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(54) HEATING CONTROL WITH REDUCED TEMPERATURE OVERSHOOTS FOR AN IRON AND

CORRESPONDING METHOD

(67)  Anironis described. The iron comprises a sole-
plate, a heating element thermally coupled with the sole-
plate and a thermostat unit configured for controlling op-
eration of the heating element, the thermostat unit being
configured for alternatingly effecting heating phases and
non-heating phases of the heating element. The iron fur-
ther comprises a switch element adapted for switching a
power supply of the heating element and a control unit

adapted for controlling a switching operation of the switch
element. The control unit is configured for assigning a
respective time pattern defining one or more power in-
terruption intervals to atleast one selected heating phase
of said heating phases, with the switch element being
configured for interrupting power supply of the heating
element during the one or more power interruption inter-
vals in accordance with the respective time pattern.
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Description
Field of the invention

[0001] The invention relates to an iron comprising a
soleplate, a heating element thermally coupled with the
soleplate and a thermostat unit configured for controlling
operation of the heating element. The invention further
relates to a method for operating a heating element of
an iron.

Background of the invention

[0002] In the international patent application WO
1995/032551 A1, an automatic power interrupting appa-
ratus for an electric appliance is described that may for
example be used for a hand held electrically operated
appliance, such as a pressingiron. The automatic switch-
ing apparatus is provided within a circuit board located
within the housing of the iron. The automatic switching
apparatus includes a first timing circuit and a touch sen-
sitive switch which function in conjunction with one an-
other such that when the user breaks contact with the
touch sensitive switch, located on a handle portion of the
iron, the first timing circuit is enabled to de-energize the
heating element of the iron after contact has been broken
with the touch sensitive switch for a predetermined period
of time. A second timing circuit is provided to disable the
first timing circuit for a second predetermined period of
time when the iron is initially plugged into the electrical
socket outlet so as to permit the heating element to reach
a temperature level suitable for ironing without necessi-
tating the user to contact the touch sensitive switch when
the heating element is initially energized. A temperature
sensitive circuit may also be provided to de-energise the
heating element at a predetermined temperature.

Object of the invention

[0003] Itis an object of the invention to provide an iron
with an improved temperature control during the heating
phase. In particular, it is an object of the invention to
improve the heating process for irons equipped with a
simple thermostat.

Summary of the invention

[0004] According to the invention, an iron is provided,
the iron comprising a soleplate, a heating element ther-
mally coupled with the soleplate, a thermostat unit con-
figured for controlling operation of the heating element,
the thermostat unit being configured for alternatingly ef-
fecting heating phases and non-heating phases of the
heating element, a switch element adapted for switching
a power supply of the heating element, and a control unit
adapted for controlling a switching operation of the switch
element. The control unit is configured for assigning a
respective time pattern defining one or more power in-
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terruption intervals to atleast one selected heating phase
of said heating phases, with the switch element being
configured for interrupting power supply of the heating
element during the one or more power interruption inter-
vals in accordance with the respective time pattern.
[0005] During a selected heating phase, one or more
power interruption intervals occur, with power supply of
the heating element being interrupted during these power
interruption intervals. The advantage is that during the
one or more time intervals, a temperature equilibration
of the temperature at the soleplate can take place. Thus,
the detrimental effects caused by the thermal inertia of
the soleplate can be reduced or even eliminated. In par-
ticular, by including one or more power interruption inter-
vals into the heating phase, temperature overshoots can
be avoided. Especially when ironing delicate garments,
temperature overshoots may lead to damages. By choos-
ing a time pattern of the one power interruptions that is
adapted to the thermal inertia of the respective iron, tem-
perature overshoots can be avoided and the temperature
control of the heating process can be performed more
accurately than before. Even in irons equipped with a
simple thermostat like for example a mechanical thermo-
stat or a simple electronic thermostat, the heating proc-
ess is stabilised and a more accurate control of the sole-
plate’s temperature is accomplished.

[0006] The time pattern may for example define the
timing of the one or more power interruption intervals
during a selected heating phase. The time pattern can
be adapted to the respective characteristics. The time
pattern of the power interruptions may be chosen such
that the thermal inertia of the iron’s soleplate is taken into
account. The time pattern of the power interruptions may
be chosen such that the effects due to thermal inertia of
the soleplate are reduced or avoided.

[0007] Furtheraccording to the invention, a method for
operating a heating element of an iron is provided. The
iron comprises a soleplate, the heating element being
thermally coupled with the soleplate, a thermostat unit
configured for controlling operation of the heating ele-
ment, and a switch element configured for switching a
power supply of the heating element. The method com-
prising the steps of heating the soleplate according to
alternating heating phases and non-heating phases un-
der the control of the thermostat unit, determining a re-
spective time pattern defining one or more power inter-
ruption intervals for at least one selected heating phase
of said heating phases, and interrupting power supply of
the heating element during the one or more power inter-
ruption intervals in accordance with the respective time
pattern.

[0008] By providing one or more power interruptions
during a heating phase, the heating process is stabilised
and effects that are due to thermal inertia of the soleplate
can be reduced or even eliminated. In particular, temper-
ature overshoots that may damage the garment are
avoided. Even for irons equipped with a simple thermo-
static control, the temperature control during the heating
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process is improved.
Preferred embodiments of the invention

[0009] Preferred features of the invention which may
be applied alone or in combination are discussed below
and in the dependent claims.

[0010] Preferably, the respective time pattern defining
the one or more power interruption intervals is specified
by one or more timing parameters. For example, the tim-
ing parameters may indicate the respective positions of
the one or more power interruption intervals during the
heating phase.

[0011] Preferably, the timing parameters for the one or
more power interruption intervals of a selected heating
phase comprise at least one of a delay time that specifies
a time delay between an onset of the selected heating
phase and a start of the power interruption interval in said
heating phase and a length of the power interruption in-
terval. Thus, the timing parameters can specify the re-
spective position and duration of the one or more power
interruption intervals.

[0012] Preferably, the one or more power interruption
intervals are enforced by the control unit in accordance
with timing parameters chosen in dependence on a pre-
ceding course of the heating process. Thus, the previous
heating behaviour can be considered when choosing the
time pattern defining the one or more power interruption
intervals during a heating phase. By choosing the timing
parameters in dependence on a preceding course of the
heating process, a heating process with reduced tem-
perature overshoots is accomplished.

[0013] Preferably, the thermostat unitis configured for
controlling operation of the heating element in a way that
the temperature of the soleplate is brought to and kept
ata temperature in the vicinity of a predefined target tem-
perature. The sequence of heating phases and non-heat-
ing phases is chosen such that a desired target temper-
ature is reached.

[0014] Preferably, the one or more power interruption
intervals of a selected heating phase are part of the se-
lected heating phase. The selected heating phase com-
prises the one or more power interruption intervals, which
occur during the selected heating phase. Preferably, the
length of a power interruption interval of a selected heat-
ing phase is smaller than the duration of the selected
heating phase in which the power interruption is effected.
Preferably, the length of a power interruption interval of
a selected heating phase is less than one third of the
selected heating phase in which the power interruption
is effected. Further preferably, the length of a power in-
terruption interval of a selected heating phase is less than
one fourth of the selected heating phase in which the
power interruption is effected. Further preferably, the
length of a power interruption interval of a selected heat-
ing phase is less than one fifth of the selected heating
phase in which the power interruption is effected. Further
preferably, the length of a power interruption interval of
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a selected heating phase is less than one tenth of the
selected heating phase in which the power interruption
is effected.

[0015] Preferably, the control unit is a timer unit. Pref-
erably, the timer unit is programmed to initiate the one
or more power interruption intervals during the selected
heating phases. The timer unit can for example be pro-
grammed to control the time pattern of the one or more
power interruption intervals.

[0016] Preferably, the iron comprises an auto switch-
off unit configured for switching off the power supply of
the heating element in case the iron is not moved during
a predetermined period of time. In another construction,
the auto switch-off unit can for example be configured
for switching off the power of the heating element in case
the iron is not gripped during a predetermined period of
time. For example, a touch sensitive sensor may be used
for detecting that the user touches or grips the iron. The
purpose of an auto switch-off unit is to avoid safety haz-
ards and damages to the clothing. When the iron is not
moved or gripped during a predetermined period of time,
the iron is powered down.

[0017] Preferably, the iron comprises an auto switch-
off unit, with the control unit and the switch element being
part of the auto switch-off unit. In addition to controlling
the auto switch-off function, the control unit and the switch
element of the auto switch-off unit can also be used for
controlling the time pattern of the one or more power
interruptions during a heating phase and for switching
the heating element in accordance with this time pattern.
Hence, the control unit and the switch element can be
used for two different purposes. For implementing the
invention, an additional routine has to be implemented
in the control unit. No extra hardware is required for im-
plementing the method of the present invention, and
hence, a cost saving is accomplished.

[0018] Preferably, the auto switch-off unit comprises
the control unit and the switch element, with the auto
switch-off unit being configured for detecting if the iron
is not moved or gripped for a predetermined period of
time, wherein in this case, the control unit is configured
for controlling the switch elementin a way that the heater
element is powered off.

[0019] Preferably, the auto switch-off unit further com-
prises a sensor configured for detecting movements of
the iron. The sensor signals are evaluated by the control
unit of the auto switch-off unit. Thus, the control unit can
detect that the iron is not moved during a predefined pe-
riod of time. Further preferably, the auto switch-off unit
may comprise a sensor configured for detecting whether
or not the user touches or grips the iron.

[0020] Preferably, the sensor is configured for addi-
tionally determining an orientation of the iron. For exam-
ple, the sensor may detect if the iron is in its horizontal
position or in an upright position. Preferably, the auto
switch-off unit comprises a ball sensor configured for de-
tecting movements and orientation of the iron. A ball sen-
sor is capable of detecting both movements and orien-
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tation of the iron.

[0021] Preferably, in case the sensor determines that
the iron is not moved or gripped and the soleplate is in a
horizontal orientation, the heating element is powered off
after a first period of inactivity and remains in the power-
down state until a further movement of the iron is detect-
ed. In case the iron is in a horizontal orientation, it is
particularly important to quickly shut down the power sup-
ply, in order to prevent damage to the clothing.

[0022] Preferably, in case the sensor determines that
the iron is not moved or gripped and the soleplate is in
an upright orientation, the heating element is powered
off after a second period of inactivity and remains in the
power-down state until it is detected thatthe ironis moved
or that the user grips the iron, with the second interval
being larger than the first interval. In this case, it is not
necessary to immediately shut down the iron, and for this
reason, the second interval may for example be in the
range of minutes.

[0023] Preferably, the switch elementis arelay. Arelay
is characterised by a robust and reliable switching be-
haviour. Further preferably, the switch elementis a power
semiconductor.

[0024] Preferably, the heating phases comprise an in-
itial heating phase after power on of the iron and subse-
quent heating phases. Preferably, the iron comprises an
auto switch-off unit, wherein the heating phases of the
heating element comprise atleast one of aninitial heating
phase that takes place when the iron is powered on and
a subsequent heating phase that takes place when the
heating element is powered up after being powered off
during a period of inactivity. For example, during the pe-
riod of inactivity, the iron may cool down. When the iron
is heated up again, temperature overshoots are likely to
occur. Accordingly, one or more power interruption inter-
vals should be included into the heating phase.

[0025] Preferably, the switch element is connected in
series with the thermostat unit. Thus, the switch element
can power down the heating element during the one or
more power interruption intervals.

[0026] Preferably, the one or more power interruption
intervals are configured for reducing or suppressing tem-
perature overshoots that are due to the soleplate’s ther-
malinertia during the atleast one selected heating phase.
By reducing thermal overshoots, damages to the gar-
ments can be avoided.

[0027] Preferably, during the one or more power inter-
ruption intervals enforced by the switch element, an equi-
libration of the soleplate’s temperature is effected. The
temperature equilibration stabilises the course of the
temperature during the heating process.

[0028] Preferably, the one or more power interruption
intervals are configured to allow for a temperature equi-
libration in order to compensate for a thermal inertia of
the soleplate.

[0029] Preferably, the thermostat unit is a mechanical
thermostat. Especially in case the temperature control is
performed by a mechanical thermostat, temperature
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overshoots are likely to occur. By providing for a temper-
ature equilibration, these overshoots can be reduced.
Preferably, the thermostat unit comprises a bimetal ele-
ment configured for controlling the heating phases and
the non-heating phases of the heating element.

[0030] Preferably, theironis adry iron or a steam iron
or a motor steam iron or an iron connected to a steam
station. Preferably, the iron is a one-temperature device
configured for operating at one single target temperature.
In a simple and cheap appliance, the one or more power
interruptions allow for a more accurate heating process.
[0031] Preferably, the iron comprises a temperature
dial for selecting a desired target temperature. Also in
irons with a range of possible target temperatures, an
improvement of the heating process is accomplished.
[0032] Preferably, the iron comprises a heating lamp
and wherein the control unit is configured for enforcing
asingle interruption interval at the end of a selected heat-
ing phase. When the lamp goes off, the user will assume
that the heating process is finished and that the device
is ready to be used. In order to avoid confusion of the
user, it is advantageous to provide a single interruption
interval at the end of the heating phase. Preferably, the
iron comprises a heating lamp and wherein the time pat-
tern of the power interruption intervals are chosen such
that there is a single power interruption interval at the
end of a selected heating phase.

[0033] Preferably, the iron comprises an auto switch-
off unit, wherein in case a subsequent heating phase is
performed after a preceding deactivation phase initiated
by the auto switch-off unit, the control unit is configured
for mapping a duration of the preceding deactivation
phase into a time pattern for the one or more power in-
terruption intervals during a subsequent heating phase.
Further preferably, the iron comprises an auto switch-off
unit, the control unit being configured for mapping a du-
ration of a deactivation phase of the heating element into
a time pattern for the one or more power interruption in-
tervals of a subsequent heating phase. Preferably, the
longer the deactivation phase is, the later the atleast one
power interruption interval during a subsequent heating
phase will occur.

Brief description of the drawings

[0034] The invention is illustrated in greater detail with
the aid of schematic drawings. It shows schematically:

Figure 1: Fig. 1 shows a steam iron comprising a
mechanical thermostat and an auto switch-off unit.

Figure 2: Fig. 2 shows two heating curves related to
a mechanical thermostat and to an electronic ther-
mostat.

Figure 3: Fig. 3 shows a modified heating curve, with
the heating phase comprising a power interruption
interval.
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Figure 4: Fig. 4 shows a dedicated control unit con-
figured for enforcing one or more power interruptions
during the heating phase.

Figure 5: Fig. 5 shows a cooling phase related to a
period of inactivity followed by a subsequent heating
phase.

Figure 6: Fig. 6 shows a mapping table for translating
the duration of the cooling interval into a delay time
for a power interruption interval.

Detailed description of embodiments of the invention

[0035] In the following description of preferred embod-
iments of the present invention, identical reference nu-
merals denote identical or comparable components.
[0036] Figure 1 shows a cross section of a steam iron
1, the steam iron 1 comprising a soleplate 2, a housing
3, a handle 4 and a power supply 5. For heating up the
soleplate 2 to a desired temperature, the steam iron 1
comprises a heating element 6 that is thermally coupled
with the soleplate 2. The steam iron 1 further comprises
a steam chamber 7 arranged above the soleplate 2 and
a water tank 8 located above the steam chamber 7. The
water tank 8 may contain a volume of water 9 and is
adapted for supplying a flow of water to the steam cham-
ber 7 via a water dosage device 10. In the steam chamber
7, the water is evaporated, and steam is ejected at a
plurality of steam outletports 11 located in the soleplate 2.
[0037] The steamiron 1 is equipped with a thermostat
unit 12 that provides a thermostatic control of the oper-
ation of heating element 6. In dependence on the sole-
plate 2’'s temperature, the thermostat unit 12 is config-
ured for controlling the heating operation of the heating
element 6. For example, the thermostat unit 12 may be
a mechanical thermostat unit, but it may as well be a
simple electronic thermostat unit. In this respect, heating
phases alternate with non-heating phases, in order to
maintain the soleplate 2’s temperature in the vicinity of
adesired target temperature. The thermostat unit 12 may
for example comprise a bimetal element, with the bimetal
element’s deformation depending on the temperature of
the soleplate 2. Ifthe temperature of the soleplate 2 drops
below a predefined threshold, the bimetal element acti-
vates the heating element 6. As soon as a certain upper
temperature is reached, the heating element 6 is
switched off by the bimetal element.

[0038] The steam iron 1 shown in figure 1 further com-
prises an auto switch-off unit 13 configured for powering
down the heating element 6 in case the steam iron 1 is
not moved or gripped during a predefined period of time.
The auto switch-off function improves the safety of the
steam iron 1’s operation, because the steam iron 1 is
automatically powered-off when it is not used anymore,
thus avoiding safety hazards. The auto switch-off func-
tion may also be referred to as a SensorSecure function
of the iron. For realising the auto switch-off function, the
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auto switch-off unit 13 comprises a switch element 14
connected in series with the thermostat unit 12. The
switching operation of the switch element 14 is controlled
by a control unit 15. Preferably, the control unit 15 is
implemented as a programmabile timer unit. A sensor 16
is connected to the control unit 15, with the sensor signals
generated by the sensor 16 being evaluated by the con-
trol unit 15. In case the control unit 15 detects that the
iron 1 has not been moved or gripped for a period of time
that exceeds a predefined threshold, the control unit 15
will control the switch element 14 in a way that the power
supply of the heating element 6 is interrupted.

[0039] The sensor 16 may be realised as a motion sen-
sor adapted for detecting movements of the iron 1. Alter-
natively, the sensor 16 may be realised as a touch sen-
sitive sensor configured for detecting whether or not the
user touches or grips the iron. The sensor 16 may also
be configured for additionally detecting an orientation of
the iron 1. For example, the sensor 16 may detect if the
iron 1 and the iron 1’s soleplate 2 are in a horizontal
position or in an upright position. In case the soleplate 2
is in a horizontal position, the iron 1 should be switched
off quickly, and for this reason, the threshold time is set
to a comparatively short threshold time of for example
30 seconds. In case the iron 1 and the soleplate 2 are in
an upright position, the situation is less critical. In this
case, the time threshold for powering down the iron 1 is
set to a comparatively large value, for example to 8 min-
utes. A sensor 16 for detecting both motion and orienta-
tion of the iron 1 may for example be realised as a ball
sensor comprising a ball that is movably accommodated
in a cage. By detecting a displacement of the ball relative
to the cage, motion and orientation of the iron 1 can be
detected.

[0040] In figure 1, a steam iron 1 is shown. However,
embodiments of the present invention are not limited to
a steam iron, but may also be applied to a dry iron, to a
motor steam iron or to an iron connected to a steam sta-
tion. The iron may either be a one-temperature device
configured for bringing the soleplate to a predetermined
target temperature, but embodiments of the present in-
vention may also relate to an iron comprising a temper-
ature dial for selecting a desired target temperature,
whereby the selection may for example depend on the
type of garment to be ironed.

[0041] Figure 2 shows the temperature (in °C) of the
soleplate as a function of time (in minutes) during a heat-
ing phase of the iron. The heating curve 17 relates to an
iron comprising an electronic thermostat, whereas the
heating curve 18 has been acquired for an iron equipped
with a mechanical thermostat, for example a thermostat
of the bimetal type. Both the heating curve 17 and the
heating curve 18 start at a temperature of about 20°C
and show the initial heating phase that takes place when
the iron is plugged in. In the temperature curve 18 con-
trolled by a mechanical thermostat there is a temperature
overshoot 19 after the initial heating phase, with the tem-
perature of this overshoot (about 240°C) being consid-
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erably higher than the stabilised temperature of about
190°C. This temperature overshoot 19 is due to the ther-
mal inertia of the soleplate 2, with said thermal inertia
depending on the mass distribution of the soleplate 2.
When the soleplate 2 is heated up, it takes a while until
a temperature equilibration is accomplished, and for this
reason, the heating element 6 continues heating during
the overshoot 19 until it is switched off by the thermostat
unit 12. Especially when ironing delicate garments, for
example clothing with a one dot care symbol, these tem-
perature overshoots may cause problems, because the
temperature peak may lead to irreversible marks, gar-
ment hardening, shrinking or burns. Therefore, it would
be desirable to reduce or even eliminate the temperature
overshoot 19. After the temperature overshoot 19 has
occurred, the temperature is stabilised, but the temper-
ature variations of the curve 18 are still higher than in the
corresponding heating curve 17 related to an electronic
thermostat. In the heating curve 18, the graph is not flat,
but has a cutting saw shape.

[0042] In contrast, the heating curve 17 has been ac-
quired for an iron where the temperature control is done
by an electronic thermostat. The electronic thermostat
comprises a temperature sensor that gives information
to an electronic control unit. From the heating curve 17,
it can be seen that there is no temperature overshoot.
As soon as the temperature is stabilised, the temperature
variation is very low and the graph is quite flat. Using an
electronic control, there is a nearly constant flow of tem-
perature information between the temperature sensor
and the electronics and it is therefore possible to control
these overshoots by implementing a dedicated logic in
the electronics. With a mechanical thermostat, on the
contrary, there is no option to inform the electronics about
the progression of temperature. Hence, there is a need
to reduce or avoid thermal overshoots.

[0043] For reducing the overshoots, it is suggested to
interrupt the power supply of the heating element 6 at
one or more power interruption intervals during the heat-
ing phase of the heater element 6. Compared to the total
duration of the heating phase, the length of the one or
more power interruption intervals is comparatively short,
for example in the range of several seconds. Neverthe-
less, during the one or more power interruption intervals,
atemperature equilibration may take place, and as a con-
sequence, effects like overshoot are reduced. In figure
3, a modified heating curve 20 is shown as a function of
time, the modified heating curve 20 comprising at least
one power interruption interval 21. For comparison, the
original heating curve 22 with the overshoot 23 is indi-
cated with dotted lines. By comparing the modified heat-
ing curve 20 and the original heating curve 22, it can be
seen that the overshoot 24 of the modified heating curve
20is considerably reduced relative the original overshoot
23, with the maximum temperature being about 210°C.
As a consequence, no detrimental effects occur when
ironing delicate garments. In particular, irreversible
marks, garment hardening, shrinking or burns are pre-
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vented.

[0044] Inthe exampleoffigure 3, the power interruption
takes place during the power interruption interval 21 with
a delay of 26 seconds relative to the start of the heating
phase. The length of the power interruption interval 21
is set to 10 seconds. Hence, the duration of the power
interruption interval is considerably shorter than the du-
ration of the heating phase. In particular, the power in-
terruption takes place during a comparatively small sub-
interval of the heating phase, with the length of the power
interruption interval being for example less than one third
of the duration of the heating phase, or less than one
fourth of the duration of the heating phase, or less than
one fifth of the duration of the heating phase.

[0045] Preferably, for switching off the heating element
6 during the power interruption interval 21, the compo-
nents of the auto switch-off unit 13 shown in figure 1 are
utilised. In particular, the control unit 15 and the switch
element 14 can be utilised for realising an auto switch-
off functionality and for enforcing a power down of the
heating element 6 during the one or more power inter-
ruption intervals 21. As can be seeninfigure 1, the switch
element 14 is connected in series with the thermostat
unit 12 and is capable of disrupting the power supply to
the heating element 6. The switch element 14 may for
example be realized as a relay. The control unit 15 can
be implemented as a programmable timer unit that is
responsible both for performing the auto switch-off func-
tion and for controlling the switch element 14 in a way
that power of the heating element 6 is switched off during
the one or more power interruption intervals 21. For ex-
ample, timing parameters defining the time pattern of the
one or more power interruption intervals 21 may be stored
in the control unit 15. For each of the power interruption
intervals, a respective time delay relative to the on-set of
the heating phase and a respective duration of the power
interruption interval may be stored.

[0046] Inthe lower part of figure 3, the switching oper-
ation of the switch element 14 is shown as a function of
time. Initially, at the start of the heating phase, the switch
element 14 is switched on during a delay time 25 of for
example t = 26 seconds. During this delay time 25, the
soleplate 2 is heated up by the heating element 6. After
the delay time 25, the switch element 14 switches off the
power supply for the heating element 6, and during the
power interruption interval 21, the heating element 6 is
powered off. During the power interruption interval 21, a
thermal equilibration of the soleplate 2’s temperature can
take place. At the end of the power interruption interval
21, the switch element 14 is switched on again, and dur-
ing the subsequent interval 26, power is supplied to the
heating element 6. In the further course of the heating
process shown in figure 3, the switch element 14 remains
switched on, with the alternating sequence of heating
phases and non-heating phases being solely controlled
by the thermostat unit 12.

[0047] Usingthe components of the auto switch-off unit
13 for realising the power interruption intervals 21 allows
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for improving the heating behavior of the iron 1 at almost
no extra cost, because both the switch element 14 and
the control unit 15 are already present in the iron 1.
Hence, it is sufficient to provide an additional routine in
the control unit 15.

[0048] However, it is also possible to use a dedicated
control circuit for implementing a power-down function-
ality at one or more power interruption intervals during
the heating phase. In this case, the iron 1’s auto switch-
off function or a SensorSecure function is not required.
Figure 4 shows a set-up comprising a dedicated control
circuit configured for enforcing the one or more power
interruption intervals. The set-up in figure 4 comprises a
power supply 27, a heating element 28, a thermostat unit
29 and a dedicated control circuit 30 configured for shut-
ting off the power supply to the heating element 28 during
the one or more power interruption intervals.

[0049] The dedicated control circuit 30 comprises a
switch element 31 and a control unit 32 configured for
controlling the switching of the switch element 31. The
control unit 32 may for example be implemented as a
programmable timer unit. At the control unit 32, timing
parameters defining the time pattern of the one or more
power interruption intervals may be stored. For example,
for each of the one or more power interruption intervals,
a respective delay time and a respective duration of the
interruption interval may be stored.

[0050] The iron 1 may for example comprise a heating
lamp connected in parallel to the heating element 6 or to
the heating element 28. In this case, it may be advanta-
geous to provide for a unique power interruption interval
21 that is disposed as close as possible to the heating
lamp’s shut-down, i.e. as close as possible to the end of
the heating phase. According to the user manual, the iron
is ready to use as soon as the heating light switches off.
In order to avoid a confusion of the user, the power in-
terruption interval should be arranged at the end of the
heating phase. As shown in figure 3, the result is that the
heating lamp is powered off earlier. Instead of being pow-
ered off atthe point of time 33, the heating lamp is already
powered off at the modified point of time 34. Accordingly,
a switch-off of the heating lamp still indicates to the user
that the appliance is ready to be used. To avoid a blinking
of the heating lamp, the heating phase should only com-
prise one power interruption interval that is disposed
close to the end of the heating phase.

[0051] However, the time pattern for the one or more
power interruption intervals could be individually chosen
for a respective device. The different mass and temper-
ature distribution of a soleplate, the presence or absence
of the heating lamp, the presence or absence of an anti-
drip disk, etc. would define how to interrupt the power via
electronics to avoid the temperature overshoots.

[0052] In figure 3, it has been shown how temperature
overshoots of the soleplate’s initial heating phase can be
reduced. Butthe problem of temperature overshoots may
also occur in case the device is powered down by the
auto switch-off function or SensorSecure function be-
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cause it is not moved or gripped for a certain period of
time. Then, the user may move the iron or grip the iron
and initiate a subsequent heating phase of the heating
element. During the period of inactivity, the soleplate may
have cooled down considerably. Hence, when the sole-
plate is heated up again, temperature overshoots may
occur during the subsequent heating phase. Also in this
case, the proposed solution is that power interruption in-
tervals are included in the subsequent heating phase in
order to reduce or even eliminate the temperature over-
shoots.

[0053] Figure 5shows a temperature curve 35 indicat-
ing the soleplate 2’s temperature (in °C) as a function of
time, with the temperature curve 35 comprising a cooling
phase 36 and a subsequent heating phase 37. At the
point of time 38, the heating element is powered down
by the auto switch-off function after a period of inactivity.
As indicated in the lower part of figure 5, the switch ele-
ment 14 of the auto switch-off unit 13 is powered off at
the point of time 38 and remains in the switched-off state
during the cooling interval 39. At the point of time 40, the
user moves the iron or grips the iron 1. The control unit
15 detects this event by evaluating the signals of the sen-
sor 16 and switches on the switch element 14, as indi-
cated in the lower part of figure 5. As a consequence,
the subsequent heating phase 37 is initiated. As the cool-
ing phase 36 may have been quite long, for example in
the range of 30 minutes, the soleplate 2 may have cooled
down considerably when the subsequent heating phase
37 starts. Accordingly, during the subsequent heating
phase 37, temperature overshoots may occur as well.
[0054] The proposed solution is that depending on the
cooling phase 36 of the soleplate 2, one or more power
interruptions 41 could also be included into the subse-
quent heating phase 37 in order to minimise the temper-
ature overshoots. In the lower part of figure 5, a power
interruption interval 41 that occurs during the subsequent
heating phase 37 is depicted, with the heating element
6 being powered down during the power interruption in-
terval 41. The power interruption may be performed with
a time delay of 20 seconds after the start of the subse-
quent heating phase 37 and the power interruption inter-
val 41 may have a length of for example 10 seconds. In
this regard, it is advantageous if the timing parameters
of the one or more power interruption intervals that occur
during the subsequent heating phase are chosen in de-
pendence on the preceding cooling phase 36. The longer
the cooling phase 36 has been, the lower the temperature
at the onset of the subsequent heating phase 37 will be,
and the longer the heating of the soleplate 2 will take.
Accordingly, in the preferred embodiment, the delay time
of the power interruption interval 41 is chosen in depend-
ence on the duration of the preceding cooling interval 39.
The longer the cooling interval 39, the longer the delay
time will be, whereas the duration of the power interrup-
tion interval 41 is always kept at ten seconds.

[0055] Figure 6 shows a mapping table for translating
the length of the cooling interval into a corresponding
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delay time for the power interruption interval. The first
column indicates the length of the cooling interval 39,
whereas the second column indicates the corresponding
delay time in seconds for the timing of the power inter-
ruption interval 41. The length of the power interruption
interval 41 is constantly kept at 10 seconds, no matter
how long the preceding cooling interval 39 has been.
From the entry 42 in the table of figure 6, it can be seen
that for a length of the cooling interval 39 in the range
between 26.5 minutes and 30.5 minutes, the delay time
between the start of the heating phase 37 and the power
interruption interval 41 is twenty seconds. This corre-
sponds to the time pattern shown in figure 5.

[0056] In the example shown in figures 5 and 6, the
delaytimeis varied in dependence on the preceding cool-
ing interval 39 while the length of the power interruption
interval 41 is kept constant. However, the length of the
power interruption interval may be varied in dependence
on the preceding course of the heating process as well.
For example, both the delay time and the length of the
power interruption interval or only the length of the power
interruption interval may be varied in dependence on the
preceding course of the heating process, for example in
dependence on the length of the cooling interval 39.
[0057] The features described in the above descrip-
tion, claims and figures can be relevant to the invention
in any combination. Their reference numerals in the
claims have merely been introduced to facilitate reading
of the claims. They are by no means meant to be limiting.

LIST OF REFERENCE NUMERALS

[0058]

1 steam iron

2 soleplate

3 housing

4 handle

5 power supply

6 heating element

7 steam chamber

8 water tank

9 water

10  water dosage device

11 steam outlet ports

12 thermostat unit

13 auto switch-off unit

14 switch element

15  control unit

16  sensor

17  heating curve for electronic thermostat
18  heating curve for mechanical thermostat
19  temperature overshoot

20  modified heating curve with power interruption in-

terval
21  power interruption interval
22 heating curve without power interruption interval
23  temperature overshoot
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24  reduced temperature peak

25 delay time

26  switched-on state of the switch element
27  power supply

28  heating element

29  thermostat unit

30 dedicated control circuit

31  switch element

32  control unit

33  point of time when heating lamp is shut off
34  modified point of time when heating lamp is shut off
35 temperature curve

36  cooling phase

37  heating phase

38  point of time when iron is deactivated
39  cooling interval

40 point of time when iron is reactivated

41  power interruption interval

42  entry of mapping table

Claims

1. Aniron (1) comprising

a soleplate (2),

a heating element (6, 28) thermally coupled with the
soleplate (2),

a thermostat unit (12, 29) configured for controlling
operation of the heating element (6, 28), the thermo-
stat unit (12, 29) being configured for alternatingly
effecting heating phases and non-heating phases of
the heating element (6, 28),

a switch element (14, 31) adapted for switching a
power supply of the heating element (6, 28),

a control unit (15, 32) adapted for controlling a
switching operation of the switch element (14, 31),

characterised in that

the control unit (15, 32) is configured for assigning
arespective time pattern defining one or more power
interruption intervals (21, 41) to at least one selected
heating phase of said heating phases, with the switch
element (14, 31) being configured for interrupting
power supply of the heating element (6, 28) during
the one or more power interruption intervals (21, 41)
in accordance with the respective time pattern.

The iron (1) according to claim 1, wherein the re-
spective time pattern defining the one or more power
interruption intervals (21, 41) is specified by one or
more timing parameters.

The iron (1) according to claim 2, wherein the timing
parameters for the one or more power interruption
intervals (21, 41) of a selected heating phase com-
prise at least one of:

a delay time (25) that specifies a time delay be-
tween an onset of the selected heating phase
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and a start of the power interruption interval (21,
41) in said heating phase,

a length of the power interruption interval (21,
41).

The iron (1) according to claim 2 or claim 3, wherein
the one or more power interruption intervals (21, 41)
are enforced by the control unit (15, 32) in accord-
ance with timing parameters chosen in dependence
on a preceding course of the heating process.

The iron (1) according to any one of claims 1 to 4,
wherein the one or more power interruption intervals
(21, 41) of a selected heating phase are part of the
selected heating phase.

The iron (1) according to any one of claims 1 to 5,
wherein the iron (1) comprises an auto switch-off unit
(13) configured for switching off the power supply of
the heating element (6, 28) in case the iron (1) is not
moved or gripped during a predetermined period of
time.

The iron (1) according to any one of claims 1 to 6,
wherein the iron (1) comprises an auto switch-off unit
(13), with the control unit (15, 32) and the switch
element (14, 31) being part of the auto switch-off unit
(13).

The iron (1) according to any one of claims 1 to 7,
wherein the iron (1) comprises an auto switch-off unit
(13), wherein the heating phases of the heating el-
ement (6, 28) comprise at least one of:

an initial heating phase that takes place when
the iron (1) is powered on,

a subsequent heating phase (37) that takes
place when the heating element (6, 28) is pow-
ered up after being powered off during a period
of inactivity.

The iron (1) according to any one of claims 1 to 8,
wherein the switch element (14, 31) is connected in
series with the thermostat unit (12, 29).

The iron (1) according to any one of claims 1 to 9,
wherein the one or more power interruption intervals
(21, 41) are configured for reducing or suppressing
temperature overshoots (23) that are due to the sole-
plate 2's thermal inertia during the at least one se-
lected heating phase.

The iron (1) according to any one of claims 1 to 10,
wherein the one or more power interruption intervals
(21, 41) are configured to allow for a temperature
equilibration in order to compensate for a thermal
inertia of the soleplate (2).
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12.

13.

14.

15.

The iron (1) according to any one of claims 1 to 11,
wherein the thermostat unit (12, 29) is a mechanical
thermostat.

The iron (1) according to any one of claims 1 to 12,
wherein the thermostat unit (12, 29) comprises a bi-
metal element configured for controlling the heating
phases and the non-heating phases of the heating
element (6, 28).

The iron (1) according to any one of claims 1 to 13,
whereintheiron (1) is a one-temperature device con-
figured for operating at one single target tempera-
ture.

A method for operating a heating element (6, 28) of
an iron (1),

the iron (1) comprising a soleplate (2), the heating
element (6, 28) being thermally coupled with the
soleplate (2),

a thermostat unit (12, 29) configured for controlling
operation of the heating element (6, 28), and

a switch element (14, 31) configured for switching a
power supply of the heating element (6, 28),

the method comprising the steps of

heating the soleplate (2) according to alternating
heating phases and non-heating phases under the
control of the thermostat unit (12, 29),

determining a respective time pattern defining one
or more power interruption intervals (21, 41) for at
least one selected heating phase of said heating
phases, interrupting power supply of the heating el-
ement (6, 28) during the one or more power inter-
ruption intervals (21, 41) in accordance with the re-
spective time pattern.
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Time Slot Delay time
(min) (sec)
t<3.5 0

35<t<5 8

5<1t<6.5 9

6.5<t<7.5 10

7.5<t<8.5 11

85=<t<9.5 12

95<t<11.5 13
115<t<14 14
14<t<16 15
16<t<19 16
19<t<215 17
21.5<t<235 18
23.56<t<26.5 19
26.5<t<305 20
30.5<t<36.5 21
36.5<t<41 22
41 <t<46.5 23
46.5<t<53.5 24
53.5<t<66 25

66 <t< 91 26
91<t<121.5 27

t>121.5 28
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