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IRON COMPRISING A HUMIDITY DETECTOR

Description

The invention relates to an iron comprising a heating element,
heating control means for the heating element, and a substantially flat soleplate
adapted to slide on a fabric.

The ironing conditions of a fabric may depend to a considerable
extent on the moistness of the fabric. It is known that ironing of a damp fabric is
preceded by a fabric dehumidifying step. For certain thermostat settings the
electric power dissipated in the heating element may be low, which prolongs the
dehumidifying step. This results in excessively long ironing times.

To date designers of irons have not dealt with this problem. It is
an object of the invention to provide a humidity detector for an iron which can
be manufactured more easily in large numbers, which is essential for such a mass
product, and which can be used easily for controlling the dissipated electric
power.

This object is achieved in that the iron has a humidity detector
comprising:

- means for measuring a resistivity of the fabric, which means are
flush with the soleplate of the iron to enable it to be brought into contact with the
fabric,

- means for determining an average degree of humidity of the
fabric by measuring an electric signal I resulting from variations of the resistivity
caused by a movement of the iron over the fabric.

The means for measuring the resistivity comprise at least one
conductive electrode which is flush with the soleplate of the iron to enable it to
be brought into contact with the fabric.

The electrical resistance between two electrodes can be measured
by means of a suitable circuit. A small value of the electrical resistance is
characteristic of a moist fabric. A large value of the electrical resistance is

characteristic of a dry fabric.
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The invention relates to an iron conprising a heating elenent, heating
control _neans for the heating el enent, and a substantially flat soleplate
adapted to slide on a fabric. The ironing conditions of a
fabric may depend to a considerable extent on the npistness of the fabric.
It is known that ironing of a danp fabrig is preceded by a fabf'5792
dehum di fyi ng step. For certain thernost settings the electri¢ power
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5 average value of the electric signal I is calculated.

It is also possible to determine the rhythm of the variations of the
electric signal. By means of such a rhythm it is possible to determine whether the
iron is still in use. Thus, the humidity detector can also provide a movement

- indication.
10 The invention will be more fully understood by means of the

following drawings, which are given by way of non-limitative example and in

which:
Figure 1 is a perspective view of an example of an iron provided
with a humidity detector.
15 Figure 2 is a diagrammatic underneath view of an iron provided

with a humidity detector.
Figure 3 is a diagram of an electrical measurement circuit.
Figure 4 is a curve representing the resistance variations DR
during a drying operation.
20 Figure 5 is an example of a curve representing the variation of an
output signal I (d) as a function of the displacement d.
Figure 6 shows an example of a circuit for measuring the average
amplitude of the signal I.
Figure 7 shows an example of a circuit for measuring the average
25 amplitude and the rhythm of the variations of the signal I
Figure 1 shows diagrammatically an iron 30 provided with a
humidity detector 60 arranged at the back of the soleplate 31 of the iron.
Figure 2 is a diagrammatic underneath view of an iron 30 provided
with a humidity detector 60. The detector 60 comprises two electrodes 62, 62,,
30 which preferably have a rounded shape, for example hemispheric, to slide easily
on the fabric. For example, stainless steel electrodes of 5 mm to 10 mm diameter

may be used. These electrodes may be arranged on an elastic base 64 for a good
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This object is achieved in that the iron has a hunmidity detector

cenpri skng: - means for neasuring a resistivity of the
fabric, which neans are flush with the soleplate of the iron to enable it
to bé brought into contact with the fabric, - nmeans for
determ ning an average degree of humdit of the fabric by neas

electric signal | resulting fron1variat| ns of the resistivity ﬂ%@@ga by a
novenent of the iron over the f he neans for neasuring

the resistivifopachiHhi g"e@?“’l“@ﬁ?ﬂ" k%@nﬁéﬁﬁms\/gh@%%ﬁw @rf cann | ush
with the sol qg'rﬂéa@uﬁfnehbﬁeé'xﬁe fzﬂd@t@ﬁﬁh the a\Fe?aééeangﬂRMf thelkfgnaont act with

the fabric. ectrlca resistan between tWo el ectrodes
can be measured by nearEhecdlectrodes areliceominodaied in recessed 63,y 8By forofedtine
electrical r etﬁle %tas%n&e. The temperature resistance of the material of the base should be
5 adequate to be brought into contact with more or less warm fabrics without
degradation of the material.

Figure 3 is a diagram of an electrical resistance-measurement
circuit. The electrodes 62,, 62;,, which are in contact with the fabric 45, are
connected to an electrical power supply 90 and to a circuit for measuring the

10 electric current I in the circuit.

Figure 4 is a curve representing the resistance variations DR
during a dehumidifying operation for an iron as shown in Figure 2. When the
iron is applied and subsequently moved in the direction of its front tip with a
moderately warm soleplate the humidity detector 60 will meet fabric areas which

15 become increasingly dry (over the soleplate length of the iron). This yields a
curve A as a function of the degree of drying s. It is expressed in arbitrary units.

Figure 5 shows a curve representing the variation of an output
signal I as a function of the displacement d of the iron. It is representative of a
signal obtained from the humidity detector. The signal consists of a sequence of

20 halfwaves of variable amplitude. To detect the degree of humidity the average
value of this signal in a predetermined time interval is calculated.

Figure 6 shows a circuit 99 which determines the average
amplitude of the signal I (d). This average value is then representative of the
degree of humidity of the fabric. The circuit comprises a resistor R; connected to

25 the input terminal 88 receiving the current I. The other end of this resistor R, is
connected to an input of an amplifier 91 having a high input impedance. A
circuit comprising a capacitor C, and a resistor R, in paralle]l is arranged
between the input and the output of this amplifier 91. Thus, a signal representing
the average degree of humidity of the fabric appears on the output 95. This

30 signal can then be used for influencing the means 96 for controlling the iron, for
example in order to increase the electric power dissipated in the heated element

97 in order to speed up the rate of dehumidification of the fabric. The other input

This Sheet Has Been Replaced

L T

-RERLAGHD i
&=




characteristic of a noist fabric. A large value of the electrical
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resistance is characteristic of a dry fabric.
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of the amplifier 91 may be connected to earth. The soleplate of the iron can now
take the place of the electrode 62,. The humidity detector then comprises an
electrode 62, and the soleplate 31 as the second electrode. |

It is also possible to extend the circuit 91 with another circuit 89
which can calculate the rhythm of the variations of the signal I in order to detect
a condition of use of the iron. In this case the means 89 comprise:

- a differentiation circuit for the electric signal I,

- and a counter (93) which measures a number of pulses appearing
on the output of the differentiation circuit and which stops the control means of
the iron when this number of pulses is smaller than a very small predetermined
number.

Figure 7 shows a circuit by means of which it is possible to
determine the degree of humidity by measuring an average amplitude (branch 99)
and detecting a condition of use of the iron by measuring a number of halfwaves
(branch 89). The branch 89 comprises a capacitor C; and a resistor Ry connected
to an input of an amplifier 92 having a high input impedance to derive the signal
I and to supply pulses upon each rising and falling edge of the signal. These
pulses are subsequently counted in a counter 93, which supplies a signal S on an
output 94 when a limited number of pulses (for example 1 to 3) has appeared
within a predetermined time interval. This signal is then used to influence the

control means 96 of the iron in order to turn off the heating of the heating

element 97. ”_/’/
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The passage of the iren-through zones which generally do not have the sane

hum di t y;ienabl &S ydity detector to supply an electric signal which
varies depE @N-:aﬁmosition of the iron on the fabric.
| n ofder e an average degree of humdity of the fabric an average

value of the electric signal | is calcul ated. Ito('?fggl SO
possible to determne the rhythmof the variations of the el ecltr ¢”Signal.
By nmeans of thythmit is possible to determine whether the iron is
still in use. , the humdity detector can also provide a novenent

I ndi cati on. The invention will be nore fully understood by
means of the follow ng draw ngs, which are given by way of non-limtative
exanpl e and ila whi ch: An iron comprising 2 heatingr dlementy97), heatgeeantrpb mepsy of an

exanpl e of a?9é)rf%9 the }?e\é'ngge giement, and a substantially flat soleplate (31) adapted to
slide on a fabric, characterised in that the iron has a humidity detector (60)
comprising:

5 - means {62a, 62b) for measuring a resistivity of the fabric, which
means are flush with the soleplate of the iron to enable it to be brought into
contact with the fabric,

- means (99) for determining an average degree of humidity of the
fabric by measuring an electric signal I resulting from variations of the resistivity
10 caused by a movement of the iron over the fabric.
2. An iron as claimed in Claim 1, characterised in that the means for
measuring the resistivity comprise at least one conductive electrode (62a), (62b).
3. An iron as claimed in Claim 1 or 2, characterised in that the
means (99) for determining the average degree of humidity comprise an amplifier
15 having a high input impedance, which amplifier receives the signal I and has an
input and an output interconnected by a feedback resistor.
4. An iron as claimed in any one of the Claims 1 to 3, characterised
in that it comprises means (89) for detecting the movement of the iron by
measuring a rhythm of variations of said electric signal.
20 5. An iron as claimed in Claim 4, characterised in that the means
(89) for determining the movement comprise:
- a differentiation circuit for the electric signal I,
- and a counter (93) which measures a number of pulses appearing
on an output of the differentiation circuit and which stops the heating-control
25 means of the iron when said number of pulses is smaller than a very small

predetermined number.
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wth a humdity detector. Figure 2 is a diagrammtic
underneath view of an iron provided with a humdity detector.

Figure'3 is a diagram of an electrical nmeasurenent circuit.

Figufe 4 is a curve representing the resistance variations DR during a

dryi ng operation. Fi gure Is an exanple of a CUIYE7.9
representing the variation of an output signal | (d) as a function o? t he
di spl acenent Figure 6 shows an exanple of a circuit for
measuri ng thex%%?é&? anplitude of the signal 1. Figure 7
shows an exarﬁm@omgmhﬁmwgm average anplitude and the
rhythm of the variations of the signal |. Figure 1 shows

di agrammatically an iron 30 provided with a
An iron comprises a heating element (37) and heating-control

means (96) for the heating element. It has a humidity detector (60) which
measures the degree of humidity of the fabric and which influences the electric
power dissipated in the heating element. In order to measure the degree of

5 humidity a circuit (99) measures the resistivity of the fabric between two contact
electrodes (62a, 62b) and subsequently averages the electric signal resulting from
the movement of the iron on the fabric. A circuit (89) may be added which
measures the rhythm of the variations of said electric signal and which thus
detects whether the iron is in use or not in use.

10 Reference: Figure 2

Field of use: Flat-iron
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hum di.tygdetector 60 arranged at the back of the soleplate 31 of the iron.

Figure-2fis_a diagrammati c underneath view of an iron 30 provided with a
hunidjt?-detector 60. The detector 60 conprises two el ectrodes 62[err],
62[err]'f which preferably have a rounded shape, for exanpl e hem spheric,

slide edsily on the fabric. For exanple, stainless steel electrodes of 5 nmm

to 10 mh di anmeter may be used. These e‘qurodes may be arranged on an
el asti c|base 64 for a good ‘
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3 O contact wth the fabric without |eaving any traces. These

el ect fodes are connected t o neasurenent means -whi ch deternine the
aver ape sanpl i tude of the signal I. : The et ect rodes
are afcommodated in recesses 63[err], 63[err] for med in t he base
64. e tenperaturé resistance of the material of the base should be 5
adequlate to be brought into contact ?1,(21 nore or |l ess warmfabrics w thout
degrgdati on of the material. Figure 3 is a diagram
of anl el ectrical resistance-neas R*ment circuit. The el ectrodes
62[erfr], 62[err], which are in contlact v the fabric 45, are
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conhectéd to an electrical power supply 90 and to a circuit for neasuri

the 10 . ~ electric current | in the circuit. REPLACEMENT S}ilgﬁge
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4 is a curve representing the resistance variations DR

e

dehumi di fyi ng operation for an iron as shown in Figure 2. V\heg #Q@ 97

iron is applied and subsequently nmoved in the direction |of i& Ag tip
wth a moderately warm sol eplate the humidity deteLgt_g_L_ﬁQ_MLJ_J_re t
fabric areas which 15 becone increasindly dry (over tjhe sol epl ate |-engfh
of the iron). This yields a curve A as afunctic.n._g-t—-t-headee«—ee—eE
drying s. It iIRCHSi@%lMBBEING A BUMBOKT YUDETECTOR Figure
.5 shows a cur reptesenting the variation of an out put signal | as

a function of THE? '%"pl acenent d of the iron. It is representative of a
signal obtained fromthe hum dity detector. The signal consists of a
sequence of 20 hal fwaves of variable anplitude. To detect the degree of
humidity the average  The invepsionaelates thag ironpomprisinga heating elemenhed ti ne

| n.t erval is Ca}leﬁ&ﬁf&@ﬂx‘ol means for the heating element, and a substantially flat soleplate
adapted to slide on a fabric.

The ironing conditions of a fabric may depend to a considerable
extent on the moistness of the fabric. It is known that ironing of a damp fabric is
preceded by a fabric dehumidifying step, For certain thermostat settings the
electric power dissipated in the heating element may be low, which prolongs the
dehumidifying step. This results in excessively long ironing times.

To date designers of irons have not dealt with this problem. It is
an object of the invention to provide a humidity detector for an iron which can
be manufactured more easily in large numbers, which is essential for such a mass
product, and which can be used easily for controlling the dissipated electric
power.

This object is achieved in that the iron has a humidity detector
comprising:

- means for measuring a resistivity of the fabric, which means are
flush with the soleplate of the iron to enable it to be brought into contact with the
fabric,

- means for determining an average degree of humidity of the
fabric by measuring an electric signal I resulting from variations of the resistivity
caused by a movement of the iron over the fabric.

The means for measuring the resistivity comprise at least one
conductive electrode which is flush with the soleplate of the iron to enable it to
be brought into contact with the fabric.

The electrical resistance between two electrodes can be measured
by means of a suitable circuit. A small value of the electrical resistance is
characteristic of a moist fabric. A large value of the electrical resistance is

characteristic of a dry fabric.
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Figure 6 shows a circuit 99 which deternines the averag REPLAGEMEM:DS —L

of the signal | (d). This average value is then represe Ive of the
degree of humidity of the fabric. The circuit conprises epigsFEl 199¢r 1]
connected to 25 the input termnal 88 receiving the curfent |I. The offther
end of this resistor Rerr] is coanected to an i ppwt—of—am
anplifier 91 having a high input inpedancé. A cifcuit conprising.z

capacitor C2 and a resi r ' r. | is arran egl ' bet ween t he
ingut and the out put ofsft; P2 aﬁ%?fp(&éﬁ%%@dﬁi’@"%w&c r%q"e?gﬁrdé’s@ﬁﬁﬁﬁﬁ _

the average deigy ssmeohurhidity dnhbleofhethbenidiapaétectsPREAIDPlYOsh ElBGrieWighdl 95. This
30 si gnal c%n then be used for inf|uencing the means 96 for controlling
the iron, for Which vaniesdepending on, therppsitioncofithe ireasa the&bsicect ri ¢ pover
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average value of the electric signal I is calculated.

1t is also possible to determine the rhythm of the variations of the
electric signal. By means of such a rhythm it is possible to determine whether the
iron is still in use. Thus, the humidity detector can also provide a movement
indication.

The invention will be more fully understood by means of the
following drawings, which are given by way of non-limitative example and in
which:

Figure 1 is a perspective view of an example of an iron provided
with a humidity detector. '

Figure 2 is a diagrammatic underneath view of an iron provided
with a humidity detector.

Figure 3 is a diagram of an electrical measurement circuit.

Figure 4 is a curve representing the resistance variations DR
during a drying operation.

Figure 5 is an example of a curve representing the variation of an
output signal I (d) as a function of the displacement d.

Figure 6 shows an example of a circuit for measuring the average
amplitude of the signal 1.

; Figure 7 shows an example of a circuit for measuring the average
amplitucie and the rhythm of the variations of the signal I.

Figure 1 shows diagrammatically an iron 30 provided with a
humidity detector 60 arranged at the back of the soleplate 31 of the iron.

Figure 2 is a diagrammatic undemeath view of an iron 30 provided
with a humidity detector 60. The detector 60 comprises two electrodes 62,, 62,,
which preferably have a rounded shape, for example hemispheric, to slide easily
on the fabric. For example, stainless steel electrodes of 5 mm to 10 mm diameter

may be used. These electrodes may be arranged on an elastic base 64 for a good
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91 with another circuit 89
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take the place of the electrode 62[err]. Rttty
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contact with the fabric without leaving any traces. These electrodes are connected
to measurement means which determine the average amplitude of the signal I,

The electrodes are accommodated in recesses 63,, 63;, formed in
the base 64. The temperature resistance of the material of the base should be
adequate to be 'brought into contact with more or less warm fabrics without
degradation of the materijal.

Figure 3 is a diagram of an electrical resistance-measurement
circuit. The electrodes 62,, 62,, which are in contact with the fabric 45, are
connected to an electrical power supply 90 and to a circuit for measuring the
electric current I in the circuit.

Figure 4 is a curve representing the resistance variations DR
during a dehumidifying operation for an iron as shown in Figure 2. When the
iron is applied and subsequently moved in the direction of its front tip with a
moderately warm soleplate the humidity detector 60 will meet fabric areas which
become increasingly dry (over the soleplate length of the iron). This yields a
curve A as a function of the degree of drying s. It is expressed in arbitrary units.

Figure 5 shows a curve representing the variation of an output
signal I as a function of the displacement d of the iron. It is representative of a
signal obtained from the humidity detector. The signal consists of a sequence of
halfwaves of variable amplitude. To detect the degree of humidity the average
value of this signal in a predetermined time interval is calculated.

Figure 6 shows a circuit 99 which determines the average
amplitude of the signal I (d). This average value is then representative of the
degree of humidity of the fabric. The circuit comprises a resistor R; connected to
the input terminal 88 receiving the current 1. The other end of this resistor R, is |
connected to an input of an amplifier 91 having a high input impedance. A
circuit comprising a capacitor C, and a resistor R, in parallel is arranged
between the input and the output of this amplifier 91. Thus, a signal representing
the average degree of humidity of the fabric appears on the output 95. This
signal can then be used for influencing the means 96 for controlling the iron, for
example in order to increase the electric power dissipated in the heated element
97 in order to speed up the rate of dehumidification of the fabric. The other input
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whi ch can calcul ate the rhythm of the variations of the sig| ' EET
to detect a condition of use of the iron. In this case thﬁ lmcmﬂwes}.l
conpri se: - adifferentiation circuit for t eciric

signal I, - and a counter (93) which neasur e ﬂuérﬂﬁa 4997
pul ses appearing on the output of the differentiation circuift|and which
stops the control nmeans of the iron when tghis nunber of pul $es 1s snaller

than a very small predetern ned nunber. Fi gule.Z shous. a

circuit by meaifh®kmplifien9i malyeRdnfddieto! rtHCrRE BhIRSlate 6T tHE WoRTaf how
hum dity by neasuring an average anplitude (branch 99) and detecting a
condi ti on of uake the Rlace qfrtbﬁebgtmd@;&u iThe hamiditybdatectdr then tomprises @r anch

89). The branc ec%%d ' | a.esistor R3 connected to
an)i nput of anéiarrp ???g%ﬁcggl%hsgﬁ’%g@gi éggﬁ%ﬁ%ﬁjdﬁ’f- ﬁan_ce to derive the
signal | and to supply Atissso pgrsiblecicdxtendthe girauitlof afithi atird e¢acst 80 he
signal. These

which can calculate the rhythm of the variations of the signal I in order to detect
a condition of use of the iron. In this case the means 89 comprise:

- a differentiation circuit for the electric signal I,

- and a counter (93) which measures a number of pulses appearing
on the output of the differentiation circuit and which stops the control means of
the iron when this number of pulses is smaller than a very small predetermined
number. | _

Figure 7 shows a circuit by means of which it is possible to
determine the degree of humidity by measuring an average amplitude (branch 99)
and detecting a condition of use of the iron by measuring a number of halfwaves
(branch 89). The branch 89 comprises a capacitor C; and a resistor R, connected
to an input-of an amplifier 92 having a high input impedance to derive the signal
I and to supply pulses upon each rising and falling edge of the signal. These
pulses are subsequently counted in a counter 93, which supplies a signal S on an
output 94 when a limited number of pulses (for example 1 to 3) has appeared
within a predetermined time intérval. This signal is then used to influence the
control means 96 of the iron in order to turn off the heating of the heating
element 97.
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pul ses are subsequently counted in a counter 93, which supplies a signal.
on an output 94 when a timted nunber of pul ses (for exarprE Ik .
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CLAIMS
1. An iron comprising a heating element (97), heating-control means

(96) for the heating element, and a substantially flat soleplate (31) adapted to
slide on a fabric, characterised in that the iron has a humidity detector (60)
comprising:

- means (62a, 62b) for measuring a resistivity of the fabric, which
means are flush with the soleplate of the iron to enable it to be brought into
contact with the fabric,

- means (99) for determining an average degree of humidity of the
fabric by measuring an electric signal I resulting from variations of the resistivity
caused by a movement of the iron over the fabric. _

2. An iron as claimed in Claim 1, characterised in that the means for
measuring the resistivity comprise at least one conductive electrode (62a), (62b).
3. An iron as claimed in Claim 1 or 2, characterised in that the
means (99) for determining the average degree of humidity comprise an amplifier
having a high input impedance, which amplifier receives the signal I and has an
input and an output interconnected by a feedback resistor.

4, An iron as claimed in any one of the Claims 1 to 3, characterised
in that it comprises means (89) for detecting the movement of the iron by
measuring a rhythm of variations of said electric signal.

5. An iron as claimed in Claim 4, characterised in that the means
(89) for determining the movement comprise:

- a differentiation circuit for the electric signal I,

- and a counter (93) which measures a number of pulses appearing
on an output of the differentiation circuit and which stops the heating-control
means of the iron when said number of pulses is smaller than a very small

predetermined number.
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CLAIMS ™ 1. An iron conprising a heating el enent )

heati ng-control nmeans (96) for the heating elenent, and a g mBEN&NITySHEET
flat ﬁol epl ﬁte_ 833) gd?pted t?Ggl)ide on a fabric, characterlided I n that thg
iron has a hum dity detector conpri si ng: - a ( ,
62b) for neasuring a resistivity of the fabric, which neans reszsl Eg% 1\9\ng?h
]'Ehg sol epl ate of the iron to enable it to6be br ought into qornteact—wrtir—the
abri c,

)

ABSTRACT
IRON COMPRISING A HUMIDITY DETECTOR

An iron comprises a heating element (97) and heating-control
means (96) for the heating element. It has a humidity detector (60) which
measures the degree of humidity of the fabric and which influences the electric
power dissipated in the heating element. In order to measure the degree of
humidity a circuit (99) measures the resistivity of the fabric between two contact
electrodes (62a, 62b) and subsequently averages the electric signal resulting from
the movement of the iron on the fabric. A circuit (89) may be added which
measures the rhythm of the variations of said electric signal and which thus
detects whether the iron is in use or not in use.

Reference:; Figure 2

Field of use: Flat-iron
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- nmeans (99) for determ ning an average degree of humdity of the fabric by

measuring an electric signal | resulting fromvariations of

caused by a novenent of the iron over the fabric. 2. F'EPLA@@M?NI gggET
clainmed in daim1l, characterised in that the neans for neaguging the
resistivity conprise at |east one conductive el ectrode (62aﬁ (QZS)FE@ 1997
An iron as clained in daim1l or 2, characterised in that t

for determ ning the average degree of hunidi‘y conprise an 4@
a high input inpedance, which anplifier recetves jhe signal

and has an

i nput and an out put interconne by a feedbac esistor. 4. An
iron as clainmed in any one of t ains 1 to J/ characterised in that it
conprises neans (89) for detecting the nov ene i of the iron by measuring a
rhythm of variations of sajpd electrilc signal b An iron as
claimed in aim4, chargfterised ™~that t means
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(89) for determ ning the novenent conprise:
differentiation circuit for the electric signal I, - and a
counter (93) which nmeasures a nunber of- pul ses appearing ¢n{a@d 5Lﬁﬁﬂ|t193?f
the differentiation circuit and which stops the heating-céngrol neans of
the iron when said nunber of pulses is smaller than a very small

pr edet er m ned nunber. 2
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