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Filtrationdevice 

Description 

5 Thepresentinventionrelatestoafiltrationdeviceafiltercartridgeafiltration 

assemblyandamethodforoperatingasensingapparatusinafiltrationdevice.  

Filtrationdevicescanbeusedaswaterfiltersforeverydayuseinhouseholds, 

whichiswhytheyarealsocalledtablewaterfilters.Theyareprimarilyusedfor 

10 clearingtapwaterofunwantedsubstances.Amongthesesubstancesarechlorine 

andhardnessbuilderssuchascalciumandmagnesiabutalsoleadwhichfinds 

itswayintotapwaterthroughtheuseofleadpipesespeciallyinolderhouses.  

Tablewaterfiltersareoftengravity-operated.Besidesthepouringofthewater 

15 whichistobetreatedintothewaterfilternoworkisnecessaryforfilteringthe 

water.Thewatersimplyflowsdownwardsthroughafiltercartridgeandintoa 

AfiltrationdeviceknownfromEPI230166BIcomprisesaninletfunnelhaving 

20 abottomwallwhichisprovidedwithanopeningforafiltercartridge.Thefilter 

cartridgeispluggedintotheopeningcreatingasealbetweentheopeninganda 

sealingrimofthefiltercartridge.Inusewaterisintroducedintotheinletfunnel 

fromaboveandthenflowsintothefiltercartridgethroughwaterinlets.Granular 

treatmentmediaforthewaterislocatedinsideofthefiltercartridge.Thetreatment 

25 mediausuallycomprisesionexchangeresinand/oractivecoalbutothercompo

nentsmaybeusedastreatmentmediaaswell.Inthefiltercartridgethewateris 

treatedandthenexitsthefiltercartridgedownwardsthroughwateroutletsatthe 

bottomofthefiltercartridge.Thetreatedwaterisalsocalledfiltrate.Thefilter 

cartridgeisalsoprovidedwithairoutletsatitsverytopinordertoallowairfrom 

receptacleforthefilteredwaterduetothegravitationalforce.
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insidethefiltercartridgetoexitthefiltercartridgeupwardsatthebeginningofthe 

filtrationprocess.  

Overtimetheeffectivenessofthetreatmentmediadeteriorates.Atacertain 

5 pointthetreatmentmediaisusedup.Todeterminesuchastateithasbeen 

proposedtoprovidesensingmeansformeasuringtheconductivityofthewater 

presentinthefiltrationdevice.Theconductivityofthewaterchangeswhenitis 

treated:treatedwaterislessconductiveduetotheionexchangethatoccursdur

ingtreatment.InEPI490302B2itisproposedtomeasureboththewaterthat 

10 istobefiltered(feedwater)andthefiltrateaswellasthevolumealreadytreated 

bythecartridge.Thesecharacteristicsmakeitpossibletodeterminehowmuch 

matterhasbeenabsorbedorexchangedbythetreatmentinsidethecartridge.  

DE102008054479Alalsoproposesmeasuringthewaterconductivitybothin 

15 thefeedwaterandinthefiltratebutthemeasurementsareonlyusedinorderto 

determinethefillinglevels.  

isrequired.Sincetablewaterfiltersaregenerallysupposedtooperatewithout 

20 beingconnectedtoanexternalpowersourceorthenationalgridaninternal 

powersourcesuchasabatteryisused.AsdisclosedinEPI490302B2the 

batterymaybeimplementedaspartofthefiltercartridgetogetherwiththecon

ductivitysensingunit.Suchacartridgeisexpensiveandthusundesirable.  

25 DE102008054479Aldisclosesasensingunitthatisindependentofthefilter 

cartridge.Thesensingunitcomprisesitsownpowersource.Whilethisreduces 

thecostofmanufacturingthefiltercartridgessuchasolutionhasanotherdisad

vantage:ifthesensingunitisactiveallthetimethepowersourceisdrained 

quickly.Theuserthereforehastoexchangenotonlythefiltercartridgebutthe 

30 powersource(battery)onaregularbasis.  

Formeasuringtheconductivityorothercharacteristicsofwaterapowersource
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Itisthereforetheobjectoftheinventiontoprovideamoresophisticatedsensing 

unitformeasuringwatercharacteristicswithinafiltrationdevice.  

Theobjectoftheinventionisachievedbyagravity-operatedfiltrationdeviceac

5 cordingtoclaim1.  

Thefiltrationdevicecomprisesaninletfunnelwithacartridgeseatafiltercar

tridgeplaceableinthecartridgeseatandasensingapparatuscomprisingsens

ingmeansformeasuringatleastonewatercharacteristic.Thefiltrationdeviceis 

10 characterisedinthatthesensingapparatuscomprisesanelectricalcircuitwitha 

controlgapandthefiltercartridgecomprisesatleastonebridgingelement, 

whereinthebridgingelementisarrangedsuchthatitelectricallyopensorcloses 

thecontrolgapUI.e.opensashortcircuitinitiallypresentwithintheelectricalcir

cuitofthesensingapparatusorclosestheinitiallyopenelectricalcircuitofthe 

15 sensingapparatuswhenthefiltercartridgeislocatedinthecartridgeseat.  

Thesensingapparatusinitsidlestatemayprovideanopenelectricalcircuitthat 

tridgeseat.Thesensingapparatusinitsidlestatemayalternativelyprovidea 

20 shortcircuitthatcanbeopenedbythefiltercartridgebeingcorrectlyseatedinthe 

cartridgeseat.Bothalternativesensurethatthesensingapparatusisonlyopera

blewhenthefiltercartridgeisplacedcorrectlyinthecartridgeseat.  

Theinventorshavefoundittobeadvantageousifthesensingdeviceonlyoper

25 atesifafiltercartridgeispresentinthefiltrationdevice.Withoutthefiltercartridge, 

operatingthesensingdeviceisawasteofenergyevenifwaterispresentinthe 

filtrationdevice.ThusU ismostpreferableifthebridgingelementclosesthecon

trolgap.Whenthereisnofiltercartridgepresentinthecartridgeseattheelectri

calcircuitisnotclosedandthepowersourceisnotdrainedthusextendingits 

30 lifetime.Onlywhenafiltercartridgewithabridgingelementisplacedinthe 

canbeclosed(bridged)bythefiltercartridgebeingcorrectlyseatedinthecar-
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cartridgeseattheelectricalcircuitisclosedandthesensingapparatusisopera

ble.Theactivityofthesensingapparatusisthusalsoinitiatedautomaticallywhen 

afiltercartridgeisplacedintheinletfunnelsuchthattheuserdoesnothaveto 

separatelyinitiatesaidactivity.Thisfacilitatestheuseoftheinventivefiltration 

5 device.Thesensingapparatusispreferablyfixedtooratleastpartiallymanufac

turedintegrallywiththeinletfunnel.  

Theelectricalcircuitmaycomprisemorethanonecontrolgap.Thesensingap

paratusmaycomprisemorethanoneelectricalcircuiteachhavingatleastone 

10 controlgap.  

Thefiltrationdeviceispreferablygravity-operated.Alternativelyitmayalsobe 

operatedbyamanualor(semi-)automaticpumporpress.  

15 Thefiltrationdevicepreferablycomprisesareceptacleintowhichtheinletfunnel 

canbeplaced.Thereceptaclecollectsthewatertreatedinsidethefiltercartridge, 

whichflowsoutoftheinletfunneldownwardsintothereceptacle.Thereceptacle 

20 Thefiltercartridgepreferablycomprisesacasinginwhichwatertreatmentmedia 

isarranged.Thewatertreatmentmediapreferablycomprisesionexchangeresin 

and/oractivecoal.Thecasingispreferablyformedfromatleasttwopartssothat 

thetreatmentmediacanbeenteredintothecasingeasily.Thefiltercartridgeand 

thecartridgeseatarepreferablycomplementarysuchthattheyprovideasealing 

25 againstwaterflowingaroundthefiltercartridgeandsuchthattheyacttogetherto 

openorclosethecontrolgapwhenthefiltercartridgeisplacedinthecartridge 

seat.Preferablyoneofthepartsofthecasingcomprisesacircumferentialsealing 

rimwhichcreatesasealtogetherwithasealingsurfaceofthecartridgeseat 

whenthefiltercartridgeisplacedintheinletfunnelensuringthatwaterflowsonly 

cancomeinmanyshapessuchasacarafeorabox-likecontainer.
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intoandnotaroundthefiltercartridge.Thecasingpreferablyhasatleastone 

waterinletatitstopandatleastonewateroutletatitsbottom.  

Thebridgingelementpreferablycomprisesanelectricallyconductiveelementfor 

5 electricallyclosingthecontrolgap.Thiswaythebridgingelementitselfisconfig

uredsuchthatitelectricallyclosesthecontrolgap.Insuchembodimentsthe 

sensingapparatusmayhavetwoconnectionpointslocatedatthecartridgeseat 

andsetatadistancefromoneanotherwhichdefinethecontrolgap.Thecon

ductiveelementisthenconfiguredsuchthatitcontactsbothconnectionpoints 

10 whenthefiltercartridgeisplacedinthecartridgeseat.Thiswaythecontrolgap 

isdirectlyclosedbythebridgingelement.Preferablytheconductiveelementor 

thebridgingelementingeneralislocatedinoronthesealingrimofthefilter 

cartridge.SincethesealingrimcontactstheinletfunnelatthesealingsurFace 

anywaysitmakesforanideallocationforthebridgingelement.Thiswaycreat

15 ingafurthercontactpointbetweenthefiltercartridgeandtheinletfunnelwhich 

couldpossiblelimitthesealingcapabilityofthesealcreatedbythesealingrim 

Severalpartsofthefiltrationdevicearepreferablymadeofpolymersuchasthe 

20 inletfunnelthecasingofthefiltercartridgeandthereceptacle.Theconductive 

elementcanbeformedfrommetalaswellbutmostpreferablytheconductive 

elementcomprisesorisentirelyformedofconductivepolymer.Thiswaythecon

ductiveelementcanbeadaptedeasilytotheformoftheinletfunnelorpreferably 

manufacturedinonepieceinparticularbyinjection-mouldingwithatleastone 

25 partofthefiltercartridgeinparticularwiththesealingrim.  

Inotherembodimentstheinletfunnelcomprisesaconductiveelementforelectri

callyopeningorclosingthecontrolgapandinthatthebridgingelementisconfig

uredtoactontheconductiveelementwhenthefiltercartridgeislocatedinthe 

30 cartridgeseatsuchthattheconductiveelementopensorclosesthecontrolgap.  

andthesealingsurFacecanbeavoided.



WO20221152497 PCT/EP2021/086174 

6

Thiswaynoconductiveelementhastobepresentinthefiltercartridgemaking 

itsmanufacturingcheaper.Accordingtooneembodimentthecontrolgapis 

openedbythefiltercartridgewhenashortcircuitispresentintheidlestate.In 

thisembodimenttheclosedcontrolgapintheidlestatebypassesthesensing 

5 meanssothatnowatercharacteristiccanbemeasuredunlessthefiltercartridge 

iscorrectlyseatedinthecartridgeseat.Accordingtoanotherembodimentthe 

controlgapisclosedbythefiltercartridgeifthecontrolgapisopenintheidle 

state.Inthisembodimenttheopencontrolgapintheidlestatebreaksthecircuit 

whichalsodoesnotallowthesensingmeanstomeasureawatercharacteristic 

10 unlessthefiltercartridgeiscorrectlyseatedinthecartridgeseat.Thebridging 

elementcanforexamplebeapinorarib.Theconductiveelementmayoncemore 

comprisemetaland/orconductivepolymer.Thebridgingelementpreferablypro

trudesfromthecasing.  

15 Theconductiveelementinsuchembodimentsispreferablyincludedinamechan

calswitchconfiguredtoopenandclosetheelectricalcircuitwhereinthebridging 

elementisconfiguredtoactonthemechanicalswitchsuchthattheswitchis 

switchisopenedbythebridgingelementwhenashortcircuitispresentintheidle 

20 stateofthesensingapparatusandtheswitchisclosedbythebridgingelementif 

thecontrolgapisopenintheidlestate.Forexampleifthebridgingelementisa 

pintheinletfunnelcancompriseaholeintowhichthepinentersandatthe 

bottomofwhichtheswitchislocated.Whenthefiltercartridgeisplacedinthe 

cartridgeseatthepinentersintotheholeandpressesontothemechanicalswitch 

25 thusopeningorclosingitandwithittheelectricalcircuit.  

Insomepreferredembodimentsthesealingrimofthefiltercartridgeisn-fold 

rotationallysymmetricalaboutamainverticalaxisofthefiltercartridgeandcom

prisesnbridgingelementsarrangedsymmetricallyonthesealingrimwithregard 

30 totheverticalaxiswithn>2.Inparticularn<~thusexcludingacircularform.  

openedorclosedwhenthefiltercartridgeislocatedinthecartridgeseat.The
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Suchaconfigurationmakesiteasyfortheusertoenterthefiltercartridgeintothe 

cartridgeseatcorrectlymeaningthatthefiltercartridgeisenteredsuchthatthe 

bridgingelementsopenorclosethecontrolgap(s)oftheelectricalcircuit(s).Most 

preferablythesealingrimistwo-foldrotationallysymmetricalaboutthemainaxis 

5 ofthefiltercartridgeandcomprisestwobridgingelements.  

Inotherpreferredembodimentthesealingrimofthefiltercartridgeisrotationally 
U asymmetricalaboutitsmainverticalaxis.Inparticularthesealingrimandthe 

sealingsurfaceareconfiguredsuchthatthefiltercartridgecanbeplacedinthe 

10 cartridgeseatinonlyoneoperableposition.Withtheinventionitisimportantthat 

thebridgingelementisarrangedpreciselyatthecontrolgapwhichisensuredby 

theasymmetricalconfiguration.Mostpreferablythefiltercartridgehasanasym

metricelementsuchasaprotrusionorabumpwhichmorepreferablycomprises 

thebridgingelement.Thisensuresevenmorethatthebridgingelementisinthe 

15 rightplacewhenthefiltercartridgeinplacedintheinletfunnel.Theasymmetric 

elementismostpreferablylocatedatthesealingrim.  

levelwaterconductivitytotaldissolvedsolids(TDS),thelevelofcalcium(Ca), 

20 magnesium(Mg),sodium(Na),potassium(K),chloridenitratessulphatescop

per(Cu),andotherelementsormineralsinparticularmainandtraceionscom

monlypresentintapwateroracombinationthereof.  

Thesensingapparatuspreferablycomprisesacontrolunitandapowersource.  

25 Thesensingapparatusmayfurthercompriseadisplayorothermeansofoutput

tingasignalsuchasanLEDorLCD.  

Thesensingapparatuspreferablycomprisesatleasttwoseparatesensing 

meansinparticularnseparatesensingmeanswhereinatleastoneofthesens

30 ingmeansisoperableonlywhenthecontrolgapisopenedorclosedin 

Thesensingapparatusispreferablyconfiguredtomeasureatleastoneofafilling
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accordancewiththetwoalternativesoftheinventionrespectively.Providingtwo 

ormoresensingmeansmakesitpossibletoeithermeasureseveralofthewater 

characteristicsmentionedaboveortomeasureacertaincharacteristictwiceor 

morepreferablyonceinthefeedwaterandonceinthefiltrate.Accordinglyone 

5 ofthesensingmeansispreferablyconfiguredtomeasureabovethesealingsur

faceandanotheroneofthesensingmeansispreferablyconfiguredtomeasure 

belowthesealingsurface.Inotherwordsoneofthesensingmeansispreferably 

arrangedintheinletfunnelabovethesealingsurfaceandoneofthesensing 

meansispreferablyarrangedintheinletfunnelbelowthesealingsurFaceorin 

10 thereceptacle.Insuchembodimentsthefiltercartridgemayalsocompriseat 

leasttwobridgingelementsoneforeachsensingmeans.Althoughingeneralin 

allgravity-operatedfiltrationdevicestheunfilteredwaterisretainedbythesealin 

aportionoftheinletfunnel(feedwatersection)abovethesealingsurFaceandthe 

filteredwateriscollectedinaportion(filtratesection)belowthesealingsurFace 

15 theinventionisofcoursetobeunderstoodtoincludeeveryarrangementthat 

allowsforseparatelymeasuringthewatercharacteristicsmentionedabovebefore 

andafterfiltrationwhetherthesemeasurementstakeplaceaboveorbelowthe 

20 Theproblemoftheinventionisalsosolvedbyafiltercartridgeinparticulara 

gravity-operatedfiltercartridgeforafiltrationdevicethefiltercartridgecompris

ingacasinghavingion-exchangeresinthereinthecasinghavingawaterinlet 

andawateroutlet.Thefiltercartridgeischaracterisedinthatitcomprisesabridg

ingelementconfiguredsuchthatthebridgingelementopensorclosesacontrol 

25 gapofanelectricalcircuitwhenthefiltercartridgeislocatedinacartridgeseatof 

thefiltrationdevice.  

Thebridgingelementispreferablyanelementdistinctivefromthesealingrim.  

sealingsurFace.
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Thefiltercartridgeaccordingtotheinventioncangenerallyhaveanyofthefea

turesmentionedabovewithregardtothefiltercartridge.Mostpreferablythe 

bridgingelementofthefiltercartridgecomprisesanelectricallyconductiveele

mentforclosingthecontrolgap.  

5 

Theproblemoftheinventionisalsosolvedbyafiltrationassemblyinparticular 

agravity-operatedfiltrationassemblythefiltrationassemblycomprisinganinlet 

funnelwithacartridgeseatandasensingapparatuscomprisingsensingmeans 

formeasuringatleastonewatercharacteristic.Thefiltrationassemblyischarac

10 tensedinthatthesensingapparatuscomprisesanelectricalcircuitwithacontrol 

gapconfiguredsuchthatthecontrolgapiselectricallyopenedorclosedbya 

bridgingelementwhenafiltercartridgecomprisingthebridgingelementislocated 

inthecartridgeseat.  

15 Thefiltrationassemblypreferablycomprisesareceptacleinwhichtheinletfunnel 

canbeplaced.  

apparatusinafiltrationdeviceinparticularinagravity-operatedfiltrationdevice, 

20 thesensingapparatuscomprisingsensingmeansformeasuringatleastonewa

tercharacteristic.Themethodischaracterisedinthatthesensingapparatuscom

prisesanelectricalcircuitwithacontrolgapandthecontrolgapisopenedor 

closedbyplacingafiltercartridgeintoacartridgeseatofthefiltrationdevice.  

Preferablythefiltercartridgeisplacedinthecartridgeseatsuchthatabridging 

25 elementofthefiltercartridgeisarrangedatthecontrolgapthusclosingtheelec

tricalcircuit.  

Ifthesensingapparatusisconfiguredtomeasureaboveandbelowthecartridge 

seatacomparisonbetweenthemeasuredvaluescanbemadebythecontrol 

30 unit.Insuchcasesthesensingapparatusmaycheckwhetherthewatertreatment 

Theproblemoftheinventionisalsosolvedbyamethodforoperatingasensing
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leadstoasufficientdecreaseinthecharacteristicse.g.adifferencegreaterthan 

50pS/cminconductivity.Ifthisisnotthecasethesensingapparatusmayoutput 

asignaltoberecognisedbytheuser.Inparticularthesensingapparatusmay 

firstcheckthedecreasewhenanewunusedfiltercartridgeisplacedinthecar

5 tridgeseat.Thedecreasemaybedeterminedbytakingthemeanvalueofthefirst 

5toI0measurements.Ifthereisnoorlittledecreasethesensingapparatusmay 

outputasignalindicatingthatthefiltrationdeviceiseithernotworkingproperlyor 

thatthefeedwateralreadyhaslowvaluesregardingthecharacteristics.Ifthe 

decreaseatthebeginningofthelifetimeofafiltercartridgeissufficientthesens

10 ingapparatusmaymeasurethecharacteristicsrepeatedlyduringthelifetimein 

ordertodeterminewhenthefiltercartridgeisusedup.Thisispreferablydeter

minedbycomparingthemomentarydecreasewiththedecreaseatthebeginning 

ofthelifetimeofthefiltercartridge.Ifthedecreaseisbelowathresholdofwhatit 

originallywase.g.below30%,thesensingapparatusmayoutputasignalmdi

15 catingthatthefiltercartridgeisusedup.  

Theinventionwillbedescribedindetailwithreferencetotheexamplesshownin 

20 Figure1a afiltrationdeviceaccordingtotheinventioninaperspectiveview 

Figure1b theinletfunnelofthefiltrationdeviceaccordingtofigureIa 

Figure1c thefiltercartridgeofthefiltrationdeviceaccordingtofigure1a 

25 

Figure anotherembodimentofafiltercartridgeaccordingtotheinventionin 

atopview 

Figure anotherembodimentofafiltercartridgeaccordingtotheinventionin 

30 aperspectiveview.  

thedrawingsinwhichthefollowingisshown.
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Thegravity-operatedfiltrationdeviceIshowninfigure1acomprisesaninletfun

nel5,whichcanberemovablyplacedinareceptacle(notshown).Thereceptacle 

cangenerallycomeinmanyshapessuchasacarafeorabox-likecontainer.  

5 

Theinletfunnel5alsoshowninfigure1bhasacartridgeseat6,intowhichafilter 

cartridge9canberemovablyplaced.Thecartridgeseat6isofagenerallycylin

dricalshapehavinganovalbaseinthisembodiment.Thecartridgeseat6hasa 

circumferentialsealingsurface7ofagenerallyovalshapeinitsupperregion.  

10 

Thefiltercartridge9alsoshowninfigure1ccomprisesacasingII, inwhichwater 

treatmentmedia(notvisible)isarranged.Thewatertreatmentmediamaycom

priseionexchangeresinand/oractivecoal.AtitstopthecasingIIcomprises 

waterinlets12andatitsbottomthecasingIIcompriseswateroutlets(notvisi

15 ble).Thepositionandsizeofthewaterinlets12isshownonlyexemplarily.In 

otherembodimentsthewaterinlets12maybeplacedindifferentlocationsor 

mayhavedifferentshapesand/orsizes.ThecasingIImayadditionallyhaveair 

arounditscircumference.Thesealingrim13extendssymmetricallyarounda 

20 mainverticalaxisXofthefiltercartridge9.ThesealingrimI3interactswiththe 

sealingsurface7ofthecartridgeseat6suchthatwatercomingfromaboveenters 

thefiltercartridge9throughthewaterinletsanddoesnotflowaroundthefilter 

cartridges.  

25 Abovethesealingsurface7theinletfunnel5comprisesafeedwatersection15 

intowhichwaterthatistobetreated(feedwater)canbepoured.Thiswaterthen 

entersintothefiltercartridge9,whereitistreated.  

BelowthesealingsurFace7theinletfunnel5comprisesafiltratesection17,into 

30 whichfilteredwater(filtrate)flowsbeforeflowingfurtherdownthroughafunnel 

outlets(notshown)atitstop.ThecasingIIfurthercomprisesasealingrimI3
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outlet19intothereceptacle.Thefiltrateisthuscollectedinthereceptacleand 

canthenbepouredoutbyauser.  

Thegravity-operatedfiltrationdeviceIfurthercomprisesasensingapparatus21.  

5 Thesensingapparatus21comprisesasensingmeans23formeasuringatleast 

onewatercharacteristic.Inotherembodimentsthesensingapparatus21may 

comprisemorethanonesensingmeans23.Theinletfunnel5andthesensing 

apparatustogetherdefineafiltrationassembly.  

10 Thesensingmeans23comprisestwoelectrodes27abthatarearrangedinthe 

filtratesection17.Theelectrodes27abenablethesensingmeans23tomeasure 

theconductivityofthefiltratearoundtheelectrodes27ab.Oneoftheelectrodes 

27aofthesensingmeans23isconnecteddirectlytoacontrolunit31ofthesens

ingapparatus21. Betweentheotherelectrode27bandthecontrolunit31the 

15 sensingapparatus21comprisesacontrolgap33.Thecontrolunit31andthe 

electrodes27abthusformanelectricalcircuitofthesensingapparatus21having 

saidcontrolgap33.Duetothecontrolgap33theconnectionbetweentheelec

connectionendsinconnectionpoint37a.Comingfromtheelectrode27bthecon

20 nectionendsinconnectionpoint37b.Inthestateshowninfigurelbthesensing 

apparatus21cannotmeasuretheconductivityofthefiltrateviathesensing 

means23andthecontrolunit31duetothecontrolgap33.  

FigureIashowstheinteractionofafiltercartridge9withthesensingapparatus 

25 21whenitisplacedinthecartridgeseat6.Thefiltercartridge9comprisesa 

bridgingelement41intheformofaconductiveelemente.g.ametalstripor 

conductivepolymer.Whenthefiltercartridge9isplacedinthecartridgeseat6 

thebridgingelement41interactswiththecontrolgap33suchthatitclosesthe 

controlgap33andclosestheconnectionbetweenthecontrolunit31andthe 

trode27bandthecontrolunit31isbroken.Comingfromthecontrolunit31the
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electrode27b.Thesensingapparatus21isthenoperableandtheconductivityin 

thefiltratesection17canbemeasured.  

Thecontrolunit31comprisesadisplay(notshown),onwhichinformationregard

5 ingtheconductivitymeasuredisshown.  

Thefiltercartridge9showninfigure2comprisesacasingIIhavingwaterinlets 

I2atitstop.AmainverticalaxisXofthefiltercartridge9extendsperpendicular 

tothedrawingplane.Watertreatmentmedia(notshown)isarrangedinsidethe 

10 casingII. Thefiltercartridge9comprisesacircumferentialsealingrim13,which 

isasymmetricalwithregardtothemainverticalaxisXhavinganasymmetrical 

element45intheformofabump.  

Thefiltercartridge9showninfigure3issimilartothefiltercartridge9shownin 

I5 figure1c.IthasacasingIIhavingwaterinletsI2atitstopandwateroutlets 

(nowvisible)atitsbottom.ThecasingIIisprovidedwithacircumferentialsealing 

rim13.Intheembodimentofthefiltercartridge9showninfigure3thesealing 

filtercartridge9.Twobridgingelements41arearrangedonthesealingrim13.  

20 Thebridgingelements41arearrangedtwo-foldrotationallysymmetricallyaround 

themainverticalaxisX.  

rimI3istwo-foldrotationallysymmetricalaroundthemainverticalaxisXofthe
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Claims 

I. Filtrationdevice(1)comprisinganinletfunnel(5)withacartridgeseat(6), 

afiltercartridge(9)placeableinthecartridgeseat(6),andasensingappa

5 ratus(21comprisingsensingmeans(23)formeasuringatleastonewater 

characteristic, 

characterisedinthatthesensingapparatus(21)comprisesanelectrical 

circuitwithacontrolgap(33)andthefiltercartridge(9)comprisesabridg

ingelement(41),whereinthebridgingelement(41)isarrangedsuchthatit 

10 electricallyopensorclosesthecontrolgap(33)whenthefiltercartridge(9) 

islocatedinthecartridgeseat(6).  

2. Filtrationdevice(1)accordingtoclaimI, 

characterisedinthatthebridgingelement(41)comprisesanelectrically 

15 conductiveelementforelectricallyclosingthecontrolgap.  

3. Filtrationdevice(1)accordingtoclaim2, 

rim(13)ofthefiltercartridge(9).  

20 

4. Filtrationdevice(1)accordingtoclaim2or3, 

characterisedinthattheconductiveelementcomprisesconductivepoly

mer.  

25 5. Filtrationdevice(1)accordingtoclaimI, 

characterisedinthattheinletfunnel(5)comprisesaconductiveelement 

forelectricallyopeningorclosingthecontrolgap(33)andinthatthebridg

ingelement(41)isconfiguredtoactontheconductiveelementwhenthe 

filtercartridge(9)islocatedinthecartridgeseat(6)suchthattheconduc

30 tiveelementopensorclosesthecontrolgap(33),whereintheconductive 

characterisedinthattheconductiveelementislocatedinoronasealing
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elementisincludedinamechanicalswitchconfiguredtoopenandclose 

theelectricalcircuitandinthatthebridgingelement(41)isconfiguredto 

actonthemechanicalswitchsuchthattheswitchisopenedorclosed 

whenthefiltercartridge(9)islocatedinthecartridgeseat(6).  

5 

6. Filtrationdevice(1)accordingtoanyoftheprecedingclaims 

characterisedinthatasealingrim(13)ofthefiltercartridge(9)isn-fold 

rotationallysymmetricalaboutamainverticalaxis(X)ofthefiltercartridge 

(9)andcomprisesnbridgingelements(41)arrangedsymmetricallyonthe 

10 sealingrim(13)withregardtotheverticalaxis(X),withn 2.  

7. Filtrationdevice(1)accordingtoanyofclaimsIto5 

characterisedinthatasealingrim(13)ofthefiltercartridge(9)isrota

tionallyasymmetricalaboutitsmainverticalaxis(X).  

15 

8. Filtrationdevice(1)accordingtoanyoftheprecedingclaims 

characterisedinthatthesensingapparatus(21)isconfiguredtomeasure 

(TDS),thelevelofCaMgNaKChlorideNitratesSulphatesandCuor 

20 acombinationthereof.  

9. Filtrationdevice(1)accordingtoanyoftheprecedingclaims 

characterisedinthatthesensingapparatus(21)comprisesatleasttwo 

separatesensingmeans(23),whereinatleastoneofthesensingmeans 

25 (23)isoperableonlywhenthecontrolgap(33)isclosed.  

10. Filtrationdevice(1)accordingtoclaim9, 

characterisedinthatoneofthesensingmeans(23)isarrangedinthein

letfunnel(5)aboveasealingsurface(7)ofthecartridgeseat(6)andone 

atleastoneofafillinglevelwaterconductivitytotaldissolvedsolids
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~j:thesensingmeans(23)isarrangedintheinletfunnel(5)belowtheseal

ingsurface(7).  

II. Filtrationcartridge(9)forafiltrationdevice(1),thefiltercartridge(9)corn

5 prisingacasing(11)havingion-exchangeresinthereinthecasing(11) 

havingawaterinlet(12)andawateroutlet, 

characterisedinthatthefiltercartridge(9)comprisesabridgingelement 

(41)configuredsuchthatthebridgingelement(41)opensorclosesacon

trolgap(33)ofanelectricalcircuitwhenthefiltercartridge(9)islocatedin 

10 acartridgeseat(6)ofthefiltrationdevice(1).  

I2. Filtrationcartridge(9)accordingtoclaimII 

characterisedinthatthebridgingelement(41)comprisesanelectrically 

conductiveelement.  

15 

13. Filtrationassemblythefiltrationassemblycomprisinganinletfunnel(5) 

withacartridgeseat(6)andasensingapparatus(21)comprisingsensing 

characterisedinthatthesensingapparatus(21)comprisesanelectrical 

20 circuitwithacontrolgap(33)configuredsuchthatthecontrolgap(33)is 

electricallyopenedorclosedbyabridgingelement(41)whenafiltercar

tridge(9)comprisingthebridgingelement(41)islocatedinthecartridge 

seat(6).  

25 14. Methodforoperatingasensingapparatus(21)inafiltrationdevice(1),the 

sensingapparatus(21)comprisingsensingmeans(23)formeasuringat 

leastonewatercharacteristic, 

characterisedinthatthesensingapparatus(21)comprisesanelectrical 

circuitwithacontrolgap(33)andthecontrolgap(33)isopenedorclosed 

means(32)formeasuringatleastonewatercharacteristic
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byplacingafiltercartridge(9)intoacartridgeseat(6)ofthefiltrationde

vice(1).  

15. Methodaccordingtoclaim14, 

5 characterisedinthatthefiltercartridge(9)isplacedinthecartridgeseat 

(6)suchthatabridgingelement(41)ofthefiltercartridge(9)isarrangedat 

thecontrolgap(33),thusclosingtheelectricalcircuit.  

10
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