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WATER LEVEL CONTROLLER FOR DISHWASHER OR THE LIKE

A water level controller of a dishwasher com-

prises an air trap (1) connected to a pressure switch
adapted to control the opening and closing of valves for
the loading and draining of the water, the air trap (1) being

shaped in such a way that its cross-section decreases
from the bottom upwards, for example with a pyramidal
shape.

Fig.3
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Description

[0001] The present invention relates to a device for
controlling the water level in a dishwasher or other ma-
chine that loads water, in particular a device comprising
an air trap connected to a pressure switch. In the follow-
ing, specific reference will be made to such a device ap-
plied to a professional dishwasher, but it is clear that the
device can be applied to other types of machines that
require a control of the level of water loaded therein, e.g.
household dishwashers, washing machines, sterilizers,
etc.

[0002] It is known that in a professional dishwasher it
is important to load a precise quantity of water to obtain
an adequate cleaning performance, while trying to limit
the consumption of water and energy used to heat it. To
this purpose, a conventional water level controller con-
sists essentially in an air trap connected to a pressure
switch that controls the opening and closing of the valves
for the loading and draining of the water, so as to maintain
the required level.

[0003] The air trap, which may be partly or completely
immersed in water, is a container or a tube open at the
bottom so that during the water loading the air inside it
remains trapped and undergoes a pressure change pro-
portional to the water level. This change in pressure is
communicated from the air trap to the pressure switch
through a tube that connects the two elements, so that
the pressure switch can control the aforementioned
valves on the basis of the detected level.

[0004] This known solution, although quite effective,
has however the drawback of a poor accuracy since the
air pressure inside the air trap actually depends not only
on the water level but also on the air temperature. In fact,
the mass of air present in the air trap tends to expand
when heated and to contract when it cools, causing cor-
responding pressure changes even with the same water
level.

[0005] On the other hand the variation in the air tem-
perature is linked to the operating cycle of the machine
and the change in volume as a function of temperature
is an intrinsic characteristic of air, therefore these pres-
sure oscillations are unavoidable. Since the level con-
troller is calibrated at a certain reference temperature,
when the trapped air is at a temperature higher or lower
than said reference temperature the detected level will
be respectively higher or lower than the actual level, with
an error proportional to the difference between the tem-
peratures and therefore to the variation in volume of the
trapped air.

[0006] This error can be significant since in traditional
controllers the air trap has a cylindrical shape, the term
"cylindrical" being understood in the general sense of a
geometrical solid whose cross-section is constant along
the axis (e.g. circular cylinder, parallelepiped, cube, etc.).
Therefore a given percentage change in volume corre-
sponds to an equal percentage change in the height of
the level detected inside the air trap, since the volume
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corresponds to the cross-sectional area multiplied by the
height.

[0007] For example, in a level controller with a typical
air trap that consists of a circular tube if the reference
temperature is that of the hot machine (70°C) but the
machine is not used for some time and the air cools down
to room temperature (20°C), when the machine is turned
back on the pressure switch detects a pressure (and
therefore a water level) in the air trap lower by about 18%
due to the reduction of temperature of 50°C multiplied by
the coefficient of thermal expansion of the air of 0,00366.
As a consequence, the controller will load unnecessarily
other water in the machine with a waste of water and
energy to heat the water in excess. Conversely, if the
reference temperature is below the maximum tempera-
ture reached by the air, for example due to prolonged
use in a hot environment, the controller unnecessarily
drains water that instead serves for a correct operation
of the machine.

[0008] Moreover, in order to take into account these
level variations the position of the overflow of the wash
tank cannot be too close to the correct waterlevel, where-
by the dishwasher is higher or the useful loading space
of the machine is reduced to the advantage of the tank
bottom.

[0009] The object of the present invention is therefore
to provide a water level controller which is free from said
drawbacks. Said object is achieved by means of a con-
troller of the above type in which the air trap is shaped
in such a way that its cross-section decreases from the
bottom upwards (e.g. pyramid, cone, truncated pyra-
mid/cone, hemisphere, etc.), atleast in its bottom portion
affected by the possible variation in volume of the trapped
air.

[0010] The main advantage of this controller is to be
less sensitive to pressure changes induced by changes
in volume of the trapped air, so that the reading error of
the water level is correspondingly reduced.

[0011] A second advantage, deriving from the greater
precision of this controller, is to be able to realize a more
compactmachine or a machine with a greater useful load-
ing space for the same size, since itis possible to arrange
the overflow closer to the correct water level thus reduc-
ing the overall dimensions of the wash tank.

[0012] Still another advantage of the present controller
is that it maintains the characteristics of simplicity, inex-
pensiveness and reliability of the prior art controllers and
it can be applied to any machine, even as an upgrade to
an existing machine.

[0013] Further advantages and characteristics of the
controller according to the present invention will become
apparent to those skilled in the art from the following de-
tailed description of an embodiment thereof with refer-
ence to the accompanying drawings, in which:

Figs.1 and 2 are schematic views illustrating the ge-
ometrical concept underlying the present invention;
and
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Fig.3 is a top perspective view of an air trap of a
controller according to the invention.

[0014] Referring to Figures 1 and 2, there is seen that
in the cylindrical shape of the prior art a volume reduction
of 1/5 corresponds to an identical height reduction of 1/5
(Fig.1), given that the cross-section remains constant,
whereas in the pyramidal shape according to the inven-
tion the same volume reduction of 1/5 corresponds to a
height reduction of 1/15 (Fig.2) given that the cross-sec-
tion decreases and the volume is correlated to the height
through a coefficient of 1/3, so that also the reading error
of the level decreases by three times.

[0015] This geometrical property therefore finds appli-
cation in an air trap 1 such as thatillustrated in Fig.3, that
aside from the shape for the rest is made and connected
to the pressure switch in the same way as a cylindrical
air trap of a prior art controller. Further embodiments not
illustrated in the figures can be easily obtained, as pre-
viously mentioned, by varying the shape of the air trap
with other geometric shapes, possibly even irregular
and/or with non-vertical axis, whose cross-section de-
creases from the bottom upwards.

[0016] It should also be noted that the decrease of the
cross-section is irrelevant above the bottom portion of
the air trap affected by the possible change in volume of
the trapped air, whereby the cross-section might also be
constant above this bottom portion. In other words, the
air trap 1 has the shape of a quarter of a truncated pyr-
amid in the bottom portion 1a and of a parallelepiped in
the top portion 1b.

[0017] The height of the bottom portion 1a obviously
depends on the maximum variation in temperature and
therefore in volume of the trapped air, as well as from
the gradient of variation of the cross-section. Indicatively,
the minimum height of the bottom portion 1ais comprised
between 5% and 50% of the overall height of the air trap,
preferably between 10% and 30%.

Claims

1.  Water level controller comprising an air trap (1) con-
nected to a pressure switch adapted to control the
opening and closing of valves for the loading and
draining of the water, characterized in that said air
trap (1) is shaped in such a way that its cross-section
decreases from the bottom upwards at least in its
bottom portion (1a).

2. Water level controller according to claim 1, charac-
terized in that the height of the bottom portion (1a)
is equal to at least 5% of the overall height of the air
trap (1).

3. Waterlevel controller according to claim 1 or 2, char-
acterized in that the height of the bottom portion
(1a) is equal to not more than 50% of the overall
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height of the air trap (1), being preferably comprised
between 10% and 30%.

Water level controller according to any of the pre-
ceding claims, characterized in that the air trap (1)
is shaped, at least in its bottom portion (1a), accord-
ing to a regular geometric shape or part thereof.

Water level controller according to claim 4, charac-
terized in that the regular geometric shape is se-
lected from cone, pyramid, hemisphere, truncated
cone and truncated pyramid.
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