
EP 0 390 264 B1 Description The invention relates to an electric steam
iron, comprising a housing, a soleplate connected thereto and provided with
steam outlets, a first heating element for healing of the soleplate, a
steam generator 5  connected via a steam pipe to the steam outlets in the
soleplate, and a second heating element for heating the steam generator,
the steam iron having a control circuit for regulating the output power of
the second heating element. Such a steam iron is known from European Patent
Application EP-A-O 232 924. The steam iron disclosed in this patent
produces a relatively large quantity of steam compared with earlier known
steam 10  irons. This large steam production not only serves to moisten the
articles being ironed, but also helps to heat them up, the latter being
partly a result of the condensation of the steam in the fabric. In an
ironing process periods of active ironing, the ironing cycles, are
alternated with pauses to move the article being ironed or to replace it by
an unironed article. In the known steam iron the power to the second
heating element and consequently the steam production is interrupted during
the pauses when the 15  iron is not being used. As already described in the
above-mentioned Patent Application, the period of active ironing can be
divided roughly in two phases. During the first phase the article is heated
and moistened by means of the steam introduced into the article, while
during the second phase the moisture is evaporated from the article, and
the latter is simultaneously smoothed under pressure. The known steam iron
has the disadvantage that the delivery of steam is constant during the
period of 20  active ironing and the iron also delivers a large quantity of
steam during the above-mentioned second phase, thereby obstructing the
evaporation of moisture in the article. It is the object of the invention
to provide a steam iron having not this disadvantage. The steam iron
according to the invention is for that purpose characterised in that the
output power of the second heating element is regulated during a period of
active ironing to produce a varying amount of 25  steam by the steam
generator in said period. This means that during the above-mentioned second
phase of the period of active ironing the steam production can be made
considerable lower than during the beginning of the period of active
ironing. The steam production can even be stopped completely at the end of
the period of active ironing, if desired. This regulation has a number of
advantages. The evaporation of the moisture from the article being ironed
takes place faster because less steam is introduced, and the ironed 30
article is drier at the end. There is also a certain saving in energy, due
to the fact that less water has to be vaporized per ironing cycle,
topping-up with water is required less frequently, and less water vapour
goes into the room in which the ironing is taking place, so that it does
not have to be ventilated as thoroughly. It has also been found that a
better ironing result is obtained in this way. The above-mentioned control
circuit can be fairly simple and can, for example, be designed exclusively
35  for generating the maximum output in the second heating element for a
short period at the beginning of an ironing cycle and subsequently for
operating said element at a lower and virtually constant level. The steam
iron according to the invention is further characterized in that the
control circuit is designed in such a way that the output from the second
heating element decreases at least during part of the period of active
ironing. With proper regulation, the steam production is adapted to the
steam requirements. The control 40  circuit can, however, also be designed
to make the heat output increase during that period. This is necessary, for
example, when the steam generator is provided with a pressure tank in which
a buffer stock of steam is stored which has to be topped-up later on in the
ironing cycle. In a first embodiment of the steam iron according to the
invention, the control circuit has time- measuring means and is equipped
for regulation of the output power of the second heating element at least
45  partly as a function of the time elapsing during the period of active
ironing. Since the length of that period cycle is determined by the surface
area to be ironed and the user's ironing speed, parameters which show only
a limited variation, a time-controlled steam production is adequate in a
large number of cases. In a second embodiment of the steam iron according
to the invention, the steam iron is provided with means for measuring the
heat output of the first heating element, and the control circuit is
designed for 50  controlling the output of the second heating element at
least partly as a function of the above-mentioned heat output. The steam
production is controlled by the amount of heat required to heat the
articles being ironed all the way through. The steam production is thus
adapted dynamically to the article being ironed, which leads to the optimum
ironing result with limited steam consumption. In order to have steam
rapidly available again after a break between two ironing cycles, during
which 55  the steam output is interrupted, the control circuit is designed
for maintaining the temperature of the steam generator when no steam is
required. This can be achieved by using a temperature sensor to maintain
the temperature of the steam generator at a fixed value, which is, for
example, at or just below boiling point at 



the prevailing pressure in the steam generator. 2    EP 0 390 264 B1 Before
the ironing can be started, the steam generator must be brought to
temperature when the iron has been switched on. Since in the steam iron
according to the invention the steam production is regulated by the supply
of electric current to the second heating element, the boiling temperature
of the water at the desired pressure in the steam generator must be
established before the iron is ready for use. The boiling 5  temperature
must actually be measured each time the iron is used, since it can vary by
a number of degrees as a result of pressure differences occurring in the
atmosphere, or in the case of use at various altitudes. For this purpose,
the control circuit has a temperature sensor for measuring the temperature
of the steam generator, and the control circuit is equipped for determining
the boiling temperature of the water in 10 the steam generator by measuring
the temperature change per unit time. While the steam generator is heating
up at a constant output, the temperature of the steam generator rises
approximately in a linear manner. When the water temperature approaches
boiling temperature, water is converted into steam, which reduces the
degree of temperature increase. The boiling point is determined by
detecting this reduction, and the boiling temperature is then measured and
stored in a memory present in the control circuit. 15    In a preferred
embodiment of the invention, provision is made in the steam pipe for a
steam valve by means of which the steam pipe can be shut off, and the steam
generator has a pressure tank which can build up in it an excess pressure
relative to the ambient pressure. This makes it possible for the steam
generator to be heated with the steam valve closed during a break or
standby period until a considerable excess pressure relative to the ambient
pressure and a corresponding temperature prevail therein, for 20 example
approximately 10[err] Pa and approximately 120[err]C. At this pressure and
temperature the steam generator contains, as it were, a buffer stock of
steam, which is released to the article being ironed via the steam pipe and
the steam outlets after the steam valve is opened at the beginning of a
period of active ironing. Due to the fact that the pressure inside the
steam generator falls, the water starts to boil, and steam is formed until
the temperature has decreased after a number of seconds and the excess
pressure has 25 reduced to a threshold value of, for example, 0.2.105 Pa.
The decreasing pressure means a decreasing steam delivery during the first
phase of the period. After a number of seconds, for example a time interval
of a preset duration, or the duration of which is determined by the
pressure or temperature in the steam generator, the second heating element
is switched on by the control circuit for keeping the steam delivery up to
the mark during the remainder of the period. The steam delivery is
stabilized at a predetermined level 30 by switching on and off the second
heating element with a fixed duty cycle. By varying the duty cycle, for
example as a function of time and/or as a function of the heat delivery of
the soleplate, it is possible to vary the steam delivery depending on steam
requirements. In a further embodiment of the steam iron according to the
invention the control circuit has a temperature sensor for measuring the
temperature of the steam generator and a pressure sensor for 35 measuring
the pressure in the steam generator, and the control circuit is designed
for determining the maximum temperature of the water in the steam generator
by measuring the temperature when the pressure in the steam generator is
equal to a predetermined pressure or is of a predetermined difference from
the ambient pressure. In this way the maximum desired temperature of the
water is determined on the basis of the rising pressure in the steam
generator. 40     This embodiment can also have the above-mentioned
temperature sensor disposed on the second heating element, and the control
circuit equipped for measuring the temperature of the water in the steam
generator by measuring the temperature of the second heating element some
time after the pressure in the steam generator has reached the
predetermined value or the predetermined difference and the second heating
element is switched off. When the pressure in the steam generator rises to
the pressure at which 45 the pressure sensor responds, the current supply
to the second heating element is interrupted. After a few seconds have
elapsed, the heating element and the temperature sensor fixed thereto have
assumed the temperature of the water in the steam generator. This is
established due to the fact that the temperature of the heating element
falls no further. The temperature then prevailing is precisely the
temperature of the water in the steam generator at which steam is formed
when there is renewed heat output. Measuring the 50 temperature of the
second heating element instead of the temperature in the steam generator
has the advantage that the sensor need not be fitted separately in the tank
and the boiling temperature can be 



established clearly, due to the fact that the measured fall in temperature
exhibits a clearly perceptible kink. An additional advantage of fitting the
temperature sensor on the second heating element is that it can also be
used as the boil-dry safety device. This avoids the need for a separate
sensor. 55     In yet another embodiment of the steam iron according to the
invention the control circuit is provided with a position detector, and the
control circuit is equipped for closing the steam valve when the position
detector indicates an unusual position. The position detector is used to
detect whether the position of the iron is such that hot water can reach
the steam pipe. If this is the case, the steam valve is closed, in order 3
EP 0 390 264 B1 to prevent hot water from passing out through the steam
pipe and steam outlets as a result of the excess pressure prevailing. A
Hall sensor or a mercury switch are examples of what can be used as the
position detector. The control circuit may also be equipped for regulating
the current supply to the first heating element, 5  and thereby the
temperature of the soleplate, and first bringing the steam generator and
then the soleplate to temperature while the iron is heating up. Due to the
fact that the control circuit regulates not only the heating of the steam
generator, but also the steam production and the heating of the soleplate,
the heating of the soleplate can wait until the steam generator has reached
its temperature and until the user actually begins to iron. 10
Additionally, the control circuit may also be equipped for regulation of
the temperature of the soleplate and for bringing the steam generator and
the soleplate to temperature virtually simultaneously during heating up of
the iron. In this way the soleplate and the steam generator both reach the
desired temperature in the shortest possible time. If both elements have a
relatively low power, the two elements can be switched on simultaneously
but, on the other hand, they can also be switched on alternately if they
each is have a high power. This latter situation has the advantage that
each individual element can be driven temporarily with a high power, so
that both rapid heating up of the soleplate and a high steam production are
obtained. During the ironing process there are breaks between ironing
cycles, in general in order to move or replace the article being ironed. No
steam is released during these breaks. In an embodiment of the steam 20
iron according to the invention the control circuit has a presence detector
or a movement detector. If a switch, leakage current switch or
photoelectric cell is fitted in the handle of the iron for detecting the
presence of the user, the steam delivery can be interrupted during the
breaks and can be resumed immediately when the user picks up the iron
again. The detection of the break can also be carried out by means of a
movement detector which is provided with, for example, a mercury switch or
a Hall element. 26    In a preferred embodiment of the steam iron according
to the invention the control circuit has a switch for switching on only the
first heating element or only the second heating element. The two heating
elements are then never switched on simultaneously, which means that each
of the two elements can have a high power without the electrical
connections having to be dimensioned for the sum of the two powers. The
reaction time for heating up soleplate and steam generator separately is
thereby reduced to a 3o minimum. Such a switch can comprise, for example,
two separate switches, one for each heating element, and a control circuit
by means of which the switches are controlled selectively. In order to make
the regulation of the heat output to the soleplate go directly towards
heating up the article being ironed, the soleplate has a low heat capacity.
This also has the advantage that when the first heating element is switched
off, for example controlled by a signal from the presence or movement 35
detector, the soleplate cools down rapidly, which makes for greater safety.
The invention is now explained in greater detail with reference to the
drawing, in which: Fig. 1 shows schematically a cross section of the steam
iron according to the invention; Fig. 2 shows schematically an embodiment
of the control circuit; Figs. 3a, 3b, 3c and 3d show the steam flow chart
of a control program; 40    Figs. 4a to 4e show a number of variants of the
degree of steam delivery during an ironing cycle; and Fig. 5 shows the
temperature curve of the temperature of the second heating element, during
the warming-up phase. Fig. 1 shows schematically a cross section of a steam
iron according to the invention. The iron comprises a housing 10 to which a
soleplate 20 is attached. The housing is formed in such a way that a 45
handle 11 forms part of the housing. The housing 10 also contains, inter
alia, a steam generator 40 which at 



the same time serves as a water tank, a compartment 12 for the
accommodation of the control circuit, and a control panel 60. A first
heating element 21 and a temperature sensor 22, for example an NTC
resistor, are located on the top side of the soleplate. The heating element
is, for example, a conducting film in which a track-pattern so is formed.
The second heating element 41, for example also a film provided with a
track-pattern, is located on the bottom side of the steam generator 40. A
temperature sensor 42 is disposed on the electrical insulation of the
second heating element 41. The bottom of the steam generator 40 can be
provided with a layer of capillary material, which makes the entire surface
of the bottom remain moist, even if the steam generator 55 is almost empty
and the bottom is standing at an angle or even vertically. This prevents
local overheating of the steam generator. The iron is also provided with a
filling cap 45, a steam valve 46, and a sprinkler 47. The filling cap 45 is
shown as a collapsible filling cap, but a different design is, of course,
also possible. The steam valve 46 is used to open and close the steam pipe
between the steam generator 40 and the 4    EP 0 390 264 B1 steam passages
(not shown) in the soleplate, which open out into steam outlets at the
bottom side thereof. The sprinkler 47, finally, serves for additional
moistening of the articles being ironed. The iron housing also has a
control circuit for controlling the temperature of the soleplate and the
steam production in the steam generator. The control circuit is
accommodated in a compartment 12 in the handle 5  11. This position was
selected in order to avoid the high temperatures in the region of the
soleplate or the steam generator. An isolation transformer 51, for example,
is provided for the power supply to the control circuit. This means that
the control circuit has no direct contact with the mains voltage, and the
control circuit can be driven by means of a low electrical voltage, which
ensures greater safety. If there is adequate electrical 10 insulation, the
isolation transformer can be omitted. The iron is connected to the
electricity mains by means of the flex 100. The iron is also provided with
a hand presence detector 54, which forms part of the control circuit. The
presence detector can be, for example, a switch which is closed (or opened)
when the handle is gripped, and is opened (or closed) when the handle is
released. A touch control or leakage current switch, a 15  photoelectric
cell which is sensitive in the visible or infrared region, or a movement
detector by means of which handling of the iron is detected can, however,
also be used as the presence detector. The control circuit 60 has a display
panel for the display of information which is useful to the user, such as
an indication of the set temperature of the soleplate, and can also be
provided with further indications such as indicating that the soleplate has
or has not reached the set temperature, the quantity of water in the 20
steam generator etc. The control panel also has switches for setting the
temperature, setting the degree of steam delivery, for operation of the
sprinkler, and causing the release of an additional steam surge. Two relays
52 and 53 are disposed near the transformer 51, in order to switch on and
off the two heating elements 21 and 41 in response to control signals from
the control circuit. Fig. 2 shows schematically an embodiment of the
control circuit. 25     The mains voltage, for example 220V/50 Hz, is
supplied by means of the connections 101 and 102 to the primary side of the
transformer 151, and by means of two relay switches 152 and 153 to the two
heating elements 121 and 141 for the soleplate and the steam generator
respectively. A rectifier 170 is connected to the secondary connections of
the transformer 151, and a smoothing capacitor 171 and a low- voltage
supply circuit 172 are connected to the output of said capacitor. The
supply circuit 172 supplies 30  stabilized voltages of, for example, 5 and
24 volts for the control circuit. The way in which the supply voltages are
obtained and in which they are supplied to the various parts of the circuit
is not indicated any further here. The heating elements 121 and 141 have a
high power, for example 1300 W each, in order to make the heating-up time
of the soleplate and the steam generator as short as possible. Since a
total power of around 35  2600 W is greater than the maximum power which an
ordinary electrical unit in a dwelling can supply to a single domestic
appliance, and since a much lower average power is sufficient to maintain
the soleplate and the steam generator at the correct temperature, the two
heating elements are not switched on simulta- neously. For this purpose,
the relay switches 152 and 153 are disposed in such a way that the
soleplate 121 is switched on and off by the relay 152, while the relay 153,
which only takes effect when the soleplate 



40  is switched off, can switch the second heating element 141 on and off.
It is pointed out that the heating elements 121 and 141 can also be
switched by other switching elements, for example Triacs. In that case a
different design of switching circuit is, of course, required. The switches
152 and 153 are controlled by a microcomputer 155 with control software.
The microcomputer is, for example, of the NEC 7556 type. At the outputs of
the microprocessor, which are 45  shown in the drawing on the righthand
side, there are two interface circuits 156 and 157 for conversion of the
output signals of the microprocessor to a current intensity suitable for
the relays 152 and 153. Shown on the lefthand side of the microprocessor
155 are the connections of the detectors and the switches to which the
control program reacts. Temperature sensors 122 and 142, for example NTC
resistors, are provided at the heating elements 121 and 141, for measuring
the temperature of the heating 50  elements. A switch detector 159 is also
provided in the supply circuit of the heating elements and gives off a
bivalent signal, the value of which depends on whether or not one of the
heating elements is switched on. The control circuit has a phase detector
158, by means of which the switches 152 and 153 can be switched at times at
which the mains voltage is going through zero. This prevents disruptive
interference in the electricity mains and extends the service life of the
switches. Other conditions which are fed to the 55  microprocessor are the
presence of the user, for which a signal is generated by the presence
detector 154, the pressure in the steam generator, which is detected by
means of a pressure sensor or pressure controller 143, and the position of
the control switches on the control panel 161. Other signals not indicated
in any further detail can also be used. For example, a detector for the
position of the filling cap is possible, 5    EP 0 390 264 B1 so that the
heating elements are switched off if the filling cap is open, and a
position switch by means of which the steam valve is closed if the iron is
being held in an unusual position, so that no hot water can emerge or pass
out through the steam outlets. The pressure sensor can be, for example, a
simple switch which is opened when the pressure in the 5 steam generator is
below a threshold value and closed when the pressure is higher than the
threshold value. The control panel 161 has a number of switches for setting
the temperature of the soleplate, for selecting a degree of steam delivery,
and for requesting a maximum quantity of steam during a short period of
time (steam surge). 10     Apart from the operation of the switches 152 and
153, the microprocessor, via interfaces 156 and 157, gives information for
the user on a display panel 162. This information relates, for example, to
the set and actual temperature of the soleplate, and to the quantity of
water still present in the steam generator. In addition to regulation of
the temperature of the soleplate and of the steam delivery, the
microproces- sor can further increase the safety of the iron by switching
the iron off automatically after some time of non- 15 use. This is, for
example, achieved in two steps. First, the heating of the soleplate is
switched off once the presence detector 154 indicates that the user has
stopped ironing. When the temperature of the soleplate has dropped to a
value which can be considered safe as regards scorching the articles being
ironed, the soleplate is maintained at this temperature. The safe
temperature can be, for example, 70% of the set temperature, but it can
also be a fixed value, for example 100[err]C or less if the set temperature
is lower. 20 Since the heating element 121 has a high power, the soleplate
reaches the set temperature again a short time after the iron is picked up
again. Both the rapid cooling and the rapid heating-up mean that the
soleplate requires a considerably lower heat capacity than is at present
customary in irons. If the iron has not been used for quite a long time,
say 10 minutes, the heating elements are switched off completely, so that
the iron cools down completely. In that case the steam valve is also
opened, so that 25 the excess pressure in the steam generator disappears.
In the case of lengthy non-use the chance of an unsafe situation is thus
restricted to a minimum. Figs. 3a, 3b, 3c and 3d show a possible control
program in the form of a flow chart. In this flow chart four parts can be
distinguished, each of which is described with reference to one of the
figures. Fig. 3a shows the checking of the iron, Fig. 3b the heating-up
phase, Fig. 3c shows the part of the program which 30 is carried out when
ironing is actually taking place, and Fig. 3d shows the program part which
is run when the ironing is interrupted. The checking of the iron shown in
Fig. 3a is run through during each program cycle. For each cycle only one
of the other program parts is run. As indicated in Fig. 3a, when the
program is started (block 300), the condition "not ready" is generated, 



and the two heating elements are switched off (block 301). The next block,
302, is also the beginning of 35  each program cycle. In it the temperature
of the steam generator [err] is measured and compared with a maximum value,
for example, 300[err] C. If this maximum temperature is not exceeded, the
temperature of the soleplate, [err], is compared with a maximum value, for
example also 300 C (303). If one of the two temperatures is higher than the
maximum set for it, as indicated by block 304, the two heating elements are
switched off, and the condition "overheated" is generated and displayed on
the display panel. 40    If both temperatures are below the maximum, it is
checked whether the filling valve is open or shut (block 305). If it is
open, both heating elements are switched off, the condition "not ready" is
generated (306; 308), and any existing almost empty indication for the
steam generator is turned off (307). The steam valve is also opened. Since
the filling valve is clearly visible, there is no need for an indication on
the display panel that it is open. 45    If the filling valve is closed,
the presence of water in the steam generator is determined (309). Water is
considered to be present if the temperature is lower than a certain value,
say 200 [err] C. If the temperature is higher, then there is obviously no
water in the steam generator, and the further course of the program depends
on the setting of the iron on dry ironing or steam ironing (block 310). If
dry ironing is required, the heating element of the steam generator is
switched off and the condition "water used up" is indicated on 50 the
control panel (312). If steam ironing is selected, both heating elements
are switched off, and a clearly visible, and possibly an audible, signal is
generated besides the condition "water used up" (311). Another action such
as, for example, automatically switching over to dry ironing is, of course,
also possible. During the checks it can also be ensured whether the
position of the iron is a position occurring during normal use (block 313),
in other words, that the lowest point is the sole or heel. If the iron goes
into an 55 abnormal position, for example upside down or with the tip down,
hot water can always pass out through the steam pipe and the steam outlets.
In order to prevent this, the steam valve is closed when the iron is in an
abnormal position, as indicated by block 314.    EP 0 390 264 B1 If on one
of the checks it is found that the condition of the iron does not permit
ironing, the program begins checking the temperature again (block 302). On
the other hand, when all checks have been run through, it is determined
whether the condition "ready" has occurred (315). If it has, the program
goes into the active ironing position or to the standby position. If it has
not, the heating-up phase goes into operation, 5 the course of which is
described further with reference to Fig. 3b. The program part which is
shown in Fig. 3b is carried out when the iron has been checked and no
undesirable conditions have been found, but it is not ready for use. At the
beginning of this program part, the steam valve is closed, according to
block 320. If the initial temperature of the water, [err] is not known
(321), it is measured (block 322). The condition "water used up" is then
tested (323). If this condition 10 is true, dry ironing is apparently
desired, and the condition of the steam generator is not taken into any
further consideration. If this condition is not true, and there is water
present in the steam generator, the steam pressure is checked (324). If
there is insufficient steam pressure, the heating element of the steam
generator is turned on and that of the soleplate turned off (325). If there
is sufficient pressure, the steam generator switches off, and the soleplate
switches on (326). 15     The temperature of the soleplate is compared with
the standby temperature, Tsb (328). This is the temperature at which the
soleplate is maintained when the iron is not in use. The standby
temperature can depend on the set temperature and can be, say, 70% of it,
or can be equal to a fixed value, for example 100 [err], or lower if the
set temperature is lower than this fixed value. If the temperature of the
soleplate is lower than the standby temperature, the heating element in the
20 soleplate is switched on, that of the steam generator is switched off,
and the condition "not ready" occurs or is maintained (329). If the
soleplate is at the correct temperature, its heating element is switched
off (330). Before the "ready" signal is given, there is an initial waiting
period until the heating element of the steam generator has been switched
off for a number of seconds, for example 5 seconds (331). In this time 25
the temperature sensor of the heating element assumes the temperature of
the water in the steam generator, so that this temperature, which depends
on the pressure in the steam generator, can be used as a control variable
for control of the steam delivery. When this period has elapsed, the water
temperature is stored in the memory. The time necessary to heat the steam
generator is also recorded. The quantity of water in the steam generator
can be calculated from this, together with the initial temperature (322).
Two 



3o registers, ton and [err], indicating how long ironing has taken place
and how long the iron has been in a standby position, are both reset, and
the condition "ready" is set (333). The iron is now ready for use. The
program then runs through the checking part again, beginning at block 302
(Fig. 3a). If the iron is ready for use (315), the ironing program (Fig.
3c) or the standby program (Fig. 3d) is carried out, depending on the
position of the handle switch. 35     Fig. 3c illustrates the part of the
program which is carried out during ironing. Each time the program runs
through this part, the register, [err] which indicates the duration of the
current standby period, is reset (341). The course of the program
thereafter depends on the selection of steam ironing or dry ironing (342).
If dry ironing is selected, the temperature of the soleplate [err] is
compared with the set temperature Ts - (343). Depending on the result of
this comparison, the heating of the soleplate is switched on or off (344;
40  345). When ironing is being carried out with steam, the steam valve is
opened (346), and the contents of the register [err] which indicate the
time which has elapsed from the beginning of the current ironing cycle, are
compared with a predetermined duration, for example 5 seconds (347). So
long as this time is not exceeded, no further action is undertaken by the
program other than to regulate the temperature of the 45 soleplate in the
manner described above. During this period steam is delivered through the
steam outlets without additional heating of the steam generator. The energy
required for the formation of the steam is supplied through a fall in the
water temperature in the steam generator. It should be remembered here that
an excess pressure of approximately [err] Pa, and thus a temperature of
approximately 120 C, prevails in the steam generator. 50     At the end of
this time the heating element of the steam generator can be switched on.
Whether or not this takes place depends on the average power which has to
be supplied to the steam generator. The heating element is switched on
depending on the steam requirements during an ironing cycle. The element is
switched on for a short time and switched off again just afterwards,
following which the program goes on and regulates the soleplate temperature
in the manner described above by means of the temperature 55 sensor. The
ratio between on and off time - and thus the average power which is
supplied to the steam generator - is, for example, constant, is of a
predetermined duration, or depends on the heat delivery by the soleplate.
This heat delivery is measured by determining the ratio between the length
of time that the heating element of the soleplate is switched on and the
length of time that it is switched off. If the power to 7    EP 0 390 264
B1 be supplied to the steam generator is, say, 600 W, and the output of the
heating element is 1300 W, then the on and off times will be in a ratio of
6: 7. 600 W corresponds to a steam delivery of approximately 15 g/min. In
the flow chart according to Fig. 3c the control of the steam delivery
through switching of the heating element is accommodated in the block 348.
5      On the basis of the determination of the water quantity in the
heating phase, the length of time which the heating element must be on must
be calculated, in order to make all the water in the steam generator
vaporize. In block 349 this calculated length of time, corrected for
losses, is compared with the actual length of time that the element has
been switched on. When the calculated length of time has elapsed, a signal
is given that topping-up with water is necessary, the "almost empty
indication" or AEI (350). 10     The flow chart in Fig. 3d is run through
when the iron is ready for use, but is not being used. Once this program
part is run through, the register ton, which indicates the length of time
within the current ironing cycle, is reset, the steam valve is closed, the
heating element of the steam generator is turned on, and the soleplate
heating is switched off. The remaining procedure depends on the value in
register [err], which indicates the duration of the current standby period.
15    If this value is higher than a fairly short period, for example 30
seconds (352), a sound signal is given (353). If the iron has been on
standby for more than a fairly long period, for example ten minutes (354),
both heating elements are switched off, so that the iron cools down
completely and opens the steam valve if necessary. The iron is maintained
in the standby condition until the ten minutes have elapsed. If the "water
used 20 up" condition exists (357), the temperature of the soleplate [err]
is compared with the standby temperature [err] (358). The soleplate is then
switched on or off depending on the result of the comparison (359, 360).
If, on the other hand, water is present in the steam generator, the
pressure in the steam generator is measured (361). If it is at the maximum
value, then the heating of the steam generator is turned off (362) 



and the soleplate temperature is checked and adjusted if necessary (358,
359, 360). If the degree of steam 25 delivery is set at a less than maximum
initial steam delivery, it is not the pressure in, but the temperature of
the steam generator which is measured (362). If it is at the desired value,
the heating element is switched off (363) and control of the soleplate
temperature then takes place (318, 359, 360). If the temperature or the
pressure in the steam generator is inadequate, the steam generator heating
is switched on (364). As in the program part which is active during
ironing, here too it is possible, by measuring the length of time that the
30 steam generator heating is switched on, to give an indication of when
the steam generator is almost empty, the AEI signal (365, 366). The flow
chart shown is intended only to give an idea of how the control program
works and does not pretend to show the program in detail. For example, in
the part which is run through during ironing (Fig. 3c) the controls for the
sprinkler and giving of an additional quantity of steam (steam surge) are
not shown. In 35 the chart shown, in the heating-up phase and standby
phase, the regulation of the temperature or pressure in the steam generator
take precedence over the regulation of the soleplate temperature, but this
can be otherwise. Figs. 4a, 4b, 4c, 4d and 4e show a number of possible
variants of the way in which the steam delivery can be regulated as a
function of time. 40     Fig. 4a shows a steam program which starts at a
steam delivery of 35 g/min, falls to 15 g/min during the ironing cycle, and
is stabilized at that level. In this case there is only one steam program
which is used in all circumstances. The program shown in Fig. 4b also
starts at a level of about 35 g/min, but subsequently falls to a level
which is preset by means of a control button on the iron. The quantity of
steam can, for example, be 45  indicated by 1, 2 or 3 illuminating spots
for, say, a steam delivery of 15, 20 or 25 g/min. In the graph shown in
Fig. 4c there are three different starting levels for the steam. All three
of them are stabilized at the same level of approximately 15 g/min. The
control and indication are the same as in the variant mentioned above. Fig.
4d shows a combination of the above two variants. Both the beginning and
end level of the steam 50 are variable. In the graphs shown they are not
adjustable separately. Each starting level thus has its own end level. The
operation and indication are the same as what are described in the case of
Fig. 4b. In the variant according to Fig. 4e the end level of the steam
falls gradually as a function of time. The initial level of the steam
always depends on the initial pressure in the steam generator, which is
determined by a pressure controller or by regulation of the temperature. In
the variants according to Fig. 4a, 55 4b and 4e that pressure is always
equal to the switching pressure of the pressure controller, i.e. to the
excess pressure. The speed at which the steam level decreases depends on
the pipe resistance and can be constant or can be set by means of a control
valve fitted for the purpose. In the heating-up phase the steam generator
is brought to pressure and in the stand-by phase it is maintained at
pressure after being 8    EP0390264B1 brought to pressure again if
necessary. During an ironing cycle the steam valve is opened, and pressure
and temperature in the tank decrease while the steam flows away. The steam
level is stabilized at a particular level by supplying an adequate quantity
of energy to the tank. For 15 g/min it is 600 W. This means that a 1300 W
element has to be on 5  600/1300th part of the time. The on and off times
are selected in such a way that the user cannot notice any appreciable
fluctuations in the steam production. The off time of the tank is used to
heat the soleplate additionally. It has been found that a cycle time of
three to four seconds is adequate for this. During the first downward part
in the graphs no energy is supplied to the steam generator, so that the
full capacity is then available for the 10 soleplate, which then has to be
raised from the standby temperature to the working temperature. The
starting point for energy supply to the steam generator can be determined
in two ways: a fixed opening time of the steam valve, say about five
seconds, or until the water has reached a specific temperature. The
variants shown in Figs. 4c and 4d with different starting levels of the
steam require a different 15 approach. For not all steam levels can be
regulated by means of one pressure controller. This approach is illustrated
in Fig. 5. In the heating-up phase the water is heated up until the moment
that the pressure controller switches on. The temperature is then [err].
The heating element of the steam generator is then 



switched off, and the temperature of the steam generator, the element and
the sensor then falls very rapidly to the water temperature T2. That point
is easily recognizable by a sharp kink in the temperature curve. Tw 20  is
stored in the memory as the temperature belonging to the highest steam
pressure, and thus also to the highest initial steam delivery. An initial
steam delivery is derived from Tw by not regulating the steam generator by
pressure in the standby phase, but by temperature, for example [err] for
the mean value of the steam delivery level and [err] C for low level of
steam delivery. This is carried out by always giving a few seconds of power
to the 25 steam generator when the temperature falls below the desired
value. An embodiment of the iron can be provided with a steam generator
which works at atmospheric pressure. In that case there is no pressure
sensor, and the checking of the steam generator, as shown in the chart of
Fig. 3 in blocks 324 and 361, must be carried out on the basis of the
difference between the temperature of the steam generator and the boiling
point of water at the prevailing atmospheric pressure. 30 This boiling
point must be determined during the heating-up phase, for example in the
program part indicated by the block 332. Block 347 is also unnecessary
then, since in that case the steam generator has no buffer stock of steam.
TABLE 1 35 Inscriptions to Fig. 3a. Block  Inscription: START 40
301    Not ready; Steam generator off; Soleplate off 302    [err] 303
[err] 304    Steam generator off; Soleplate off; Overheated 45
305    Filling valve closed? 306    Steam generator off; Soleplate off;
Steam valve open 307    Reset AEI 308    Not ready 309    [err] 50
310    Steam ironing? 311    Steam generator off; Soleplate off; Water used
up; Signal 312    Steam generator off; Water used up 313    Position of
iron OK? 314    Close steam valve 55                    315    Ready?    EP
0 390 264 B1 TABLE II Inscriptions to Fig. 3b. 5                     Block
Inscription: 315    Ready? 320    Close steam valve 321    [err] 322
Establish [err] 10                         323    Water used up? 324
Steam generator under pressure? 325    Steam generator on; Soleplate off
326    Steam generator off; Soleplate on 327    Establish heating-up time
of steam generator 15                         328    Tsole > Tsb? 329
Soleplate on; Steam generator off; Not ready 330    Soleplate off 331
Steam generator off for more thanb 5 s? 332    Calculate steam time 333
Ready; [err] 



TABLE III 25 Inscriptions to Fig. 3c. Block  Inscription: 30
315    Ready? 340    Handle switch on? 341   [err] 342    Steam ironing?
343    [err] 344    Soleplate on 345    Soleplate off 346    Open steam
valve 347    [err]> 5 s? 348    Steam generation control 349    Remaining
steam time > 0? 40                            350    AEI 45 50 55 10    EP
0 390 264 B1 TABLE IV Inscriptions to Fig. 3d. 5
Block  Inscription: 315    Ready? 340    Handle switch on? 351   [err] = 0;
Close steam valve; Soleplate off 352   [err]= 0 > 30 s? 10
353    Sound signal on 354   [err] = 0 > 10 min? 355    Soleplate off;
Steam generator off 356    STOP 357   Water used up? 15
358   [err] 359  Soleplate on 360    Soleplate off 361    Steam generator
under pressure? 362    Steam tank at desired temperature? 20
363    Steam generator off 364    Soleplate off; Steam generator on 365
Remaining steam time > 0? 366   AEI 25 Claims 1. Electric steam iron,
comprising a housing (10), a soleplate (20) connected thereto and provided
with 30     steam outlets, a first heating element (21) for heating of the
soleplate (20), a steam generator (40) connected via a steam pipe to the
steam outlets in the soleplate (20), and a second heating element (41) for
heating the steam generator (40), the steam iron having a control circuit
(60) for regulating the output power of the second heating element (41)
characterized in that in that the output power of the second heating
element (41) is regulated during a period of active ironing to produce a
varying amount 35     of steam by the steam generator (40) in said period.
2. Steam iron according to claim 1, characterized in that the control
circuit (60) comprises means (155,156,153) for decreasing the output power
of the second heating element (141) at least during part of the period of
active ironing. 



40 3. Steam iron according to claim 1 or 2, characterized in that the
control circuit (60) comprises time measuring means (155) for measuring the
time elapsing during the period of active ironing and means (155,156,153)
for regulating the output power of the second heating element (141) at
least partly in response of the measured elapsing time. 45 4. Steam iron
according to claim 1 or 2, characterized in that the steam iron is provided
with means (122) for measuring the heat output of the first heating element
(121) and in that the control circuit (60) comprises means (155,153,156)
for controlling the output power of the second heating element (141) at
least partly in response of the heat output of the first heating element
(121). 50 5. Steam iron according to claim 1, 2, 3 or 4, characterized in
that the control circuit (60) comprises means (142,155,153,156) for
regulating the output power of the second heating element (141) in such a
way that the temperature of the steam generator (40) is maintained when no
steam is required. 55  6. Steam iron according to claim 1, 2, 3, 4 or 5,
characterized in that the control circuit (60) comprises a temperature
sensor (142) for measuring the temperature of the steam generator (40), and
in that the control circuit (60) comprises means (155) for computing the
boiling temperature of the water in the steam generator (40) in response of
a change per unit time of the measured temperature. 11    * C   L  M S*
TABLE IV Inscriptions to Fig. 3d. 5                           Block
Inscription: 315    Ready? 340    Handle switch on? 351   [err]= 0; Close
steam valve: Soleplate off 352    [err]= 0 > 30 s? 10
353    Sound signal on 354    [err] = 0 > 10 min? 355    Soleplate off;
Steam generator off 356    STOP 15                          357    Water
used up? 358    [err] 359    Soleplate on 360    Soleplate off 361    Steam
generator under pressure? 20                           362    Steam tank at
desired temperature? 363    Steam generator off 364    Soleplate off; Steam
generator on 365    Remaining steam time > 0? 366    AEI 25 Claims 1.
Electric steam iron, comprising a housing (10), a soleplate (20) connected
thereto and provided with 30     steam outlets, a first heating element
(21) for heating of the soleplate (20), a steam generator (40) connected
via a steam pipe to the steam outlets in the soleplate (20), and a second
heating element (41) for heating the steam generator (40), the steam iron
having a control circuit (60) for regulating the output power of the second
heating element (41), characterized in that in that the output power of the
second heating element (41) is regulated during a period of active ironing
to produce a varying amount 35     of steam by the steam generator (40) in
said period. 2. Steam iron according to claim 1, characterized in that the
control circuit (60) comprises means (155,156,153) for decreasing the
output power of the second heating element (141) at least during part of
the period of active ironing. 40 



3  Steam iron according to claim 1 or 2, characterized in that the control
circuit (60) comprises time measuring means (155) for measuring the time
elapsing during the period of active ironing and means (155,156,153) for
regulating the output power of the second heating element (141) at least
partly in response of the measured elapsing time. 45 4. Steam iron
according to claim 1 or 2, characterized in that the steam iron is provided
with means (122) for measuring the heat output of the first heating element
(121) and in that the control circuit (60) comprises means (155,153,156)
for controlling the output power of the second heating element (141) at
least partly in response of the heat output of the first heating element
(121). 50 5. Steam iron according to claim 1, 2, 3 or 4, characterized in
that the control circuit (60) comprises means (142,155,153,156) for
regulating the output power of the second heating element (141) in such a
way that the temperature of the steam generator (40) is maintained when no
steam is required. 55  6. Steam iron according to claim 1, 2, 3, 4 or 5,
characterized in that the control circuit (60) comprises a temperature
sensor (142) for measuring the temperature of the steam generator (40), and
in that the control circuit (60) comprises means (155) for computing the
boiling temperature of the water in the steam generator (40) in response of
a change per unit time of the measured temperature. 11    EP0390264B1 7.
Steam iron according to claim 1, 2, 3, 4 or 5, characterized in that the
steam pipe comprises a steam valve (46) for shutting off the steam pipe and
in that the steam generator (40) comprises a pressure tank in which excess
pressure can build up relative to the ambient pressure. 5  8.  Steam iron
according to claim 7, characterized in that the control circuit (60)
comprises a temperature sensor (142) for measuring the temperature of the
steam generator (40) and a pressure sensor (154) for measuring the pressure
in the steam generator (40), and in that the control circuit (60) comprises
means (155) for computing the maximum temperature of the water in the steam
generator (40) in response of the temperature measured when the measured
pressure in the steam generator (40) is 10     equal to a predetermined
value or differs a predetermined amount from the ambient pressure. 9. Steam
iron according to claim 8, characterized in that the temperature sensor
(142) is disposed on the second heating element (141), and in that the
control circuit (60) comprises means (155) for computing the temperature of
the water in the steam generator (40) in response of the temperature of the
second 15     heating element (141) after the pressure in the steam
generator (40) has reached the predetermined value or differs the
predetermined amount and the second heating element (141) is switched off.
10. Steam iron according to claim 7, 8 or 9, characterized in that the
control circuit (60) comprises a position detector and means for closing
the steam valve (46) when the position detector indicates that 20     the
iron is in a position other than the position during normal use in the
period of active ironing. 11. Steam iron according to any one of claims 1
to 10, characterized in that the control circuit (60) further comprises
means (155,156,152) for controlling the heat output of the first heating
element (121) and thereby the temperature of the soleplate (20), and for
first bringing the steam generator (40) and then 25     the soleplate (20)
to the desired temperature while the iron is heating up. 12. Steam iron
according to any one of claims 1 to 10, characterized in that the control
circuit (60) further comprises means (155,156,152) for controlling the heat
output of the first heating element (121) and thereby the temperature of
the soleplate (20), and for virtually simultaneously bringing the steam 30
generator (40) and then the soleplate (20) to the desired temperature while
the iron is heating up. 13. Steam iron according to any one of claims 1 to
12, characterized in that the control device (60) comprises a presence
detector. 35  14. Steam iron according to any one of the claims 1 to 12,
characterized in that the control circuit (60) comprises a movement
detector for detecting ironing movements. 15. Steam iron according to any
one of the claims 1 to 14, characterized in that the control circuit (60)
comprises a switch (152) for switching on only the first heating element
(121) or only the second 40    heating element (141). 16. Steam iron
according to claim 15, characterized in that the soleplate (20) has a low
heat capacity. PatentansprUche 45 



1. Elektrisches Dampfbtgeleisen, mit elnem Gehluse (10), einer damit
verbundenen, mit Dampf6ffnungen versehenen Sohlenplatte (20), einem ersten
Heizelement (21) zum Aufheizen der Sohlenplatte (20), einem mit den
Dampf6ffnungen in der Sohlenplatte (20) Ober sine Dampfleitung in
Verbindung stehenden Dampferzeuger (40) und einem zweiten Heizelement (41)
zum Aufheizen des Dampferzeu- 50     gers, wobei das DampfbUgeleisen eine
Steuerschaltung (60) zum Regeln der Ausgangsleistung des zweiten
Heizelements (41) hat, dadurch gekennzeichnet, daB die Ausgangsleistung des
zweiten Heizelements (41) wihrend einer Periode aktiven BOgelns geregelt
wird, damit der Dampferzeuger (40) in der genannten Periode eine
variierende Menge Dampf erzeugt. 55  2. DampfbUgelelsen nach Anspruch 1,
dadurch gekennzeichnet, daB die Steuerschaltung (60) Mittel (155, 156, 153)
zum Herabsetzen der Ausgangsleistung des zweiten Heizelements (141)
mindestens w~hrend eines Tells der Periode aktiven BOgelns umfa~t. ~
_ .2_ I      L111111111111 1111    EP 0390264 BI 3  Dampfbageleisen nach
Anspruch 1 oder 2, dadurch gekennzeichnet, daB die Steuerschaltung (60)
ZeitmeBmittel (155) zum Messen der wahrend der Periode aktiven BUgelns
verlaufenden Zeit umfaBt und Mittel (155, 156, 153), zum Regeln der
Ausgangsleistung des zweiten Heizelements (141) mindestens teilweise in
Reaktion auf die gemessene verstrichene Zeit. *,-*   5 4. Dampfblgeleisen
nach Anspruch 1 oder 2, dadurch gekennzeichnet, daB das Dampfblgeleisen mit
Mitteln (122) zum Messen der Warmeabgabe des ersten Heizelements (121)
versehen ist und daB die Steuerschaltung (60) Mittel (155, 153, 156)
umfaBt, urn die Ausgangsleistung des zweiten Heizelements (141) mindestens
teilweise anhand der Warmeabgabe des ersten Heizelements (121) zu steuern.
10 5  Dampfbtgeleisen nach Anspruch 1, 2, 3 odor 4, dadurch gakennzeichnet,
daB die Steuerschaltung (60) Mittel (142, 155, 153, 165) enthalt, um die
Ausgangsleistung des zweiten Heizelements (141) so zu regeln, daB die
Temperatur des Dampferzeugers (40) beibehalten wird, wenn kein Dampf
ben6tigt wird. 15  6. Dampfb~geleisen nach Anspruch 1, 2, 3, 4 oder 5,
dadurch gekennzeichnet, daB die Steuerschaltung (60) oenen TemperaturfUhler
(142) zum Messen der Temperatur des Dampferzeugers (40) umfa~t und daB die
Steuerschaltung (60) Mittel (155) umfa~t, um die Siedetemperatur des
Wassers in dem Dampferzeuger (40) anhand einer Anderung der gemessenen
Temperatur pro Zeiteinheit zu berechnen. 20  7. Dampfblgeleisen nach
Anspruch 1, 2, 3, 4 oder 5, dadurch gekennzeichnet, daB die Dampfleitung
ein Dampfventil (46) zum AbschlieBen der Dampfleitung umfaut und daB der
Dampferzeuger (40) ein Druckgefa[3 umfaBt, in dem relativ zum
Umgebungsdruck Oberdruck aufgebaut werden kann. 8. Dampfbageleisen nach
Anspruch 7, dadurch gekennzeichnet, daB die Steuerschaltung (60) oenen 25
TemperaturflOhler (142) zurn Messen der Temperatur des Dampferzeugers (40)
umfaBt und eonen Druckaufnehmer (154) zum Messen des Drucks in dem
Dampferzeuger (40) und daB die Steuerschal- tung (60) Mittel (155) umfaBt,
urn anhand der Temperatur, die gemessen wird, wenn der in dem Dampferzeuger
(40) gemessene Druck gleich elnern zuvor besffmmten Wert ist oder ur einen
zuvor bestimmten Betrag von dern Umgebungsdruck abweicht, die maximale
Temperatur des Wassers in 30     dem Dampferzeuger (40) zu berechnen 9.
Dampfb(geleisen nach Anspruch 8, dadurch gekennzeichnet, daB der
TemperaturfOhler (142) am zweiten Heizelement (141) angebracht ist und daB
die Steuerschaltung (60) Mittel (155) umfaBt, urn anhand der Temperatur des
zweiten Heizelements (141), nachdem der Druck in dem Dampferzeuger 35
(40) den zuvor bestimmten Wert erreicht hat oder um den zuvor bestimmten
Betrag abweicht und das zweite Heizelement (141) ausgeschaltet ist, die
Temperatur des Wassers in dem Dampferzeuger (40) zu berechnen. 10.
DampfbOgeleisen nach Anspruch 7, 8 oder 9, dadurch gekennzeichnet, daB die
Steuerschaltung (60) 40     eilnen Lagedetektor umfaBt sowie Mittel zurn
SchlieBen des Dampfventils (46), wenn der Lagedetekctor anzeigt, daB das
BUgeleisen sich in einer Lage befindet, die von der beim normalen Gebrauch
Oblichen Lage abweicht. 11. DampfbUgeleisen nach einem der Ansprache 1 bis
10, dadurch gekennzeichnet, daB die Steuerschal- 45     tung (60) auBerdem
Mittel (155, 156, 152) zurn Steuern der Warmeabgabe des ersten Heizelements
(121) und damit der Temperatur der Sohlenplatte (20) umfaBt, und urn
wahrend des Aufheizens des 



BOgeleisens erst den Dampferzeuger (40) und anschlieBend die Sohlenplatte
(20) auf die gewUnschte Temperatur zu bringen. 50  12. DampfbUgeleisen nach
einem der Ansprlche 1 bis 10, dadurch gekennzeichnet, daB die Steuerschal-
tung (60) aulerdem Mittel (155, 156, 152) zum Steuern der Warmeabgabe des
ersten Heizelements (121) und damit der Temperatur der Sohlenplatte (20)
umfaft, und urn wahrend des Aufheizens des BUgeleisens den Dampferzeuger
(40) und die Sohlenplatte (20) nahezu gleichzeitig auf die gewOnschte
Temperatur zu bringen. 55 13. DampfbOgeleisen nach einem der AnsprUche 1
bis 12, dadurch gekennzeichnet, daB die Steuerschal- tung (60) oenen
Anwesenheitsdetektor umfaft. 13         1111111 111111 HE 11111 111111 *
C   L  N   S   *    EP 0 390 264 Bi 14 Dampfbtgeleisen nach einem der
AnsprUche 1 bis 12, dadurch gekennzeichnet, daB die Steuerschal- tung (60)
einen Bewegungsdetektor zum Detektieren von BOgelbewegungen umfaot. 15.
DampfbOgeleisen nach elnem der Anspr~che 1 bis 14, dadurch gekennzoichnet,
daB die Steuerschal- 6      tung (60) einen Schalter (152) zum Einschalten
nur des ersten Heizelements (121) oder nur des zweiten Heizelements (141)
umfaBt. 16. Dampfb~geleisen nach Anspruch 15, dadurch gekennzeichnet, daB
die Sohlenplatte (20) eine niedrige WArmekapazitAt hat. 10 Revendlcatlons
1. For a repasser & vapeur 6lectrique comprenant un boltier (10), une
semelle (20) fixde a celul-ci et pourvue d'orifices de sortie de vapeur, un
premier 6diment de chauffage (21) pour chauffage de la 76     semelle (20),
un gdnerateur de vapeur (40) raccorde par un tuyau de vapeur aux orifices
de sortie de vapeur dans la semelle (20), et un second 6lment de chauffage
(41) pour chauffage du g~ntrateur de vapeur (40), le for a repasser a
vapeur ayant un circuit de commande (60) pour rdguler la puissance fournie
par le second 6lment de chauffage (41), caracteris6 en co que la puissance
fournie par le second 4l6ment de chauffage (41) est rdgulde pendant une
pdriodo de repassage actif afin de produire 20     une quantite variable de
vapeur a l'aide du g6n6rateur de vapeur (40) au cours de ladite p~riode. 2.
For a repasser & vapeur suivant la revendication 1, caract6ris6 en ce quo
le circuit de commande (60) comprond un moyen (155, 156, 153) pour diminuer
la puissance fournie par le second 6lment de chauffage (141) au moins
durant une partie de la periode de repassage actif. 25 3. For & repasser a
vapeur suivant la revendication 1 ou 2, caract~ris4 en ce que le circuit de
commando (60) comprend un moyen de mesure du temps (155) pour mesurer le
temps dcoul6 durant la pdriode de repassage actif et un moyen (155, 156,
153) pour rdguler la puissance fournie par le second 6lment de chauffage
(141) au moins partiellement en fonction du temps 6coul6. 30 4. For a
repasser A vapeur suivant la revendication 1 ou 2, caractdrisd en co que le
for A repasser A vapeur est 6quip6 d'un moyen (122) pour mesurer la
puissance calorifique foumie par le premier 6lement de chauffage (121) et
en ce quo le circuit de commando (60) comprend un moyen (155, 153, 156)
pour r~guler la puissance calorifique fournie par le second 6lment de
chauffage (141) au moins 35     partiellement en fonction de la puissance
calorifique foumie par le premier 6l6ment de chauffage (121). 5. For &
repasser a vapeur sulvant la revendication 1, 2, 3 ou 4, caract~risd on ce
quo le circuit de commande (60) comprend un moyen (142, 155, 153, 156) pour
r~guler la puissance calorifique fournie par le second 6l6ment de chauffage
(141) de telle manibre que la temperature du g~ndrateur de vapeur 40
(40) est maintenue on I'absence de demande de vapeur. 6. For a repasser A
vapeur suivant la revendication 1, 2, 3, 4 ou 5, caract~ris6 en ce que le
circuit de commande (60) comprend un capteur de temperature (142) pour
mesurer la temp~rature du gdn~rateur de vapeur (40), et en ce que le
circuit de commando (60) comprend un moyen (155) pour calculer la 45
temperature d'6bullition de l'eau dans le gendrateur de vapeur (40) on
fonction d'une variation de la temperature par unite de temps. 7. For a
repasser a vapeur suivant la revendication 1, 2, 3, 4 ou 5, caracterise en
co que le tuyau de 



vapeur comprend une soupape de vapeur (46) pour former le tuyau de vapeur
et en co que le so     gdndrateur de vapeur (40) comprend un rdservoir a
pression dans loquel I'excbs de pression pout s'accumuler par rapport a la
pression ambiante. 8. For a repasser a vapeur suivant la revendication 7,
caracteris6 en co quo le circuit de commande (60) comprend un capteur de
temperature (142) pour mesurer la tempdrature du gdndrateur de vapeur (40)
55     ot un capteur de pression (154) pour mesurer la pression dans le
g6ndrateur de vapeur (40), et on ce que le circuit de commando (60)
comprend un moyen (155) pour calculer la temp~rature maximum de I'eau dans
le g~ndrateur de vapeur (40) on fonction de la temp~rature mesuree lorsque
la pression mesurde dans le gdndrateur de vapeur (40) est dgale a une
valeur prdddtermindo ou difftre d'une 14 1 1111111 111111 1111111111111111
*   C   L  M   S  *    EP 0 390 264 B1 quantit6 pr~ddterminde de la
pression ambiante. 9. For A repasser a vapeur suivant la revendication 8,
caracteris9 en co quo le capteur de temperature (142) est dispose sur le
second 6lement de chauffage (141), et on ce que le circuit de commande (60)
5      comprend un moyen (155) pour calculer la tempdrature de l'eau dans
le gdndrateur de vapeur (40) on fonction de la temperature du second
616ment de chauffage (141) apres que la pression dans le g~n~rateur de
vapour (40) a atteint la valeur pr~d~termin~e ou diffbre d'une quantit6
pr~ddterminoe et que le second 6lment de chauffage (141) a At6 mis hors
service. 10  10 For a repasser a vapeur suivant la revendication 7, 8 ou 9,
caract~risd en ce que le circuit de commande (60) comprend un detecteur de
position et un moyen pour former la soupape de vapeur (46) lorsque le
ddtecteur de position indique quo le for se trouve dans une position autre
quo la position d'utilisation normale pendant la p~riode de repassage
actif. 15 11. Fer a repasser & vapour suivant l'une quelconque des
revendications 1 & 10, caractdris6 en co que le circuit de commando (60)
comprend on plus un moyen (155, 156, 152) pour contr8ler la puissance
calorifique foumie par le premier 6lment de chauffage (121) et en cola la
temperature de la semelle (20), et d'amener d'abord le g6n~rateur de vapour
(40) et ensuite la somelle (20) a la temperature ddsirde lorsque le for est
on cours de prdchauffage. 20 12. For a repasser a vapeur suivant l'une
quelconque des revendications 1 & 10, caractdrisd en co que le circuit de
commando (60) comprend en plus un moyen (155, 156, 152) pour contr8lor la
puissance calorifique fournie par le premier 6l6ment de chauffage (121) et
on cola la temperature de la somelle (20), et d'amener virtuellement
simultanement le generateur de vapour (40) et ensuite la somelle (20) a 25
la temperature ddsirde lorsque le for est en cours de prdchauffage. I1  For
a repasser a vapour suivant l'une quelconque des revendications 1 a 12,
caract6ris6 on ce que le dispositif de commande (60) comprend un d~tecteur
de presonce. 30 14. For a repasser & vapeur suivant l'une quelconque des
revendications 1 a 12, caract~ris6 en co quo le dispositif de commande (60)
comprend un detectour de mouvement pour la detection des mouvements du for.
15. Fer a repasser a vapeur suivant l'une quelconque des revendlcations 1 a
14, caract6ris6 on ce que le 35     circuit de commande (60) comprend un
commutateur (152) pour mettre en service uniquement le premier 6lment de
chauffage (121) ou uniquement le second 6lement de chauffage (141). 16. For
a repasser a vapeur suivant la revendication 15, caracterisd en co que la
semelle (20) possbde une faible capaciti calorifique. 40 45 50 55 C~    


