WO 96/ 23098 1
PCT/ 1 B96/ 00019 - Steamiron having a fabric tenperature sensor for

controlling steam production The invention
rel atmﬁﬁg—__—nr_“r—rlron conprrsing a sofeprate provided wth steam

vents for passing steamto a fabric to be ironed and a steam generator for
suppl ying an adj ust abl e anount of steamto the steam vents.

Such a stearVPP@#98 s known from United States Patent NACTIBEIN® 179 | 5
ironing of clothing three different processes can be distinguished:

condi t i oniSwepaifront Having & Ifabeic temperaturersedsondat captrollidg stdam froductm and fi xati on of
the fibres. During the conditioning the fibres are prepared for the
rel axation. The conditioning is done by increasing the tenperature of the
.fibres in order to nake the fibres weak enhancing the recovery, during the
rel axation, from the plastic deformation of the fibres caused by
wearing of the clothing. The use of steamis 10 an effective way to

i ncrease the tenperature. Moreover, the weakness of some fibres

increases W th the waihe inventibreydiatef o o/sdain, irod PMprisinig|aysoleplite pfividedwith | nen,

vi scose and wool. _After t he con L oni the rel axajion oy real

i roni ng ta%@‘ﬁ?‘ﬁ@émﬂ'ﬁmﬂfe% %Mﬁ% ator OF SYPPIYE M o pei ng
pressed beidjusmble binaunsof seainad the alesin véns. | r oni ng board. This should | ast

et or mmti on’ The i s SR vea pn 4 iy el GRS Shel Pl NESS B0 ¢ o

during Belisouingiodplothingttiree different pfocesses canrbe distinguished gonditioning of the fibres,hi s woul d

adversely ghif6h of the fibred ﬁﬁm oP{he GBRS. Duthf He chiithidlAg R Tibked GreOPPOSi te from
t he condi ti onij ng takes place, This neans that the weakness of the

fibres is Riearedderde Flxqsion, K conditioning i3 dopr by fpereatag s enperaes @hegai n. The

fixation crymarih oREr folikukel the ifibRs Q&kteh&n d@ﬂ)@&co\fe@l hmdherelaxaﬁbﬂ fesww! i ng down.
20 It ure of the

io er
fabric i ndPepati dffB'"EB%‘%M;e ﬁ“f ﬁér‘pqup rrp UMD of st eam
and partol yancaﬂe::tivewbﬁaimﬁ@sbme tliuwems ofsomblﬁbreﬁ el axation the

et ¢ g Rl N i i 1 e 9
recovery che cdndm()mtgfbsrelaxahon or real ironing takes place. During the relaxation the weak

fibres are being pressed between the soleplate and the ironing board. This should Iast

sufficiently long to allow the fibres to recover from the plastic deformation. The moistness of

15 the fabric should not decrease too fast during relaxation in the case of cotton, linen and wool

as this would adversely affect the relaxation process. After relaxation the opposite from the

conditioning takes place. This means that the weakness of the fibres is decreased to prevent

the occurrence of wrinkies again. The fixation comprises the drying of the fibres, followed

by cooling down.

20 During the conditioning the temperature of the fabric increases to about
100 °C partly by condensation of steam and partly due to heating by the soleplate. During
the relaxation the temperature should be kept at about 100 °C to maintain both a high
temperature and a high moistness of the fabric providing for a fast recovery of the fibres.
After the relaxation the fabric is being dried, indicated by a temperature increase in the

25 fabric above 100 °C, and followed by cooling down to assure a proper fixation. This cooling
down takes place partly on the ironing board and partly after removal of the cloth from the
board to clear the board for the next cloth.

In conventional steam irons the steam rate is set and the iron is moved
forwards and backwards over the fabric. In the forward stroke the amount of steam is
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After the relaxation the fabric is being dried, indicated by a tenperature
I ncrease in the 25 fabric above 100 [err]C, and followed by cooling down

to assure a proper fixation. This cooling down takes place partly on
the ironing board and partly after renoval of the cloth fromthe board
to clear the board for the next cloth. In

conventional steamirons the steamrate is set and the iron i s noved
forwards and backYR%%80%,er the fabric. In 2he forward stroREBHRUMAL Nt of

steami s Printed from M npsa 04/ 20/ 1999
12: 41: 11 page - dnsufficient in most cases to heat the \fgbrio 8p 23190 3C, whereas after passing the steam
2 vents the fabric is hedtéd furafBP By AL Qolplate to a hifHes mbérithRHosd fo 1O SE. Cases

to heat the fabric up to 100 [err]|C ~ whereas after assinc% t he steam

vents the fabri & the bickwrd strks the produgtion of, steam ytill coptigyes, bub the Tahrig has, reached

tenperature cl ogmealty 1000 &rdrwill ot adsorb witér anf hoROAlNMEEICt Bbes AtcutfeltehePfamitlICt | ON
of steam sti I% cont | but the fabric, has reached al r_ead%/%éo‘géerr]c
d

nues .
and will not hoSWhIswasted thatcould have beet) ysed fa yyarm pp andda majsten mopeipten bri c,
5 steamis wasfbec ilh@tercoditain b aeskebfabric at adighérdemppranre uring chetforwamli siblsn nor e

terper at ur s dur frigh YHaReh gl o draleR oty S U SRREL bl . 7" 700
through the fabsirwundiegait withour therdasigedrordensationcbntocand frethe fabric. Alot of hegtiand ai r
water s wast od ARy e ARG |1 the Tabrie. ATel D e Pove
nmenti oned kndhn st eam i r on IRdkerabovgrmegtionsdknown sieam iranwasle of steam dsyaduced by ng
the amount of swﬁanﬂag £id arBht BY stéabiprSduBd By IR \RhA lpereratlt asta fuhbiidnl of Bme THe! ME.
The steam production js controlled by requlatin he qut put power of
the heating el efEHt profuctipn.is “m“?ttﬁé'f’ﬁ“g"‘ﬁ'égrﬁ%?‘gﬂ‘ B?ﬁ%%ﬁﬁ’gﬁ”f"l’ﬁ F%?“PPfe‘%l to
a | ow or zero | etesh cithetibbr fgonR® high @nitiahgvet yocd Iow ok erb fevel duringf anritoaing cyolOWis f rom
oat T equirod t QulHESPoVR SORR et B ISt e Mim prbeboin BBy bl o ng
el ement of t A% heat regeinddap hedt the fbric hy messringi thegpowerweedof the haatingoalameat of thend

sl ow. soleplate. Such measuring however is inaccurate and slow.

It is an object of the present invention to provide a steam iron having an
accurate and effective steam generation for moistening and heating up the fabric to be ironed.
According to the invention the steam iron as specified in the opening paragraph is

20 characterized in that the steam iron further comprises a fabric temperature sensor for
detecting the temperature of the fabric to be ironed and control means responsive to a signal
from the fabric temperature sensor for controliing the amount of steam passing to the steam
vents.

In the steam iron according to the invention the temperature of the fabric

25 determines the amount of steam that is passed through the steam vents. Both heating up and
moistening of the cool fabric to be ironed is accomplished by means of steam, although some
heating by the soleplate is unavoidable. The temperature of the fabric is sensed by the fabric
temperature sensor and when a temperature of about 100 °C is reached the steaming is
stopped. In this way no steam is produced when the fabric has reached a temperature (the

30 condensing temperature of steam) at which no water is adsorbed any more. As the steam
production is dependent on the temperature of the fabric to be ironed, a dial or knob for
setting the steam rate is no longer necessary. A cool cloth automatically triggers the
production of steam and the steam production is shut off automatically when the temperature
of the cloth reaches the desired temperature. By obtaining a fabric temperature of 100 °C
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It is an object of the present invention to provide a steamiron having an
accurate and effective steam generation for noistening and heating up the
fabric_to be ironed. According to the invention the steamiron as
specified in the opening paragraph 1s 20 characterized in that the steam
iron further conprises a fabric tenperature sensor for "~ detecting the
t enperat ure Sé the fabric to be ironed and control neans_responsive to a
si gnal e fabric tenper at urezsensor for cont®d B he amount
of steam passing to the steam ‘vents. In the
steamiron a@tb@wnngymeWMﬁmtnthﬂhMﬁmmmmTMmm ihalveyc 25

determ nes by ifiaihg Pesul®in S 5H8A Bimle R lprdcise REESRRA fabr| i to ml Irm fgvents. Both

heati ng up and noi st eni ng_of the cooI
acconpl i shetPWsy that t sominal copdesing AmAcBEIghHOHEC, for inskpes 95 16 by the sol epl ate
i s unavoi dabl e. The teneferbly iR fibirictéifperatits Msotﬁeﬁﬁﬂﬁ&ﬂmblleiollﬂafe&hd' c

t enperat ur e, sensor and when a at ur e of ab t, 100.lerr r eached
the steam nlpsatemperature W%% m&@ 1!‘88"‘5?}!{ P t he
fabric has Mﬁemmmmnmmmmtmmm@mwmm st eam)

Gependent | RSP Aspiniys el Bl el o fF i ey SRR, i s posBR i 5 ¢,

setting theamhammtthefa@motﬂe(fagud mmwmmmmmemtdﬁﬂmmm ically

triggers th ’%ﬁﬂ meﬂ} MH%L hut of f
automatical when egtﬁ’#rperg{eure %h{%ﬁ:g ot h reaches e5| red

t enper at e&abmmmtwg sepsgripplaced pearthe sieam rvembﬁbr meAsuringthe @nperature

gg} 258881‘ r OBTMe ABRE ducf sihin® Howeves othds ﬂo&u&a&ﬁy%rk as well. WO
PCT/ | B96/ 00019 wi The mmeﬂﬁ?'&mé’ﬁé%w Yays knowniper 808 shor t est

time are pr Wﬂl&dvxy]hhéuie%ﬂlsép&m&emeﬁnmet coupled )0 Gk steamiiroRGvith&tiokel i N a
fﬂg:}t t Llemralom{ff pragﬁﬁl]%ﬁ t he aeft uaI rat ure F%be SOWﬂg&mg | ower
[err]C. 15 may comprise a steam valvewhxchxsopenedandclosedmresponseofthes:gmlfmmthe

fabric temperature sensor. A prefetred embodiment is characterized in that the steam

generator comprises a water tank for containing water to be converted into steam, a steam

chamber for converting the water into steam and a water pump for pumping water from the

water tank to the steam chamber, the water pump being operable in response of a pump

20 activation signal derived from the signal from the fabric temperature sensor. This

embodiment is suitable for use in stand-alone steam irons with built-in water tank and steam

chamber.

After conditioning and relaxation the fabric has to be dried and cooled
down for a proper fixation of the fibres. This drying can be done in conventional way by the

25 heat of the soleplate, which heat is set by means of a dial. In that case the heat of the sole
plate is also effective during the previous automatic steaming action and the cloth is not only
heated up by ootidensing steam, but also by heat from the soleplate. For a good result the
fabric end temperature does not have to be far above 100 °C. All heating power necessary to
raise the fabric temperature slightly above that temperature is waste of power and increases

30 the risk of scorching and should be avoided.

In order to avoid power waste and scorching an embodiment of the steam
iron according to the invention is additionally characterized in that the steam iron further
comprises a heating element for heating the soleplate and second control means responsive to
the signal from the fabric temperature sensor for controlling the amount of heat produced by
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Preferably the fabric tenperature sensor is enbedded in the sol eplate and
5 has a tenpature sensitive surface which touches the fabric during

i roning and preferably the fabric tenperature sensor is positioned in
the front portion of the sol epl ate nearby the steam vents. Assum ng
that the capacity of the steam generator is sufficient, it is possible to
heat up and to noisten the fabric in the forward stroke of the steam
iron. At the end OYO%B¥%& orward strokeg4t he steam ng st 8FYBIHRY he
fabric is ready for being dried in the next backward stroke. 10 The fabric
t enper at ur e sendbe soleplatsl Tnecfabrivaempetatuze s=hwainalse msed fdrgeguiatingstie powpr ofithe

temperature  heiing'eldfied P e Solhife. B niphiidit B atle WeipEhan g BORE Sl Bith Y

work as wel | . eam generation can be done In
several ways kndWperasmneaded todry the fabrg, isdised) and garehing isiprevegieds Ajemperatuss gkt o
st eam chanber ¢ qhiy ve Wispéhsddnithsds @ Powerds shivt mmﬂodim&ﬂywhenaprbdbﬁrﬁﬁbd case the

vent s 15 may SonR C°””‘-’m2%“&£ i Lot e A

of the signal frmmadmﬂaomdbbmmmmmmmhmgmmAcWMe 100 °C

enbodi nent is ¢ ter EF@BEEB% i ses a
wat er tank for rﬁ%?ﬁllﬁl%q’\?\/ﬁter onverted mFo @eam aiséeam

chanber for conmmmmmmmm“mmoaCMﬂ& Grorassurecdryipg wishawy
water fromthe ﬁéntﬁe%%:i%o&eﬁ‘ﬁa&%ﬂﬁmff&m§ t he water punp being

operabl e in response of a punp 2 activation signal derived fromthe

signal from tle fabric tenp8ritugiwingentanequs contrplof heat transfer, Sram thairon 1 the,j ¢ abl e
for use in standusHcadebrfihedanad EMdéﬁttMlﬂ éhwtauwmena:mm&eﬁﬂd isSd 18 Heat

chanber . ter c di t| onl n nd rel axt th
fabric has to beFaRfcioEtPeFplpplats,For SP"“’“E! @‘5 p thin splep Gﬂ‘%ﬂ"’e‘%e
fibres. This dr Walmgaﬂampm ﬂdﬂrﬂmh&aﬂn@ﬁhﬁaﬂs Cmai)omﬁwnhyl feduire fibconmibinationa#itht he

soleplate, whic ne a di of

t he sol e I\g?§§}m é@?%%‘f’%é s%l ngwﬁm e‘bilii utg%;&ztg%?@fm@%

st eam ng act i16n thmﬁbmmmmdﬁrs&fowmdrmkedzyls;eammg onlmralttedrmpe fapricinrthbesamie ifigst
steam but al so zg%am

fabric end tenpe#ra%({\{a&fgo oéetgmrtlﬂg?ﬁﬂave to faﬁfﬁgﬁ%%&%ﬁ% err] CJﬁﬁwaﬁdeatl ng
power necessary Strokes, if needed, by heaing enlys g Wrisven3pryrefficientand fast irgning petfarmange;

tenperature is Viggdhievithe, DPVREr taﬂﬁash&%&&iﬁhnﬁgof thé Bbrid ﬁ&e@&u&fd}f &Jﬁh@g and
shoul d be avoi d

e rder. to avoi r vvast e
and scorching arfg\‘?ﬂ%m{abﬂ‘f teIReratE SeNer m°“"'°‘f?td'ﬁh&ftl&6’f'éﬂ rPgaf(fy’\ﬁ
i nvention i s 20ddietprevivet] Thechighesn Ginpératime df both sénsirs ¢ah be steemmmﬂnhe‘amhlmf

conpri ses a heatdegk%f‘?deesﬂr‘é@%]mf&’ho G’P‘;Hf'rom [}ﬁw&%@% Rl oBeafbld!in S GHBSGEH  ©!

means responsive e fabric tenperature sensor for
control li ng the whighischasacterizedtin mmm further comprises a motion direction sensor for

Printed from M nggamidingQhckon h the fofward dndbaévardSirection of the iron, the second control
means being responsive to the signal from the first fabric temperature sensor during motion
25 in the backward direction and being responsive to a signal from the second fabric
temperature sensor during motion in the forward direction. The heat is controlled by the
second sensor in the back portion of the soleplate during forward strokes and by the first
sensor in the front portion of the soleplate during backward strokes.
The means for controlling the amount of steam and the means for
30 controlling the amount of heat may respond conventionally or according to fuzzy logic rules
to the temperature and the temperature gradient of the fabric sensed by the fabric temperature
SENSOr Or Sensors.
The above and other features and advantages of the invention will be
apparent from the following description of exemplary embodiments of the invention with
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WO 96/ 23098 4

PCT/ 1 B96/ 00019 the soleplate. The fabric tenperature sensor is also

used for regul ati n? t he power of the heati ng el enent of the sol epl ate.

By nonitoring the tabric tenperature during drying as nuch power as

needed to dry the fabric is used and scorching is prevented. A tenperature

di al be di spensed with as the power is shut off automatically when

a predeterm QP62U%8 | cnperat ure above 180 [err]C is serREMIIPhe fabric

tenperature sensor. This predetermnm ned tenperature should be | ow

enough to preserense tosthe peshmpegying, dmwisgse in whichiper at ure above 100 [err]C

W ll do. In case of a chapuenishéWiedchenti@Ry 3lcfosyVsdetion 5¥a BRE ERBIAMR ggasl ow

t emperature response, this tenperature nmay be in the range o

120[err] C ftam ison weording g the invention: 1 yi ng without ~  scorching when the

iron is moved backwar dsriguiel 2 sRowsad Sbitom Mew of the soleplate of a steam iron #cotdihg ual | y

i nst ant angous, control of heat transfer fromthe iron to the fabric is

obt ai ned 1 nHe B8 nent which is characterized in that the sol eplate is a

| ow heat capaci t y Figyre3 simiwe al fabiric teniperaturd seasop embgedded i the selepiateof  on nay

have a thin t hal ogen lamps or thick filmheating

el enent s. ﬁ%m%ﬂgﬁﬁgt“%ur’e I n conbination with the steam

control feature provi deBigwe 4 shosunai botlom wiew [of whaltepnative veisiontof thecsoleplate ofip and

noi sten 15 forward stroke by steam ng only and to
i LBPfesing 10 0 Y o {ird

drythefabr|C| forward stroke or in the first
backwar d1&t r oke and i n Eiguye 54 |showsiafrst faw,ehary of a gonseel peeram for a steam itk es, | f

needed, by hRadding%o M8 linventoR; t hi s vvay a very efficient and fast ironing
perforrrance i s achi,eva n order_to rrea ure the tenperature of the
fabric nore accuratel yhifi %ﬁ ?F?H% WM@F@F%W
sensor nouniréflacbrding 4o tha tvention;t i on of the sol epI ate may 20 be provided.
The hi ghest tenperatur th sensaors,can be used to c e, anount
of - < heat of "t he. soi gy Shohn SRRely Fuel S o Brnl St 1 €

obt ai ned1§ nstemxmb:ndordamoﬂlemvenﬁbd @hd i S characterized in that the st eam

iron further conprises g d’!ﬁﬁ“ﬁﬁ ting
notion in the forward an war i %Ett %artt(%d exﬁ ﬁéég%iﬂag
control ﬂmmacMmgtqtbspmoNe to the signal fromthe first fabric

tenperature sensor duripmge FbdeRe &'ﬁtbolk%&%pﬁb?&i(‘i@r:ﬂe Chn[\ﬁﬁ%s M andndei ng
era

responsive to a signal fromthe second fabric ure sensor

during not i 8¢fcrintion pithe prefizred embodiments ta represent ‘FFe%F“"P%"%ﬁF'F]G]‘PE’cPrB‘fW he
second sEnsor in the bary POhbwd@ first ekiBodifne Bl Al Qesill iloh el thd r okes

and by the first nsor |nthefr n rtion of e sole e during
backwar d stt"ﬁ?@ n having ‘%T% fﬁ‘] r"g’f’a];arﬁ f the
anount of smmmmmmMﬁua@bymWhmgtmmm iepipehamad Ay

tgfrggpgt 3?23@%&?%%@%5 %%gﬁﬁﬁ{"uﬁiﬁ%ﬂ%abn C sense hge fabric
t enper at ur eshown) and a temperamre dial (not shown) as known from the art of convermonal steam
25 irons. However, other known means to control the temperature of the soleplate 2 can also be
employed, such as full electronic control with a triac, a temperature sensor for measuring the
temperature of the soleplate and an adjustable reference for changing the desired temperature
of the soleplate. Steam is generated by a steam generator 6 which comprises a water tank 8,
2 water pump 10 and 2 steam chamber 12, The water pump 10 pumps water from the water
30 tank 8 to the steam chamber 12 via a hose 14 under command of a pump signal PS from a
controller 16. The steam chamber 12 is heated with a heating element 18 controlled by a
conventional thermostat (not shown), but an electronic control can be employed as well. The
steam from the steam chamber 12 reaches steam vents 20 via a steam duct 22. A fabric
temperature sensor 24 is embedded in the front portion of the soleplate 2 and is surrounded

Printed from Mimosa 04/20/1999 12:41:11 page ~7-



Sensor or Sensors. The above and ot her features and

advantages of the invention will be apparent fromthe follow ng
description of exenplary enbodi ments of the invention with

Printed Tfrom M nosa 04/20/1999 12:41:11 page -6- WO
96/ 23098

PCT/ 1 B96/ 00019 reference to the acconpanyi ng drawi ngs, in which:
Figure 1 shows sch®R8¥P®E| |y a cross sectiongof a first e b RETARIGN00 o
steamiron according to the invention; Figure 2

shows a bottom vimaimmsmaplsm mexgaZslmdcrmmmsdmm shighitlp tdubltes
i nventi on;

sensor errbedded in {%e SONe "@ "Jﬁ s2hils ?ﬁbﬁ?%on ch?dl n%ea‘t'o“ g 16

i nventi on; which is mdlcauve of the amag@nnwemm%@me &abbetbwwmméwmf 3ahows the
al ternative versi Qi s mﬁlﬁt&lﬁf 24 in moe dofaft Offlel fAKHR BG t&}b@g‘s&c&“t e
I nvention; 10 ‘e I gure SK l;‘oows a |erst fl ogve?{:hart of !El

control prograth fisemallysingated from ‘he soleplate 2obyimpRgs PB“FH'@' inyation; material 26 which

Figure SB Zhows SaldpChrovites’ 4 Qigiachmhmai muﬁmigtéfomemmremp&ameaseﬁéoem in the
I ron according t

schematically a 2’?%’@6 Isigcﬁgt Mfwmmn%o tiaks l%w %6 Sho}%rfm
according to the x’e@uﬂatmdn;orreandemperature measurements of the fabriési beinge irdnedh@he fabric
SCheat ool Y, B R s o bl WS BBk Bl s ET
are enpl oyed ilf tregative temipergtureznoefficient (IFfEC) of suitable dimensions. A thermo-couple or a contact-
less infra red sensor may be used as well.
All electrical parts, such as the heating element 4, the heating element 18,
the water pump 10 and the controller 16 receive suitable AC or DC supply voltages in a
conventional manner not shown. The steam generator 6 can alternatively be a detached steam
15 generator connected to the iron with a hose, In that case the steam is passed to the steam
duct 22 via a controllable steam valve under control of a signal having a similar function as
the pump signal PS.
During ironing a cool cloth is placed on the ironing board. As soon as the
soleplate 2 touches the cool cloth the relatively low temperature of the cloth is sensed by the
20 fabric temperature sensor 24 and the corresponding fabric temperature signat FTS signals the
controller to activate the water pump 10 by sending the pump signal PS to the water pump
10. The water is converted to steam in the hot steam chamber 12 and hot steam reaches the
cloth via the steam duct 22 and the steam vents 20. The steam condenses in the cool cloth
and heats up the cloth. The cloth is also partly heated up by the hot soleplate. The capacity
25 of the steam generator determines the maximum available amount of steam. A high capacity
is advantageous as this results in a cloth which is heated up nearly by condensing steam only.
In that case the cloth contains much water which is beneficial to the weakening of the fibres
of the cloth. The higher the amount of steam, the higher the fabric temperature will be up to
100 °C by condensing steam. The temperature of the cloth will not exceed 100 °C by using
30 more steam. Any further steam production is wasting of power and water. This waste is
avoided according to the invention by sensing the temperature of the cloth. When the fabric
temperature signal FIS from the fabric temperature sensor 24 signals the condensing
temperature of steam {about 100 °C), the controller 16 stops the production of steam by
sending an appropriate pump signal PS to the water pump 10. From now on the cloth is
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description of the preferred enbodi nents to represent the sane or very

simlar itemor itens. 20 Fig. 1 shows a first
enmbodi nent of a stean1|ron accordlng to the i nvention having fabric
S depende T C team1ron nas a
conventional soleplate 2 mhlch S heated by an el ectrical heating el ement
4. The tenperature of the soleplate 2 is kept at a desired tenperature
by means of ¥O9H#Bntional thernostat (Rot shown) PEHIB60MRper at ur e

dial (not shown) as known fromthe art of conventional steam 25 irons.
However, ot ldeed bmﬂmlmmolqﬂama. Thenfablic temperttereizessed 24 avoids wasee ofleaml aatie 2 can

?lefrgefgturewsagtg?(f) %r 'érreasurl nm#h MWenpea&&t ?&5&'{% é%#aéﬁﬁgte and

an adj ustableeszgﬁh?r@hmmﬁ%mh@ﬂhgn&mgﬂyth)é\eammdthesteuh t he
sol epl ate. Wgwmmwmwwwmmm bnion 2

wat er tank punp 10 and a steam chanber 12. The water punp
10 punps %@&meméwyoﬂwmwmwmfm&mmwua a hose

14 under CORRBRMy m‘emxﬁlsﬁml adsoiption 6f Wifferent cloBBiip! daf bl Uked fnto IBuntt €M
chanber 12 is, heated with heat i n rrent 18 controlled by a

convent i onaf® Eﬁ"ﬁﬁg"{% ‘g?mgﬂﬁ\’\}ﬂg sieam prpduetion i3.passibleyt - o can be
enpl oyed as well. The Prefmb mmmmmmram Bgieam

embeaded | nApit SN Bkl or e B’y e e Tl SEH Rt o

Printed #0 opanmeters amm 20gesOwBich ar: divided] inpsuranges.- The membership of the input

6 brised ‘abB el LERTY h
in Fig. 2. The ?‘ggrolf‘cls?errper ature ggnsor t&kﬂ%\é %ﬁmét ouchegé}&ﬁ’eg%f %S >nonn
fabric duri fde basgfushya aule mighhbe; iffabricyem taaﬂ@bgcgqmmwmm he

control | er ﬂsﬁsmall menvst&ﬁfprddscﬂoﬁqlmgﬁl Maﬁuél B el) kROWRCRAIGLE whtch  Ne
enbedded fabric _tenperature

fabric bein
sensor 24 i ﬂma%mqgn%fng Togif; fhe steqrp productipn 1 contrpliedsas follawser na | y

i nsul atedﬁfromthe sol eplate 2 by neans of thermal insulation material 26
whi ch If temperature of fabric < 100 °C: increase the steam production depending on the fabric
temperature and the gradient of the fabric temperature;

If temperature of fabric = 100 °C: step down steam production;

20
If temperature of fabric > 100 °C: stop steam production because no further condensation of
steam in the fabric is possible.

It is to be noted that in practise the value of the reference temperature can be somewhat
25 lower, for instance 95 °C, than the theoretical temperature value (100 °C) of condensing
steam,

During drying of the fabric the temperature increases and the moisture in
the fabric evaporates. When all moisture has been evaporated the temperature of the fabric
rises quickly above 100 °C. Any more heating up of the fabric is superfluous and is waste of

30 power. In addition the risk of scorching is increased. In order to avoid power waste and-to
reduce the risk of scorching the fabric temperature sensor 24 may be used advantageously to
control the heating element 4 of the soleplate 2 by keeping track of the fabric temperature
after steaming was stopped. The raise above 100 °C of the temperature of the fabric can be
used to stop or to reduce the power of the heating element 4 of the soleplate 2. The fabric
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al so provides a rigid nechanical nounting of the fabric tenperature sensor
24 in the soleplate 2. THe fabric tenperature sensor 24 should have a
| ow thermal inertia for fast response and correct tenperature
measurenents of the fabrics being ironed. The fabric tenperature
sensor 24 may be a resistor with a positive tenperature coefficient (PTC
or a 10 negative H; ure coefficient (NTC) of suitable &jnensigns. A

t her no-coupl e or a t- | ess infra 8ed sensor nay Bs wel |

Al'l electrical parts, such as the heating el enent 4, the heating el ement
18, t he wat dmpswvEe atowhishithe pawerJp ttheohqating clemented ds (pebes sionpeth should beorghDC

supply voltages iefough to assuré QNAEY BficaNEbric'dd Rduld B8 ndt 36 Wiph 2816 ciils€ 3brching, In

generator 6 can alternative e a _detached. steam. 15 ener at or connect ed
to the iron wit hPHERGRIE ANy WﬂJ“%/r?g?“cH’ge ‘?h %00 It j*dth 3, conygntiogal yoleplate apd, its

dyc_tI 22 ;/i a a Cowbrrespdnding aather alow sempersture rddeny, & poweralff Rbricitemperatale -ihaudbuﬂagaa
simlar functign o oL R . PS. - Ling
ironing a coolg)clr 12Ps cp?gggdeoqgag eﬁé‘%ﬁ?n‘é’“ﬁo‘g’?‘&w f&g’“’s%gﬂ’ %’1‘& t?R%surethap
sol epl ate 2 t ouc thedfahrigds nns gtorabedastiongias thedton i meving aventhe Bbmicer at ure of t he
cloth is sensed by the 20 fHAries CRpeie Weior

! e %ﬁaﬁég&,{;ﬁg‘,@% tu%gnl? r°81"F°é rthet 0

corresponding fabric tenperature signal FTS si )
activate the wat seangroguction, bt alwxteconirol e hest ofnef| theosoleplgte; Actemperatyre dighp
10. The water i s pfa@Hy Wshaided: WithS ki@ The poweh 8f {he ol R switetish ¥r abtonBRAny Vhen

steam reaches it h cloth vig the steamduyct 22 and the steamvents 20.
The steam con&‘%ng'@s'ew ofote fbyrig;rpaches a prefetermuned valye, abgye 100G, Theyfabric
cloth is al so patdnipgatafaienissr O ispositisied irothe Frohtepoktioh of thER6leslNe 3cind ¥ stfroundéd
t he steam generator, determ nes the | rum avai | abl e appunt qf steam A
i gh_capactcy o) e yEI 25 ob e R Enpisthpe BonnRST Pl gl Pepnine.
heat ed up near| y When thersttem rodoction basrended| the temperatuterof thefhbricds medsived by thie Rame
cont ai ns much watg. L ' | &l ks S

of the ol ot T sk 6P Bk, Firihs sipbudpd BHETONER & nd B iclpSiure
t enperat ure wWi¥ | sensorydd isoptimal if shedronds mowedoaciewards caver the fabrieabacaush temperature

tenperature of tRauifg G4 Hond! diter Rting®HF 8RR Chedtl) Zofd bf e Wiiepisté B HAWevel DL Second
steam Any furth ting of );;Pwer and water. This

gqrb,s eam @r oduction s Wﬁé ] )
waste is av SV Fmperalretensyr pasitipaed i Hhe bank; Rgrtion of e selenlate, @, ghowa i Elgatur e
of the cloth. Wean bérsed abmeure the teinpergdire of the atiic kg fhd Torviud rblee By akiltingC
t enperature sensqr .2 i | s the condensi Nl te rat ur.e .of stea
(about 100[err] C?‘,e l}‘ﬁ’fgﬁc"g%ﬁg‘l"l %?pﬁ%’rﬁ%ﬁ?%h@m%g?%"%fmsb?@a and
sendi ng an apR@ opackward spokep si gnal PS to the water punp 10. From now on the
cloth i's Pl Hoét HARTLA B8R ccBikh etk Sz 3 Ao R
temperature of the fabric and the temperature gradient of the fabric and can be combined
advantageously with the controlled steam production. The combined steam and power control
may proceed for example according to the flow charts given in Fig. 5A for one fabric
25 temperature sensor and in Fig. 5B for two fabric temperature seasors. The inscriptions to
Figs. 5A and 5B are listed in Table I. T; and T;; are the temperatures sensed by the only or
first sensor 24 (Figs. 2 and 4) and Ty, is the temperature sensed by the second sensor 30

(Fig. 4 only).
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PCT/ 1 B96/ 00019 dried by the hot soleplate 2. The fabric tenperature
sensor 24 avoi ds waste of steam and waste of power. A steamrate dial
i S superftTuous ST TCE Stean productton t5 gutonattcality . engaged Dby the
sensing of a-cool cloth and automatically stopped by the sensing of the

st eam condensing tenperature in the cloth. The anmpunt of steam can
further be neVW@%#8ndent on 5 the tenperature gradi enFCVIBIPNY S  he
tenperature increase per unit of time, of the cloth. In this way the

di ffences i st adsPrptrqQn or. dufferent cfothing can DE. LaKe 1Nt
account an ?%l‘betier fg?s@g%(’é’?%&%he nent t s?t"&ﬁ"?’ﬁe?ét eam
production ifs posgl ble Preterably the Steam
production ifs control |l ¢d according to fuzzy ﬁ%‘gi c rul es using tlhe
t enperaturefof t clofth and eraturg gradi e Tak B8 ClOLN gs i nput
10 paranetefs havi'ng ranges whifé B%EQ dividgd in sug?‘&%gg}é.EThe memniger shi p

of the inpu paragreters of a subrglggf Rﬁ;pé%s the action T0 |be
executed. The ac q"on I $ described in-a 'fﬁu ase, Such a rule might

e
be: if faﬁrlc tegperatyre 1s cold and f%‘l%éme ature grad ent IS
smal | the s,teanﬁrodu:tion is high. Fu I'c control is a well Known
t echni que I ch ngeds nNoO.f er. explarati on. | DO4WZY 1091 d the
st eam produgt i onsqss coptroll eaf gsfigoh oWs: ;]5 :ﬁ" thR%e?ét ure off fabric
< 100 [err] € Tngreaselthe steam productron [dependi [Jfg gnursﬁ,% Tapric
t enper at ure|and e gradient of the fabric tlenper at ufe; | f

tenperaturefof TaRric ferr] 100 [err[C. . step.down sieam production; {20
I f tenperat ¥rre 0 Bf abric > 100 [err]%?”@oﬁ%%p&gauction becausq no
further con ensaglon §) steamln%hhﬁ T.abri c IS possl bl e. It is

to be noted]that H“n pr@ctise the valu WM ce tenperature |can be
sonmewhat 185 Tower, fTor 1nstance 95 [errJC, than the theoretical

D g dr yi e SRRy Teletn 1,02 ouE A RERRP oy senor 24 T8GR 502, 1t e et
the fabric dempomtue isdowatithan 25l C, thei Sean podustiontje eaabled fienk 506X If the fabric
e ot el Lkt 55 ) B0 s il il S0 S0
addi ti on t hdabric Jpmperature Jir Ay Fompared withc 1252 dsing pneosensor 2ﬂdbla%EQF) PEWEP wast e
and to 15 séidsts 04 ad 130 (blosk SORIS10); THE ShieplitelneRing POWerGs SBIEIE (WHck 5E2) SRS OF 24
may be used maed‘ye%?etdaggog%s %syre;[cl?ad, otherwise the power of the soleplate is switched on (block
514). When two fabric temperature sensors are employed, the highest of the two
temperatures Ty and Ty, determines the fabric temperature as shown in Fig. SB. A motion
direction sensor may be incorporated to discriminate between backward and forward
20 movement of the soleplate,
Fig. 6 shows a steam iron with a low thermal inertia soleplate 2 heated by
a thick film heater 28 for controlled heating of the soleplate 2. The iron is provided with a
second fabric temperature sensor 30 in the back portion of the soleplate 2 as already shown
in Fig. 4. The hot steam chamber 12 is thermally detached from the soleplate 2 to prevent as
25 much as possible heating of the soleplate 2 by the steam chamber 12. An optional motion
direction sensor 32 provides a motion direction signal MDS to the (fuzzy) controller 16,
which receives a second fabric temperature signal FTS2 from the second fabric temperature
sensor 30. The main advantage of the low inertia soleplate 2 is that a very fast change in
heat transfer is possible from the soleplate 2 to the fabric which is being ironed. If the steam
30 generation capacity of the steam generator 6 and the drying power of the soleplate 2 are both
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control the heating element 4 of the soleplate 2 by keeping track of the

fabric tenperature after steam ng was stopped. The rai se above 100
[err]C of the tenperature of the fabric can be used to stop or to
reduce the power of the heating elenent 4 of the soleplate 2. The fabric
Printed from M nosa 04/20/1999 12:41:11 page -9- WO
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PCT/ 1 B96/ 00019  WO%R¥Berature at which th® power to the HEIPHE™H enent
4 is to be stopped should be high enough to assure a fully dried

fabric and shoul dgufficieatothensis isogublexto maistenzand to heatowpaidoplcsloth fully by memsmﬁéﬂuw)e

any val ue above lGfirdiief Ednfentthg StefPin &' FirstVidrWard s6ke \eRd tHertRNR t§ﬁhl?ﬂir€
its correspqondi ng rat her sI ow fenperature {Ogec y, a power abrl c
tenperature in t epsyef (fugzy EQF’% in)the fipst; bag:

choice to assure Sidaatthetdomplﬁtabmlsddwm vhryfaau;\dzetmxthmmisrmosuha‘med up byt Jsuadénabg ic

IS not scorche Q

The fabric teng %?'hl’w?s%%g FEJ4 ﬁ{"ﬁus no )Iﬁ%g 8}502@ 99&%%?“01”“[‘% result,
st eam producti on smwme&bmmttbe dgthtareomkmed mmmdwmmﬁnmwmén adslitiop] te e.
A tenperature di P“"-F@* Réﬁs mﬁ. pg“tgg power of the
soleplate i s sw ?%Hm% aut}(;asntaq%‘lc £d en i%lh the tenperature of the
fabric reaches a predetermni nEig Vashgws Mfé ephodiment rqf @ steare irqabaccerding to the

tenperature sensGyegthy! mpeﬁb&imeﬂffamﬁm%mwﬂr& gﬂaqﬁ tHat'Be AREBHeRiE 2
and i s surrounded he steam vents s‘l@h?ﬁ%t hat t r

tenperature i <0 né!!@llﬂa?ﬂ H@‘EJFdaf‘éW"o‘lfrWém guis purpose V\ﬂaﬂgef‘ﬂﬂ"%%é‘?ﬂ 8
production has engfgior 3bcaré MEIMER ingide el stéahe irblafid exténd PaREI foo the plank et we e

fabric tenperatur or.24. For t se, the front, position, of
fabric terrperatursglé ¥ éﬁ’é’fﬂ’ 5‘4"'?%’%'?{)%?"‘ spleplgts % dﬂ“’Fg“ﬂm‘Eﬁ‘ for, M\@Hs
over the fabric, enbtedbgehetlonp?d. at ur e sensi ng I s done after heating by
the heating zone of the sole Sh&Em2

t enper ature sensor p03|t|one§l{| n SPac YfEO Pl on %é ltqh(’é f%% IéogPJ“P’go“me
shown in Fig. 14, amountc&m&eumummmmwmémwdnmeh@h heah capacity o
during the for varyg 459 kRpo shih ¥ain a short e, § WEHESE véhimd Bedu0 the response

tenperatures a correct tenperature 1s obtained in both forward and
backwar d st r okes time, a large evaporating area to enhance steam production and the steam duct volume should

be as small as possible. Suitable dimensions are about 7*10*4 cm® (1*w*h), an evaporating
area of 60 cm? and a height of a few millimetres and the heating element 18 should have a

20  capacity of about 800 W.
Disclosed are examples of steam irons having an electrically heated
soleplate (2), a steam generator (6) comprising a water tank (8), a water pump (10) and a
steam chamber (12) for supplying steam via steam vents (20) in the soleplate (2). The steam
production is made dependent on the temperature of the fabric by means of a fabric
25 temperature sensor (24) embedded in the soleplate (2). A cool fabric triggers the production
of steam. The production is stopped as soon as the fabric temperature reaches the condensing
temperature of steam, Since no more steam is absorbed in the fabric when the condensing
temperature is reached, any more steam production is waste of water and power. In this way
any further steam production is prevented and waste of water and power is avoided. After
30 steaming has stopped the fabric temperature sensor (24) can be advantageously used to
control the drying power of the soleplate (2) to avoid scorching of the fabric and to avoid
waste of power. The steam control and the power control may be conventional ot fuzzy. The
soleplate can be of a conventional or a low heat inertia type. Two or even more than two
fabric temperature sensors embedded in the soleplate may be employed to anticipate on the
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The power control can be done conventionally or fuzzy in response of the
tenperature of the fabric and the tenperature gradient of the fabric and

can be conbi ned advant ageously with the controll ed steam producti on.
The cofBINEd steam and power contr ol Ay proceed 1or exanpl € according

to the flow charts given in Fig. 5A for one fabric 25 tenperature sensor
and in Fig. 5B for two fabric tenperature sensors. The inscriptions to
Figs. 5A and %288 | jsted in Table |. ff[err] and T[err]’“&?’&‘“&ﬁ‘b
tenperatures sensed by the only or first sensor 24 (Figs. 2 and 4) and
T[err] is ttiectiomefanayemend sensed by the second sensor 30 (Fig. 4
only). Other features ve'ih dd” At HB5 BironO Y efffarkce
12: 41: 11 page - 10- = ey i’ Qb B hron” e
9 performance. The optiqnglTnotion glirention sensor 32 can also be usgl ascmeovement sensor
IS'?SC'[ | pti ONyoFdetsct Whkther the iron is being MO¥ed! d? inbO 'If hidt SnovidB, the steam productior I -
ar
5 the power of the soleplate can be shut off to prevent scorching. A sensor in the handgrip of

the steam iron may be provided to detect whether the iron is in use or not.
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502 Tlerr] > 95 C T[err] > 95 [err]C

504 St eam producti on down 5 506

St eam producti on up 508 Tlerr]f < 125 [err]C
Tl[err] <125 C 510

T[err] < 125 [err]C 512 Sol epl at e
heati ng power down 514 Sol epl ate
heating power up X9%/238 The tenperature T[ezr] or T[err] oPCHENOBric is
nmeasured by sensor 24 (block 502). If the fabric tenperature is | ower
than 95 C, the s€b&MS$Hroduction is enabl ed (block 506). If the fabric
tenperature is higher than 95 [err]C, then ean1 roductiom i s disabled
(bl ock 504) and the fabric tenperature ﬂﬂ'ﬂuﬂg with 125
[err] C using one sensor 24 (block 508) or t nd 30 (bl ock
508/ 510). The sol epl ate beating power is shut off (block %12) when t he
desired 125 [err]C is reached, otherw se the power of the soleplate is

swi tched on (bl ock 514). When two fabric tenperature sensors are

enpl oyed, the highest of tha stesm iron confpeisingea ableplas (Z) [provided avietl skl vehts (20)
determ nes the fapri ratu Fi 5B. A noiiQn .
direction sensorﬁpn%/sg%%%otgpo?ag?ggo ?Q? |sc£‘d g‘%m e@ S%IC%\REW&M
forward 20 noveadivatable smeuntofsicam e the steam vents (20), Fig. 6 shows
a steamiron W tdha@erbId4 LOeE @,F&q gg%eg Qﬁﬁﬁa% &Fﬁm | ck
filmheater 28 for gontry%@hgﬁn%ﬁ t gom epl ate e it On ?M}P
provi ded with3a W“M%Wt&%rqf@qg?wpé’@WMHwﬂ@m (G} gesponsive to a

portion of the SEn@P{FISEfrdmatie bfi€ BhperiidR\Rnsor (24) ifét EonGolliy mIQﬁmmtof%ﬁm
chanber 12 is ther mallﬁﬁdet ached(g romthe sol epl ate 2 to prevent as

much as possi bl PHHgY teplate 2 by the steam chamber 12. An
optional notion 2. di rect AOfteaRtt 6D fas &Euﬁwom ¢t B Ehataberized i ih Gfidt| 08 fﬂ,;ngnal

MDS to the (fuz r e cei second fabri
tenperature si gﬁxlf“ E@é nfnﬁgs embedded, 15 gﬁrsi"%p r%?e?"gt & tempe tygrﬁmuvgo
The mai n advdft aﬁgéacef“'h!meoucmmerf&wldmatwmgate 2 is that a very fast

change in hgat transfep (S PA5s 'cﬁmﬁeﬁoﬂ‘%ﬁﬁ foém‘g%&%?t% abrl C

which is being itoned. If the steam generat 1 on ‘capaci

generator 6 and 'BRRETANTS iseRsorpGhlels Resitiensd in; ghectsng pertion f é‘eb@!enlate ) nearby the
Printed from M niam vedtéd @0).1999 12:41:11 page -11-

4, A steam iron as claimed in claim 1, 2, or 3, characterized in that the

15 steam generator (6) comprises a water tank (8) for containing water to be converted into
steam, a steam chamber (12) for converting the water into steam and a water pump (10) for
pumping water from the water tank (8) to the steam chamber (12), the water pump (10)
being operable in response of a pump activation signal (PS) derived from the signal (FTS)
from the fabric temperature sensor (24).

20 5. A steam iron as claimed in claim 1, 2, 3 or 4, characterized in that the
control means (16) are operable to pass steam to the steam vents (20) until the fabric
temperature sensor (24) signals the reaching of a first predetermined temperature.

6. A steam iron as claimed in claim 1, 2, 3, 4 or 5, characterized in that the
first temperature is the condensing temperature of the steam.
25 7. A steam iron as claimed in any of the preceding claims, characterized in

that the steam iron further comprises a heating element (4) for heating the soleplate (2) and
second control means (16) responsive to the signal (FTS) from the fabric temperature sensor
(24) for controlling the amount of heat produced by the soleplate (2).

8. A steam iron as claimed in claim 7, characterized in that the second
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PCT/ 1 B96/ 00019 sufficient, then it is possible to noisten and to heat
up a -cool cloth fully by neans of (fuzzy) control |l ed condensi ng steam
in the™TITS orward stroke an ereafter to rtulTy dry the cloth by
means- of (fuzzy) controlled heating power of the soleplate in the first
backwar d stroke. Since the soleplate cools down very fast, the next
cloth is nos™NOPEEB: ed up by condensingg 5 steam and Hééﬂ’?"“ﬁﬁt by heat
fromthe soleplate. This provides a very good ironi:ng result, si nce

the fibres consrdl imeansl (36)are roperahic koceostiolahe heating of hy sﬂm&)dmﬂsﬂmgabac eam In

addition, t [ e frgt ST €2M
and power. stifor @9 ﬁgﬁﬁp el wé%ﬁ%%ﬁmo& rrent of a

st eam i r on WREHRNHEE-ng to t he i nvention. This enbodinent differs from
the enmbodi ent of Fig. AGs:aa; irGiAths Cldined! il ichin 32 Fharkcleribl flBial iR Ckeliiai Nfra

red radiation of halo ht. For this hal ogen | anp 34 and a
reflector 3J¢m d?f?‘ég"‘!‘ é‘%ﬁ??ﬁ'ﬁ%?% extend parallel to the

pl ane of the sol enlm ﬁ’on ancisimed & Blainh @, 8 & |9 Charictediaed fnethaothepl ate 2
I s made trans thellg% em tted by the |anp 34.
The steam of fast production of a large 15

amount of smeam For thlmmmmmdmmmm@mmmﬁﬂmhmlsdeﬂwe)a hi gh
heat capaci; Sl [ EBJ@B short tine, a
smal |l air \}%) %@“P&’“‘”“@S‘@Q{M onse9ta ne, a{erlgr ge evaporating area
t o enhaf@e 18t eam pr odudtsteam xmastchmeémedﬂmdbc&, MIIQn@m in that thpe as

smal | as pQash c§Hﬁr§s§sb e RefpBratire? I *wrh), an
evaporat i ng bi:&rar ea o %Sosegdrre and a hel ght @g%&aé%\?vmfn“ﬁﬂé%eﬂﬁ g@‘%nd t he

heating el urgatdheoback portiancof shesgleplate Bci t y of about 800 W
Di scl osed age exanpl esAGleas tiRa Ak bﬁﬁi&&uﬁﬁﬁmn& otdradiefset lih @Rt thy sBaR 04

soleplate , a St.eam geher.at qQr ISID a water .t wat er
o ( 10y iiier orspries e ichon-seospr G . iatog Mot i B orbartian et <
(ﬁO) inlshaammmn(o]?MwﬁhﬁmeMwnmlmngsdetmmmdw fdesigmtient on

t he tenper r.c nean a C 5 JL sensor
(24) enbedgfrgg) %[H‘gthg%l epl a e"g% 'f rnjl""’!(l:l 1% %;en}chftﬂ% Fgﬁuct i on
of steam Thd bging despansive (o 9 wdpm)a@mwnmdtmmmpmmm &80r e

reaches t heuGRnH&aibaiif e forward dffdBasf.at Ure of steam Since no nore steamis

absorbed in the fabric when the condensing
14. A steam iron as claimed in claim 1, 2, 3, 4, 5 or 6, characterized in that

20 the first control means (16) are responsive to the momentary value and the gradient of the
signal (FTS) from the first fabric temperature sensor (24).
15, A steam iron as claimed in anyone of the preceding claims 7 to 14,
characterized in that the second control means (16) are responsive to the momentary value
and the gradient of at least one of the signal (FTS) from the first fabric temperature sensor

253  (24) and the signal (FTS2) from the second fabric temperature sensor (30).

16 A steam iron as claimed in claim 14 or 15, characterized in that at least
one of the first and second control means (16) is responsive according to fuzzy logic rules.

L
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tenperature is reached, any nore steam producti opyhS;,V f ter '
power. |In this way any further steam producg"‘f’équ\fsitp%@e“n d an Se
of water and power is avoided. After 30 steam ng has stopped the fabr}
tenperat ure sensor beadvant ageously USed to control the ? 7
drying power of the soleplate (2) to avoid scorching of gaf abric and to

avoi d wast e of power. The steam control and the powghklt#ntrol nay be
conventional or ]?Gﬂ.'zy The WORLD INTEH mrg;ymmenwf a coma@# ional or a |low

heat inert :‘-J_ 'ﬁp‘r;t(, sensors
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PCT/ 1'B96/ 00019 CLAI V5 1. A steamiron
conpriSTNg a soreprate (2) proviaed wWiInh steamvents (20) for passing
steamto a fabric to be ironed and a steam generator (6) for supplying an
adj ust abl e anount of steamto the steamvents (20), characterized in
that the steXA%RW9 further conprises a fabric tenperaPGPB&WH8or (24) for
5 detecting the tenperature of the f ic to be ironed and control neans
(16) responsive to a si gnal (FT8272r0n1the fabric tenperature sensor
(24) for controlling the anount of steam passing to the steam vents
(20). 2. A steamiron as clainmed in claim 1,
chacterized in that the fabric tenperature sensor (24) is enbedded in
the soleplate (2) and has a tenperature sensitive 10 surface which touches
the fabric during ironing. 3. A steamiron as cl ai ned
inclaim 2, characterized in that the fabric t enperature sensor (24)
is positioned in the front portion of the soleplate (2) nearby the

steam vents (20). 4. A steamiron as clainmed in claim
1, 2, or 3, characterized in that the 15 steam generator (6) conprises a
water tank (8) for containing water to be converted into steam a

st eam chanber (12) for converting the water into steam and a water punp
(10) for punping water fromthe water tank (8) to the steam chanber
(12), the water pufpt. e “ng-- PO R =3

activation signal
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fromthe fabric tenperature sensor (24). 20 5. A st eam
iron as claimed in claiml1, 2, 3 or 4, characterized in that the
control neans (16) are operable to pass steamto the steamvents (20) until

the fabrre rEnperat o e sensor— 2y stymarsT e reacti g of & (T TST
predet erm ned tenperature. 6. A steamiron as cl ai ned
inclaiml, 2, 3, 4 or 5 characterized in that the first tenperature
is the condeMO*EPBenperature of the steam 25 7. PCT/IB96/00019 A st eam
iron as clainmed in any of the precedi clainms, characterized in t hat
the steamiron further conprises a h ﬂhg el ement (4) for heating the

sol eplate (2) and sec gﬁ?ns (16) responsive to the signa
(FTS) fromthe fabric tenpexait (24) for controlling the
anount of heat produced by the dqol eplate (2). 8. A
steamiron as clained in claim rn that } he second
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e _operabl e fo"tontrol the heating
sensor (24) sjgnals the reaching

PCT/ 1 B96/ 00019 contro
of the soleplate (2) until

of a second predeterm ned e above the first t enperat ure.
9. A steam I in claim8, chpracterized in that
the second 5 tenperaturej |l ower tjhan the scorching tenpeature of the

fabric. 10.

characterized in that the Qleplate (2) ig a |l ow hefat capacity type

sol epl at e. 11. ™Y eamfiron 'as cldingd in claim 10,

characterized in that the stkg e ‘ .S heat}blL by means of |ight

energy produced by a lanp (34) Y the Steamimppn. 10 12 A
10

steamiron as clained inclaimy, 8, 9 or haracterifed in that the
steamiron conpises a second fabpric tenpegature sensgr (]30) for sensing the

fabric F.(;.!Sl\

A steamiron aqﬁflained ih claim7, 8 or 9,
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FIG. 5B
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tenperature at the back portion of the soleplate (2). 13.
A steamiron as clainmed in claim12, characterized in that the steamiron
further conprises a notion direction sensor (32) for discrimnating notion
i n t he™ToTrWara—anad IS5  Dackwara arrecrion or the 1ron, the second contr ol
nmeans (16) being responsive to the signal (FTS) fron1the first fabric
tenperature sensor (24) during notion in the backward direction and
bei ng responMOSE2I a signal (FTS2) fromthe second faBFFE*¥@Herature
sensor (30) during notion in the rward dlrectlon 14.
A steamiron as clainmed in claiml1l, /g' 4, 5 or 6, characterized in that
20 the first control neans (16) are responsive to the nonentary val ue and
t he gradient of the signal (FTS) fromthe first fabric tenperature
sensor (24). 15. A steamiron as clainmed | nyone of
the preceding claims 7 to 14 characterized in that t ond control
e gradient of
erature sensor
rature sensor
iron as clainmedyn clg m114 or 15,
one of the first nd sqcond contr ol

o fuzzy logic rul
1 :Idgl—l mlfe—

25 (24) and the sign
(30). 16.

characterized in th
means (16) is respo
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