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1 Steam ironing device The invention relates to a steam ironing device
comprising a steam iron having a housing, a heatable soleplate at the
bottom side of said housing, and at least one atomization device, said
ironing device comprising a water supply Hevice, a steam generator for
GRART AUNMGiRITe heating means for heating the steam generator, a flow
path between the 5 steam generator and the atomizing device, a valve
provided in the flow path between the steam generator and the atomizing
device, and an electric pump for delivering water from said water supply
device to said steam generator. 10 Such an ironing device is known from
EP-A 1191140. This device is provided with a steam generator for
generating hot steam. To obtain wet steam at an outlet of the atomizing
device, watefrig, ingerifsh a@igtébf*o%t%amfl%ﬁ@%&@é@éﬂﬁ;mﬁ@t@ﬁymgen having

device by means of a second pump. 15 It is an object of the invention to
rRAEIBYaA fF3HARIG EF&W&%%&H*%PHH%WQ&H% Sfst bR WA G RE at the

atomiziig devics $l|dl|ﬁ§rﬁtfg)ﬂaddm6dﬂﬁ@f s»ﬁgtaondtagstlp;ihejW@H@[&at’ﬂ@enerator
onin

SR exics camprizss sanliolmeans, Bt senfaling e ANerohBeween ie
E,’El[lng me%ns (g?t ?gam genera gZ ?OI’ C '[I’Oﬁl %BV rate OF?H

plagnpgentator ansritre Hiagigiedsiseithg aaiuec;mm«bfrsmﬂmwmmw@we
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the heating means.is in a range of 1:20 to 1:38. The steam generator
SHEYYARFYBRARYIRSHASA'Y lameseeiitt’steam. The 25 wetness of the

steam in the steam generator, i.e. the ratio between the amount of water and
the amount of steam, is determined by the control means and depends on

the ratio between the flow rate of the pump and the power of the heating
means. The egliratlivateg-tevite iknpstiofisan e ABEhEH bihisdjasieads poekided

Wﬁw%ﬁé%ﬁﬁe%?a%%%eﬁé%ﬂﬁ&he{ gtas@t%%@mmwam éH%Jlfé‘t"ofﬁF% of
the pum owever, it iS also possible to keep the power of
atomlzmg deV|ce water is inserted into the steam flow path towards the atomlzmg device by

means of a second pump.

It is an object of the invention to provide an ironing device with simple means
for obtaining wet steam at the atomizing device in a controlled manner.

According to the invention, the ironing device comprises control means
- for controlling the power of the heating means of the steam generator,

- for controlling the flow rate of the pump, and

- for controlling the opening and closing of said valve, said valve being open if
the ratio between the flow rate of the pump and the power of the heating means is in a range
of 1:20 to 1:38.

The steam generator according to the invention generates wet steam. The
wetness of the steam in the steam generator, i.e. the ratio between the amount of water and
the amount of steam, is determined by the control means and depends on the ratio between
the flow rate of the pump and the power of the heating means. The desired water-to-steam
ratio can be obtained by adjusting both the power of the heating element of the steam

generator and the flow rate of the pump. However, it is also possible to keep the power of the
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2 heating element at a fixed value and only to adjust the flow rate of the
pump, or vice versa, to obtain the desired ratio. If the ratio between the flow
rate of the pump and the power of the heating means is within the claimed
range, moistening of fabrics is very effectfe. Water-to-steam ratio is to be

HEHRIPERORABIA Ese Il rRNVRIC Al YRR YR NEW rAbIERthEBLIRPSSBVIER versa, to

needed for convertrn? a certain amount of water completely into steam. So, if
fRaHL e SEF iE D IS ebe GRMiReN S BB &Pt US4 BRRMYGLR e
Aty geam’adwmhmtﬂddm@ewmmgd,ammmrtgﬁamams vamypifdelyanto

steam. If the\Rg\éXF 0&5 d% e}%tugqoeég%ed%g%gg% ﬁ#t@e same level and

more water is introduce he steam generator, for example the flow rate
is X+Y g/minltipnirysisaHy knpwnhetemseit bedingadyyignestedinrmonisiting a

EORURTERM IR SARRIN B HI IS Steam, WAL tHe AdRIARE SNAEBORE RRREmIN,

mostly brg droplets In that case the water to steam ratio is X:Y. For
HHOSSAR LT BTNt HY SRANSTDERIRSERLhR Y N5 FovsEGR
Wateomrepm@g/mrsmmterffwidzypmrt@rsiemmManggrewméntae Reponnpietame level and

conver ion of wate eam the r is proporti n the wat
R S el o TR SRR R CBERRTA iR Plinin
Hrpreeted o wagteagenslingvidl Yegiain widtae! heonxeréed tolesséeam bativild teraain as

dideep 479 é@%rﬂh&fﬂ@@@%&aﬁ%ﬁy%@ REHUESTh G laws fﬁé‘%v@émlﬁté’imthﬁno is

ump and the power (W) of the heating element is 1:27 (50:1350). T
mFﬂh%@Wé theRques of B}%B?&ilﬁ\ﬂ/ BPERLAL KR tHas &eﬂ?fét%&%ﬁﬂv‘.!\ to
wﬁy@ﬂmlbpﬁrrﬂmaamﬂmf heswaien n@@@@tsmd@mmteasmmr@wdmnto

e ga ment. The aton%rzrng device $8. sy z1!fa 20 WhICh iS srr&r Iag&o
tea ﬁe POW! 1onar'to the wa e %e OW I te rease
A Tozz16 Uised P OBt aning a spray of wa er ?t IS 10 be noted contrary to
taiinoR0dednibEdaterBmHAatIBIcDAe itatl ynimetep oy w,lheereemwtm thie water-
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rate of the pump and ower of the eatln means is in the range of

fBelpéf@P?@%t@ %%R)/éeé ﬁ\é(hﬂftr*ﬂsﬁ‘ﬁ?@ f&arlr@i@fwel@fﬁ@ B alse ar%"ﬁlé'@l Hevice
taigdinepmrisdenn dhensanger ¢itgdQ-fivepnist witeh iag praNgarticiegize\d e water

‘8{ rﬁt{ Sivay ohpenetialion into the e datment Fe'ité‘f'ﬁ.‘?.%& Qecreried NAtsRiz1e
iZIng device CoOmprises at 8ast ofe nozz
which is similar to a nozzle used for obtaining a spray of water.

It is to be noted that, contrary to the iron described in EP-A 1191140, only one
pump is necessary in this device to obtain the desired wet steam.

Preferably, the ratio between the flow rate of the pump and the power of the
heating means is in the range of 1:23 to 1:30. Tests have shown that the particle size of the
water droplets in this fine mist is in the range of 20-65 um, which has proven to be a very
effective way of penetration into the garment.

It is further preferred that said atomizing device comprises at least one nozzle
provided in a front part of the housing. However, it is also possible to arrange said nozzle(s)
in the tip area of the soleplate.

In a preferred embodiment of the ironing device, the soleplate is provided with
at least one discharge opening which is connected to the steam generator through a second
flow path in which a steam chamber is provided. In the steam chamber, the wet steam is

heated up to dry or superheated steam. During ironing of the garment, wrinkles can be
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provided in a front part of the housing. However, it is also possible to arrange
said nozzle(s) in the tip area of the soleplate. 30 In a preferred embodiment
of the ironing device, the soleplate is provided with at least one discharge
opening which is connected to the steam%;enerator through a second flow

RAH3VEIWRIAD By THREM ShARRRGERPIAY RS IHRR SRR GBS fER xRt

steam is heated up to dry or superheated steam. During ironing of the
@'ﬁ?ment wrinkles can be 3 removed easily by means of the hot soleplate in
conjunction vuitbriisteedeymmﬁmtmme@kmte@ﬂevineamtkmemmmauédﬁvith at

ihs TR decs, e solpisle S RordE Gl 1638t A0S ISEIAIGE ona gow

opening wh he steam generato roug a Sech
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and the power of the heating means is greater than_1:45. The valve is now a
815985 'V AraeT N dritbisRed V%Jé’ér‘%&%l%%t"i’ﬁé Vele&ir LR TRBHReS ALREAMA FRIGSE the
gteaed alodey sieaam ) nascsisencaning kdemicaredint ot tivd rowe coafrthethepding

ns the stea rator the flo ater tq the nerator
i G D S b
pasHibleositinavé the §epara@vgetnst&ad|@w éammv;qwéﬁriswéosvemlgmmbm@r

s Hie digrlaaion %ﬁ@@%%'ﬁé@%a Hb?&?or‘é(ﬁﬂ'%@tﬁ?&% %‘Bbfﬁn'&(s) in the

provided in this second flow path, In a further embodlmento the above
%%Eﬁﬁe&’@ﬂﬁﬁéﬂ%@@%@ﬁﬁvﬂ?gd{b@ﬁ PRERNBEMRAtR in the second

steam path. Trhe feteamesdodiedieatabcup e assonibbe gtbatindnchamdeicikamber

obtanadrl ven su r eate%hst m. These an h r as ects
v\én%grovﬁféjma%%%erceont S eﬁﬁzl %?e”&c%‘.t rﬂe eré?n e?a% t?'eseam

elﬂﬁtﬂiodirtwﬁ@lﬁ@sdfﬂﬂmm tuereshpdtbeatzd fiégnl. is a first embodiment of an
electric iron suitable only for spraying mist steam, Fig.2 is a second
embodiment of an electric iron suitable for spraying mist steam and dry
steam through the soleplate,

These and other aspects of the invention will be apparent from and elucidated
with reference to the embodiments described hereinafter.

Fig.1 is a first embodiment of an electric iron suitable only for spraying mist
steam,

Fig.2 is a second embodiment of an electric iron suitable for spraying mist
steam and dry steam through the soleplate,

Fig.3 is a third embodiment of an electric iron suitable for spraying mist steam
and dry steam through the soleplate,

Fig.4 is a graph showing the area of the ratio between the flow rate of the
pump and the power of the heating means for the steam generator.

Throughout all embodiments, similar part of the ironing device are indicated

with the same reference numerals.

The steam ironing device of the first embodiment (Fig. 1) consists of a steam
iron 1 having a housing 2 with a soleplate 3 at the bottom side of the housing. A water

reservoir 4, an electric pump 5, a steam generator 6, and control means 7 are accommodated
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Fig.3 is a third embodiment of an electric iron suitable for spraying mist steam
25 and dry steam through the soleplate, Fig.4 is a graph showing the area of
the ratio between the flow rate of the pump and the power of the heating
means for the steam generator. Throughdut all embodiments, similar part of

ihﬁdéctﬂm&@ @Jﬁﬁoﬁ‘éﬂ&%@é%nt\M”MH@rﬁ@@ﬁré%‘%ﬁﬂ&ﬁoﬂqﬁ@‘?ﬁﬁlﬁné@ iUT@bntrol
steam ironing device of the first embodiment (Fig. 1) consists of a steam iron

ieH%{\‘?H{j”&tf?é‘ﬁ%@ezdﬁ)ﬂﬁea%&@ﬁk{@%‘%%r‘f@%‘@)ﬁ% vreoferRavRy IR gNeA
wlateic pesgrdaind rarelet@dt wmpmpie acategongaoe iR sRaandssagd®tonnects

theSe B8 Zg%%%r%f‘or%“&‘é%%% zm%’&%{/‘?&'{g g dive HeSHORsT a?'%&l%}g)?%wded

ons 40 are provided on ousin 0 con rol Several functions
méth@éleﬁtlmet&np%i\ééaq@r8&?@%@@3@%@'@&&&3@%@@?@@&%% I8 dettieating the
ReRPgeRRANE electric pump to the steam generator 6. A steam passage 9
connects the steam generator 6 to an atom|2|€[ﬁ?dewce 10 via a valve 11

The iron is fuRHBET3HSAEEEE (RO HRRINE Shehifetten P RoleRidsdngariem the

solapipesiBvattiz heboingisl swsentThs ﬁmv\leeaﬂng Hemmgmaener@ﬁme&tdm

gerapon w?en the iron | wered he user ec det mI e
gererato arexa mple a }/alye eiJSET se <30 Jest e FThis st?alrg
oning task’'with'the'aid o mls Steam. The power of ng elemen

vihinke @@e&m@émmﬁﬁqﬁ@m flomesasmoplde @ume@wmwsvﬁenggéﬁ@mtmthe
9%&%'%&&%%%@&%&9& WaiFfpar RS PRR AT W R @ﬁﬁéﬁ@ta BoworREe edr

the pump by means of one of the control buttons 40. The kind of mist steam
H%V'Eéﬁaéﬁdf@rﬁﬁﬁa‘ﬁdﬁd%fw&ﬂft YUBEI it IsEIRaTRohRc @8 96eaisF than for
saimp|eth & RETEODMbIahiveALET tigidee i PUBIBBTo Sleliuéd the gepateloamdonhen

e e S e oS e P S T BVe 11,
t'é'mbe”@uhtel ntilertiseotte ppop ihéheanumagamwwm@htagg@,mﬁn Htesteagof

HRPMOIMR R RUE B ARG MRS iR hMRPAIINE t%tﬁf'é’&e%@%ﬁ%l?%hé‘%nd

reached its oEeratln g temperature. Water flows to the steam generator 6 and

WithiR 28 %Wﬁ@fé@?@té’éﬁr‘{"éﬁa NpaeinfioNgs the Sisgm Rrssasssip the
PRSFAG JlActE0, where water is broken down into very fine water droplets so that a spray

of mist steam 14 is ejected on the garment. The valve 11 may be a mechanically or
electromechanically controlled valve.

One of more atomizing devices 10 may be provided in the front part of the
housing 2. In addition or solely, an atomizing device 15 may be provided in the tip area 16 of
the soleplate 3.

The steam ironing device of the second embodiment (Fig.2) is an extension of
the first embodiment. The soleplate 3 is provided with steam discharge openings 17 for dry or
superheated steam 18. The discharge openings 17 are connected to the steam generator 6 via
distribution channels 19 and a second flow path 20 in which a steam chamber (or steam
generator) 21 is provided. The steam chamber is heated by a heating element 22. A second
valve 23 may be additionally provided in the flow path 19 to improve the control over the
steaming function.

In the third embodiment (Fig.3), the steam discharge openings 17 in the
soleplate 3 are directly connected to the steam generator 6. The second flow path 20 connects
the distribution channels 19 to the valve 11. Valve 11 is now a 3-way valve or a deviator. If

the user decides to use only dry or superheated steam, the control button 40 is switched to the
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atomizing device 10, where water is broken down into very fine water
droplets so that a spray of mist steam 14 is ejected on the garment. The
valve 11 may be a mechanically or 20 electromechanically controlled valve.
One of more atomizing devices 10 may be provided in the front part of the

heRRDpRsitbAdE RN BaleheREA B YRING BEVIARIRMPY DR BIOKIARS i the

the tip area 16 of the soleplate 3. The steam ironing device of the second
BRALCHRIBIST TR 28 SIPREVIBRRIAAT SrissB fARIifat WinBoRNRIHPeTHated Rerag
3 is providedThithwsteraupplig dbeitgarap deingstbr réerdoyr dmsige ey eataciescribed
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via str Jtion chann 2second pat O’in wh| steam
whaeh s ifon ﬁ@amﬁe@edwemmszmwrm@émpmy @ﬁé@ﬁ@t@ﬂmseﬁmgm@m

n e BHEGhAIBMEMaLReAVSBFARDIY AlVE SR I RMANANABABIRENIECE he

the flow path 1 to improve the control over the 30 steaming function. In the
WaHe S8 diment (Fig.3), the steam discharge openings 17 in the soleplate 3

are directly cohngetetigenéhecsieapraferaigtofiow Heetgetoaddlonwepetinair

N ggtrs | gpvegyﬁgrlb%ontﬁhannﬁ]g hlega to the valve 11. Valve 11 is now a
-way valve or-a dEVIATOr [P%e user cFemdes to use only dry or superheated

steam, the coigrdshamibh orapswillitdleaelatioheesveer tiieowiso Slaor{Eoimaafiine
@%QﬁMﬁ@ﬂoW& (R JelR AEERRPUR R éﬂfﬂé@%z{?ﬁ’\g@te%ftémuH@Qt'malcates the

element 13 of the steam generator 6 is suitable for dry or even superheated

&H%Hﬁﬁbee'?ﬂée\xyét%rrféftﬁﬂﬁﬂﬂ damouehasnese 4hpaier H%%’(%qug Bét?ﬁ@ indte

agtdeoninaivanrifie emtztedme@tarbplteltamaM@I&HM\Wysbee@wa@efor%ﬁwwmer
S|de eparate stan e iron is. connected hos so the

i SracaRAiSRRReh ot 4B T HONenietiehata A heR A (i o

mteepgu@ty aveiersfievelnoswetoniition Wat Feoexemplacii the poweniate3Stiirand the

M{%%WE%%FPB@OE B ﬁ‘h@’r@J&WtE‘%@ﬁgfatUEéﬂﬁ%B%aéﬁﬁ|Wf"etﬁl"a|ns as

travels a relatively long way Pﬁf-urou h the heater. 10 Fig.S shows a graph with

m@qrefgﬂéﬁe%fw@rwﬂgr%@ W%}.rﬁnhlgq ffeorresponds to a water flow/power
ratio of 1:20. For example, if the power is 1350 W and the water flow is 67.5 g/min, 30 g/min

is needed to generate steam and 37.5 g/min remains as water. This results in a water/steam
ratio of 1:0.8 . The area between the lines B and C indicates the area in which the water flow
and the power can be selected to obtain the desired wetness of the steam in the steam

generator and thus the desired mist steam at the atomizing device.
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pump and the power (W) of the heating element of the steam generator. Line
A indicates the ratio between the water flow and the power where all water is
converted into steam. The water flow/power ratio is 1:45. For example, a
power of 1350 W is needed to convert a Water flow of 30 g/min completely
Bingigem. The power is proportional to the water flow. Line B 15
corresponds to a water flow/power ratio of 1:38. For example, if the power is
1350 W and the water flow is 36 g/min, about 30 g/min is needed to

generate steam and 6 g/min remains as water. This results in a water/steam
ratio of 1:5. Line C corresponds to a water flow/power ratio of 1:20. For
example, if the power is 1350 W and the water flow is 67.5 g/min, 30 g/min is
needed to geperate steam and 37.5 g/min remains as water. This results in
Water/steam 20 FAIL SMNH &V THe é&'ﬂgtwrgeearﬁ“tﬁg‘n%’é”@ %ﬂ%&%cﬁbﬁ?&g‘e
toéeplrdaartiwicttotheideanbsdid Wousing thied pdleast oae dlensedtiotede wice s thithieing
deke compieRr QL 108 ﬁ}ﬁ@?‘d&gl&f %Sg?e%m %F?S&E{@F%r%%%ﬁg?&%aﬂ%ﬂé%g

mist steam at the atomizing'device. 6 CLAIMS: 1. A steam ironing device
BSRISieNgAIRgdBR P RYR BRIFRE R hH0YiRghPeReceadRe SerepIshsratamrnd the
Bevinrmgide REsaikIne urndicanslthé RAshanelosizaicR R \jemraithi@nng

devi iSi t | ice, a.st tor f ting.
SIRARAR Shoab Eher R R R G R RO sE s tete o
thaal steanygemeiatchamncahzes iatthatittie g aenviods vice abreppisey ictend ih tirerfow

Qﬁ&fﬂé@g%gg&{nﬁ'ﬁ?am generator and the atomizing device, and an electric
pump for delivering water from said water supply device to said steam

generator, cHB?ROMWeIZdNA heRiing Bfass Al EeE &5AFRI8ES control means

arranged for geitsolliag Biene@uiep ofitne heating means of the steam
generator, 10 - the flow rate of the pump, and the.opening and closjng of the
i it 1 ke aerPana

R
valve, wherelReAB0LIGAE HBRAYRIRG QL& it HRETLHS KRG LRAPRE HEDY ke
(ot bétikeeip the il am chitd &y roiweof(é) inth erftcat pgwae N3 oisthia keating enedns
'?rpatpa g%flﬁz%tbr@rggg device as claimed in claim 1, characterized in that
the ratio between

2. Ironing device as claimed in claim 1, characterized in that the ratio between
the flow rate (g/min) of the pump and the power (W) of the heating means is in a range of
1:23 to 1:30.

3. Ironing device as claimed in claim 1 or 2, characterized in that said atomizing

device comprises at least one nozzle provided in a front part of the housing.

4. Ironing device as claimed in claim 1, 2 or 3, characterized in that said

atomizing device comprises at least one nozzle provided in a tip area of the soleplate.

5. Ironing device as claimed in any one of the claims 1 to 4, characterized in that
the soleplate is provided with at least one discharge opening which is connected to the steam

generator through a second flow path in which a steam chamber is provided.
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the flow rate (g/min) of the pump and the power (W) of the heating means is
in a range of 1:23to 1:30. 3. lIroning device as claimed in claim 1 or 2,
characterized in that said atomizing 20 device comprises at least one nozzle
provided in a front part of the housing. 4. froning device as claimed in claim 1,

g.or3, Chaf?%ﬁﬁ@@éﬂé@ﬁé &@i%eﬁ%@@%ﬁéﬁ%i@c%_@ﬁ@@%hﬂ&&éﬁ%n that
nozzle provided in a tip area of the soég%ate. 25 5. Ironing device as claimed

ieANFBIAEe &% RARY 1edn At epstang JSRERREP RIS RIETSISIENIAEERY vk disgm
watleratoletisd @hen disohafvgrenrgusdichisvabriadieddat hesstearnmischarge
gsgn‘?.fﬁé%iﬂw gt ﬁﬁg?ﬁé’sﬂ a’xa"ﬁéfv‘v('j{)‘a% HearaﬁFS%&‘ C%'%%%Qef‘fo'vsv Pﬁ%‘b‘P%‘%-

. Irdning device as claimed 1n"any one of the claim 1to 4, characterized in
thamptansl Soaeolaes o6 thedvdeténg wighnatdgseateiibagidcdarge opening which is
connected to the steam generator through a second flow path between said
valve and said at least one discharge opening, said valve opening the .
decond flow PRI H581FAHS TRIMRSEN 8K ARG CRRE 50sufhBrarie trrd in that
pewelkeplbth & pestitg wiraas|éasy matdisthagelogéning Waning devieetabtehinredm
LA aNR Q1RSSR 10, B A AREHZRE N, AN, NG SOISRIAIR 1B REGYIAR A Ive
with a&oleas e dise arge o%enlng WRIch 5 conhetted o the Steam
geingener thifsugihodseasndridiowsate iof Whiptnp seddheippsieeoiktps beptied means
saitbarrand yalye 10 being open if the ratio between the flow rate of the
pump and the power of the heating means is greater than 1:45. 8. Ironing
device as claimed in claim 6 or 7, characterized in that said iron comprises a

gteam chambemningséddicegosieifewipaliim 6 or 7, characterized in that said iron

comprises a steam chamber in said second flow path.





