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Steam iron with calcification indication,

The invention relates to a steam iron with calcification indication. Such a steam
iron is known from PC'I" International Application No. WO 95/16378. The present invention is
concemed with the effects of mineral deposits, often referred to as calcification or scaling, in
the steam chamber and the steam vents of a steam iron. In areas with so-called hard water the
deposition of minerals in apparatuses in which tap water is heated to temperatures above 68
degrees centigrade is inevitable. The effect of the calcification depends on the construction of
the apparatus. In coffee brewers the calcification obstructs the water flow through the water
conduit and therefore the coffee brewer must be periodically cleansed, for example, with
vinegar to remove the scale. In practice, the user often forgets the regular decalcification of the
apparatus. In the long run the thickness of the deposited layer of scale causes overheating and
the apparatus may burn out. In steam irons similar problems may occur. The user is expected
to perform a self clean action in order to remove the deposited scale from the walls of the
steam chamber and the steam vents, For this purpose the user must disconnect the power cord
of the hot iron from the A.C. mains voltage and fill the iron with cold water. The thermal
shock caused by the cold water on the hot walls of the steam chamber and the steam vents
removes the thin calcification layer from the walls. Also the users of steam irons often forget
to regularly perform such a self-clean action.

Many solutions have been invented to wamn the users that the calcification has
reached a certain limit and that the apparatus has to be cleansed. In said PCT International
Application No. WO 95/16378 the temperature of the hot water is repeatedly measured and
compared with an initial temperature. If the temperature difference exceeds a given value, an
acoustic or visual signal indicates that the apparatus is calcified. Offenlegungsschrift DE 32 23
969 discloses a coffee maker having a timer which measures the time to heat up the cold
water. When the conduit is calcified this time is longer and the calcification indicator is
activated when this time exceeds a predetermined value. However, these known techniques
i'equire a fixed volume of cold water to start with and are not suitable for steam irons, as the

temperatute and the volume of cold water are not fixed but variable.
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It is therefore an object of the present invention to provide a steam iron with a
suitable calcification indication. To this end, the steam iron with calcification indication is
characterized in that it comprises an indicau.)r for indicating calcification, timing means for
measuring an accumulated time of use of the steam iron, and means for activating the indicator
when the accumulated time exceeds a predetcrmined threshold level.

~ The timing means measure the time of use of the steam iron. The accumulated
time of use is indicative of the amount of scale deposited in the steam chamber and steam
vents. When the accumulated time of use exceeds a threshold the calcification indicator is
activated to wam the user that a self-clean action is to be performed. A refinement of the time
of use may be obtained by accumulating the time of use only during steam generation, A
further refinement may be obtained by correcting the accumulated time of use with.a
weightiné factor which depends on the steam rate. The higher the steaming rate, the faster the
time-of-use accumulation proceeds. Alternatively, the weighting factor may be made
dependent on the hardness of the water to be steamed. It is further possible to make the
threshold level for activéting the Calciﬁcation indicator dependent on the hardness of the
water. The softer the water, the longer the intervai,between two self cleans can be. The
hardness of the water can be selected by means of a dial set by the user or by a hidden switch
to be set in the shop.

The above and other features and advantages of the invention will be apparent
from the following description of exémplary embodiments of the inveﬁtion with reference to
the accompanying drawing, in Which:

The sole Figure shows a schematic cross sectional view of an embodiment of a

steam iron according to the invention.

The steam iron has a soleplate 2, which is heated by an electric heating element
4. The temperature of the soleplate 2 is measured with a temperature sensor 6, for example a
resistor with a positive (PTC) or negative (NTC) temperature coefficient, theﬂnaily coupled to
the soleplate 2. The desired soleplate temperature can be adjusted by means of a temperature
dial 8. A control unit 10 compares the temperature of the soleplate 2 with the desired
temperature and controls the heate_r4 accordingly. Other temperature control systems, such as
a conventional thermostat, are possible as well. Steam is gen_erated'by a steam generator 12
which comprises a water tank 14, a .watcr pump 16 and a steam chamber 18 heated by the
soleplate 2. The water pump 16 pumps water from the water tank 18 to the steam chamber 18
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via a hose 20 under command of a pump signal AS from the control unit 10. The water
evaporstes in the steam chamber 18 and escapes through steam vents 22 in the soleplate 2.The
stearn rate is adjusted by means of a dial 26. The steam iron further has a hand sensor 24, for
example a capacitive sensor, incorporated in the handgrip 28. The hand sensor 24 reports to
thie control unit 10 whether the steam iron is in use or not. The control unit 10 comprises a
timer 30 which measures the time of use of the steam iron. The timer 30 may comprise a clock
pulse generator and a counter for counting the clock pulses. The timer activates a scale or
calcification indicator 32 when the counter has counted a predetermined number of clock
pulses. The indicator 32 may be a light emitting diode (LED) mounted at a suitable place, but
other indication systems, such as a liquid crystal display (LCD) and/or a beeper or buzzer may
be employed as well. The hardness of the water can be communicated to the timer 30 by
means of an optional dial 34 to be set by the user or by means of a selection switch (not
shown) mounted inside the steam iron and to be set by a qualified person in the shop where the
iron is sold. The iron further has a push button 36 which is to be activated by the user to start a
self-clean action. The electronic circuits of the control unit 10 and the timer 30 receive aDC
supply voltage derived from the AC mains voltage via the power cord 40, Back-up batteries or
back-up capacitors (not shown) are used to supply DC supply voltage to circuitry (not shown)
for storing information and for other purposes.

When the steam iron is in use, the hand sensor 24 supplies a signal to the timer
30 and the timer 30 starts counting clock pulses and thus measures the time that the iron is in
use. The counted number is stored and saved when the iron is disconnected from the mains.
When the accumulated number of counted clock pulses exceeds a predetermined amount, the
time-out value, the timer 30 activates the indicator 32, thus waming the user that the scale in
the iron should be removed by means of a self clean action. During such a self-clean action the
hot iron is disconnected from the AC mains voltage, the tank 14 is filled with cold water and
the push button 36 is pressed. The push button 36 activates the water pump 16 and cold water
is pumped to the hot steam chamber 18 and the hot steam vents 22. The sudden cooling down
of the thin scale layers on the walls of the steam chamber 18 and in the steam ver;ts 22
causes the layers to break into pieces which are washed away by the passing cold water. After
the self-clean action the counter of the timer 30 is reset for a new counting session and the
activation of the indicator 32 stops. It is to be noted that mechanical pump and valve systems,
manuaily operated by the user, can also be employed to admit water from the water tank 14 to
the steam chamber 18.
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The in-use timing may be refined by sensing whether steam is generated or not
and to stop.the counter of the timer 30 when no steam is generated. This can be accomplished,
for example by monitoring the pump signal AS. When the water pump 16 runs, steam is being
generated, so that the pump signal AS is indicative of steam being generated.

The in-use timing may be further refined by making the counting of the clock
pulses dependent on the steam rate adjusted with the dial 26. In this way the timer 30 adapts
the measurement of the accumulated time with a weighting factor which depends on the steam
rate. When the steam rate is low, more clock pulses are used to reach the time-out value, and
when the steam rate is high, less clock pulses are used. In this way the timer 30 makes
allowance for the faster deposition of scale when more steam is generated. An alternative way
is to weight the time with a weighting factor which depends on the hardness of the water as set
by means of the dial 34. It is further possible to make the time-out value of the counter in the
timer 30 depende}lt on the hardness of the water, so that hard water causes an earlier time-out
than soft water. _

The invention is not limited to the émbodiment shown in the sole Figure. All
electronic functions may be replaced by more conventional counterparts. The timer 30, for
example, may be a mechanical timer; the water pump 16 may be a manually operated pump or
valve system; the temperature control may employ a conventional thermostat and the
weighting 6f the timing in dependence on the steam rate and/or the hardness of the water may
be accomplished by a suitable gearing in the timer.
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CLAIDMS:
1. A steam iron with calcification indication, characterized in that it comprises an

indicator for indicating calcification, timing means for measuring an accumulated time of use

of the steam iron, and means for activating the indicator when the accumulated time exceeds a
predetermined threshold level.

2. A steam iron as claimed in claim 1, characterized in that the steam iron further
comprises steam sensing means for generating a steaming signal indicative of steam
generation, the timing means only being operative to measure the accumulated time if the

steaming signal indicates steam generation.

3. A steam iron as claimed in claim 2, characterized in that the steam iron further
comprises means for sensing the steam rate, the timing means being operative to adapt the
measurement of the accnmulated time with a weighting factor which depends on the steam

rate.

4, A steam iron as claimed in claim 1, 2, or 3, characterized in that the timing
means are operative to adapt the measurement of the accumnulated time with a weighting factor
which depends on the hardness of the water to be steamed.

S. A steam iron as claimed in claim 1, 2, or 3, further comprising means for

adjusting the predetermined threshold level to the hardness of the water to be steamed.
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