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(57) Abstract: Water reservoir provided with a base and an upper surface disposed at a distance from the bottom section covered
by a lid, wherein a substantially cylindrical pump cavity is formed in the bottom section, with a rotary displacement member ar-
ranged about a drive shaft disposed transversely upon the bottom section, wherein the pump cavity is closed off by a circular top
plate supported by a support member in close proximity to an upper side of the pump cavity, wherein a motor support section ex-
tends from a top plate to the lid on which a motor is supported or at least partially supported, said motor being connected to the
displacement member by a drive shaft, wherein the motor is positioned or at least partially mounted within the reservoir via a hole
in the lid, and wherein the hole in the lid has a diameter larger than the circular top plate.
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Water reservoir provided with a volute pump cavity and a motor support

The invention relates to a water reservoir for use in a drink dispenser. The water
reservoir is provided with a bottom section and an upper surface disposed at a distance
from the bottom section, covered by a lid, wherein a substantially cylindrical pump
cavity is formed within the bottom section, with a rotary displacement member
arranged about a shaft positioned transversely upon the bottom section. A motor
support section extends from a top plate above the displacement member to the lid,
upon which a motor is supported, or at least partially supported. The motor is
connected to the displacement member via a drive shaft, wherein the motor is disposed

or at least partially disposed within the reservoir via a hole in the lid.

In such a device, for example, water is conveyed from the water reservoir via the
pump to a heating device from which warm water is conveyed to a distributor. The
warm water is delivered to a user and/or to one or more drink processing devices via

the distributor. This is described, for example, in NL6000164 and NL6000166.

EP 1245013 and P 0811345 describe systems which operate on the basis of
gravitational force and which deliver a fixed quantity of fluid. Such a system is not
suitable for the delivery of variable quantities of fluid, such as water. Furthermore, only

a limited volume of fluid can be delivered per unit of time, using the known systems.

Another drawback of the known systems is that the various parts always need to
be in a more or less fixed position in relation to one another. This means that a fixed
space must be reserved in an apparatus with a limited freedom of space in order for the
system to be used, thus restricting options in the design of the apparatus. Particularly in
devices for which one of the requirements is that they must be capable of delivering
both a relatively small quantity of drink or water (0.1 to 0.2 litre), as well as being able
to rapidly deliver 1.8 litres for a jug, these drawbacks are a handicap. In addition, the
requirements generally also dictate that the device must be as compact (small) as
possible and that such dispensing devices are expected to be capable of making a

multiple of drinks from various different ingredients. The combination of requirements,
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delivery of approximately 0.15 litre to approximately 1.8 or more litres in a relatively
short period of 10 to 90 seconds, several drinks from water and various ingredients and
a very compact design, means that the reservoir and the dimensions of the system must
be sufficiently large, yet be constructed very compactly, so that optimal use is made of

any space in the device.

However, most known systems have a number of drawbacks.

The pump, for example, requires a fairly large space for it to be installed in,
especially if it is required to pump larger volumes rapidly, at least in the case of an
automatic drink dispenser. This is often caused partly by the fact that the pump needs to

be suitable for conveying a fluid, for consumption, which is probably also hot (>82° C).

The distribution device which is applied in conjunction with the pump and which
must be adapted thereto is also often relatively large. In addition, these distribution
devices usually have problems with air bubbles which may impede the through-flow if
they are used for larger quantities, say 1.5 litres per minute. To this end, in the past a

de-aeration system was conceived according to patent EP1462040.

It is therefore an object of the invention to provide a water reservoir from which
water with a relatively high flow rate can be delivered to various drink dispensing
devices and/or users. It is a further object of the invention to provide a water reservoir
of relatively small dimensions. It is also an object of the invention to provide a water
reservoir from which the pump and displacement member can easily be detached for

the purpose of maintenance, inspection and/or replacement.

To this end, a water reservoir according to the invention is characterized in that
the pump cavity on the upper surface is closed off with a circular top plate supported by
a support member in close proximity to an upper edge of the pump cavity, wherein the

hole in the lid has a diameter larger than the circular top plate.
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By closing the pump cavity on the upper surface with the circular plate, a simple
support of the motor on the bottom of the reservoir can be achieved, wherein the walls
of the pump cavity are formed by the bottom of the reservoir. The circular plate can be
fitted through the hole in the lid, so that the lid does not need to be detached from the
reservoir for the purpose of inspection, maintenance or replacement during the
installation of the motor and removal thereof. Preferably, the motor is mounted close to
the hole and detachable from the lid, for example by means of a screw thread or a

bayonet-type connection.

In one embodiment, the drive means comprises a support plate connected to the
drive shaft and, on the side facing the motor, a deflecting vane is attached to the
support plate. By mounting the vanes to the support plate, water extracted from the
reservoir and pumped into the pump cavity is deflected in a radial direction to an outlet
at the bottom of the pump cavity, the outlet being disposed at a radial distance from the
support plate.

Preferably, a flow channel is formed in the bottom section around the central
section, which is circumscribed by the sidewalls; with an inflow point and an outflow
point which connect to a discharge positioned transversely upon the bottom section,
wherein the cross-sectional surface of the flow channel increases from the inflow point
towards the outflow point. In this manner a volute is formed from the tangential pump

so that a relatively high throughput is achieved with the use of a small volume pump.

To direct the flow of water close to the outflow point to a vertically downward
discharge, a deflection body can be positioned in the flow channel laterally in relation

to the circumferential direction of the flow channel.

Now, turning to the figures, an embodiment of a pump according to the invention
will be described in further detail by way of example, with reference to the appended

drawings, in which:
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Fig 1. shows a schematic view of a drink dispensing device, wherein the

distributor according to the invention can be applied,

Fig 2 shows a cross-section of a water reservoir according to fig. 1, along the line

1I-HH in fig. 3,

Fig 3 shows a cross-section of the water reservoir according to fig. 1, along the

line II-1II in fig. 2, and

Fig 4 shows a view in perspective of a deflection body positioned close to the

outflow opening of the pump housing.

Fig 1. shows a drink dispensing system 1, for example a coffee machine, with a
water reservoir 2 and a pump integrated in the bottom of this reservoir, a heat
exchanger 3, a distributor 5 and drink processing means 6 and 7. Upon heating to a
temperature of approximately 80°C in the heat exchanger 3, the water in the water
reservoir (2) is delivered by the pump 4 to an inlet of the distributor 5. Here, the flow
rate may amount to between 0.1 and 0.2 liters per minute and is delivered directly to a
user via an outlet 8, or, for example, to one of the drinks processing devices 6, 7 for
making coffee, or other warm drink like soup. Higher flow rates can be delivered
directly via an outlet 8, for example to a jug (such as 1.51 p/m), or to the drinks

processing devices 6, 7.

Fig 2 shows the water reservoir 2 with a supply means 13. The reservoir is
covered on an upper surface by a lid 24. At the bottom 15 of the reservoir 2, a pump
cavity 16 is formed with a discharge 17. A displacement member 12 is disposed within
the pump cavity in the form of a rotor, of a pump 9, which is made to rotate via a shaft

10 by an electromotor 11.

The pump 9 is of the centrifugal pump type and is fitted close to or even at the base 15
of the reservoir. The rotor 12 of the pump and the pump itself, of course, is mounted in

a horizontal plane.
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A cover plate 14 is fitted above the rotor 12, with supports 18, 19, which support
the shaft 10 and for a part the motor, which is disposed at some distance (outside of the

reservoir) there above.

In the bottom 15 of the reservoir, cavities are formed corresponding to the shape of the

pump cavity required for the pump.

The cover plate 14 above the rotor 12 seals off the cavities on the upper surface.
In order to supply the fluid, the water, to the rotor 12, the cover plate 14 is provided
with openings around the shaft feed-through. The level of the fluid in the reservoir is
maintained at a reasonable height above the inlet openings using means generally
known in the prior art, so that this remains constantly below the fluid /water level and

ensures an adequate (required) supply of fluid.

The rotor 12 itself comprises a plate 21, to which an upwardly facing shaft fixture
is attached, with a number of vanes 22 arranged in an annular configuration around the
shaft and facing upwards. Because the plate 21 is positioned beneath the rotor, this
immediately provides an adequate sealing with the bottom section of the reservoir

disposed underneath.

The cavity in the bottom is provided with a flow channel 25, which has a slightly
larger diameter than the rotor, and is disposed around the inner surface thereof with a
downwardly facing diameter. The channel or flow channel runs from a given starting
point B (see fig. 3), where the diameter is relatively small, in a circular manner to an
end point E, close to the starting point, wherein the diameter becomes increasingly

larger, thus forming a volute.

At the end point E of the flow channel, a raised edge 30 (see fig. 4) is disposed at
right angles to the diameter, which is designed in such a manner that, as a result, the
flow of water is deflected downwards towards the outlet 17. This outlet is further
provided with a de-aeration means as described in patent EP1462040. Due to the

downwardly directed outlet 17, it is possible to manufacture the reservoir from plastic,
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particularly the bottom section with the pump housing disposed therein, with relatively
simple dies/moulds and very few additional operations using widely available
production techniques. This contributes to an effective and economically beneficial

production of the system.

In view of the production and, later, for the provision of maintenance with regard
to the entire reservoir, including the pump, the preferred embodiment can therefore

remain relatively simple.

In a complete reservoir i.e. with the lower and upper sides mounted upon one
another, the entire pomp 9, including the top plate 14, the rotor 12 and the supports 18,
19 is mounted via an opening 35 in the lid 24 of the reservoir. The motor is attached to
a specially formed flange 36, which is also provided on its outer edge with a bayonet-
type connection or screw thread 37, with which this can be fastened in the opening of
the lid, which is provided for that purpose with the counterpart of the bayonet-type

connection or screw thread.

The flange 36 is connected via the supports 18, 19 to the cover plate 14 above the
rotor 12. Once mounted, the entire arrangement is partially supported by the cover plate
14 which, in turn, rests on an edge 38 running along the interior of the pump cavity 16
at the bottom 15, while it is further firmly held in place by the flange 36 in the hole 35
of the lid 25 of the reservoir 2.

The outlet 17 of the pump 19 is connected directly or indirectly, either to an
outlet from the device or to the previously mentioned distributor with the central outlet.
This may be any one of the configurations indicated in the patent P1462040 and the

equivalents thereof.
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Claims

1.

Water reservoir (2) provided with a bottom section (15) and an upper surface
disposed at a distance from the bottom section covered by a lid (24), wherein a
substantially cylindrical pump cavity (16) is formed within the bottom section,
with a rotary displacement member (12) arranged about a shaft (10) disposed
transversely upon the bottom section , wherein the pump cavity (16) is closed
off on an upper side by a circular top plate (14) which is supported by a support
member (33) close to an upper side of the pump cavity, wherein a motor support
section (18, 19) extends from a top plate (14) to the lid (24) on which a motor
(11) is supported or at least partially supported, said motor (11) being connected
to said displacement member (12) by a drive shaft (10), wherein the motor (11)
is positioned or at least partially positioned within the reservoir via a hole (35)
in the lid (24), and wherein said hole (35) in the lid (24) has a diameter larger
than the circular top plate (14).

Water reservoir (2) according to claim 1, wherein the motor (11) is detachably
connected therewith via fastening means (36, 37) close to the hole (35) in the lid
(24).

Water reservoir (2) according to claims 1 or 2, wherein the drive means (12)
comprises a support plate (21) connected to the drive shaft (10) and, on the side
facing the motor (11), deflecting vanes (22) attached to said support plate.

Water reservoir (2) according to any of the preceding claims, wherein a flow
channel is formed in the bottom section (5) around the central section of the
pump cavity (16), circumscribed by the side wall (31), with an inflow point (B)
and an outflow point (E) which connect to a discharge (17) positioned
transversely upon the bottom section, wherein the cross-sectional surface of the

flow channel increases from the inflow point (B) towards the outflow point (E).
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5. Water reservoir (2) provided with a bottom section (15) with a substantially
cylindrical pump cavity (6) disposed therein, with a cylindrical side wall (31)
and a central section (21) onto which a displacement body is rotatably arranged
around a shaft (10) disposed transversely upon the bottom section, wherein a
flow channel (25) is formed in the bottom section around the central section
which is circumscribed by the side wall (31), with an inflow point (B) and an
outflow point (E) which connects to a discharge (17) positioned transversely
upon the bottom section, wherein the cross-sectional surface of the flow channel

increases from the inflow point (B) towards the outflow point (E).

6. Water reservoir (2) according to claim 4 or 5, wherein a deflection body (30) is
arranged in the flow channel (25) transversely in relation to the circumferential

direction of the flow channel, in close proximity to the outflow point (E) .
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