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Device for generating steam FI ELD OF THE | NVENTI ON The
present invention relates in general to a device for
w@emenet7seg steam Particularly, the present | PUPB2@N054355
relates to such device where steamis generated in a
pressure chanber, at a steam pressure above
Devﬁ;brmlsgﬁnefanﬁgls@ml The present invention relates
particularly to a donestic appliance such as a steam
i ron apparatus. Therefore, in the follow ng the
invention will be specifically explained for such
enbodi nent. However, it is to be noted that this is to
be seen as an exanple only, not intended to linmt the
scope of the present invention. For instance, the
principles of the present invention are al so
FIEEBROF TAR IVENTISNCase of a steam cl eaner apparat us,
or In the case of a steam apparatus for renoving val |
paper. BACKERAWNYeaHOT HiateNvERm¢raNoRr davicedpt generding steam.

e rati n devi ce t eam yvess receivin
Parti By g B RSP VTR PR D PEV RLHP PR SEABUE GEMFBRe n o
presf\f@thdibdr 8 aWada@l ;gre%%]a%é hffdsphériciepsll i ed to the

heati ng devi ce, ener at es heat which is transferred
to the Wkaepresent hlu@n@wemlatcﬁgpas‘ﬂ@aaﬂy tptaedamgstie appliance such as a

N A e

for dueh/ embodithehh TN ek, itds todbe ®itéd hhethin ig ey sdeh g adl exanqﬂs only,
onprise. a tenperature sensQr associated with th

not me&fi?ch@ lipaiftheescgpe plthe resentinygntipn.thos instangenthe pm@%‘es of the
pres 1o f e e Rcd TROHBLAE S AN, Ao AR, PR the case of
asteaﬂrmaratuscfonmh&wng wahpapeat ur e bel ow a predet erm ned

| evel, the heating current is switched on. Sone prior

art devices al so conprise a pressure sensor.
BAGEGROMAD A2 THEIN VARG PIGN St eam gener ati ng devi ce

provided with a pressure sensor as a safety device: if

t he preBsorat fean ngemeratmg dﬁvfgh:s comprimuemg vessehnepgiving water,

prové(ye.r(}éﬁ ed @f%tgvggaégn&? 39 di ses & %}ené:ggphtg\s supplied to

the NRatifg dévcd, GzenbRREheaSHEth 1s-|ffhﬁsf6ﬁ'b@ fo the watkde@u®brehtiey steam.
basis of a signal froma pressure sensor.

US- 2004/Tbe owent gsthathe eyigeds gondrodladby erventzelien dor keeping the
tem;ge‘?é/ﬂn%eofWeesrtgarﬁ s ﬁé)sneh Yevel. To this end, prior art steam generating devices

comprise a temperature sensor associated with the heating device or in contact with the

steam; if the sensor indicates a temperature above a predetermined level, the heating current
is switched off, if the sensor indicates a temperature below a predetermined level, the heating
current is switched on.

Some prior art devices also comprise a pressure sensor. EP-0.595.292
discloses a steam generating device provided with a pressure sensor as a safety device: if the
pressure becomes too high, the heating current is switched off.

EP-0.843.039 discloses a steam generating device provided with a pump for
adding water to the steam vessel. The water is added on the basis of a signal from a pressure
Sensor.

US-2004/0.040.185-A1 discloses a steam generating device where control is

aiming to maintain the steam pressure at a constant level. Instead of using a pressure sensor,
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aimng to maintain the steam pressure at a constant
| evel . Instead of using a pressure sensor,as earlier
wa@eaooherisdlone, it proposes to use a tenperat ur BCHEBOEY054355
and performcontrol on the basgis of the tenperature
val ue as detected by the tenperature sensor, based on
as edriieagnhdd doneOit pidposedxb atenfmpefatdre 88 ot andpedform control on the
rel ati onshi p between tenperature and pressure. The

. p ..
basigplie tRmpeiRfee Yabie aseletected by jhe femnertyry sersop basedpp recognition of
the @&éﬂ&fcﬁ%ﬁf&%n@-%’-bﬁ@re%?&lig b%e@lé ‘Eb\f#&ké’cﬂre%‘hﬁ %@s?ﬁrc.a

vari abl'e output rate (expressed, for Instance, In
gr ani nmi fhe prekers inveatien redatesdpeaifidalstoecstéam pérerating device capable
aboye- nenti oned, publications. EP-0.390.264-Bl . .
of praviking geam 31 2 Yl R IIR e Sonim RS gpyynin). This issue
is not bB&ELRH b e AHNVE-meNRBh&] publidSictiseam out put rate is
controlled by setting the duty cycle of the heating
cur r ent EPHR3¥2 @B Hisclasesiangieann gertehatingglemise atifhrigriable steam

certain ampynt of steamrequire cert.ai p_amunt . of
outpif b e T R 2t ek TR rraRe T Sl e IR Ol e
heatBigiBurreft, BAsel iofl ehPasslpHioPREcabafitlg @ Q&R afdRAIdftddin requires a
providing steamat a variable output rate with an

certgippmEuRiPI £8e7g¥acy and safety. Thus, it would be

advant ageous to have avail able an el ectrical signal

i ndicating the steam output rate, which could be
SUMMARY €F PHEANVENTIOMNNI ¢ control device for

intelliiﬁntly contrqolling the heating elenent(s), for

i nst anc dh¢ BISEHNt dnvention aigsia PFRYIdRR$1edn epReratingdayicg capable of
providing bEATY & Vel COUGR aldhh BAHAD) A £BMALFpASEety Thus, i
wouldbe advantagems tebperavaiabldyn elactried seghabindmatitgithedteam duwput rate,

i ARG Py St L
heat{r®! Arh QRGN 6r B¥thideca %]%Pfésﬂﬁlgﬁ tdﬁgﬁatgﬁ%i atbi?diﬁtiﬁﬁtghm rate,

|
_output rate and on the other” hand the préssure in the
indicating m suddaneaitcanwielaahe tausedibyran giceassintdsand, the pprirad daviee for

. .inthe ste vessel. One sible.a oach woul d, be tao

st oSG RAR B IERRR PP BRERR B S RBRICAE R e Pt Flease
t enper arTyklgs ead)u®1s, matiel 0Tghd Reoghifidihatd @itado-&fe rdlationship exists
tenperature sensor. However, a problemwth

betweeprpe the enedhage thegiteam aiypet teiecaarjop thavethps kangd the priessuriatthe
. | | Vel.
s i o A BRSBTS e
approadipwoult be o sisnply péréorni daputiraidicontralchnlalie biss of temperature control,
. tenperature sensor, and consequently thﬁlst ea

using thesQipw SHRY! ¢fe IRMBRRAIITE FRNOTe XIONEY &2 PARITR VHEY CHBg@ e
sensofy! rﬁ;oegicfﬁﬁ% t}%gjmgge{ﬂ% Y Bh b bdhibh QRRETR. 1l Rbob&LiBAHaNEe over

app 0O USe a pressure
time. As a consequence, it may be that the actual temperature is higher than indicated by the

temperature sensor, and consequently the steam pressure may be higher than expected, which
may pose a safety problem.

To avoid this problem, an alternative approach would be to use a pressure
sensor, capable of providing an electrical output signal indicating the sensed pressure.
However, such sensors are quite expensive.

In order to overcome these problems, the present invention proposes a steam
generating apparatus which comprises a temperature sensor as well as a pressostat. At

relatively low output rates, when the pressure is relatively low and possible variations in
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sensor, capable of providing an electrical output
signal indicating the sensed pressure. However, such

W@ 2s06T5@ar e qui te expensive. I n order to overROREB2005/054355
these probl ens, the present igvention proposes a steam
gener ati ng apparatus which conprises a tenperature

pres§ig @ 46 hoBgoseRl direissafet pRBEDS tcdhtrolAb biisel ahitlkedutplit@ignal of the
out put rates, when_the pressure is relatively |ow and

temmewp@wya‘h passitle glaicﬁﬁaféé%mpeéa@ff sading sy lead o dexiations of the

{
stca ThERY rfE 800 FRar GO R0 bubS ARSEHIEE WA LR BedRGtrise 0
possﬁlﬂyrﬂmgmusly hlghithvnlg Aoseldtvaly High detputariateswhef the peessure is
te as. conpared to the out

relatiiely gl and B i Eor 008 T oa i oROw el psled fegping i

contﬁﬁl%@l%"y%@f)ﬁés%bﬁh ThaY,8hSprefint irfleAidn Bdnéfitd fidin %ét dibination of
rates, when the pressure i1s relatively high and

safetyos Sigh messarel adiintaHigent qontrekatdewerpyessase a safety

-?-ngl emheat \ r]g%{lerlatmg g %%tlllqgagﬁ%ﬁ I{ggto],ﬂs)glﬁ]%?srﬁlé)n 1S defined in claim
1. P&%Mwﬁoﬁﬁn@fts srafdedoribad ihhe R1aphe s 38/ 12 Biednvdhtieh fi@iRR telates to

control at |ower pressure. The steam generating
asteampmwa@nh@dbfmfggwl@mﬁe invention is defined in

claim1l. Preferred enbodi nents are described in the

claims 2 to 12. The invention further relates to a
BRIEFQ)ESGRMIGN&(DE%DEANVMSi n claim13. BRI EF

DESCRI PT] ON OF THE DRAW NGS These .and ot her aspects

f eat ur eShessand @then pmgets. ispturesand adwaniages Al ke Presantinygntion will

Y

e T 0 B B R RS gt b
same tafercadesnunmatale atdaacaﬂ;eamemr seilar parts,paadtis whaahd i n whi ch:

Fi gure sch i cal dllustrates a steamiron
system big fg%ffqagca&%%wtwaﬁ?%fg’& RS cal |y
i Tustr aldaRp & LODEN @hgah! cHbhatidallg iMRirdtihSa odfddRlcuit;
illustrating a relationship between tenperature,
pr essur Bigaral3 istacgmph HiustratigpieladDnshisBRved ERpEFattelEpressure
d tNVENTI ON Figure 1 schematically illustrates a steam
anc FiPYR "&¥st em 1, conprising an iron device 10 and a

steam generating apparatus 20. As is comonly known,
the iron device 10 corrErl ses _a housing 11 with a soI e

DETAILED DESCRIPEION OFsFd |IH¥(EN/WQN a sole plate heating
d I
i LA e B o

devige b@ add 4 sigara ppadratingSapparatis®@0g Ais deecagiirdanty fkhown} the ivh @avice 10

ner at i a ratus 20 to the
comgr?ses a%lougl%g l?r\)wva%th a sole plate 12, wh1ch is provided with a sole plate heating

device not shown for sake of simplicity. A flexible hose 13 connects the iron device 10 to the
steam generating apparatus 20, to guide steam from the steam generating apparatus 20 to the
inside of the housing 11 of the iron device 10. Steam can exit the housing 11 through holes in
the sole plate 12, as schematically indicated by arrows.

Figure 1 shows that the steam generating apparatus 20 is provided with an
electric cable 21 and plug 22 for connection to a standard electric mains, for instance
230 V AC @ 50 Hz. For feeding the sole plate heating device, the iron device 10 also is
provided with an electric cable, which typically is incorporated in the flexible hose 13,

although it is possible that the iron device 10 is provided with a separate electric cable and

plug.
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inside of the housing 1 1 of the iron device 10. Steam
can exit the housing 11 through holes in the sole
wW@k@be67I2¢ as schematically indicated by arr oweCT/HB20uyVeS4355
1 shows that the steam generayi ng apparatus 20 is
provided with an electric cable 2 1 and plug 22 for
connect Thé steom gendrafiiipdpdatin@cIr ¢odnpiaeds wafed keser®dird3a@upled to a
For feeding the sole plate heatin

230 V. AC (%50 Hz . ; ] %
steaggigpsebor pajler 24-ohhechojler 24 qompyiises ong ofyngis heating\plements 25, capable

o DG Mo (B Ol TSR Ik Lm0 RPBREL Pt oifimuousty

open, li.orstebmv pererdt€d by therbovlie2dliswohtinuwusly peavirigethe beii¢rr4ahrough the

cabl e and pl ug. The steam gener.ating apparatus 20,
hose; i B SoR ol PE 1 4R A0 Dol SRA) b T et Gy Dethpf a wser-
contYdIRA &leaf prBOig tygd 1.c. 151GnP R dnz)[)}egéing AHIBhHA e il SoRplate 12 in

more heating el'ements 25, cap of heating water to
resppnsedo o aisertastion, fFhipstancerwhiend user p@sseayp cotresponding siggm command

which i. ont i nuous en, J.e. steam generated b
butdl el ik, 138 PSR Bhen RSN St RSP REREEF Waer oy be
trandfOirQUEOM e whRs fosddor2d th iR Boilen24 H Grd@Y t8lcBmpénsatel fot Steam

_also possible that the iron device 10 is of a ) )

beinggleed; anshavld aicleardampsrsoniskillag in thp art. Thewaist eegervpis 23 is
prov?&gdywiltl?ﬁl\f)PMem rf&“eﬁfbv&iﬁ% tﬂerv?eﬂelsrgée?\rcm % B iMdd with water; such

response 0O a user action, or I nstance en a user
inpupfressee aoshowasposalie b sigiptiany.command button or the

like. In any_ case, when steamis bei ng used

(" consufigyr9 2 isgdiggrapeilugEating arglewnt 8t of B sseichegie circuit
of tp SRA i srh b TR ahe Sleth T BCRL By BATBERRT frown n
Figus 2] bug thel appatatusandy. cohfyeiseaiare thae ae heating2Iementpis @oupledito

W th j t means.for. allowng the water reservoir 23
termigie, 3, B e Pngpatiom i i S (POt B AR UA s, pectfical povwer).
A con@NEbIE QitSRE P isQonfiddidd inGbrids with HéHRating Sle@esti BITAE ontrollable

illustrating a relevant part of the electric heating
switeh 3% isi contyblladey & caroller 4h system 1. The heati ng

el enent 25 (onl.y one heating. el enent is, shown in

i oure! 782kt inkn RSB ritieds STRRL phSetiagtiiick Renvor 34,
providiag b iensdr iR thdastfeneatifibrd T 10 of temPerafirs inplit 448f the tontroller 40.

connection with mains (or another source of adequate

Figugg 3 dllustratgp thes hertymporatushionsnr 34uney kelocetad i thedoiler wall, at the
i ) ) . : T

ous NSRS At TRGERESaU! Dab AR} JUGHELSHE g B 24
tempbPaturtlyensoir 84 Mhdyralsd teyst@iatdd g/ﬁhwlﬂd Isasing eleheat25.0ne

tenperature sensor 34, providing a tenperature )

measur e k8HEOTAYREF0 %rihsr éa&aevﬁﬁé%n@tlm% S Hiisth thesser,ganiipput a steam

| = ' s .

e £S04Il ABDENHSE Rl LShER1 B3 3 Bl 18 iy o conin
rangealfdr theafollpwing discussion it will be assumed that the user can choose from 3 steam

rate settings: LOW, MEDIUM and HIGH.

The controller 40 is designed to generate at its control output 43 a control
signal C for the controllable switch 33 on the basis of the user selection at input 46 and on the
basis of the measurement signal T at input 44. More specifically, the controller 40 internally
sets a target level, indicating the temperature corresponding to the steam rate (see the
discussion with reference to Figure 3 below) selected by the user. The controller 40 compares
the temperature measurement signal T at input 44 with said internal target level. If the

temperature measurement signal T is lower than said internal target level, the controller 40
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outside of the boiler. The tenperature sensor 34 nmay
al so be located inside the boiler 24. The tenperature

W@ 0s06773¢1 may al so be associated with the heak¢TEB2005/054355
el ement 25. The controller 40sfurther has a user input
46, so that the user can input a steamrate comrmand.

gendrited is guatil bilgRaltaichtds €o t19&d the 3wittle 381 €SHitchdN pevndaétd@in current
rate within a certain range. For the follow ng

flowgithrepghs the heating glemens @Sq RS IeiseR d Efe ASRDEHIDESS o
st P 3 g 3t L8 rhdf bng DR @ Bk 4 Fpferates i
contealtsigntl @ 3uch asdobopen theisyitah 3E (fwatcht OIEF ;aoniconductivk e the heating

SW gih 33 on the basi.s of the us se,l,ectlon at i nput
elemggt Zhipogives PROPIEDLang th %tﬁ%‘Pﬁ’@ﬂgﬁﬁ@i’é hug; {h dgmperafpite as a
functiBR 6t tiftd-vRfafes SRRAE thE ddsir¥d te‘xﬁiﬁraﬁﬂ@t roller 40

internally sets a target level, indicating the

te nper altus noted thaeﬁpmodtral@prmyt mtcbt@& and I at $hecsatrigdemperature

Si th reference to re bel sel.ect ed
tara) SR B0 8 A5 RSBUTTRES o Moot s Sac et i 6 Bt ne
conthSIRP AIrAd the FirdTRBAHEIBIBR Ywitdh®3ab it§ c&N stattfid lor BlloW d decéri @rget

internal target level. If the tenperature neasurenment

leveklogiga tham aj fiyst) tagget letfﬂamheg@tm flfﬁtcéﬂﬁﬁ]ﬂabﬂ%ﬁ\@&h 33ciy switchageOFF.
| .
cl ose. hEb SRATRRSHER | hineRtiilsesh B sl s S prdvRding o

presfirewiasureraengsignakbP, im@ddwn@l Witﬁ ey toildb24 &ylpicﬁll}earranged inside the
ten‘perature ri ses, mper at ur e measur

he
boilesi 4 as shp egﬁ@rcmﬁaﬂa@% F‘Hlt‘an% ﬁﬁlaqrol%eérdgrégﬂy bx/@}e pressure
5 SESSET SLAEN B O W 4
combhatibreaf sengn(bd:cmllmﬁablé Switelc 87 ambpnessucasensort3s is miplbimented asa

presy R, 470008 B B UG RLh HOUF R DR PBE PGB are Boe
threéh%ld"lé(zﬁdthE @@éonﬁ@%nﬁ'&[ﬂblé)évhﬁ:‘h I78Y aRiilys N @Nnﬁlﬁ'lv@: RviBle above

he same tenperature target level, but it is alsd
the mg@mrmeedt prassureltbreshold deyiel the smdwpn@olwimsmmtﬂrls slvays OFF
(no att he controller turns the first controllable
ns?/ﬂnflgﬁ toits ON state at or below a second target

| evel |mbpér§)tﬂih&’tﬁéﬁﬁ$ardt@dﬁ% folpwal where the first
controllable switch 33 is switched OFF. The steamiron

syst em At pigamigate Sé‘@ﬁg? LO¥ and MEINEIM cthe pressire ganains relatively
- .
tow o {60, BroRESY G CE 32 I R OR, Bltthe Curr RSP fleHobhr 25 i

detehﬂinb@ by 2k, statss oihthwfirst Awiielc 3 ds catiotled ba Hescontsblerhas3described
controlled directly by the pressure sensor 35, is

aboveonnected in series with the first controllable switch
33; par Wk il b sediflg TRETR AN ABNG 40586 N holds the first switch 33
contr ol ﬁagqée er\ﬁ Sgtfft] g? and pressure sensg}%q%%dsl se ot SWite

in its ON gate (tomductsren Fmrqmmmreand peessure nige, antil the ppasegs im the boiler 24

reaciles tLe pregetern%rne %relsssure ﬁlres\ﬁlo?d lg\rzeﬁ daettw“ahrléﬂ Ir;l%gnegt t g’%gcmeld controllable

switch 37 is switched to its OFF state, interrupting the heater current. This causes the

temperature and the pressure to drop, causing the second controllable switch 37 to switch to
its ON state, etc. Thus, the temperature as a function of time fluctuates around a temperature
corresponding to the pressure setting of the pressostate, which is lower than the internal

temperature target level of the controller 40, so the controller 40 continues to try to raise the

temperature by keeping the first switch 33 in its ON state (conductive).
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threshold I evel, the second controllable switch 37 is

al ways ON (conductive), while above the predeterm ned
w@e@s®6r786 t hr eshol d | evel the second control | abCEIB2005/054355

switch 37 is always OFF (non-gonductive) . The

operation of the apparatus is as follows. At steam

rate seltis dgred tHay\hrpdedvbdththdy swiechiDe .88 OF Y £ figd saghe pressure

relativel yt | ow, so the second controllable switch

threqhglqa]emy‘gu ONE a%ﬁqd)opsﬁléle dhat thepresspstatrxhibhity same @gstp@sig,7so that the
. t tir .

presGBIEUERPEY splor A En SOl 930ty O 4 o pfdu¥Psgeond

predsteerained atessige threshgld-He G, lowbretha a ffirss Ipkeietedflinet \wagssure threshold

d he fi itch 33 jn.i
tevel Bbiia dhs esend Consrlficeniich SR SReBOER, Ce. untit the
pressur gighyt 3 i %igf)ﬁ SowAfly ERRENRA REuRY S618ThEd FoRESspecific

pressure thresho | evel ,”at which nonent the secon

boilerohhe horizontad axigirepeesedi? pressweiin tedwilen ekpressef ih barabeye

interrupting.the heater current. This caus t he
aimdsBheiie BishAo kol AR it EStfespontl S of B0RRg biéfre of 2 ban).
The $¢FHANG vEGI0AIrRs repreSentiMeinBratife bOthe Wehted dlomérhtD5Bkpressed in
state, etc. Thus, the tenperature as a function o

degreesfeerttigingeyas measured ik tgmpetighie sangplamewitedan thediutsdde of the

. . p POTC .
A i A L S
indi¢dfidg @avakuired kults}0, so the controller 40 continues to

try to raise the tenperature by keepi ng the first
swi t ch 3Be righthend vettiea] kis reprgicaiscstganeiple, i.¢; the gypwef of steam

teavinhe biier BIEPS] &) SRRAr bl R R wlr piin R
t he pre€sostRtshewh ithz iektionship beteter #eims rate and p@bsurd)e¢he squares

. .pressostat turns_ t he&?‘%@’ond controllable switch 37 to
indigating epgagyred gesyits. & cag y PeSELiar f SgandpiidsRends on pressure,
whidl B8 (BuvB 5EPADeAdd &i’féinﬁbﬁ‘t‘ﬁé. than a first

predet erm ned pressure threshold | evel where the

second Ydntorks noigs thakthe prdeis Temperatwie asinaehs @R mayi dgpewd on the

IS a aph showi.ng experinental results obtained, .

tocafir oo o HERE e FEBSRE B, of i telrbelig P ieviae
somPWRE Fron€ thelctuaPstBath kethperfii] @B ds the rldvard g serature.

at nospheric .Fressure (i.e. 1 bar _in the graph
NeverghalessJberd avitl glvways B aoingtte-ope selatignshiprbepweparmeastmed temperature

i i r . . t

and pEAIARAh bRl B thete LEPUTRTLS LLBTR LB i i one
illusaated i@ Biguao3. Mepandiagpe appdtritas devign inchwding e terapdrhiaire sensor

qutside of the boiler wall. Curve 5 1 shows ,]i}[;e
locatien, 4t @y Bh PEFEBBXOT OB RIRHPIRFEN QRErations &5 Willk be eigar to a person
skindd {'mpds i ndi cating neasured results.

Example:

If the user has set the steam rate at LOW (70 g/min), the controller 40 operates
the switch OPEN and CLOSED such that the temperature input signal T reads approximately
128 °.

If the user has set the steam rate at MEDIUM (90 g/min), the controller 40
operates the switch OPEN and CLOSED such that the temperature input signal T reads
approximately 138 °.
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The righthand vertical axis represents steamrate,

i.e. the anbunt of steam | eaving the boiler through an
W@2006/061080i ng, expressed in grans of water perPCi/MBRE/054355
Curve 52 shows the relationshizp between steamrate and
pressure, the squares indicating neasured results. It
can cl effrithy use haesm tHehvdant e SUFHGH (1a0y/shé) the Somtfoller 40

pressure, which in turn (curve 51) depends on
operaiepper sxtitch OPEN apd CLOSED shich dhpt thepresshee ippesignal P reads
qnn%ﬁﬂﬂﬁ&??gfﬁnas measured nmay depend on the [ocation

chosen”for nounting the tenperature sensor, so this

t enper ailtsheuldby ctbawiced personakiitedtin fitiecart thtetha praserit isvensiom is not

! rature, which .is the rel evant fenperature. . .
timite o e BB ary PHBFEMRS e g S0 BTG SPuETgiariations and
mockRaBb I B TNE BB HEBARARE s ARARL ks 0 i the

steam tenperature, so ere can al ways be foun
appandingtdlaimshi p | i ke the one illustrated in Figure 3.

Dependi on_appar atus desi.gn. . incl udi,ng the .

Conper al U BloRe B 1 e epadime; of Kigug 2. e epbaray may comprise
two BRTtEHE T Serfes| Bow Béih% BordRAleaby AtontslloM | | be clear to a

person skilled in the art. Exanple: |f the user has )

set t heFuttkainit isspassible tp @w ¢ postpst with variable gefting capgble of being

rates the switch OPEN and CLOSED such that the

chm#%%%i%g@%%e i nput signal T reads approximately 128 .

[ f the Usthe aboe, grtprédeat Bvedionrhat Beal exiplblddWifIDfeference to block

. g/nig%x the controller 40 operates the switch OPEN and .
diagranesshichy il pstiat functienal Blogks oftthe deviegyracordingtg) therpregerd dnvention.

s RPA R ot ol cr Mo QPSR AR Pl e bEAREAbRed in

hardsward, ehhefoRhdlfarctioChOSieD fenntionalidock ik erfomssibyeindivipduial hardware
signal . P reads approxj mately 3.5 r. Jt should be

comBpaR. b 1D SRIE! e o moFoEibese it RALD s Sdin

implefheRIZE i 8o fvparB Qo thatThd fMclich SRR RERFRbLAI HIRRIPHHGHeA by one or
di scussed above, but that several variations and

morerprdigkang lingsoris compupas Program oniatpndgrammablerdsyise sucheasscope
. of the inv.entiotg1 s(ﬂe&hned ﬂn the a gending cl ai ns.
MICTERTOCPHEE ANERCORE 1 YHE" SBBY I RERIO oY Fi gure 2, the

apparatus may conprise two swtches in series, both
being controlled by a controller.
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Further, it is possible to use a pressostat with
vari abl e setting, capable of being changed by a user.
WO pooble778bove, the present invention has been BXPIBMOTAH4355
with reference to block diagrgms, which illustrate
functional bl ocks of the device according to the
CLAIMSsent invention. It is to be understood that one or
nore of these functional blocks may be inplenented in
har dwar e, where the function of such functional bl ock
I's perfornmed by individual hardware conponents, but it
is al so possible that one or nore of these functiona
bl ocks are inplenented in software, so that the
function of such functional block is performed by one

or nore l] . Dr.QQEL . .
L D ogr ans B e A8 hE B0 TRl S3RRET A pfbvided wit
electricdteatiggineas! (28) andi qirfead contrghinl nigans €335 d0;, 373 tfor. dOnfbng the
1. .St eam generating apparatus (20 conprising a )
curregysim the hesting weans; e @pijralys beias crpableeigenergiing sgam @bs yariable
A nt controlling neans (33, 40; 37) for
Steac%ﬂﬁt?’ng the current in the heating nmeans, the
the aupopat cintrellingimeans apmptigingtf generating steam at a
vari abl e st eam out put rate; ~current controlling
means Cg,ﬁﬁ%}fg}lﬂj@%{a@gégqsog@i enper at ure sensor
- (34); aafirdt SbnteAIRbICIWIRA!(83)5aMah g In33iePW tR AREeditic heating
series with the electric heating neans (25), the first
meapo@5),dh¢ fitst eondrollable spvigh (3 ibaingsontrelddd antthe hasihef the s¢mperature
ofthof tarrheinttﬁ 8 ag%l‘{)_e of the steamin the boiler (24); -
SritFaL pr A0S (35; 37) conprising a pressure sensor
- (35) ar phgpksiostat 35NST ity £HRsHuE deRsdr(85dtangéd for
(24) and a second _controllable swtch (37) arranged in.
sensiigrthe profiurein the bailerd24) andrieweoncoptraHable switch G parranged in
. . i 3 i e .
seri i e SRBETHeadiit Beil 051 ol \elorllREo AL bOHFE7 beine
contagiled bytsuil pressorediengr (35)cl ai m 1, wherein the current
controlling nmeans are desi gned, bel ow a predefined
threshol d steamoutput rate setting, to control the
2. second gpafbyohlaghe aﬁyéﬂrétﬁ@a&égd)in% @ BEnCL A e dfent
(conductive)  and to control the Tirst controllable
contsllingmegiB3re desigried, xdew 9 poédefined tipeshatd steannewputr retesetting, to

con Gy dhreptiplrae FenEEET B PG-ERL 00 FebaRiiva) 4t conto

the first controllable switch (33) on the basis of a temperature measurement signal (T) from

the temperature sensor (34) such that steam temperature is controlled to be substantially
equal to a predetermined temperature corresponding to the desired steam output rate; and
wherein the current controlling means are designed, above said predefined threshold steam
output rate setting, to control the first controllable switch (33) to be constantly ON
(conductive) and to control the second controllable switch (37) on the basis of the pressure
measurement signal (P) from the pressure sensor (35) such that steam pressure is controlled
to be substantially equal to a predetermined pressure corresponding to the desired steam

output rate.

3. Steam generating apparatus according to claim 1, wherein the temperature

sensor (34) is a sensor arranged for sensing the temperature of the steam in the boiler (24).
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equal to a predeterm ned tenperature corresponding to

the desired steam output rate; and wherein the current
W@ Wbi0a1756 ng nmeans are desi gned, above said precdEiB206d54355

threshol d steamoutput rate setting, to control the

first controllable switch (33) to be constantly ON

(conductive) and to control the second controll able

switch %37) on the basis of the pressure neasurenent

si gnal PISpIrgenpRating apnagads peoxking;torclqinsh, vheegin thedemperature
sensBl CAF L SR e OF LBine T KBy B I Teathg dofE:),
desired steamoutput rate. 3. Steam generating
appar at ys accor di to claim wherein t
3t enper aP A& EBFE| BPg Ry atP%aCSOéaé‘?%@r clajpy laezﬂ@ael? Hte temperature
sens§1e(33fb 1% deliforlafARSIPOH Eshsil thdRmpeRATe bR tHeRFalPO! thE boiler (24).

. 4. Steam generating apparatus according to claim
1 mhereln t he tenperature sensor (34) is a sensor

6. 2020 Lo AUl SRR DIGBE A coprona
swit€h ®3mslcon%ﬁé@1bdylﬂfeh@nf)&aﬂa&r @hqum&ﬁfe@ﬂ (34) is a

sensor arranged for sensing the tenperature of the
wal | of the boiler (24). 6. Steam generating apparatus

accor di I ' f t
Zes e SR bRl ot SO, SRS M o o5
37) ﬁﬂéélgﬁhdtﬁ&bvhtyh the. seCbreigongensslakwinch (appaFEtwlsenah@pfee@um@m the
erein the pressostat (35; IS

bOﬂ‘?Ie@f')glﬁ éau%l & gwafg?ﬁ thape fiy; fdaﬁféﬁt%rmfidd?rﬁ%ﬁm qld fevel apd to
swith- Eﬂe\g@&ﬁdtcla QBRSHFifhl (37) OR Witin! 158 gfegs@re irSth€ BHALr (28) is equal to

ar ger t an a first predetermne ressure
or ldvsmr ﬁmlncal s;tcdmi\/;abdetmrdnetdprsmwhrdshxddémh rwheccn thecdetartal e

swtch (37 e he .pressure .in t oiler 4) IS
predEfipained Gregury SHERORhREIS SERL ROTdPRaciTen fedud it
presbl?t @R8PbH leMe! . wherein the second predeterm ned

pressure threshold | evel is equal to or |lower than the

first predeterm ned pressure threshold |evel. 8. Steam

d 1., wh h
b o en: SUArERBRRRE SHREHE oAt BT MR Gt
contfANAN Sheddd doftipsise Méﬁtralw MO that g2t Gaut 44 cb&;sre@f@teuélee a

measur enent si gnal % % fromthe tenperature sensor
tempezagyre rpeasyemenhiignal (Kbfomdhe eaperaira @elﬁou@éa 3 yiguinput (46) for

ol L0 SRR Ly, B P B4 il

conttd $he it cdnitwiiablgeweclaf3dzng appar at us according to claim
8, wherein the controller is designed, in response to
receiving a user input signal indicating a steam

9. output &abe SKELIiRGapdatitus according to claim 8, wherein the controller is

designed, in response to receiving a user input signal indicating a steam output rate setting, to

control the first controllable switch (33) such that steam temperature is controlled to be

substantially equal to a temperature corresponding to the desired steam output rate.

10. Steam generating apparatus according to claim 8, wherein the controller is
designed, in response to receiving a user input signal indicating a steam output rate setting, to
determine a target temperature level corresponding to the desired steam output rate, to
compare a temperature measurement signal (T) from the temperature sensor (34) with the

target temperature level, and to generate a control signal (C) for the first controllable switch
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control the first controllable swtch (33) such that
steam tenperature is controlled to be substantially
W@qWal6e1766 a t enperature correspondi ng to the decIi/mEd05/054355
steam output rate. 10. Steam ggnerating apparatus
according to claim8, wherein the controller is
(33)aach tacte first cofB@IRbEsswikhl(83)Ek ¥ivitghed OB vhe fHétterdp ke
indicating a steamoutput rate setting, to determne a

meagupryent sewb@“r)a@@%eq wg}peea@arﬁ &9yl iRiPhiisher thanssaird rged
tempar A 144 Wh‘éreraghf% :fi t%oﬁi Hﬁ@[ﬁ@ V@lt(t.}feggﬂs%w{cﬁed ON when the
measur enent si gnal Fom t he T erperature sensor
tempie3atpremédsutelrent sign (T) mdjseteat terspdraturd equalnid or dower than said target
enerate._a control signal (C) for the first
tempbgaipitelFYChol o switch(33) such that the first
controllable switch (33) is switched OFF when the
tenperature nmeasurenent signal (T) indicates a
11. t enper abteam generating appawathd afeerdinghterclaimi 10, whergan the controller
exh1§ﬁﬂ)er a]taure I evel whereas the first controllable
swi tched ON when the tenperature
measur enent  Si gnal (T) indicates a tenperature equal

to or lower than said target tenperature |evel. 11.
12. St eam gSivemseneigting ppnasANuSacseTIREioriimg, otherai the, controller is

dosi G Bl Rl GG OhL 8 us S Bb P QRS PRER Goant Buput rat

settingeo gemeritb dts comtdl Gignal (G)Sorihs ifigst edntrmllablmqawhs(eﬁ such that the
receiving a user .in ut si gnal |nd| cating a H GH steam
f“StSQ’BtH?p(ab}ea%"@t@éﬁ)ilﬁﬁ %Yés\j% “its control signal
(C for the first controllable svmtch (33) such that
the first controllable switch (33) is always sw tched
13. ON. 13. Stsamamn systens@lito@mpmmg anorgordesica @l @rand mcteam generating

PP 0 AR A | 3%? P SR B G e e 13) for
traané@ﬁ%fs?e%nﬂ?&ﬁ thelRdarh géne&a& aﬂawa DOUEB EEPIARA10).

st eam gener ati ng appar at us to thHe iron device
(10).



