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i nvention,_re to a systemfor t b il wds, especi al Fao d N a
pi pe to rgjﬂ@?}@%al e deposits from mmmmmﬂwmwﬂ“ll n the pi pe,llécéréwngﬁroﬁ)g?sﬁg 5 -
a field generating coil nounted exteri o‘rgxmp the pipe, - an electronic
circuit for energising the coil to devel® p an alternating el ectromagnetic
field in the fluid, -s&IERORARELINGANIHS A BICRNERRp €l ated to the
functioning of the systemand for generating a paraneter dependent signal,
10 - a feed back circuit for feeding back said paraneter dependent signal
to said electronjc. circuit to control said circyujt. Systenms of this type or

known from the pRg Bventon relates io psxsterp doryzeating S BSPERIgUY Bigtss, inEEnRipEt2 990,
DE1950564 2.k ToMS ' thspg ' ein the sensor consists
of a m cr%ﬁ%%n%ﬁgggéh%?gﬁai S clgﬁir?edgtﬁleld inﬁ%ﬁglgpiggﬁécont act with the pipe.
The ni ér ophondichd gdusratipg aol movuted exthrnorly of thepipeat ed as a result of

t ur bul ence insigee t he i&F This.turpul ence relates to the éurface ef fect
on water pas&Pf Cffﬂﬁ’l&?g‘ﬁ fx WW‘%HM‘)P  deysien ap pUeTRANG eiRdramAgRStis

| i nescal e depRRd ihShe flki@, M crophone output signal controls through the feed
back circuit the characteristics of the energy supplied to the field

gener at i ng- c@éidensorhier senspig @ pammeteyyreleed to thel fanetthning ohthef systermo aindvdorer
passi ng througl? t_neﬁoiage e}nrd to %/hg.a unt of linescale already build up
within the s§ SFHneL RALHEF cg%rb feUEHE an el ectrode positioned in the wall
of theot ube amekd ack @ittweior Weddihgt Haek kdidipgrain®tcd @gsenidbadignal {ELAPALIMRic The

el ectrode and the thereto connected nmeasuring circuit measures the water
vel oci ty. Depieitietetcontioksad qistdur ed vel ocity the 25 energy supplied to the

field generati i) FS.: |.e I vant age his . systemrelies in
the fact that t esgegl:lgeg{ rﬁgéé%assjr F@vgrle%?)ﬂ]s?{aél ?2%{ ?Ifrtisllta’éaégqlﬁearﬁi %%,cnleﬁi Bt her
wor ds, opeER0493539, OFE 19562990pPENSS0s64D be perfornmed. A Similar construction
is described in DE 19505642. The qsegnsor conprises in this case an elastic

el ectrode car r yinrEP W9%amh systm &y qeserrpeg avhsadn tsessasrarnsigh of panigopbenier y of

30 thg«cf | ujgt.j ' ' j 3 ' th
amount Sof e & ceRfe@d phfSedt cbftadl B BE prid AL mibbithe s BRAEMhIR,| "°
probl em i rnthatl ik gehersted ps iaaesudtr 6f mppderat ussde the pifre Thid tubsddrice telafes tdehe

apparatus once ij. is installed. The influence of the field generated by the
field gene*_r”ﬁffa?enﬁ%fe“ WOVBET #3571 %‘%@l?/tkmmeo@om“&éiqvew HEBERRLRCRH { he

i nducti on jifledchig debstitd.: THmEcrbpHbne o 'signa%ﬁﬁeﬁrmmggh i feBl GGk URRG Of
different factors such as: - electrical properties of 'the fluid, e.g. the
el ect ri calthe ohadegseristics 9f the lsnerpy gupplied kethe diettLganierating coihel Hesmppliddranergy

i nd ion,. - the di ' d.th ial. of [ - i nfl
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already build up within the system.

A sensor embodied as an electrode positioned in the wall of the tube and in contact
with the fluid is described in DE19502990. The electrode and the thereto connected
measuring circuit measures the water velocity. Dependent on the measured velocity the

25  energy supplied to the field generating coil is varied. A disadvantage of this system relies
in the fact that the electrode has to be installed inside the pipe, in other words, operations
on the pipe have to be performed.

A Similar construction is described in DE19505642. The sensor comprises in this
case an elastic electrode carrying a number of strain gauges. Dependent on the velocity of

30  the fluid in the pipe the strain gauge signal varies and therewith the amount of power
supplied to the field generating coil varies.

A general problem in all these prior art apparatuses is the calibration of the

apparatus once it is installed. The influence of the field generated by the field generating

NMATATA

*159159*



washi ng machi nes, dryers, ironing apparatuses, punps, etc. Mst of these
factors are not predictable, or at |east not accurate enough, The ai'm of
t he invent‘?’@r‘io/i"égﬁow to provide an apparatus of the above- mBhIPGAEYY%D type
whi ch i s enbodi ed such that the influence of all these factors is taken
into account. In agreenent with this obj ect the invention now provi des an
appar at us . i .n. the:fi B ol L i Lch is
char act or i S5 5 bRl o 1 i RARENAL 1, il orPREPEAGERL bi2Rn MBET, o
ext eri or | y nabseofdlifierpet faetars sti¢heast i el d generating coil, 15 - the feed back
circuit conprises the electranjcs ich together with sai.d asur.ing. coil
acts as a fi e‘TlEF"é“Eaﬁel?faPW‘ﬁ%P rthe glugres g e gleptrigal, E%I}%uf“i“@?ydqg‘éjﬁlﬁﬁ € under
practical ci rchaRiRNGTRe loWePheBiduRRod,S Obtained on the basis of which the
electronic circurt t0r energising the coil to develop an el ectronmagnetic
field iH the thedinkensimns bed thdmateradiokthe pipehat even under varying 20

ci rcunst ances,th roper fiel rength.i s generated The field nmeasuring
ol | can b ST BRERO LS el A sk BV BERFY EEoti S ma et TR 8
generating CoghshingthachPRs! dry @8, ifsVadbarlafises, Pempi, sadvant age that the
configuration within the field generating coil 1s not identical toe the
conf i gur at Most of thaserfacthes arg rot dresdiciahle, ion gt least not arpugpiefeppugh is preferred
that the measuri coi |- S. pOSi ti. I i de 5 £.iel ener.at i ng
cor| with no.or 10T of RSP SRGH S TRRAR S adrdui by afo RRLRh

f eedbagl Ciypeuwilich 13 ehibvedizd REch @Mk infGeric of hik RO TEtostEis Ckich &itlo BEdoght. art . I n
other words it is preferred that the electronic circuit for energising the

coi | conprises &hagmpnentvath tirgobiecs theniavention deut pypVideha anparatyseas define
anplificati giﬁ ' : d ignalg fromthe field
strength rr%'f@? Yﬁg% ep ?%gﬁ%ﬁgﬁﬂ\?\nﬁﬁﬁ’ ﬁgﬁggg&fﬂgﬁﬁé S(%Hr}@lrrﬂ[lfirte detail with
reference to thbgembi acrhprses aafisld grasubing b mountddusdtiardklgsofasaigiepipe atar the
schemati cal | ayout of a system according to the invention. ~" WO 001 47522
3 Figure 2 ilfgidesagratingsqlc her enbodi nent of the conbined coils. Figure 3
i|lustyates [ itQbmipRSesithed CbrBRNS WHidH P e &Rir with sHREmSYSH

illust Egt ed ?tﬁg?‘%gl?ﬁ‘éb?&?énp’r“ sesS a figce g&generatfgng rc%likls-glomn%sghﬁggﬁp

ext eriorly ofactsdes affighdsticdgthThetepi pe 12 forns the flow path for a fluid

whi ch coul d be wat er ,. byt al,s ther fluid,. havin he tepdency to
deposi ¢ 11 mescald Brere Hr Galf Psfontf amtieririistr Sdhslgipes GRirgiian

ener gi sed Ryobdindd @fthe BR¥i€o OV tHe efedtromit eftctinmt eferpisingdehedoil tDQevelop an

el ectromagnetic field is developed within the fluid inside the pipe 12. The

ef fect t herleeromagnetiait fisldeindtisodiidi nen die piinsisd atushi thapreyom indear orryingen
count eﬁdﬁlct gg%w%g aC'eé%g%g%tapfg?ﬁ‘é@g@l%{%%ﬁ&g@ can be derived fromthe various

prior art pu atro ications which are readily

avai | abl e to thghefipRithedstriidécs] danek ghositionedgit @afimistiossttibhs, btich dsnvaimditen t he
system conprises furthernore a field msa%g%i ng.coil 16 which is _preferably
i

instal | ed dFldugraciefae satkelhif pasition Bowess inas therlisadventagegak et Gonfewation 10 at
no or shor {;@l SHRANFAGT geRRafifl Lo Q4 ot Riend & (B HRHESMEuERIoh WhhihShe field

measuring coil. Therefor it is preferred that the measuring coil is positioned alongside the

25  field generating coil with no or small intermediate distance.

It is preferred to use a feedback circuit in the same manner as in the above
described prior art. In other words it is preferred that the electronic circuit for energising
the coil comprises an amplifier and a signal generator, whereby the amplification value is
adjusted dependent on the signal from the field strength meter.

30 The invention will be explained in more detail with reference to the attached
drawings.

Figure 1 illustrates a general schematical layout of a system according to the

invention.



connected to field strength neasuring electronics 18 such that in fact the
coil 16 in ination with the electronics 18 fornms a f th
nmet er. Suc?nof)?’g]sg?strength nmeters are in general known for bgiﬁoﬁ(g&@gg

and therefore a detailed informati on thereof is considered superfl uous. To
obtain a proper feedback circuit between the fi eld strength neter

el ectronics 18 mr%é@ﬁh{strawm%%%ﬁbbmmﬁia%é hbified doifst 'S preferred that
the electronic cult conprises a signal generator 20 and a variable
anplifier 22. THegussé §histrafenanctiicoshap ofjthediekt gmemting goikl of t he requi red

shape and frequency and t ifier 22 takes c t hat .t he litud

SRR ronal S ThE ¥yt o BB i e T oo BrSRe RYT ettty Soif T otied o
manner tha&xté‘mﬁﬂl)ebﬁlt&f;[) @qzrwypr;@mzsfdrﬁsqﬁ&ﬂbw SRl 0P elid AhicHecoultPbé ube
12. |If there were no fields or no other external influences the

syst em Tonphrtes, bug alzs anp eﬂxeoﬂwdmavamth@ endenaycto depésitslimescale windhdimnemwalbr at ed
once and wo t hen ti o oper wever nder pract. cal

ci rcum;tan8 §heon'£behéé L]ﬁe C@ékgﬁ gll ﬁygéfﬁlﬁblyusand?lf#{&ne% Prgl}(‘felr natel 103t nces.
First of a%éhd&t@ﬁnﬁb@@l&@ﬂr&ﬂ@n@ﬁc fibid i§ UBR1obed Mithin e RlidVMsRdct the piRN®. ThE1e

di ameter of the tube may vary (in The Netherlands standard di arret ers of 9,
12, 15, 18¢cffentthepeningihat the depasitingof amﬁre@dmmmeﬁe@lope@n congtefagtadhBetatls e t he

t hi ckness Qf th I the and vary
dependent ofn g"h\é%aﬁmgéss %‘31 bl dth? gjro ﬁlo égoﬁﬁﬁ pll—‘gpeﬁuﬁ’aﬁg?nﬁg

pur pose® ppitslicatigreswhich h:e\teerdylyrmaxrabge tb t}mraxgen ithisdield00 nm  Furt her

external influences are for, instance the el ectromagnetical fields generat ed
by domestic appli #SEEFENs YA de dpvshiiony thachiptaws comprisss sfurtheaparaga itiekhs,

etc. Under 47 AlneC e has
to reckon W gec rgszrrélgjr?g %iy%fggélgqggééeédnéer?%g{ puﬁn%gggg%l%%&r%?ctgg

mot or s, tr figldfgeneratisg cdil Yhatvnl dragert dsbihesfromtsaid cbil kc)omae wiehhxrin@&sﬂ 1634 er nal

i nfl uences the aét u él el d generated at each_ nonent nmeasur ed t he
conbi nat i ofPmBecieditp Hedd sHEngth dneaswingeplgetoasse Ly sus g?t 1‘8 factyfge §°€I ti% oni cs
circul s | 8caaunaedd Wethotng eRdcBBics 18 fofifs ar@émfstr@ﬁ %Qﬁ "R the
anpllflcatlon val ue of the anplifier 22|saapt such that even t he

presence ofmneteas menlg geobrf lkad>w1ﬂ iferd dhsioas \payp®sesnansl élctefmnmgd@taxi&daﬂnfdnmhm of
the requir dep perti.es,is FI,[ivel oped inside the tube 12. It is preferred
that the cHBfe© Bs‘iogﬂﬂ%rgfif‘l’ﬁ? Y% ongsi de the generating coil 10. One 10
coul d i magi ne aTgidbthi h BropeREEA¥K EifGitiRWeehGhd Beld REbmith § %t@rewéﬂslm&m coi |
10. In that case, however, the inner space within the coil 10 is filled by
t he tube 1andamme tﬁlﬁ@ gmmr@tnlgr da@mmqmw nig isf ipreifetragh that abe tehestroninesircaipatde
W|th|n he coil 0 the 2, and the th rough
fl ow ngé fl u?’HP“SSS a Sl nal %n§%t0{ he w%nélvﬁﬁgm%mpﬁe cg:l)'l %Tb Slgpal %?nﬁer?or\;e\%drqu

t he nmeasur gmrmsracsigm aﬂﬂﬁ&e@.ﬁﬁd Bidpeeid fleqlichicy Bed gRneipifieny?2 tkectmdihances.
15 Therefore, a positjion of the cqoil 16 alongside the cqoil 10 is preferred.
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wher eby t hgnd 22heh S@RBERIOY ﬂgmﬁ.ﬁic'wdt&pi%y)' £18 Gurtit@ofetRe AR BT theonsll of

whi ch, section 26, is positioned on an arbitrary side of the pipe 30 and
the other Hedubamis nopatwayskhecsamesind snaywasy Bependent onehe qvgﬁhtse and thepmakier pbned

on the opp si.te th e 30. The c ternl s 26a and
260, 1 ner aLRHE 1 Fpr Surd palSesiibs S v lgn 2B B 22 5Bk Mlodet e
coi | 28 has t heFughét extntal 20eadtd aZShor if¥tdRe GV dlectdngnéivdl fleldoBRrerfal t WO
sections, a section on the visible surface of the pipe 30 and anot her

section at bY Homssiit @ppliancefp fudh 8¢ prashise qadiineshdrigspEoniog irensg&igetiider he
field, generated by the field generating coil, is an alternating field with
a frequency hi gher than 1 kHz and small er than 100 kHz. To elimnate the

i nfl uence WO 001 47522 5 PCT/ 1YLOO/ 00084 of any fields outside this range
it is preferred that the electronics circuit 18 conprises a band pass
filter 24 for filtering out too | ow and too high frequencies. The upper and
lower limt of the band pass filter 24 eventually can be adjustable.



WD 00/ 47522 6 C ai ns PCT/ NLOO/ 00084 1. Systemfor treating fluids,

especi al | vvater, in a pipe to resist scale deposits fromb in’
t he pi pe, AH¥& ng S - a field generating coil nounted eﬁbﬁ%&ﬂlyu’g‘f t he
pi pe, - an electronic circuit for energ|3|ng the coil to devel op an
alternating electromagnetic field in the #1uid, - a sensor for sensi ng a
par anet er t f
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intermediate gaps. In that case exactly the generated field is measured. The disadvantage,
however, is the rather complicated coil construction. A practical example of this
20  embodiment is illustrated in figure 2. The field generating coil is indicated by 10' and the
measuring coil is indicated by 16'. The coils are positioned around a pipe 12'.
In the embodiments of figure 1 and figure 2 the field generating coil produces a
field parallel to the direction of the fluid flow in the pipe. It is possible to embody the coils
such that the direction of the field is perpendicular to the flow direction. Figure 3
25  illustrates an embodiment whereby the field generating coil is divided into two sections,
one of which, section 26, is positioned on an arbitrary side of the pipe 30 and the other
section, 26', which is not visible in the figure, is positioned on the opposite wall of the
pipe 30. The coil 26 has the terminals 26a and 26b. Inside the coil section 26 the
measuring coil 28 is positioned. The coil 28 has the terminals 28a and 28b. Also coil 28
30 could comprise two sections, a section on the visible surface of the pipe 30 and another
section at the opposite, non-visible side of the pipe 30.
In general the field, generated by the field generating coil, is an alternating field
with a frequency higher than 1 kHz and smaller than 100 kHz. To eliminate the influence
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Ent r yWos dDoc upgpgs B¢k citcut $9i8eéding back/ sl 5atiel& Yependent signal to said electronic

circuit to control said circuit,
- characterised in that
- the sensor comprises a field measuring coil mounted exteriorly of said pipe near the
field generating coil,
15 - the feed back circuit comprises the electronics which together with said measuring coil

acts as a field strength meter.

2. System according to claim 1, characterised in that, the measuring coil is positioned

alongside the field generating coil with no or small intermediate distance.

20
3. System according to claim | or 2, characterised in that the electronic circuit for
energising the coil comprises an amplifier and a signal generator, whereby the
amplification value is adjusted dependent on the signal from the field strength meter.

25 4. System according to one of the preceding claims, characterized in that the

feedback circuit comprises a band pass filter.



