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The heating path comprises an Inlet for recelving water from the outlet (12) of the accumulation chamber (14) and an outlet (15) for
dispensing heated water into a brewing chamber (16) for preparing a beverage. The heating path comprises a path bounded by a
heatable outer surface (13) and an inner core (9). The inner core (9) comprises a temperature probe (8) located In proximity of the
outlet (15) for dispensing heated water.
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(57) Abstract: A group (6) for supplying hot wa-
ter in a machine for preparing and dispensing a
beverage, for example espresso coffee, compris-
ing: a water accumulation chamber (14) with an
mmlet (11) for receiving water and an outlet (12);
and a heating path (9, 13). The heating path com-
prises an inlet for receiving water from the outlet
(12) of the accumulation chamber (14) and an out-
let (15) for dispensing heated water into a brewing
chamber (16) for preparing a beverage. The heat-
ing path comprises a path bounded by a heatable
outer surface (13) and an inner core (9). The inner
core (9) comprises a temperature probe (8) located
in proximity of the outlet (15) for dispensing
heated water.
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"Group for supplying hot water for a machine for making espresso
coffee or the like and associated machine”
DESCRIPTION
< The present invention relates in general to the sector of machines for
preparing beverages. More particularly, it relates to a group for
supplying hot water for a machine for making espresso (or other
beverage). The present invention also relates to a machine for making
espresso (or other beverage) comprising such a hot water supplying
10 group.

EP 2 070 457 relates to a machine for preparing coffee or the like,
comprising hydraulic pumping means for the controlied supplying of a
flow of water, at least one group for preparing and dispensing the coffee
or the like, with at least one dispensing seat, said group comprising an

15 electric heater located upstream of said seat and designed to heat up to
a predetermined temperature a flow of water passing through it; a
hydraulic circuit which connects the pumping means to the inlet of said
heater and which comprises solenoid valve means able to assume a
rest configuration where said heater is essentially emptied of water and

20 a working configuration where the heater is enabled to receive and be
passed through by a flow of water conveyed by the pumping means for
preparation of the coffee or the like; and control means designed 1o
activate the heater and cause switching of said solenoid valve means

into the working configuration only when a command for preparation
25 and dispensing of coffee or the like is imparted, wherein said group,
situated hydraulically upstream of the heater, contains a chamber which
is in a heat-exchanging relationship with the heater and is designed {0
preheat a flow of water directed towards said heater. The machine also
comprises a hot steam generating group. The solenoid valve means are
30 designed to assume a further working configuration where said heater
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is disabled from receiving the flow of water conveyed by the pumping

means and where said chamber is connected to the inlet of the steam

generating group so that the latter is enabled to receive the flow of

water supplied by the pumping means and passing through said
5 chamber.

The proposed aim of the Applicant is that of providing a group for
supplying hot water in a machine for making espresso coffee (or other
beverage), which is able to supply rapidly, and In a stable and
predictable manner, water heated to a desired temperature.

10 According to the present invention, a group for supplying hot water N
a machine for making espresso coffee (or other beverage) is provided,
wherein the water is forced to flow along a winding path which can be
heated, as far as a temperature probe situated in proximity of a
dispensing point.

15 According to a first aspect, the present invention relates 10 a group
for supplying hot water in a machine for preparing and dispensing a
beverage, for example espresso coffee, comprising:

a water accumulation chamber, wherein said accumulation
chamber comprises an inlet for receiving water and an outlet and

20 a heating path,

wherein said heating path comprises an inlet for receiving water
from the outlet of said accumulation chamber and an outlet for
dispensing heated water into a brewing chamber for preparing a
beverage,

25 wherein said heating path comprises a path bounded by a heatabie
outer surface and an inner core,

wherein said inner core comprises a temperature probe for
detecting a temperature of the heated water, and

wherein the inner core comprises a longitudinal axis, a first end at

30 the inlet of the heating path and a second opposite end; the
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temperature probe is housed in a seat which extends longitudinally
inside the core from the second end towards the first end so that the
temperature probe detects the temperature of the water in proximity of
the outlet.

5 The position and the manner in which the probe is inserted in the
core offers numerous advantages.

Firstly, the temperature probe, owing to the fact that it is inserted
inside the core, does not modify or influence the flow of water along the
winding path.

10 Secondly, the temperature probe is not in direct contact with the
water and therefore is not affected by the presence of any limescale
encrustations or the like. Therefore, its efficiency and duration over time
are greatly increased. Basically, the water heated in turn heats the wall
(which is relatively thin) between the outer surface of the core and the

15 seat where the temperature sensor is housed. In this way, the heat of
this wall is transferred to the temperature sensor in its seat.

Thirdly, the temperature probe is able to detect the temperature of
the water in proximity of the outlet of the winding path. Therefore, owing
to the present invention, the temperature of the water is sensed and

20 checked immediately before it reaches the brewing chamber.

The heating path is preferably a winding path which may be formed
at least partially by a helical surface.

In one embodiment, the helical surface is at least partly formed on an
outer surface of the inner core.

25 Preferably, the heating path extends completely outside of the core
without ever passing through it. On the other hand, in known solutions,
entry of the water before starting to flow along a heating path was
through a transverse hole in the core. This, along with other negative
aspect, prevents complete emptying of the supply path when the

30 machine is not being used.
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Preferably, the heating path comprises a substantially cylindrical
surface around said helical surface, wherein said substantially
cylindrical surface is the surface of a hole in a solid body.

In one embodiment, the group also comprises a solenoid valve

5 between the outlet of the accumulation chamber and the inlet of the
winding path.

The inlet of the accumulation chamber is preferably at a different
height than the outlet, and/or the axis of the inlet of said accumulation
chamber is substantially perpendicular to the axis of the outlet of the

10 accumulation chamber.

The group may also comprise a diffuser which is removable and can
be interchanged with other diffusers having different forms such as to
render the group modular and capable of extracting different types of
beverages from powder, pods, capsules or the like.

15 The group may also comprise a lever rotatable in a first direction so
as to start a beverage extraction cycle and in a second direction so as
to stop the beverage extraction cycle.

According to a second aspect, the present invention relates 1o a
machine for preparing and dispensing a beverage, for example

20 espresso coffee, comprising: a group supplying hot water of the
aforementioned type and a pump for feeding water to said group.

In one embodiment, the machine further comprises a steam boiler
and a preheater for preheating water supplied by said pump, by means
of heat generated by said steam boiler, and for feeding preheated water

25 to said group.

The machine may also comprise means for discharging the water
from the winding path.

In one embodiment, the machine may further comprise a processing
group, CPU, which receives temperature information from the probe

30 and controls, in a corresponding manner, heating elements of the
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group.

The CPU, by means of control systems, for example of the PID
(Proportional, Integral, Derivative) type, manages and controls
electronically the activation of the heating elements 7 present inside the

5 group 6 in order to obtain the temperature of the water at the desired
temperature value.

The processing group may also be programmed so that, when a user
activates the dispensing of hot water for brewing, switching-on of the
oump is delayed for a certain time period; during this time period only

10 the load passage of the solenoid valve is opened.

The present invention will become clearer from the foliowing
description, provided by way of a non-limiting example, to be read with
reference to the accompanying drawings, in which:

- Figure 1 shows, in schematic form, the hydraulic circuit of a machine
15 for preparing and dispensing a beverage according to an
embodiment of the present invention; |
- Figures 2 and 3 show two different schematic views of the group for
supplying hot water according to an embodiment of the invention;
- Figure 4 shows a cross-section through the group according to
20 Figures 2 and 3;
- Figure 5 is a schematic view of a part of the machine for preparing
and dispensing a beverage;
- Figure 6 shows a portion, on a larger scale, of Figure 5; and
- Figure 7 shows the CPU and the connections to certain components.
25 Figure 1 shows, in schematic form, a hydraulic circuit of a machine
for preparing and dispensing a beverage according to an embodiment
of the present invention. The symbols used consist of dash-dot lines for
indicating the cold water, solid lines for indicating the heated water,
dash-dot-dot lines for indicating the mixed water, dashed lines for
30 indicating the water at the dispensing temperature and dotted lines for
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indicating the discharge water.

The description below, for the sake of convenience, refers In
particular to an espresso coffee machine, but the present invention is
not limited to such machines and is applicable to machines for

5 dispensing other beverages.

With reference to the diagram shown in Figure 1, the machine
comprises a pump 1 which receives water. Typically, the pump 1
receives water which is not heated. Typically the pump 1 receives cold
water from a pipe and conveys said cold water under pressure to the

10 components downstream.

A preheater 2 is preferably provided downstream of the pump 1. The
preheater 2 receives the cold water and heats it to a first temperature.
According to one embodiment, the preheater 2 is inserted In a steam
boiler 3 configured to create steam and/or hot water (for example for

15 preparing a cappuccino or the like, tea and infusions). This arrangement
is particularly advantageous for making use of the energy since the
preheater uses (at least partly) the heat of the steam boiler 3.
A mixer device 4 is preferably provided downstream bf the preheater
2. In the mixer device 4, the hot water output from the preheater 2 Is
20 mixed with the cold water supplied from a branch-off point 10 located
downstream of the pump 1. In this way the temperature at the inlet of
the coffee group 6 is stabilized, preventing the water from entering at a
temperature which is to high or too low. Therefore, according to an
advantageous aspect of the present invention, the preheater 2 makes
25 passive use of the heat of the steam boiler 3 to preheat the water
entering the coffee group 6, suitably mixed in the mixer device 4.

At the outlet from the preheater 2, the water exits at a first
temperature which is higher than 100°C and variable, while at the outlet
of the pump 1 the water exits at a temperature of about 20°C or in any

30 case at room temperature. The temperature of the water which passes
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through the pump 1 is typically influenced by the ambient temperature
and in any case by the external environment.

Figures 2, 3 and 4 show the coffee group 6. The group 6 comprises

a block 19 made of metal, for example stainless steel. The metal block

5 19 has, formed inside it, a accumulation chamber 14 closed at the top

by a cover 20 via screws 20' (preferably with a hexagonal socket head)

or other known means. The accumulation chamber 14 creates a

reserve of hot water for dispensing at a temperature set by the user.

The metal block 19 is provided, preferably close to the bottom of the

10  accumulation chamber 14, with heating elements 7 housed inside
seats. For example, the heating elements 7 may be in the form of
electrical resistors.

The group 6 comprises one or more inlet holes 11 for supplying
water to the accumulation chamber 14. Typically the water which feeds

15 the accumulation chamber is supplied from the mixer 4, the preheater 2
or, where present, the branch-off point 10.

The group 6 comprises one or more outlet holes 12 for discharging
water from the accumulation chamber 14.
The inlet and outlet holes 11, 12 are preferably situated at different

20 heights with respect to the bottom of the accumulation chamber 14.
Preferably, the axes 11' and 12' of the inlet and outlet holes 11, 12 are
substantially at right angles to each other. Owing to these
arrangements, the temperature stratification effect which may occur
inside the accumulation chamber 14 is eliminated.

25 From the outlet hole(s) 12 the water passes to a solenoid valve 5 and
enters again into the group 6 through a hole 13 where it flows along a
winding path and its temperature is further raised close to the desired
temperature in a precise and controlled manner.

Solenoid valves, hydraulic fittings and hoses are provided for

30 operation of the group 6. Some of these are not shown in Figure 1, but
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are shown in Figures 6 and 7.

Once the winding temperature-adjustment path has been passed
along, the water flows through a hole 15 and reaches a brewing
chamber 16 containing coffee powder (or the like) to be extracted. The

5 powder is not shown in Figure 1.

The winding path may be formed in different ways. According to a
first preferred embodiment (Fig. 4), the hole 13 in the block 19 Is a
substantially cylindrical hole with a circular cross-section and, a core 9
with a helical outer surface (that facing the surface of the hole 13) Is

10 inserted inside said hole 13. According to a second embodiment, the
hole 13 in the block 19 is a threaded hole and a core 9 with a
substantially cylindrical outer surface (that facing the thread of the hole
13) is inserted inside said threaded hole 13. 'According to a third
embodiment, the hole 13 in the block 19 is also threaded and a core 9,

15 also with an outer surface (that facing the thread of the hole 13) which
is threaded (but with a different thread, for example in terms of pitch or
thread type) is inserted inside said threaded hole 13, so as to leave a
gap between the thread of the hole 13 and the thread of the core 9. In
other words, the winding path may be formed with a helical surface (that

20 of the hole 13 or the core 9) and a cylindrical surface or with two helical
surfaces, provided that they have different characteristics so as to leave
a space between them.

The form of the winding path realized as described above and shown

in the figures offers the advantage that it has a high contact surface
25  area within a small dimensional volume. This allows optimization of the
flow path and reduces the spaces occupied inside the device.
The thread which forms the winding path may have a fixed or
variable pitch.
According to a first embodiment, the diameter of the hole 13 is about
30 15 mm, the thread peak and trough diameter of the core 9 is
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respectively 14.9 mm and 11.4 mm with a thread pitch of 3.5 mm.

Moreover, advantageously, the form of the core 9 shaped in the
manner of helical screw allows a head loss to be created such that it is
possible to eliminate nozzles with a diameter of the through-hole

5  subject to limescale formation.

Preferably, the core 9 comprises a temperature probe 8. Preferably,
the temperature probe 8 is housed inside a special seat 9' at one end of
the core 9. Preferably, the seat 9' for the probe is in proximity of the
end opposite to that where the water enters into the accumulation

10 chamber 14. In this way there is the advantage that the temperature of
the water dispensed may be detected at the point closest to the brewing
chamber 16.

As shown in Figure 4, the inner core 9 comprises a longitudinal axis

A-A, a first end 91 at the inlet IN of the heating path 13 and a second

15  opposite end 92; the temperature probe 8 is housed in a seat 9' which
extends longitudinally inside the core 9 from the second end 92 towards
the first end 91 so that the temperature probe 8 detects the temperature
of the water in proximity of the outlet OUT. Preferably, the seat 9' Is
open towards the outside and the probe may be inserted inside the seat

20 in the manner of a plug. It may be fixed in position by means of
interference or by means of a thread. At the same time it may be
extracted from the seat in a simple and practical manner so that tests
may be carried out or so that it may be replaced as required.

Preferably the temperature probe 8 is of the negative thermistor

25 (NTQ) type made of stainless steel with a diameter of about 6.5 mm.
The temperature probe 8 detects the exact temperature of the water
just before it reaches the brewing chamber 16 and preferably sends a
signal to a CPU which manages and controls electronically operation of
the heating elements 7 present inside the group 6. Owing to this
30 particular form of the core 9 and the characteristic position of the
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temperature probe 8, the machine is able to ensure the exact value of

the temperature set by the user and a high thermal stability of the

brewing water. The probe responds promptly to any variations in the

temperature by sending a signal to the CPU which activates the heating
5 elements /.

Advantageously, the temperature probe 8 is able to detect readily
and precisely the temperature of the water supplied to the brewing
chamber also because it is separated from the outer surface of the core
9 by means of a thin wall, as clearly shown in the cross-section of

10 Figure 3. In this way the probe is only marginally affected by the
thermal inertia.

Advantageously, the group according to the present invention
comprises means for discharging the water from the winding path. This
feature greatly reduces (and substantially eliminates) the formation of

15 limescale along the winding path. Once extraction of the beverage has
been terminated, operation of a microswitch 18 or the like causes the
discharging flow of the coffee through the core 9 and then from the
three-way solenoid valve 5. Therefore, during dispensing, the core 9 Is
surrounded by water, while it is empty during the rest phase.

20 The beverage extraction cycle may be started and stopped by known
means (for example a microswitch or button 18). Preferably, the
extraction cycle is started by rotating in a first direction a lever 17,
connected substantially to the group 6. Preferably, the extraction cycle
is stopped by rotating the same lever 17 in the opposite direction to

25 initial operation of the cycle.

According to a preferred embodiment of the present invention, the
CPU is programmed to perform pre-brewing in order to extract better
the aromas present inside the coffee. When the user activates
dispensing of the hot water for brewing (for example by means of

30 operation of the microswitch 18 by moving the lever 17), the CPU opens
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exclusively the load passage of the solenoid valve 5 for the first few
instants without the pump 1 being activated. Only subsequently, once a
suitably defined time has lapsed, does the CPU activate also the pump
1. In this way, owing to the overpressure which is created inside the

5 accumulation chamber 14, the infusion water reaches the brewing
chamber 16 at a pressure such that it does not "attack" the coffee to be
extracted, but in such a way as to perform pre-brewing which is ideal for
extracting in the best manner possible the aromas present inside the
coffee. Advantageously, the overpressure inside the accumulation

10 chamber may be detected by means of one oOr more pressure
measuring devices 21.

Figure 7 shows in schematic form the CPU connected to the
microswitch 18 operated by the lever 17. It also shows the connections
to the pump 1, to the three-way valve 5, to the heaters 7 and to the

15 temperature probe 8. In other embodiments, the CPU may be
connected only to one or more of the aforementioned components. The
connections may be monodirectional or bidirectional.

According to a preferred embodiment, the group according to the
invention may also comprise a diffuser 22 which is removable (for

20 example by means of screws or the like) and can be interchanged with
other diffusers having different forms such as to render the coffee group
modular and capable of extracting different types of beverages from
powder, pods, capsules or the like.

The winding path of the group of the present invention is very

25 efficient because it makes use of the whole length of the core. By way
of example, for a helical core with a length of about 10 cm, a path of
about 80 cm is created.

The solution according to the present invention is also very
advantageous in that discharging of the water may be performed in an

30 easy and reliable manner. This, because the water does not have to
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cross transversely the core through small holes, but instead flows

around the core itself. The pressure losses are reduced and,

consequently, the puck of powder (coffee) dries better and there is less

accumulation of stagnant discharge water within the winding heating
5 path formed by the hole 13 and the core 9.



CA 02972566 2017-06-28

WO 2016/135212 PCT/EP2016/053894

- i3 -

CLAIMS
1. A group (6) for supplying hot water in a machine for preparing
and dispensing a beverage, comprising:
a water accumulation chamber (14), wherein said accumuiation
5 chamber (14) comprises an inlet (11) for receiving water and an outlet
(12) and
a heating path (9, 13),
wherein said heating path (9, 13) comprises an inlet for receiving
water from the outlet (12) of said accumulation chamber (14) and an
10  outlet (15) for dispensing heated water into a brewing chamber (16) for
preparing a beverage,
wherein said heating path (9, 13) comprises a path bounded by a
heatable outer surface (13) and an inner core (9), and
wherein said inner core (9) comprises a temperature probe (8) for
15 detecting a temperature of the heated water,
wherein said inner core (9) comprises a longitudinal axis (A-A), a
first end (91) at the inlet (IN) of the heating path (9, 13) and a second
opposite end (92) and wherein said temperature probe (8) is housed in
a seat (9') which extends longitudinally inside said core from said
20 second end (92) towards said first end (91) so that said temperature
probe (8) detects the temperature of the water in proximity of said outlet
(15).
2. The group (6) according to claim 1, wherein the heating path (9,
13) is a winding path formed at least partially by a helical surface.

25 3. The group (6) according to claim 2, wherein the helical surface
is at least partly formed on an outer surface of said inner core (9).
4. The group (6) according to claim 1, 2 or 3, wherein said heating
path (9, 13) extends completely outside of said core (9) without passing
through it.

30 5. The group (6) according to any one of the preceding claims,
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further comprising a solenoid valve (5) between the outlet (12) of said
accumulation chamber (14) and the inlet (13) of said winding path.

6. The group (6) according to any one of the preceding claims,
wherein the inlet (11) of said accumulation chamber is at a different

5 height than the outlet (12), and/or the axis (11') of the inlet (11) of said
accumulation chamber (14) is substantially perpendicular to the axis
(12") of the outlet (12) of said accumulation chamber (14).

7. The group (6) according to any one of the preceding claims,
further comprising a diffuser (22) which is removable and can be

10 interchanged with other diffusers having forms such as to render the
group (6) modular and capable of extracting different types of
beverages from powder, pods, capsules or the like.

8. The group (6) according to any one of the preceding claims,
further comprising a lever (17) rotatable in a first direction so as to start

15 a beverage extraction cycle and in a second direction so as to stop said
beverage extraction cycle.

9. A machine for preparing and dispensing a beverage comprising
a group (6) for supplying hot water according to any one of the
preceding claims and a pump (1) for feeding water to said group (6).

20 10. The machine according to claim 9, further comprising a steam
boiler (3) and a preheater (2) for preheating water supplied by said
pump (1), by means of heat generated by said steam boiler (3), and for
feeding preheated water to said group (6).

11. The machine according to claim 9 or 10, further comprising

25 means for discharging the water from the winding path, said discharge
means comprising solenoid valves, hydraulic hoses and fittings.

12. The machine according to any one of claims 9-11, further
comprising a processing group (CPU) which receives temperature
information from said probe (8) and controls, in a corresponding

30 manner, heating elements (7) of said group (6).
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13. The machine according to claim 12, wherein said processing
group (CPU) is programmed so that when a user activates the
dispensing of hot water for brewing, switching-on of the pump (1) is
delayed for a certain time period and during this time period only the

5 load passage of the solenoid valve (5) is opened.
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