold water reservoir 10 to which cold
water, from a water mains supply for example, is added via
a tap 20. A level sensor 18 in the reservoir 10 1is
‘connected to a regulator 19 that operates the tap 20. Via a
pump 15, water is taken from the reservoir to heating unit
11 which is generally filled with water that is kept, for
example, at a temperature of 100°C by means of heating
element 17. The heating element 1is controlled by a
regulator 21 which also operates the pump 15 on the basis
of measuring values originating from flow meter 22. Via the
heating pipe 14, hot water can flow to the holder 13 in
which a bed of coffee 16 is present in pressed form. In the
event of a build up of pressure of approx. 10 bars the
coffee extract can flow to a cup 18. Such a device 1is
described in NL 1023023 in the name of the applicant.

Via a valve 8, which is operated by the regulator 21, after
making coffee the water is removed from the pipe 14 to an
outlet pipe 9, and from there to a collection reservoir or

to a drain.

Figure 2 shows a device 30 in accordance with the
invention, with a cold water reservoir 31 which wvia a pump

32 is connected to supply pipe 33. The supply pipe 33 opens
into a pressure pump 34 which at its outlet side 35 1is
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connected to a warm water reservoir 36. The heating pipe
extends along a meandering path in the warm water reservoir
36, for example in the form of a coil 37, and is connected
via a pipe 38 to an outlet valve 39. Via the outlet valve
39, pressurised water can be supplied to a coffee holder 42
containing an enclosed and compressed bed 43 of ground

coffee.

Via a branch pipe 45 the pump 32 is connected to the water
supply pipe 46 of +the warm water reservolr 36. The
reservoir 36 comprises a heating element 40 and is openly
connected to the atmosphere. The warm water can, via a hot
water delivery pipe 47, be supplied from the reservoir 36

to a delivery head 48 for delivering hot water to a user.

"The cold water reservoir 31 is connected to a supply pipe
50 which via a valve 51 supplies water to the reservoir 3l.
A flow meter 52, which is connected to a control unit 595,

is placed in the pipe 33.

A pressure-requlated valve 56 connects the outlet side 35

of the pressure pump 34 with the inlet side 57’.

A regulating unit 55 is also provided which with an outlet
59 is connected (in the figure the electrical contacts are
schematically shown by a broken line) with the second pump
32 and with the pressure pump 34 for switching these pumps
on and off. A regulating unit 55 with an output 61 1is
connected to a heating element 40, with an output 64 with
the delivery head 48. At an input 57 the requlating unit 35
also receives a flow measurement originating from the flow
meter 52 and at an input 58 an input value originating from

a selection unit 60.

When making coffee, the user, via the selection unit 60
forwards the selection to the regulating unit 55 so that
this sets the device 30 into the correct operating
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condition. Through the regulating unit 55 (when coffee
making is selected by the user) the pressure pump 34 is
switched on and the delivery valve 39 1is opened. The
heating element 40, which is connected to a temperature
sensor 1in the reservoir 36, is then operated so that the
water 1in the reservoir 36 1s kept at a constant
temperature. Cold water that is pumped by pressure pump 34
though the c¢coil 37 1is heated to a temperature of
approximately 97°C. Via the opened wvalve 39 the hot water
is forced through the bed of coffee at a pressure of
approximately 10 bars.

After delivering a predetermined quantity of water, which
is specified precisely in the regulating unit 55 on the
basis of the values originating from the flow meter, the
delivery valve 39 is closed so that the pressure in the bed
of coffee 43 and in the pipe between the holder 42 and the
delivery valve 39 can return to atmospheric pressure.

In order to restrict the pressure in the pipes 35, 38 and
to prevent an increase in pressure, for example as a result
of expansion of the cold water being heated up in these
pipes, the outlet side 35 of the pressure pump 34 is
connected to the inlet side 57’ of the pressure pump 34 by
way of a short circuit line 54 and a spring-loaded valve
56.

When delivering hot water via the delivery head 48 the
selection of this Dby the user 1is forwarded to the
regulating unit 55 is forwarded via the selection unit 60,
for example by pressing or turning a button. The regulating
unit 55 then, with wvalve 39 closed, switches on the second
pump 32 and cold water 1is pumped from the pipe 46 to the
reservolr 36, and warm water, preferably at a temperature
of between 85°C and 97°C is transported from the reservoir
36 via the pipe 47 to the delivery head 48.
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In the form of embodiment in accordance with figure 3 a
parallel supply pipe 33’ is incorporated between the cold
water reservoir 31 and the warm water reservoir 36. This is
advantageous in those cases when the pump can either supply
insufficient flow to the pressure pump 34 or causes too
much turbulence in the flow meter 52 so that operation of
the latter i1s impaired. By way of the parallel pipe 33’ the
water 1s supplied to the warm water reservoir 36, while
only the quantity of the water supplied to the pressure
pump 34 1s measured by the flow meter. The quantity of
water delivered to the warm water reservoir 36 is
determined by the known pump performance of pump 32,

multiplied by the duration of time that pump 32 is in
operation.



CA 02626210 2013-09-20

CLAIMS

1. A device for preparing hot water, comprising:

a pressure pump;

a pressure pump water supply pipe for supplying relatively
cold water to the pressure pump;

an outlet connected to a heating pipe which 1s in heat-
exchanging contact with a heating body;

an outlet valve 1n the heating pipe; and

a coffee holder, connected to the heating pipe, for

accommodating a bed of coffee, wherein

the heating body comprises a heating reservoir that 1s 1in
open communication with the surroundings, with a heating element
and water in the heating reservoir as a heat-exchange medium,

a cold water reservoir which is in open communication with

the surroundings being connected to the inlet of the pressure
pump, a by-pass pipe connects the inlet and outlet of the

pressure pump to each other, with a pressure-operated valve 1n

the by-pass pipe,

a flow meter being incorporated in a duct between the cold

g

water reservoir and the pressure pump, a signal output of the

flow meter being connected to a regulating device for operation
of the pressure pump, wherein the inlet of the pressure pump 1s
in open fluid communication with the cold water reservolr via

the flow meter, and

wherein the heating reservoilir 1s at an 1nlet side

connected with a water supply pipe that i1s connected with a

second pump and is at an outside side connected with a hot water
delivery pipe for delivering hot water from the reservoir, the
outlet comprising an electrically-operated outlet wvalve, an
electrically operated delivery device being incorporated 1nto
the hot water delivery pipe,

the regulating device being connected with the
electrically-operated outlet valve, with the delivery device and
with the second pump for operation thereof, and whereby the

regulating device 1s connected with a user-operated selection
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unit for selecting the operation of the outlet valve or the
delivery device 1in the hot water delivery pipe, and the
regulating device is adapted to, when operation of the delivery
device is selected by a user, close the valve and operate the
second pump so that cold water is pumped t& the heating
reservoir via the water supply pipe and warm water 1S
transported from the heating reservolr via the hot water

delivery pilpe.

2 . The device in accordance with claim 1, whereln a second

pump 1s connected with the heating reservoir water supply pilpe.

3. The device in accordance with claim 2, wherein the second
pump is incorporated 1in the pressure pump water supply pipe of
the pressure pump, and the heating reservoir water supply plipe

is connected to the reservoir via a branch pipe.

4 . The device in accordance with claim 2, wherein a parallel
supply pipe is connected on one hand with the second pump and on

the other hand with the heating reservoir.

5. The device in accordance with claim 2, whereiln
incorporated in the pressure pump water supply pipe 1s the flow
meter which is connected with the regulating device, the second

pump is connected with the heating reservoir water supply pilpe,

and the regulating device operates on a basis of flow measured

by the flow meter.

o . The device in accordance with claim 1, whereiln
incorporated in the pressure pump water supply pipe 1s the flow
meter which is connected with the regulating device, the second
pump 1s connected with the heating reservoir water supply pipe,
and the regulating device operates on a basis of flow measured

by the flow meter.

7. A coffee-making machine, comprising:
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a pressure pump;

a pressure pump water supply pipe for supplying relatively
cold water to the pressure pump;

an outlet connected to a heating pipe which 1s in heat-
exchanging contact with a heating body;

an outlet valve 1n the heating pipe; and

a coffee holder, connected to the heating pipe, for

accommodating a bed of coffee, wherein

the heating body comprises a heating reservolir that 1s 1n
open communication with the surroundings, with a heating element
and water 1n the heatling reservolr as a heat-exchange medium,

a cold water reservolr which i1s 1n open communication with
the surroundings being connected to the inlet of the pressure
pump, a by-pass pipe connects the inlet and outlet of the
pressure pump to each other, with a pressure-operated valve 1n
the by-pass pipe,

a flow meter beiling 1ncorporated 1n a duct between the cold
water reservolr and the pressure pump, a signal output of the

"low meter beiling connected to a regulating device for operation

il

of the pressure pump, wherein the inlet of the pressure pump 1is

in open fluid communication with the cold water reservoir via

the flow meter, and

whereiln the heating reservolir 1s at an inlet side
connected with a water supply pipe that 1s connected with a
second pump and 1s at an outside side connected with a hot water
delivery plpe for delivering hot water from the reservoir, the
outlet comprising an electrically-operated outlet valve, an

electrically operated delivery device being incorporated 1into

the hot water delivery pipe,

the regulating device being connected with the
electrically-operated outlet valve, with the delivery device and
with the second pump for operation thereof, and whereby the

regulating device 1s connected with a user-operated selection

unit for selecting the operation of the outlet valve or the

delivery device 1n the hot water delivery pipe, and the

regulating device 1s adapted to, when operation of the delivery
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device 1s selected by a user, close the valve and operate the
second pump soO that cold water 1s pumped to the heating
reservolr via the water supply pipe and warm water is
transported from the heating reservoilr via the hot water

delivery pipe.

8 . A coffee-making machine that can either make coffee or
dispense hot water, comprising:

a pressure pump;

a pressure pump water supply pipe for supplying relatively
cold water to the pressure pump;

an outlet connected to a heating pipe which 1is in heat-
exchanging contact with a heating body;

an outlet valve 1in the heating pipe; and

a coffee holder, connected to the heating pipe for

accommodating a bed of coffee, wherein

the heating body comprises a heating reservoir that 1is in
open communication with the surroundings, with a heating element
and water 1n the heating reservolr as a heat-exchange medium,

a cold water reservolr which 1s in open communication with
the surroundings being connected to the inlet of the pressure
pump, a by-pass plpe connects the inlet and outlet of the

pressure pump to each other, with a pressure-operated valve in

the by-pass pipe,

a flow meter being 1incorporated in a duct between the cold
water reservoir and the pressure pump, a signal output of the

flow meter beling connected to a regulating device for operation

of the pressure pump, whereln the inlet of the pressure pump is
1n open fluid communication with the cold water reservoir via
the flow meter, and

wherein the heating reservolr 1s at an inlet side
connected with a water supply pipe that is connected with a
second pump and 1s at an outside side connected with a hot water
delivery pipe for delivering hot water from the reservoir, the

outlet comprilising an electrically-operated outlet valve, an
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electrically operated delivery device beling incorporated into
the hot water delivery pilpe,

the regulating device being connected with the
electrically-operated outlet valve, with the delivery device and
with the second pump for operation thereof, and whereby the
regulating device 1s connected with a user-operated selection
unit for selecting the operation of the outlet valve or the
delivery device 1n the hot water delivery pipe, and the
regulating device 1s adapted to, when operation of the delivery
device 1s selected by a user, close the valve and operate the
second pump so that cold water 1s pumped to the heating
reservolr via the water supply pipe and warm water 1s

transported from the heating reservoir via the hot water

delivery pipe.

9. The coffee-making machine in accordance with claim 8,

wherein a second pump 1s connected with the heating reservoir

water supply pilpe.

10. The coffee-making machine in accordance with claim 9,
wherein the second pump 1s incorporated 1in the pressure pump
water supply pipe of the pressure pump, and the heating

reservolr water supply pipe 1s connected to the reservoir via a

branch pipe.

11. The coffee-making machine i1n accordance with claim 9,
wherein a parallel supply pipe 1s connected on one hand with the

second pump and on the other hand with the heating reservoir.

12. The coffee-making machline 1in accordance with c¢laim 8,
wherein 1ncorporated in the pressure pump water supply pipe 1is
the flow meter which 1s connected with the regulating device,
the second pump 1s connected with the heating reservoir water

supply plpe, and the regulating device operates on a basis of

flow measured by the flow meter.
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