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PROCESS FOR CONTROLLING THE DRAINAGE TIME OF A DOMESTIC APPLIANCE

Field of the Invention

The present invention is included in the field of domestic appliances and it refers to
an algorithm, i.e. a method for controlling drainage time of water in domestic appliances,
more specifically for the drainage of a laundry basket/tank of a washing machine.

Background of the Invention

As commonly known, several domestic appliances — in special, washing machines —
function with the storage of a certain quantity of water in a laundry tank which, after the
processing stage, must be completely drained for continuing with the process.

In a general way, such equipments, which normally utilize mechanical pressure
switches with a single contact, require a long time period to drain the water in the
centrifugation, rising, and washing steps, wherein this condition results from the fact that the
equipment “does not know” which is the level and the actual water volume in the interior of
the tank that is going to be drained. Thus, the system that operates the functioning of such
equipments utilizes a drainage time which has been previously set to the maximum volume
of water that the tank can store. Said drainage time may also be set to drain the maximum
volume of water with basis on certain extreme conditions of the product and constituent
parts.

Document BR 0402550, for example, describes a method of optimizing the drainage
and centrifugation time for washing machines utilizing a mechanical timer, by timing only
centrifugation and agitation processes, and by controlling the beginning of centrifugation
process by the actuation of the water level sensor indicating the presence of minimum water
in the interior of the washing tank. Therefore, the operation of this system fundamentally
depends on the existence of the level sensor, which includes costs of installation and
maintenance. Other equipments, which indicate the utilization of level sensors to effectuate
the same function, are described in documents US6065170, US2003-0056300,
KR2005123228 e US2009-0265863.

Another example of the current prior art is described in document EP1096052 which
refers to a method that utilizes fixed levels of water column height to calculate if the water is
still stored in the interior of the tank and, subsequently, determinate the drainage time by
monitoring the intervals between decreases and level of water to be drained. It is noted,
therefore, that this system is not totally accurate, since it is not possible to identify the actual
volume of water in the interior of the washing tank, rendering the system susceptible of
failures that are capable of endangering the appropriate drainage of the equipment.

Document EP1942219 describes a domestic appliance that employs consecutive
and intermittent drainages to detect the level of water in the interior of the tank, such system

utilizing a pump that operates in a puilse form and which necessarily must be turned on to
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calculate the drainage time. Therefore, it is a system that depends totally on the pump, which
is one of the domestic appliances that, together with the engine, requires significant energy
consumption and, consequently, renders the operation expensive.

it is noted, therefore, that the already known drainage processes for domestic
appliances lack for solutions that do not depend on the utilization of water level sensors,
pressure sensors, or the start of the pump to calculate the drainage time, aiming the
improvement of the system and, consequently, the reduction of manufacture and operation
costs.

Obijectives of the Invention

In view of the foregoing, one of the objectives of the present invention is the
disclosure of a process for controlling the drainage time of a domestic appliance - in special,
a washing machine — which may operate with a reduced drainage time without utilizing
pressure sensors.

Another objective of the present invention is the description of a process for
controlling the drainage time which includes conditions related to the user’s interactions such
as, for example, the act of opening the movable lid and the addition of water.

It is also another objective of the present invention the provision of a process for
controlling a drainage time involving specific costs so as to enable its application to low-costs
products.

Still another objective of the present invention deals with the disclosure of a process
that is robust in relation to variations in the specification of the pump and water inlet valve.

Another objective of the present invention is the provision of an operational process
that does not employ any type of information originated, in general, from sensors of
mechanical keys. '

it is finally one of the objectives of the present invention the provision of a process
for controlling the drainage time that utilizes, as an input data, the period of time during which
the valve is turned on, converting the same to a drainage time that includes boundary
conditions related to variations in the installation (hydraulic and electric) and product
(variation in valve and pump and drainage hose).

Summary of the Invention

The present invention achieves the above-mentioned objectives by means of a
process for controlling the drainage time of a domestic appliance, wherein said domestic
appliance is composed by a structure comprising a movable lid, a washing tank, and a pump.
The cited process controls the time that is necessary for the drainage by measuring the time
required to fill the tank with water up to a minimum pre-established level and, with basis on
the volume of water that has been added to the washing tank, it is possible to calculate the

period of time during which the pump must be turned on to complete the drainage process of
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the washing tank.

According to a preferred embodiment of the present invention, the cited process
also comprises means of detecting when the movable lid of the domestic appliance is
opened, so as to define the drainage time.

Optionally, the process of the present invention may further comprise means of
detecting the occurrence of an electric energy outage to define the drainage time.

The process of the present invention is characterized in that it comprises the
following steps:

i) verifying if the on/off switch was actuated;

i) verifying if the water inlet valve was actuated;

- if the water inlet valve has not been actuated, the process effectuates the following
steps: it verifies if a predefinition of the pressure sensor has occurred; if the pressure sensor
has been predefined, the system activates the drainage time with basis on the worst case; it
verifies if the user has set the domestic appliance in stand-by to start the rinsing cycle; if the
domestic appliance has been set in stand-by for rinsing, the filling valve is activated; if the
domestic appliance has not been set in stand-by for rinsing, it verifies if the user has set the
domestic appliance in stand-by to start the centrifugation cycle; if positive, it waits for an
instant to activate and start the centrifugation, and if the domestic appliance has not been set
in stand-by for centrifugation, it waits the user’s actuation;

- if the water inlet valve has been activated, the process effectuates the following
steps: it verifies the period of time during which the water inlet valve had been operating to
determinate the period of time for the pump operation;

i) verifying if a predefinition of the pressure sensor has occurred, wherein:

- if the predefinition of the pressure sensor has not occurred, it verifies if the
movable lid has been opened during the filling, and if the lid has been opened during the
filling, the system activates the drainage time with basis on the worst possible case; if the lid
has not been opened during the filling, the system carries out the drainage in accordance
with a reference table; it verifies if the function Skip Steps has been activated since the
beginning until the drainage is over, and, if the function Skip Steps has been activated, the
system changes the indicative led to a new selected step and it does not interrupt the
drainage until the process is over, and, if the function Skip Steps has not been activated, the
system keeps draining until the drainage time is over,

- if a predefinition of the pressure sensor has occurred: it verifies if the time for
setting the predefinition has been minor than 141 seconds; if the time for setting the
predefinition has been minor than 141 seconds, the system activates the drainage time with
basis on the worst possible case, it verifies if the function Skip Steps has been activated

since the beginning until the drainage is over, and, if the function Skip Steps has been
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activated, the system changes the indicative led to a new selected step and it does not
interrupt the drainage until the process is over, and if the function Skip Steps has not been
activated, the system keeps draining until the drainage time is over; if the time for setting the
predefinition has been greater than 141 seconds, the system verifies if the machine has been
disconnected from the socket before the filling was over, or if an electric energy outage has
occurred before the drainage step, if the machine has been disconnected from the socket or
an electric energy outage has occurred, the system activates the drainage time with basis on
the worst possible case, it verifies if the function Skip Steps has been activated since the
beginning until the drainage is over, and, if the function Skip Steps has been activated, the
system changes the indicative led to a new selected step and it does not interrupt the
drainage until the process is over, and, if the function Skip Steps has not been activated, the
system keeps draining until the drainage time is over;

iv) if the machine has not been disconnect from the socket or an electric energy
outage has not occurred, it is verified if the machine has not been set in stand-by before the
filling is over;

v) if the machine has been set in stand-by before the filling is over, it saves the filling
time that had been spent before setting the machine in stand-by;

vi) if the machine has not been set in stand-by before the filling is over, it verifies if
the movabile lid has been opened;

- if the movable lid has been opened, the system activated the drainage time with
basis on the worst possible case, it verifies if the function Skip Steps has been activated
since the beginning until the drainage is over, and, if the function ékip Steps has been
activated, the system changes the indicative led to a new selected step and it does not
interrupt the drainage until the process is over, and, if the function Skip Steps has not been
activated, the system keeps draining until the drainage time is over;

- if the movable lid has not been opened, it drains in accordance with the equations
indicated in the reference table and it respects At (for reset), wherein At (for reset) is equal to
the theoretical time calculated by the equation that is indicated in the reference table minus
52 seconds;

vii) respecting the period of time for draining reset = 52 seconds;

viii) verifying if At (for reset) < theoretical time that is calculated by the equation
presented on the table of step 4:

-if positive, the remaining time for draining will be equal to the initial theoretical
drainage time minus the already spent drainage time;

- if negative, it waits up to 180 seconds for the rest of the safety time and which will
form the time-out of the pump; after the reset, it effectuated the drainage during 70 seconds

and if the reset does not occur 180 seconds after the At for reset, the equipment is turned off;
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ix) verifying if the function Skip Steps has been activated since the beginning until
the drainage is over.

- if the function Skip Steps has been activated, the system changes the indicative
led to a new selected step and it does not interrupt the drainage until the process is over.

- if the function Skip Steps has not been activated, the system keeps draining until
the drainage time is over.

Short Description of the Drawings

Figures 1 to 5 — illustrate a complete operational block diagram regarding the
process for controlling the drainage time that is object of the present invention.

Detailed Description of the Invention

The present invention will be described below, in detail, with basis on the
operational block diagram that is illustrated in the appended drawings.

The process for controlling the drainage time, object of the present invention,
effectuates a time control that is necessary for the total drainage — or, as required, partial — of
a laundry tank of a washing machine without utilizing any pressure sensor, water level
sensor or mechanical keys.

Such process is based on the measurement of water inlet time, . calculating the
drainage time just after the filling of the washing tank, without requiring the actuation of the
pump that is responsible for the drainage of the water per se. Moreover, the present
invention enables to calculate the drainage time for any level of water, differently from the
majority of the already known processes which are restricted to specific predefined levels.

Other distinct feature of the process of the present invention refers to the fact that it
utilizes, as input data, the water inlet time. Thus, the time that has been spent to achieve any
water column height is measured, so as to determinate, with basis on the volume of water
that has been added to the washing tank, the period of time during which the pump must be
operating to complete the process of draining the tank.

In short, the present process calculates the period of time, just after filling the tank,
during which the pump must be operating, without utilizing any other signal originated from
any other additional device to assist this calculation. Thus, the period of time during which
the pump must be operating is reduced, resulting in a decrease of energy consumption and,
reducing, consequently, the costs of utilizing the equipment. Another advantage of the
present invention is directed to the reduction of time during which the pump remains
operating and making noise, even when there is no water in the interior of tank, a solution to
a problem that was used to generate inconveniences to the consumers.

it shall be further clarified that the process described herein detects the act of
opening or not the “movable lid of the washing machine”, since it is of common use the

utilization of mechanical or magnetic keys for monitoring. If the lid is opened, the user may
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have added water to the washing machine by means, for example, of a bucket of a hose.
Thus, the algorithm deals with the “worst case” of a period of time during which the pump will
operate.

As explained, a similar idea is considered when an electric energy outage occurs,
since the equipment may lose the calculation of the drainage time. It is further considered the
possibility of the user adding water to the equipment during the interval of electric energy
outage.

Thus, the process for controlling the drainage time of the domestic appliance, which
is object of the present invention, comprises the following steps:

1. verifying if the on/off switch was actuated;

2. verifying if the water inlet valve was actuated,

If the water inlet valve has not been actuated, the process effectuates the following
steps:

3. verifying if a predefinition of the pressure sensor has occurred;

3.1. if the pressure sensor has been predefined, the system activates the drainage
time with basis on the worst possible case — this “worst case” regards the calculation
considering the worst case of: voltage in the entrance of the network, height of the drainage
hose, water inlet valve with its maximum flow, electric pump with its minimum flow.

3.2. it verifies if the user has set the domestic appliance in stand-by to start the
rinsing cycle;

3.2.1.1f positive, it actuates the filling valve;

3.2.2. If negative, it verifies if the user has set the domestic appliance in stand-by to
start the centrifugation cycle;

3.2.2.1. If affirmative, it waits for the time to actuate the actuator and to start the
centrifugation (shall require, on average, a period of time minor than 40 seconds);

3.2.2.2. If negative, it waits for the user’s actuation.

If the water inlet valve has been actuated, the process effectuates the following
steps:

4.  verifying the period of time during which the water inlet valve had been

operating to determinate the period of time for the pump operation;

The parameters of such definition are disclosed in the following table:

. . Time of pump operating (t,) / Time of
Time of water inlet valve operating . .
water inlet valve operating (t,)
>434 s 223s
270s<t<434s th =0.42s/t,+41s

1208 <t<270s t,, =0.5s/t,+20s
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7
30s<t<120 s t, =06s/t,+10.5s
5s<t<30s L =t
Os<t<5s t, =0.5

It shall be emphasized that the above-mentioned table is specific to a feasible
embodiment, as well as other times described herein, so that the values presented in the
instant specification are mere examples, non-restrictive.

5. verifying if a predefinition of the pressure sensor has occurred;

If the answer of step 5 is negative, the following steps are carried out:

6.1. verifying if the movable lid has been opened during the filling of the tank;

6.1.1. if the lid has been opened, the system activated the drainage time with basis
on the worst possible case;

6.1.2. if the movable lid has not been opened, the system effectuates the drainage
in accordance with the table described above;

6.2. verifying if the function Skip Steps has been activated since the beginning until
the drainage is over;

6.2.1. if the function Skip Steps has been activated, the system changes the
indicative led to a new selected step and it does not interrupt the drainage untit the process is
over,;

6.2.2. if the function Skip Steps has not been activated, the system keeps draining
until the drainage time is over;

If the answer of step 5 is negative, the following steps are carried out:

7. verifying if the time for setting the predefinition has been minor than 141 seconds;

8. if the time for setting the predefinition has been minor than 141 seconds, the
system activates the drainage time with basis on the worst possible case;

8.1 it verifies if the function Skip Steps has been activated since the beginning until
the drainage is over;

8.1.1. if the function Skip Steps has been activated, the system changes the
indicative led to a new selected step and it does not interrupt the drainage until the process is
over,

8.1.2. if the function Skip Steps has not been activated, the system keeps draining
until the drainage time is over;

9. if the time for setting the predefinition has been greater than 141 seconds, the
system verifies if the machine has been disconnected from the socket before the filling was
over, or if an electric energy outage has occurred before the drainage step;

10. if the machine has been disconnect from the socket or an electric energy outage
has occurred, the system activates the drainage time with basis on the worst case.

10.1 it verifies if the Skip Steps has been activated since the beginning until the
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drainage is over.

10.1.1. if the function Skip Steps has been activated, the system changes the
indicative led to a new selected step and it does not interrupt the drainage until the process is
over.

10.1.2. if the function Skip Steps has not been activated, the system keeps draining
until the drainage time is over.

11. if the machine has not been disconnect from the socket or an electric energy
outage has not occurred, it is verified if the machine has not been set in stand-by before the
filling is over;

12. if the machine has been set in stand-by before the filling is over, it saves the
filling time that had been spent before setting the machine in stand-by;

13. if the machine has not been set in stand-by before the filling is over, it verifies if
the movable lid has been opened;

14. if the movable lid has been opened, the system activated the drainage time with
basis on the worst possible case;

14.1 it verifies if the function Skip Steps has been activated since the beginning until
the drainage is over;

14.1.1. if the function Skip Steps has been activated, the system changes the
indicative led to a new selected step and it does not interrupt the drainage until the process is
over,

14.1.2. if the function Skip Steps has not been activated, the system keeps draining
until the drainage time is over;

15. if the movable lid has not been opened, it drains in accordance with the
equations indicated in the reference table of step 4 and it respects At (for reset).

It shall be detached that At (for reset) is equal to the theoretical time calculated by
the equation that is indicated in the reference table of step 4 minus 52 seconds.

16. respecting the period of time for draining reset = 52 seconds;

17. verifying if At (for reset) < theoretical time that is calculated by the equation
presented on the table of step 4.

18. If the verification of step 17 is positive, the remaining time for draining will be
equal to the initial theoretical drainage time minus the already spent drainage time. It shall be
clarified that in this case the reset does not have priority, being mandatory the drainage time
that is calculated by the above-mentioned equation.

19. If the verification of step 17 is negative, it waits up to 180 seconds for the rest of
the safety time and which will form the time-out of the pump; after the reset, it effectuated the
drainage during 70 seconds. If the reset does not occur 180 seconds after the At for reset,

the equipment is turned off.
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20. verifying if the function Skip Steps has been activated since the beginning until
the drainage is over.

20.1. if the function Skip Steps has been activated, the system changes the
indicative led to a new selected step and it does not interrupt the drainage until the process is
over.

20.2. if the function Skip Steps has not been activated, the system keeps draining
until the drainage time is over.

It shall be emphasized that, although a preferred embodiment of the present
invention has been disclosed, it is understood that eventual omissions, substitutions, and
constructive changes can be effectuated by a skilled in the art without escaping from the
spirit and scope of the claimed protection. It is also clearly foreseen that all combinations of
elements that have the same function and achieve the same results are within the scope of
the invention. Substitutions of elements of a described embodiment by others are also totally

considered and intended.
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CLAIMS

1. A process for controlling the drainage time of a domestic appliance, wherein said
domestic appliance is composed by a structure comprising a movable lid, a washing tank,
and a pump, CHARACTERIZED in that said process controls the time that is necessary for
the drainage by measuring the time required to fill the tank with water up to a minimum pre-
established level and, with basis on the volume of water that has been added to the washing
tank, it calculates the period of time during which the pump must be operating to complete
the drainage process of the washing tank.

2. The process of Claim 1, CHARACTERIZED in that it comprises means of
detecting when the movable lid of the domestic appliance is opened, so as to define the
drainage time.

3. The process of Claim 1, CHARACTERIZED in that it further comprises means of
detecting the occurrence of an electric energy outage to define the drainage time.

4. The process of Claim 1, CHARACTERIZED in that it comprises the following
steps:

i) verifying if the on/off switch was actuated;

ii) verifying if the water inlet valve was actuated;

- if the water inlet valve has not been actuated, the process effectuates the following
steps: it verifies if a predefinition of the pressure sensor has occurred; if the pressure sensor
has been predefined, the system activates the drainage time with basis on the worst case; it
verifies if the user has set the domestic appliance in stand-by to start the rinsing cycle; if the
domestic appliance has been set in stand-by for rinsing, the filling valve is activated; if the
domestic appliance has not been set in stand-by for rinsing, it verifies if the user has set the
domestic appliance in stand-by to start the centrifugation cycle; if positive, it waits for an
instant to activate and start the centrifugation, and if the domestic appliance has not been set
in stand-by for centrifugation, it waits the user’s actuation;

- if the water inlet valve has been activated, the process effectuates the following
steps: it verifies the period of time during which the water inlet valve had been operating to
determinate the period of time for the pump operation;

iii) verifying if a predefinition of the pressure sensor has occurred, wherein:

- if the predefinition of the pressure sensor has not occurred, it verifies if the
movable lid has been opened during the filling, and if the lid has been opened during the
filling, the system activates the drainage time with basis on the worst possible case; if the lid
has not been opened during the filling, the system carries out the drainage in accordance
with a reference table; it verifies if the function Skip Steps has been activated since the
beginning until the drainage is over, and, if the function Skip Steps has been activated, the

system changes the indicative led to a new selected step and it does not interrupt the
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drainage until the process is over, and, if the function Skip Steps has not been activated, the
system keeps draining until the drainage time is over;

- if a predefinition of the pressure sensor has occurred: it verifies if the time for
setting the predefinition has been minor than 141 seconds; if the time for setting the
predefinition has been minor than 141 seconds, the system activates the drainage time with
basis on the worst possible case, it verifies if the function Skip Steps has been activated
since the beginning until the drainage is over, and, if the function Skip Steps has been
activated, the system changes the indicative led to a new selected step and it does not
interrupt the drainage until the process is over, and if the function Skip Steps has not been
activated, the system keeps draining until the drainage time is over; if the time for setting the
predefinition has been greater than 141 seconds, the system verifies if the machine has been
disconnected from the socket before the filling was over, or if an electric energy outage has
occurred before the drainage step, if the machine has been disconnected from the socket or
an electric energy outage has occurred, the system activates the drainage time with basis on
the worst possible case, it verifies if the function Skip Steps has been activated since the
beginning until the drainage is over, and, if the function Skip Steps has been activated, the
system changes the indicative led to a new selected step and it does not interrupt the
drainage until the process is over, and, if the function Skip Steps has not been activated, the
system keeps draining until the drainage time is over;

iv) if the machine has not been disconnect from the socket or an electric energy
outage has not occurred, it is verified if the machine has not been set in stand-by before the
filling is over;

v) if the machine has been set in stand-by before the filling is over, it saves the filling
time that had been spent. before setting the machine in stand-by;

vi) if the machine has not been set in stand-by before the filling is over, it verifies if
the movabile lid has been opened;

- if the movable lid has been opened, the system activated the drainage time with
basis on the worst possible case, it verifies if the function Skip Steps has been activated
since the beginning until the drainage is over, and, if the function Skip Steps has been
activated, the system changes the indicative led to a new selected step and it does not
interrupt the drainage until the process is over, and, if the function Skip Steps has not been
activated, the system keeps draining until the drainage time is over,;

- if the movable lid has not been opened, it drains in accordance with the equations
indicated in the reference table and it respects At (for reset), wherein At (for reset) is equal to
the theoretical time calculated by the equation that is indicated in the reference table minus
52 seconds;

vii) respecting the period of time for draining reset = 52 seconds;
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viii) verifying if At (for reset) < theoretical time that is calculated by the equation
presented on the table of step 4:

-if positive, the remaining time for draining will be equal to the initial theoretical
drainage time minus the already spent drainage time;

- if negative, it waits up to 180 seconds for the rest of the safety time and which will
form the time-out of the pump; after the reset, it effectuated the drainage during 70 seconds
and if the reset does not occur in 180 seconds after the At for reset, the equipment is turned
off;

ix) verifying if the function Skip Steps has been activated since the beginning until
the drainage is over.

- if the function Skip Steps has been activated, the system changes the indicative
led to a new selected step and it does not interrupt the drainage until the process is over.

- if the function Skip Steps has not been activated, the system keeps draining until

the drainage time is over.
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AMENDED CLAIMS
received by the International Bureau on 8 October 2013 (08.10.13)

1. A process for controlling the drainage time of a domestic appliance, wherein
said domestic appliance is composed by a structure comprising a movable lid, a
washing tank, a pump and a system for measuring the time required to fill the tank
CHARACTERIZED in that said process controls the time that is necessary for the
drainage bv measuring the time required to fill the tank with water up to a minimum pre-
established level and, with basis on the volume of water that has been added to the
.Wa‘sr-llng tank, it calculates the period of time during which the pump must be operating
tocomplete the drainage process of the washing tank, the process further comprising
means of detecting when the movable lid of the domestic appliance is opened, so as to
deflne the drarnage trme

2. The process of Claim 1, CHARACTERIZED in that it further comprises
means of detectrrlg the occvurrence ‘of an electric energy outage to define the drainage

time:

3.-The: ‘process of ‘Claim 1, CHARACTERIZED in that it comprises the
folloWlng'steps"
| l) venfymg if the on/off swntch was actuated,
n) vern‘ymg lf the water inlet valve was actuated;
< if ‘the water: inlet valve has not been actuated, the process effectuates the
:lollowmg steps rt venfles rf a predeflnltron of the pressure sensor has occurred if the

fpressure sensor has been predefrned the system activates the: drarnage time with
'baS|s on the worst case it venfres lf the user has set the domestic applsance in stangd-

'start “thie nnsmg ccycle; if the: domestrc applranoe has been set.in stand- -by for

énnsing,‘ the: frllmg valve is actrvated if the domestic appliance has not been set in
fstandhby for nnsmg. it verrfres if the user has set the domestic appllance in stand-by to

start the centrrfugatron cycle; if. posrtlve it waits for an instant to activate and start the

,cenlnfugatron and if the domestrc appliance has not been set in stand-by for

centrlfugatlon rt warts the users actuatron

the waier mlet valve has ‘been activated, the process effectuates the

‘followrnvg ‘teps‘ ‘lt ?verrfles the perrod of tlme during which the water inlet valve had been

‘operatrng to determrnate the: penod of time for the pump operation;
rlr) verrfymg if a predefrnrtron of the pressure sensor has occurred, wherein:
o lf the predefmmon of the pressure sensor has not occurred it venfres if the

¥ movable ' js been opened durmg the flllmg, and if the lid has been opened during
‘the ﬂllmg, the system acllvates the dralnage time with basis on the worst possrble case;
:lf the fid has’ not been opened dunng the filing, the system carries out the dramage in

AMENDED SHEET (ARTICLE 19)
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accordance with a reference table; it verifies if the function Skip Steps has been
activated since the beginning until the drainage is over, and, if the function Skip Steps
has been activated, the system changes the indicative led to a new selected step and it
does not interrupt the drainage until the process is over, and, if the function Skip Steps
has not been activated, the system keeps draining until the drainage time is over,

- if a predefinition of the pressure sensor has occurred: it verifies if the time for
setting the predefinition has been minor than 141 seconds; if the time for setting the
predefinition‘has been minor than 141 seconds, the system activates the drainage time
wnth basns on the worst possnble case, it verifies if the function Skip Steps has been

:actlvated smce_ the beglnnlng until the drannage is over, and, if the function Skip Steps
‘hasbeen act \ .ated the system changes the indicative led to a new selected step and it

_:ot mterrupt the draunage until the process is over, and if the function Skip Steps

3has not been actlvated the system keeps draining until the drainage time is over; if the

'ttme for settung the predefinition has been greater than 141 seconds, the system

,venfues if. the machine has been disconnected from the socket before the fitling was
»’over_ or if an electnc energy outage has occurred before the drainage step, if the

b'een dlsconnected from the socket or an electric energy outage has

'}occ'urred i thes ystem activates the drainage time with basis on the worst possible case,

}nt venfres |f the function Skip Steps has been activated since the beginning untit the

‘drarnage is" over and, if the functlon Skip Steps has been activated, the system
,changes the md\catwe led to a new selected step and it does not interrupt the drainage
' cess is: over and if the function Skip Steps has not been activated, the

sy em Keep: rraxnlng until the draunage time is over;

|v) rf the machme has not been disconnect from the socket or an electric
energy outage has not occurred, it is vermed if the machine has not been set in stand-

:by before the flllmg is over

if. ‘the machme has been setin stand-by before the filling is over, it saves the

?frltmg tlm‘: hat had. been spent before settnng the machine in stand-by:

vu) |f.‘the machlne has not been set in stand-by before the filling is over, it

‘venftes |f the movable hd has been opened;

if the movable lid has been opened. the system activated the drainage time

on‘" 'he worst poss:bte case it verifies if the function Skip Steps has been

[.a_ vated: smce"fthe begrnnmg until the drainage is over, and. if the function Skip Steps

hasj been actn/ated the system changes the indicative led to a new selected step and it

‘does not mterrupt the drannage until the process is over, and, if the function Skip Steps

"has not been actsvated the system keeps draining until the drainage time is over;

-,rf t.'?.e: movable lid- has not been opened, it drains in accordance with the

AMENDED SHEET (ARTICLE 19)
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equations indicated in the reference table and it respects At (for reset), wherein At (for
reset) is equal to the theoretical time calculated by the equation that is indicated in the
reference table minus 52 seconds;

vii) respecting the period of time for draining reset = 52 seconds;

viii) verifying if At (for reset) < theoretical time that is calculated by the
equation presented on the table of step 4.

-if pos‘itive the -remaining time for draining will be equal to the initial theoretical

_dramage tume mmus the already spent dramage time;

lf negat:ve it waits. up to. 180 seconds for the rest of the safety time and

'whnch wm forrn the: tlme-out of the: pump; after the reset, it effectuated the drainage
:;'durung 70 seconds and if the reset does not occur in 180 seconds after the Ot for reset,
‘the equopment |s turned off;

nx) venfymg if the functuon Skip Steps has been activated since the beginning

untul the dramage is over.

|f the funct:on Skip Steps has been activated, the system changes the

f'iridi'éa'tlve led to a ,n__ew.. selected step and it does not interrupt the drainage until the
‘.‘process is: over

|f the funcﬁon Skip Steps has not been activated, the system keeps draining .

untit the dramage (lme IS over.

AMENDED SHEET (ARTICLE 19)
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