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SPECI FI CATI ONTI TL E"FULL

WAVERECTI FI ED PONER WATER TREATMENT DEVI CE" BACKGROUND
WOR0OTHE7TIBIVENTI ON The present invention rel at eBCTWS2006/038826

devices for treating fluids, such as water, and nore

particularly, to fluid treatnment devices which are

powered to provide gpactnirqad Aando mpgnetic fields in

the fluid. Fluid treatnent with DC powered sol enoid

coils has been used for mgRy;years. Such an

arrangenment i s shown in U_S_F’atent No. 4,938,875. The

re"off?%@@@ﬁﬁe BBV Y RERROMRES hPECS i 2
5,702, 600; 6 3 ‘ ¢ A
AC net hod by M&m%éi 1 ‘-Ghna' II_GDng/eI teg t he

germae picsent hﬁelg%n PELIRY to(Qeliberchot tlre’ittlﬁgTﬂ@inl isti¢h 43G¥BdT, and more
acitaqr) an coils ring with the current
particp3d o Slfufd tregimept; Vgs%‘afvah AgIPeWiEed do Prewidp RlgetipRl and magnetic
field3Gn Byt period, the coils will ring at their
resonant frequency (which can be nodified by the
addiuid sertpent avidR(-possredisrlenofd odlp hes hegmessy fefepny years.aSuch

an ol ggl%mg Ejtgg WeWdin fUI § ngtehtg(I 8 4?3% 8f715 uirgh be é) %FI; cratﬁ %té ‘f)g%f{/dg@ bya

at ent, used to re
DC sowlcel (battekbe or Q&Etlfj)(al AQtsouree. thar exkanpls, WiS.Statents Nasc$,i7§24600;

6.0 g7 ARLG1HPRD ke PR s whtfa by PR SuBpeBltvave v

genérlite tﬁei D@ p&kert(RRhdut 8 BHOShING ouSe@picitos Wadlettingche doSls riageith
ts 1 n_an unfavorabl e power factor. Wiile th

the ‘f“i”iegft closstl pff\far e sesonddial wave-aRuringhe posuret 9@1-%@@ £oilsgwill

ring a%@n &&oﬁdﬁ@ﬁ&ﬁﬂe}@ (whlcB @kt swms&lﬁsa bR INBlidCoffl s%{aﬂsmoant of
the sécond half wave is not used at al

capapﬁa@e)car@mrsa lazh frepapmqydiekthintofhel uid sabetieated. TdHe @}9 Rafrat, 2
dloc%er ans{i o f:ergtqu th%' Q/g a %n%hg@%g pﬁfant &o&@%%sédsto lfecb‘?igy tht Wﬁvc

th
or ner con I'nua runs-at tmgnetic saturation
r afthhe of 4 eatificdbalfitvavey AOmunt:n;t fdlelsogdmge@ Io® po@es aueffegent,
on ,Wi.| incr

decrg?fa@%s E]lf$ %tﬂﬁ riraglg@ggetzrgl% ]ﬁﬁg%heﬁlrgg]its echiJ rg&u&t‘g in favora%le power

fact&on‘bl nati on of excess heat generation and operat| ng at

ma etic saturation S|gn| ficantly reduces effjciencg Iy
kegth% figehalf veave dcysed fyanpdmet piely) industivepgad @ theeeils

creatlﬁg DlcthaghBil R G0N Al HRQEcoHE RAF Wh% i¥Abtledatlatl] IThis
wave rectifier to power

creates an inefficient and unbalanced load on the transformer.

Since only half of the wave is used, the transformer continually runs at magnetic
saturation rather than operating in its design region. Operating a transformer at saturation
will result in increase eddy current losses and hysteresis losses. The combination of excess
heat generation and operating at magnetic saturation significantly reduces efficiency and
negatively affects transformer life.

While the ‘600 and ‘267 patents further describe using a full wave rectifier to power
the coils, such an arrangement also has problems. With full wave rectification, the coil ring is
limited by the other half of the AC cycle. Devices built using this design will have a weak
and truncated ring.
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the coils, such an arrangenent also has problens. Wth

full wave rectification, the coil ring is limted by
woOher7ostigs hal f of the AC cycle. Devices built PATiUSg006/038826

this design will have a weak and truncated ring. It

WO i WwoukebSh ARMRE EEthe Brt 1MeNEd tredthe® delivé FerdepEALIERMat

devi ce were provided that addressed the above
addiggssd thietsber qricamibedBIobSURMVARY OF THE | NVENTI ON The
present invention provides a fluid treatnment device
wi th an arrangenent for u3|ng a fuIIy rectified wave
to power two maSUVEVMAR ‘J\ N W th

set S|n on : ' :

R S T T meﬁa ey hysime
a fuﬂ*l&cﬁ‘iﬁ)écﬂ wa‘&@t@pcbv@ I’c\y(l) g@wﬁédh irﬁiep@&ﬁht@&s gﬁddwﬁ g«T’l&l dablﬁset using

el ectromagnetic fields. This inyentjon doubles the
onlyeeibelt 8RS A5t We'tre Faehsetaf coflpnyil 10z ring aityeronan fiepegey and
the ANAC PRAYPSwbIS ubtdith binkraRONE Eleétﬁﬁid%ﬁetlc"ﬁyldse This invention

mai ntai ning the desired ringing fields. hi an
doullpsyibe pisiency efitke dwyicesimpreyenanskraneslife and irproy¢sche utility power

et of coils is

ﬁmﬁ%&%ﬁg%ﬁ% %ﬁ@gﬁqua]gygﬂgﬁgﬁan%odinent, a fluid

tr daamrmnltoddnmt dhe ¢adls preondtched swihi thdt theeoprbet floemmetbtoagh tazh

& _ﬁurce of bp m& havi ng a nmaxi num vol tage. A

R %?8?9’58’?%%6 cBfitiect ed to the source of AC power at

a o amaﬁ?fidhﬁam&f mﬁamauﬁgnt ldetice 18 peowidie w&ﬁbh&hdy&femaﬁmda@d to a
current ow at a secondary transforner coil
sourge Of AGPEWE haying AR PNASE 1 Ageensigropgr gﬂn@m‘?fésé. tmhﬁ source of
AC p@&é@gg ﬁﬁlalglhﬁnﬁ@l%r U&norwmﬂeoe{nt ABBhadse @lrehi Wit aBEMdary
ransfornmer "coil. first electrical conductor is
trangfowegr ppl&szwhl@ m@»hlirﬂé@ £ aver graginfunt seltagejadghgpmaxigmum voltage or
1 0 . .
the ?ea% Q{ﬂr Ca Q/giti ﬁﬁ%@ﬁg it nar? grglg%%ﬁg%gk%g ﬁnﬁﬁg%lg{tﬁéézﬁ conductor is
elecmlbﬁdmnyctmhbla fegaomtion the secohdary caik tA probmd eleo@nctalh conductor is
el ectrical onduct | ectrical
clecfgf T eapBiaied 6 EiaT BUBEHGLS SR T ERRgom e FfgPoint A
third b1E&Hicad B6hdse6PR dlep@icllySconteciel k&4 tHi@ipoink Sn Meaamdary coil
around a first fluid conduit and is el ectrical

integpdipdcthe first and yeeondnodys. o frst peilig varnped propnd 2 Eﬁhé‘e}é cefpdyit
and §1d @R cddnb&d © Rttt and AhiREAQRGaF QnliudiSrs W BRR %(;irst circuit.

around a second fluid conduit and is electricall
A sm;onrh@ultle wrapped areursiea:s@mdeﬂm@ﬂ ¢anidyigangl ie gleetrically connected to the

seco %géj&tlrﬁre?ec&calfc%r@&%rs t% eCOI?(P(ll}CUItA first circuit

S prOV| I'nt e irst circuit to all ow
p a%ﬁ@ecmﬁlt Glftfrfeﬂtnt piokidad fni ths firsttiroaittte diow prstdge of tureni ih a

stanti al | assa of .current in
Srs Qe 1R T b th BT ID PrD B Res OLaH s e A st
dire6tidnGH itle fRbWBINE, ahda §d3B6nB8&AN dlefichiGH itlle st&ndlclr@Wt to allow

passage of current in the second direction in the circuit and to substantially prevent passage of

current in the first direction in the second circuit.

These and other features and advantages of the present invention will become
apparent upon a reading of the detailed description and a review of the accompanying
drawings. Specific embodiments of the present invention are described herein. The present

invention is not intended to be limited to only these embodiments. Changes and
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passage of current in the second direction in the

circuit and to substantially prevent passage of
wouno7eat1isn the first direction in the second eCTwskios/038826

These and ot her features and advantages of the present

modi.gcgazﬁg}q% <]:ea§%8 Walib 1PRE Q%rlﬁeg%ﬁfbgﬁﬁneﬂ@ QR4 {j‘et eRPGItIE 10f scbgeedof the

! eéscription and a review of "t he acconpanyi ng
presedlt iavdntigs.. SpeC|f|c enbodi nents of the pr esent

invention are described herein. The present invention
is not intended to be linmted to only these
enmbodi rrentsm@h;mm:;mmomommnmwmm nmade to
the described enbodj nents and yet fall in the
el B sl S SEmen SREE P CRI eI TR o
Tﬁﬁo%‘é’s%@&dt@elelmcﬁ Baghih) wageb&ad%n%ameﬁabf 18t MgEaIth.

an enbodi nent of the 1nvention. FIG 2 is a
s dﬁ@nm acschnesticllustrption of grrangewpnts audenishitignyBEbedKuctl
coils ?EK§3vent|on FIG 3 is a schematic illustration of
a arigenments and orientations for the inductor coils
of FIBI Gis a%schdrhAfic idusirstian ofelpertigtlacariankensent and erientgfion for the
parti.c arrangenment and orientation for the
“m“¢WHG@fE#§ Goils FIG 2. FIG 5 is a voltage and current

VSFIGt b % \l’dltlangeﬁﬂQ:hfréXﬁ vE.Qfme 1hﬁstllatidufdr ﬁfe indictos caifs FFE. 1.

. FIG is a schematic el ect ra
fulflﬁhé?s aewb@mtw}ﬁcﬁ@ﬁ dipggamp ﬂ%c/ ‘EfrFm %KPE]%% ¢ thvention.
DESCRI PTI ON OF THE PREFERRED EMBODI MENT The present
|nvent|on relates to f|UId treatq;nt dEVICE% m@hfh can
A LOF THI : BOD!

i R?lge%er:rsfe]rqtt 1hven|ﬂgn {ella%sdt tﬂ[l%qegﬁ:l{&t AN U\lngbéo(%eﬁl fe0wide

onnmen as an evaporative cooler in
varisthofpphatieds. iIs atf enbadimérst tbelfleid ﬁl@@tghntt dewice ooilébe usgd dn a1

env1a'|1%§$tcs%1%%§%%?é@n v? gﬂo}%ﬁ%{ gl gﬁ m r%cglP %fa?e%ﬁb%ﬂgh the cooler
and Rsuthjft o Q@Nﬂg%d@évél‘?lﬂlg mBtohgaaBmb e@theﬂ@pésy(ﬁ’teﬁvmonnients are

ordéer to provide a descriptjon of an enb t of t
contimpteied Fasee s AP PeRsTlatsh At HaUUs BEPS. I Sodde Bivid s
desch? 1%501'9&1 8L AGehiSE gqevﬂl\'}elﬂtl@rp SheHuidRELmEdt e ticeR UL ED in
ng understood that the conduits coul d be used to
terms af beinghesad iwitly oo owoakifiisl anaduis, it byinguiisrstaor dhag o cgaduits
ust r at.ed 1,
coull e pcs et e PO LR IR i o Qe o @

CORB @fisRated scheratithllgindBGOT, adiuibireagthe tevioal is provided for
connection, such as

being cergFied i P ?&&x/@rhaeég A ﬁ%%rsc R @P‘*t%gﬁaf‘? Wil ©

conmeBidiL fo Ploufeof AC power 24 having a maximum voltage The source of AC

power might typically be an electrical line supplied by a power company, in which the voltage
supplied oscillates between a maximum positive voltage and a maximum negative voltage,
with an alternating current. Usually in the United States, power companies supply alternating
current electricity which alternates at a rate of 60 times per second, and in Europe and other
parts of the world, power is supplied at an alternating current rate of 50 times per second.

The present invention is contemplated to be able to operate at either of these rates, or other
alternating rates that may be provided by various types of power supply devices or other

electrical devices.
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power mght typically be an electrical Iine supplied
by a power conpany, in which the voltage supplied
wogeilkaties between a maxi num positive vol t agePamas2006/038326
maxi mum negative voltage, with an alternating current.
Useid A)d BB dbRbd BFlinstuadsSStranPeMEdr 26 QORADE So b Bidrde of AC
alternating current electricity which alternates at a
power2dat oprie@y tiandermse poik 2t omeovidare altamptineopacriftevortiier
seco&f ! ttgr'an(g{on%er olt3h chR‘R av § makl%rr?'&olﬂge a higher max1mum
al'ternating curren tlrres per Seco ag he
volt4ge estha t;amermesnmumdtsgmrat maphmaedransfom@r abil.eAtfiyst electncal
perate at either of .these rat e aIt rnat |
condubie L i§ plsprifel %&nﬁe&\}? ade By tﬁ%set’%% SIS {eBbh
electSiBRRbYUERY BE R Bl ficMlN@Inn&kab b lsé‘oahd ﬂ@m 3% tﬁa aectnhdar;dcoﬂ 30
treatnent device 20 includes a transforne

spacedfipra dieelistnoi At Sdbirdeledricaheondaiier407a elafmaa%BﬁOH%Wd toa
thlr%qoﬁﬂ 5 Oh TR se&Rlidry €81 BOinRirAYAAS 1R T 3t4%%&] \;\ﬁiﬁcbﬁ’(ﬂ3 EHihtgNt
i

ow at a secondary transformer coil ch nmay have
a Inowembodixienty thevsbtipage 34 maj bglecatedvasar arfirst ol Qfég@seé@ndary
coﬂ§<2e same maxi mum vol tage as at the prinary transforner
A first electrical conductor 32 is electrically
Cc onmceheﬂdiﬁmma tHei seqind poinn 88 Bidy blotdiel wecosmand/erclaif the
30. A second electrical conductor 36 is electrically
secopdiinerit¥d to a second poi nt 38 on the secondary coil

30 SRAGRA dieat e Rird poift 4200y e 18htedAeirh thiddR| of Gerse@mbary
conductor 40 is electrically connected to a third

coil 3i nt 42 on the secondary coil 30 intermediate the

1§55 eitho 8 aRand 58 ﬂﬁéﬂe%ubétz{ht@ﬂy RiPRsl E@\%en tﬁehﬁrst 34
34 ey DT

first poilnt ocat ed near first end of the
and sseawhifgromtgoi | In an enbodi nent, the second poi nt

38.m e .l oc a.s
coi r%*énq) ﬁtthed‘r%stgﬁl sec?ndeﬁ'ﬂlgt Hfi ﬂog?t%?laigg I%g%@%% such
that kﬂnﬁﬁg@lyﬁ@a’ﬁhczﬂ chiréld flewahd Eﬂlﬁtaﬁ'ﬁll@ﬂdmnwl tovdr n8@imum veltage is
embadi ment t hi oint may be substantial l :
provmniy TR Eauhscemd 4SSt 2N A SuRAReos ok eativefevels
of c@en® RO IR hay ﬁel'iﬁo‘flﬂédsih tRAirstFRGad §€c3§d 2nerdults §khdtdesulting
points may be "arranged such that substantially

elecirigend megnetie ficlds are Oﬁ)ta@Wd&h@FS%ﬂo@i’%lﬂlﬁieeil |y identical
| oyer gﬁ%{lmyymg@@@ﬁm@ oA 3b Rorl3g ﬁfohfcﬁﬁ’reﬁtdca?f?ﬂg

secon cul enbo I ments, varying
wird i adppydarbended ﬁrsbﬂluui aondeit 162 amblls elsktriagly ch‘é tp tho\firgtdg and

in the fi d.74 t th
th“#%%‘ﬂ?‘?‘i‘%bc%ﬂdg ?rlsl n Secfﬁ%gfﬁ%‘fl %ﬂ ;IC:: dg Z?e ogt ai ned at

degy deBshdweg M0 Fo18R8 from current carrying wire is wrapped around a second fluid
conduit 72 and is electrically connected to the second 36 and third 40 electrical conductors to
form a second circuit 74. The second fluid conduit 72 may be separate and distinct from the
first fluid conduit 62 as indicated by the phantom lines 62° and 72°, or the two conduits may
be one in the same. In this way, a single fluid treatment device 20 may be used to treat two
fluid circuits at the same time, each circuit being provided with the same power and field
level as with previously available fluid treatment devices, while using the size of fluid

treatment device previously used for treating a single circuit. Further, the transformer will
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As schematically illustrated in FIG 1, a first coi
60 formed fromcurrent carrying wire i s wapped around
wea 2007rgt1181 ui d conduit 62 and is electrically eonwseioed3ss2e
to the first 32 and third 40 electrical conductors to
opeta a8 efficlefily Sd thahdw 4actod VR 6O Hf%h&oﬂhéregﬁrefi@cﬁﬁ@ﬂie i on
current carrying wre is w apped ar ound second fluid
mewﬁﬁﬁHFW¥¢Eﬁ&N§mi§5@Fbctr|calIy connect ed to t he second
36 1and gi tet 8le&L; ﬁi‘sl PRy gtsifﬁ%l% ;1%91 Jll%[l%} tRerSGR
circult e secon condui may be
sized Ep#irtetieneahdbvitiestdyrbe usddrto mun@ ﬂiuld §owfnlg uhrdughathel single @2cuit

di b h s
e AR S PSRBT oLt PR R 6 ik 4P

reve&iaﬂ@ﬂf tFe édéhendﬂdw efthdraitin ﬁ evdrg aac&Qi revdtsa ef the elﬁ‘rdnﬂ ﬂb\me at
two ul circuit at. the sane tinme each
bet g TplBler ey 4 15 qirqurt glepent RpEpvideddn fheéfrﬁ Grré%?‘* toallow
passhbd 6 REE 0N Sl diR6Abh BB Gafnbld] ShubfeRMMRRE) B8N £8Boircuit and
ile using the size of fluid treatnment device

to Stmsgmlailysalrgﬂemesagwf onlrretettnil a gecand; joppyisie dirgogion (for example,

f y
clocﬁéé({jc,le){‘,ﬁ the ﬁljs“tecuic aC or WI F)?l\quel’l ﬁmﬁ&%ﬁc %‘?ﬂéﬁ{? %Er) gdggglé lﬁg
recttﬁhe sedhraa Iamhcrdla ‘ll"heeﬁqsbm:mt aleirlent &f) Iﬂaysaitml Heuhother tgyesdfeentifier

IS u t nent .device ed to treat a
dovigt, S ity &P PR PRl SLarePp (g iher Potage)
crosking af fife Biirréke hdledin@iidaeproteaudr tentioll@pdwitches),fdr ditdr k:nown types

flowi ng through the S|ngle CIrCUIt t han ﬁ}eV|ous g
of cvj%fcfievwsﬁ clhe gpeeb sieha frsbeirutelegensSipauses efgsteap OF dryring at

a reltaf?vetl}hﬁgfl b Rnd@t pRAIM BY %n%ﬁ{s of freettfﬂ? t}fél'ﬁlfl&fllltﬂlé LWhit 62 as
her "t han at every second reversa he current

descrrllbedmn B Qatents Nes: hIP2,60ly@d63,267 ansh6, 1;416}’5@@1 the diselpswigs af gvhich
I t t circuit 64 to all ow passage of
are i%%%{g%@ghéﬂém bsl%ge eﬁc} Irection (for exanple,
c oundeesrell cxckivels@ntiga i previfled mttheciera@dicirca@n@ toallow passage of

substanti al I, reve e.of .current. in a second
curgi 3R R Bhofit e BbE IRt sRORE MG Bha Gl hbial oy e of
currbitli® the Girdt @itbdtioR fin AR s@FBO ElkdMRNTn art diebollinidht, ted deEotidtcircuit

elenent 80 may be a rectifier, such as a ‘di ode. The

clenjenf §3 may peufectifisreteings BEodea L hs seond eircuislsmsnt 3 19ay #heo be
anotﬁlgﬁsr% df%éctﬁ@ﬁ’&e@ﬁ:e SHCE AFiodes! § Jsv%% anan Wt& G[;En% Eﬁ'&gﬁﬂed on
en or close based

on a zero her vol tage
a zegy (@8 sthergyoBhige) hrssing ofdin cmendhnspljadng mmpmpcsgmmlled

swit ﬁ)esf oT gtlher%%\ g%) esg circiit de%u? ﬂ gtfensoe\é\@nd SRET 1gme§tl DG 3$J1des

Suc crrcurt ef ement
the @l¢Siginghesuftiof Bk seodhll c@D70 o the figt dicuid elepleat §0Mebyiddsi foghthe
ﬁ% ency, providing the benefits of treating the
firstepflO8 i n" the conduit 62 as described in U S. Patents

NO$n varioh® émbBSidnerfts, @ird6il B0 ¢haf bd 4fuc&PRom tltsecond coil 70 on

di scl osures of which are |ncor&orated herein b

the first Byid genduit A2 the Brsticad} 0t abet besspondooil X qnrthy %&é Huidp,
conﬁlﬁte62§ SCRD ScGihd G Ho nZe%/ dt Feadt! p'aﬁf@[llf? 8verap BheQHrst coil 60 on the first

fluid conduit 62. If the magnetic field of one coil is intended to interact with the magnetic
field generated by the other coil, then any gap between the two coils should be limited to no
more than about 1.25 cm (.5 inches) in a typical coil wrapped on a 5 cm (2 inch) diameter

conduit,
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current in the second direction in the second circuit

and to substantially prevent passage of current in the
woio@o4titBecti on in the second circuit. I n an PCT/US2006/038826

enbodi nment, the second circuit elenent 82 may be a

r gﬁ bh feﬁlﬁﬁdnn\%%teﬁe Fpst @01%(91@% beT\bﬁedss%ﬂ’ ﬂﬂt &irlreﬁﬂ»'ﬂl&wselh e 'ﬁﬂt

anot her type rectifier device, such
cucuﬂ)ierentiat diogttien arawglthe Gtst Hwid &W@,@@ @@n@ﬁ‘@ﬁe@pd evibdemanbRd

w1recf ?uﬁﬁ Flﬁ'g ﬁflovgst 1?1%rse(§691ld t 95&&: Gl gtlﬁfdlrgtﬂ'l%n %H{uB& e first

cropr OCESSO contro
fluid @biit. Mﬂﬁmat@lﬁeﬁe firft coil160 wialy bel exried emh i eusent ﬁm&s in the first

circuit elenment 8 r.ovi.des [ ) |t of
s e T SR 2L TR SR ) o e
erecp&f%l{ o SurfRf fbWeinfhd Skt ERluh fe@itiall direVtddn Bottd the first fluid

enbodi nents, the first coil 60 nay be spaced fromthe
condgibcond coil 70 on the first fluid conduit 62, the

IS eﬁq%k)%lmggt Q%Bﬁrﬁ Qbﬁtl Hﬁy ﬁ@%%gecpé%dnd%ﬁ)e £t fi€ cbddusite2

fluid con or t second may at | east
ina ﬁxairdneaﬂldlyand\tm deagndtchd 70 lmas tlse be wWrappedarowriscthe pacend flyidi d

th t fi f
condfih 08 i 555 drfeb iR AR ERAE REbSiflel! m@ s 6L 60 by be wrapped
arouﬁtvhthé lﬂgst %thidllﬁfondiﬁi %2, in &Hbefﬁstalityctgﬁpnﬂ) diewemnd toie 70 wey bovtapped
shou elimted to no th baut 1.25 5
aroundhp secpngd fuig CP%W% ng 8‘?&%&%@3 d%?? 1§n ‘5 cm ( gmu Em h)

di AIEY §lfiusERREHhLL in R eABoBRMBRIEBI cirduit®4frhdyShcledy d caphbitor 84
may be wired such that current flows in a first

connedtecinmaelehvitathe dirst squitaieranbih Sucha oracier m%}lﬂude any type
of ca%%cqgw% devlé }?P% tﬂ%%sédetS ot & dcay&lafgéy TRE sith 5:EGpsitG B the

curren in a secon osi t
capaCitor 84 refirebeseldc el t@lharve e tdesired affextnol Ch?hlemg |the§nngﬂn&ﬁ€t§1uency of the

Alternatively, the first coil 60 my be wred
ﬁmtgﬂgﬁythat current flows in the first circunferentia

di memtdnthodiddedt] Bk settddfcirisit 74 hasi dscciaciads 4 caﬁé’mmn 86 tdmmected in

second coil 70 may al so b red h t t
parsf o U soephd GG EIoBE RS PR OGP BTGP GO o 54

Whlcthhﬁ?yfﬂerléédlfnlth’é sCoREMEs.- | n an enbodi ment, the first
be wrapped around the first f1uid conduit

62Th¢1wa1n®ané wratipigof theisodine) ande/0seay e geleded tozonsialy
elect??{rslé)gﬁ‘lgt? f‘[i‘éfl%nﬁ%ge SLAHAG Lhe75 66 Qé“é%tJd' %ﬂ%ﬁgﬁw e ﬁ?& cbfﬂ 60

rect ion. I'n an dlternate e
mayfgelfictite @ Girdt eBBromagnéte: ﬁaﬂmmet‘dstahmcmm anéh éhefsegomtl cfnll @‘i) may

condui t in the f C and th on
Eencge s OB ey Bt UG - PRV SRR AT Pl B8 RERApsaish
Altehﬁtﬁel? QEORE: coNHOGEy Rndthte 8 Eidt RctrdThdgnetic fidld listhe fitsedirection
that 1n an enbodi nent, the first circu

and thespeoud ceil ZApar alﬁ%gensr&teéoﬁ?@éte@ﬁﬁ?rﬁa%laﬁlfaﬁﬂé i i st lfeetion.

Tn tHid 1{’1%6% Lf ML di1s8EEMRALedR clos i BximilG BRI dafie FRRYconBEL, Bt

may prov1de opposed or bucking fields, or they may provide fields that are additive or
complement one another.

In some embodiments, the coils may be formed in two or more segments or parts,
such that two or more separate coils will be provided for either the first circuit 64 or the
second circuit 74 or both. In an embodiment, as illustrated in FIG. 2, the first coil 60 is
formed in a first part 60a and a second part 60b on the first fluid conduit 62. The first coil 60
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of capacitive device that can be used to store

el ectrical charge. The size or capacity of the
woapaoMtias 84 can be selected to have a desir edCefUSems/038826

on changing the ringing frequency of the first coil
coul@@lso b8 pRRided BOGbIRFERRHN, twb PertsS FEQNTal6d MGsthdtes fhe BYMdoBTO as
.include a_capacitor 86 connected in parallel with the
being dorpisd k3 fipstipart WlagndAsecssd pasytOl: a capacitor may be

ety - h _ . : ot

i T b e e SR S g vk
optiensdorrpindipg bed wiringdhegparee gantseafgech cofle For anamplee the dirst part 60a

fi ' .conduj 7 . sele d.. For
may o ot Y R OBy O A Ccor BB B2 R et o0
mayelse bt momadjinaghé firsf diedctlon arowundfthe Bist Miid ecdduiin Adteghativedy, the first

cond, coil 70 enerate a,second, el ectr.o etic
part BIERRY o R et R O BTG HOTH 1 B ahd the Scond
part 06 £&§ bORourf ih QlsBRhi, \bisite URe:tibh bohnd B fird SuBdbnduit.
generate a first electromagnetic field in the first

di Aker the Arshipert Poremasgheotierdenrh thaturra veill Slovde adie dizegion
aroufl& AR5t SREL BN EN S the geh&%dgnaftr@m{) by bk (V%gd Qdh Gt @t will
In this manner, 1f the col are ar?ange I'n close
flowgn exéaeind,oppesite dgedimmerdihdithd ficst fldidi conduih eyltemeayively oue fest part
ckin i S,.0r.th may prqvi de fields . .
o0a BRPPE TP Lo RUBE LIRS VALY ki e R o Rind e i G b
62 asdrihe decomdpat 6Gthaaycalid & wited sheh thatrcomehtiwill flow if therfiktelirection

) ts, 0 rts, such that two or nore separate
amuagﬁﬂgg{;%iufgaﬁgﬁ‘ﬂf'ovi ded for either the first circuit 64

Of FiirkiRr, IRCMICha%H 608 BF the Tidkst 0611 §PkRy Sinedf: £LAROILNBRagneES field
. illustrated in FIG 2, the first coil 60 is fornmed in
in a frs direstionaditheepgondpirt008 oF tha dirsh s9i mep Benstate heecpnd st
totbdiblfle ORI o B2ona iRerfchioboi0ble AALALL b2l SRrB e
eecpr oﬁ%e In nrFlor e nt hénct vvc?% %Srt s.e fﬁ%s 2 gl SO vely, the first
part 604 ofshe fasewilienagyeavosatecofiist de-tmmaeitia dieldon thedirstiligction
o B B! R R R B3l el SRR et
the fpstrdirgctionaTheodifectift dfahsfidldy may bectonigolkd by \sithdr fig: Winding

of each coil. For exanple, the first

. _separate part
dlrecﬁ’élﬁf”%@éi‘”‘ﬁ%"@ée?/%]ﬁnd inafirst direction around the

fi A§iubtratt Hind00 M ithe B RAG0L BELS BEPHE SRy BOPatRYrom the
al so be wound in the first direction around the first

secopd parto(barmdhe first Apid spiiaitioy e Afternativelyt thesecopd pert 60mmarngbut or
e B MRl R ) 9811 2 B o D skl o

that sre couptl{ todyeEesdrited, e the dirdt part 60aceund dhet deeorflipagtt60b inay e placed on
the first part 60a may be wired such

cecondui.t . déA_‘l SO,

dlffeft‘t%ﬁmgﬁ?’i‘ - will flowin a first direction around the

f | Tid sebdridi Wil 7O wbithdntibzedaABEV el Mgy HEMAE theFRstpaR Oba SRYthOKcond

wired such that current. will ) )
part 70b which can be wound, wired, and have electromagnetic fields generated in each of the
directions and permutations as set forth for the parts of the first coil 60.

Examples of some permutations of the fields to be generated are illustrated in FIG. 3.

In one orientation, as indicated by line a), the fields of the first part 60a and the second part
60D of the first coil 60 are opposed to one another, as are the fields of the first part 70a and

the second part 70b of the second coil. In line b), the fields of the first part 60a and the
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flowin a second, opposite direction around the first

fluid conduit. Alternatively, the first part 60a may
woeowed3such that current will flow in a firBCT/US2006/038826

direction around the first fluid conduit 62 and the

seco‘ﬁ& 9&66‘01:10@%& BEPcomerY o8¢ SrnkRG iNMhE 84S e tibMB the BIhEL RS are the
flowin the first direction around the first

fielde| |°ﬁ?ha fegnart 7 92 and the yeeond nertdOb pf the sqsand cadphowever e field
dlreétioﬁ%? tHe Hrdt céﬁ) iV IR MR @ebiich & 5 feSe1BOERE ERPRBOSL '&‘Ihcg feach

ina first direction an he second part
part pﬁ@ﬁCh ceibeandeid it ﬁéiyvldgcmeteémeel‘dnelscefdwn diredtions, tiemagaeinigc
[ | oR ite
rem oty a5 SR ORI SaD Pl pgn ot
in theiartst coil 60 may gener ates a first eI ect romagnet | c

of ¢ P G; § opep Al in B Hecie and secomd 706

part@éf&ﬁet JeOERIHRA 70 Gvduh@ bl tHe Mirdt MBidf doh&lit 63 ih@GHARDS bERRen the first
direction of the fields rraﬁbbe controll ed by either

60a prfleseqgnd $0B gargH qfdlas firsirod 60+ Hhiswiill pligy &t therseme giermautatings of
ﬁeld dﬂeﬂlﬁﬁ&étag Qeécﬁbéﬁl aﬁ;‘ovc2 \%\%r, er otfectd Ala g b@ g&?&{l%lbat}g ngfﬁfétnﬁ(z&e to

coil 60 may be spaced romt e secon
the aﬂﬁGmgtmg‘ driaingengamh di the tvaRcircAlty @Irandt7|4v Elagh oﬁthmpmwﬂm cpiy may
be s parat ey etz)au Qler QY& |2 T ai o? the! a&s mg ag b gcmg or overFapplng with
ST T condU|fI%§ d Fh T e

epen
adj aeﬁnecmrphl’taghﬁhd: eémbaidehels 1Ild§ﬁitedi Itlﬁb ﬁ&@u;ghtGOh of e first coil 60 and the

enef at ed, first t 60a and the second part
ﬁrst%% ffﬁ@ S%@ncg?%75&la8ﬁtha1rfflp arentsd ipithe s dippqtion "‘Tﬁ@h other

and §:8GQRAd pBt bf thsectRd BRI BR]ELAD PYEof HB Yirst BGI ML tﬁelnqaelds
first part 70a and the second part 70b which can

orienfgdl indhe sgmedirectipnds Rohether. dut enpasitprie theorentatiensof the ﬁelds of the
fhﬂggﬂgrated in each of the directions and pernutations
s set forth for the parts of the first coil 60.
Ex Safpbibsr wienwtions apd amutgamewnsef tbé ficldearfd mitd of the chids may be

erated.are.illustrated in FIG . 3., hi_ agnhe .
oL R Rate BB B phver s oY ool ptberhon putting the
entire B&ohd &t 7(plﬂrﬂﬁe Hoc SHdtidas tRero partPsial 60T t1ef firki Wil 60 as
.. first caoil re opposed tQ one another, as are the
illusfratg f? BG4 taﬁéve i2p gltOVﬂgfgtmoregwaﬁ%o Pais farsagivepihar t 70b

of pid1e iHRGRR it el lup drpatt b Bhure! the crtedl Mgt 19 Gir & through
first part 60a and ? hesecond part 60b of the first

the fgrficpil 60 atline Hras eprpated to thendC yaktage didiestad byring 924 Frethe lower
part 8% éﬂg ﬁgur@ ?‘é %dgﬁs‘:t‘l%a{ed%llled&m%t tﬁ % (Il eEt%é] & X rtlZe? %8&?&60?126 at

secon the secon cm
line B4 asammparedcntf the A *#oltag& indoated bysligso ﬂ\tedayih@thds';ertwotchﬁes

the field of the second coil eac t of
dem@ies oS b oSt e S P e R gg Aoy Sk sygfem at an
time, Wad i do€BiniteN®, onlyRurtl ST R Ve D aR&hANAL 4 ¢1ONATtRSugh these curves
orientations of the field directions will be readily

111usg:ﬁ5 A FangeIgeny v@@;egbehsugplyg[ﬁ Fuyrrent iy eapfcoilip controlled by detecting a

zero crossing event of the voltage, other voltage levels or other parameters, such as a pulse

from a microcomputer clock, could be selected for controlling the current flow to each coil.
FIG. 6 illustrates another embodiment of the present invention which does not

necessarily utilize a transformer or the specific circuit elements shown in FIGs. 1-4 for

initiating a high frequency electromagnetic field. In this embodiment, a fluid treatment
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As illustrated in FIG 4, another enbodinent is to
have the first 70a and second 70b parts of the second
woad7/040iswound on the first fluid conduit 62 | RCH/USPH®G6O38826
88 between the first 60a and second 60b parts of the
devitd 120kis pRIvIde®Er bdp SonMebtbd b laQMigl 10D of BeS@ERrical connection, such
pernmutations of field orientations as descri bed above,
asa H%s%éb@ffi wited gorsrepticgs & aneyrop ef AGrmewknl24diavingan AC Was form with
a 4
= R P RO mils hpRa e Sl AP B
by appwen ez ithehich the veltage suppliad bsoiifates Ibet\mn b manmyudn positive

v G LNl PHSELARPIRE i LSRG 0B e Ui

Statds] paster cahpan sappdy dltvenafing sirrepadléct@ditytwificlsseaiatts @04 tate/d 60
have their fields orjented the same direction as

timeg BenseqspfleAnd 47, U AR Aoy Barb%f&tt cororldy Bow s HpPLes 3t aand

alterhdigSRREN P 8f 30 thestpdLsebdrdS IThE Pldserd @MRntidIES EordtdrEbifted to be
oriented in the sane direction as each ot her, but

able i oRs&dte & eithertof thegs Risptos pihemalismatingratds dhat map be pmnded byt
rangenents of
Van&ﬁg}tp? f Oeﬁjdgegnﬁhwe"ﬁéé cfr%Hﬁléélg%ﬁ?a?ﬁgu%be provi ded,
su€he spyrcglof ACmtrien 1;124t they dljortstthandpus exde ofa patslﬁﬂnﬁf withahe

voltagggn& 8{;%:%13 be:Enat slgleegtgctl V@uéﬁ dtuh %Cc{’ enc%gp hstﬁ%ae 5 or@(s) BP fgf; fluid

treatinlast cfegksu(l: CA Firs® ﬁleaﬁcal konasttoat I?Cis bl@ctﬁﬁeﬁﬂy céllnne@&d\éﬁé firs@s
rqvidjn re n two parts for each coi Fl

et utaBe 7 i A pupgeibaisart- Gioctend crgtlondusior 136

electfibdlfy@BhndcRAto 4 SecOild @&HED] LMERYSN 3Y %?thfe'ﬁ(,sf)ov%?'sburgg 128 A

l'ine 90 as conpared to the AC voltage indicated
thirdielqgiricgbeongugtar 40 fsierelgsticelliogonneréeditp gherfast eldetical cpogductor
133 b thdIREMRLE urrent that is directed through the

secongp?m 8057‘ %22 line 94 as conpared to the AC

vohs sthematipdlly ﬂlusirhtéjym [FIG.e5, B irst @eetrqugnétg: fidhd genetating dev1ce

0 G RSB Rl AR LS SRR o b

132 dridniisd 14neleciricalné@indhdters toefdrrh @ fias bﬂcmrm Bfthit BontO¥ Sh@tebm
alternating cycle. Although these curves illustrate an

adjacgptis H’g@ﬁé%{newq@raéeat%@r%% ﬁleyﬁ%ﬂﬁageaw@fm gengrageddty theoi |
electfo‘ﬁla%ﬁéﬁcrg@ﬁérﬁ%ghﬁ‘wlgglMill@fe&hv@?ﬁﬁs ?fﬁﬁl@ U8R @hduit 162

he "vol tgtg other voltage levél's or o par amet ers,
S0 asé@.l Btveas cheqiondhe fuidfvwinginthe compiit dhe ﬁtsbdlzctromﬂgh@i fighl

r rrent flow t
ene S PO P AL DL R B v
aroungl @sibuiting the dindt iflofl thdulhl&ioes not necessari I y utilize a

t r%gg,c%?ol- ge L Oast qe fs g,?aer t?rrﬁc ﬁ:g:l‘z(hgléﬁggmgrtle% a?ijggggg toI 3{1

secor@ MGl &Rl l’.ﬂ% el 15 ble&h@hl@'coﬁﬂ&ﬁd RO HBRNE 36 ddfthid flio
treat mentdevice 120 i s provi ded for being connected

electrjqah condpetory ta foym grseenmp sicwt Eidt Mhe sacondbelpritomagnet fisldsnerating
devic 19b b %'i)e Q@ﬁ@en%efr%gcé?&%ﬁf éo?lgl}crﬁrﬁu?]ﬁ FOVGRE VQJap&G around or

power haV|ng an "AC wave
abuttmg the second fluid conduit 172

The second fluid conduit 172 may be separate and distinct from the first fluid conduit
162 as indicated by the phantom lines 162° and 172’, or the two conduits may be one in the

same.
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a maxi mum vol tage. The source of AC power m ght
typically be an electrical |ine supplied by a power
woaogaayli3i n whi ch the voltage supplied oscil | aC€8S2006/038826
bet ween a maxi mum positive voltage and a maxi mum
NeqRS I o/BriHQIshARCa il dfouiRBlobii R0 Bldiiba GHILE Fk cirbdit 8 tby
~_inthe United States, power conpanies supply
1n1t1@t|ingeirh1eit frﬂglem}'refteeﬁomwnem figld pt hlle ﬁm electemintagnatistiisld generating
dev1cea{§(‘) 891 ﬁirst%‘a?l%f)f’)t%e A%e\%a%%% a}nnemgu%ﬁ?l%%t %dﬁrgttcri]rgﬁit
ey power i's ied at arn
elerrﬂ:ht EﬂOnazty ‘maga Iectrfree rstlclnﬁtaehcmlé $Be ﬁtsﬂﬁﬁ:uneteneetmﬂ)dnayﬁm be
resent |on| conte | ated to be able
anofirdaat e SR i EHOLETY APk BB NS dSibAgon e

zerol (8¢ GBertvoRAgeNBbssAfYy dF "t&Vduﬁﬁﬂ (RY MR nBSploY RS cBhtrdlRWRitches),
supply devices or other electrical devices. The source

or ofher INQW oﬁ_gzpuﬁ&ngqss dheygseiof éuc(ljllﬂfgg’ctcugﬁug @lel@pntal 80 causes the
ﬁrst%fe@@g‘tj 2 n’gelwgérléra"tlﬁ% dé&@éet 136 %0 ﬂ’ﬁ@at%l'fgl'é fﬁ@h BYquency,

sel ec Jjusted 1 n accordance wt the demands

providing the bﬁmaﬁtsjoﬁtreetatgrtbmﬂuld avihe eordpd.162\af daseribed [iebtS: Patahts
c I ically connected to a first
Nos, f%j#rl C &éé%% 31&%&%8%%@ of the AC power source 24. A
s e aagechrel cdreitik eleméntd 87 dhypedvided I8 theisscoall extuii 174l ﬂ)lymitiating a high

connected to a ond el ectrical cond or 137 th
oo GO e Lo e i GBS 10 EEFeRe Fvitealy0
durih$a HcSR BIIEST R £8MaYe fRANBCIEBAAIhRE thd de8éndeil@Gik Elemaht 182
conductor 133 of the AC power source 24,

As
maydeliapaittics grehyasiaidiadss Thy @eondwnw@le@entd 82 imay plso be another type
ornELEGATINSL L, LA ASCRLALRY S gy
other gol@lge)octrossmglolf the comeng (méuldlng)rrmdn@rmesslr cd3@lledh s}mtdhcs)obr other
kno‘i]&}ﬁ' %{pﬁ% Q c&rgw? gg(vtlc%g e Cs{egﬁ %c‘%‘roljug éé%rﬁ%n% 1§i rl%tw G| {h% lélantie rmgdl}]g
resuBt o€ theWbn e elebigorlp@eticr fxitgrneating ddvﬁied 7g emae gk dmhlyt didigent
electr gn ti ener at.i devi ce effectively
180 groyides 6%‘!% f"inf‘%’@tl‘f F‘%fi geneAig V‘TB Os o as to have
anpefdrRel edbodidibntd dsWestribb@¥MoRE with rdfB@ndeQh B4, 1-4THe first
first electromagnet field generating device 160 maybe
elecomegnetinifield genedting devieschodineribespasad, gp@rthe gogenl elestrgmagnetic
{
red il 400510600 R 1, AUALLoLBE Loh it fu
genatginigaievitd 060 mapdmi the sevend eldjtrmnegneticdichl gaewting ddvised 70 on

it 17 d i | | ted. .t
o GRS AR ESTERHBbEARE
leasBpastRdetetdp thafilst dldcfromifietic GeldenahitgtdevioR g6tedn the 6fsd fluid

(g‘enerati ng device 170 may be a current carrying
con rical conductor, such as a wire, w apped around

or Tabefelidthshfif RECQAGfihdddiCO TN 0 hidbe coils that are wired,

wrapped and positioned in the various configurations described above for the first coil 60 and

second coil 70.
FIG. 6 illustrates that in an embodiment, the first circuit 164 may include a capacitor
184 connected in parallel with the first circuit element 180. Such a capacitor may include any

type of capacitive device that can be used to store electrical charge. The size or capacity of

-10 -



The second fluid conduit 172 may be separate and
distinct fromthe first fluid conduit 162 as indicated
woyod7ve7phant om [ i nes 162" and 172', or the tweCT/US2006/038826
- — -. - ..conduits may be one in the sane. FIG 6 further shows a
r I ) 0
th cgbdfby GG pL iR ot Aol IR o g th fiding requency
of the lfiest tlectnangppatticcfidld gdngrating ddvieeflp®.st el ect r omagneti c

figeld ner at j devi,ce 1 duri a.first I f
AP ATPE R R el e PR el gl cohltrea
in pA2AIRIRth the8Qcoma irtitt denfied€ 1 8%, | Such a sapabit@snay taistmitar toléapacitor

first circuit, eI%Pent 180 may al so be another type of
5 184 which pray dp verdip ths T GEIG 0% triode, a switch arranged

t OAQRERPAENtH RS Bie RRAERTh AP AfiEES thPhyatidRlis 36SchRYE bS being
crossing of the current (including m croprocessor

embedied Wish Vartpus wlteretinas ynd apdifieatiens whishmay Jifess pyticdarhclim those
i S . . Eir i it el 0

oo USSP U MG BB R AL of Atk TR 10

undetevidoibat bGOwish ta énttgpdgp tvithinrtled sbpeve] thye priteyih warrenjedlrarson all such

ovi ding the benefits. of treati t he id i

o modffiore e Rasoti GECRPEGors ikl Bsqef p Lo il Buddifo e ar
5,702, 600; 6,063,267 and 6, 146, 526. A second circuit
el ement 182 is provided in the second circuit 174 for
initiating a high frequency el ectronmagnetic field at
t he second el ectromagnetic field generating device 170
during a second half of the AC wave form hi an
enbodi nent, the second circuit elenent 182 nay be a
rectifier, such as a diode. The second circuit el enent
182 may al so be another type of rectifier device, such
as a triodes, a switch arranged to open or close based
on a zero (or other voltage) crossing of the current
(i ncluding m croprocessor controlled switches), or
ot her known types of circuit devices. The second
circuit elenment 182 provides the same ringing result
of the second el ectromagnetic field generating device
170 as the first circuit element 180 provides for the
first electromagnetic field generating device 160. In
various enbodi nments as descri bed above with reference
to FIGs. 1-4, the first electromagnetic field
generating device 160 maybe spaced fromthe second
el ectromagnetic field generating device 170 on the
first fluid conduit 162, the first el ectromagnetic
field generating device 160 may abut the second
el ectromagnetic field generating device 170 on the
first fluid conduit 162, or the second el ectromagnetic
field generating device 170 nay at |east partially
overlap the first electronmagnetic field generating
device 160 on the first fluid conduit 162.
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The el ectromagnetic field generating devices 160, 170
may be coils that are wired, wapped and positioned in

woOheonaritdus configurations descri bed above foPCThS2006/038826

first coil 60 and second coil 70. FIG 6 illustrates
that in an enbodi nent, the first circuit 164 may
CLAIMS] ude a capacitor 184 connected in parallel with the

first circuit elenent 180. Such a capacitor my

igﬁéq%ﬁrany type of capacitive device that can be used
tg store electrical charge. The size or capacity ofthe
capacitor 184 can be selected to have a desired effect

on changing the ringin r.equenc f th ' .

lect r aghutarbertaarice Do huparTRE el e dfrbbf Afpoyer havine
an A€ ¥R Yomptii@g:second circuit 174 may al so include a

capaci t or 1§% connected in paralle] with the second

ciarfsstietecprapamatic Ago gensipting 4eVaceia @i %F“ﬂﬁyp(’aﬁm&?‘fﬁ‘ﬁ agpnt a

itor 184 which may be used in the first

ﬁmt%??%ﬁ@?&164. As is apparent fromthe foregoing ..

s peseédnil ctirmmagnttinefisle genstatiom dgvicedn 3 sesend praiigosifanedy
di %gbodie ﬂﬁéth &ﬁ{ious alterations and nodifications
adjacgpid SECORE M PP par ti cul arly from those that have

b easicdieslemedianl sdid fitsheirquit darduitiagpespegh freqanéyolectranagnetic

description. It should be .under.stood that |
field g B OFRACRPHRERES BEg BECHHINE ARV At g R oA B
form@nd such nodifications as reasonably and properly come

wthin the scope of our contribution.to. the “

A CORAIVBeT e Sei sRoRRd GroAi AT Rifaq e BT IUGRRY g pgpenetic
field Qﬁa{hgsfego%ﬁréfe%&&gaégti@ﬁé@ gé&{%ﬁﬁ% dNGCRRBE a RaohMBaless tREAC

wave torm conprising: a first electromagnetic field
wavegforner at i ng device in a first circuit positioned

adjacent a first fluid conduit, a second

el ectromagnetic field generating device in a second

ci7.cui tA peditichianrardaite acentingtostio dwhireingaid sepnil fluida

circuit element in said first circuit for initiating a
condpt Waﬂrfgﬁlﬂé%ipnéll‘éct romagnetic field at said first

el ectromagnetic field generating device during a first

hal f of the AC wave form and a circuit element in

sad.d setdnid tepiment devicgpodording Wrclaig 2aWhetgH spidddtiency

el ectro LGk | Sdermenat keld
B A N R S
geneys@ivig dévadenn said first fluid conduit.

4. A fluid treatment device according to claim 2, wherein said first
clectromagnetic field generating device abuts said second electromagnetic field generating

device on said first fluid conduit.
5. A fluid treatment device according to claim 2, wherein said second

electromagnetic field generating device at least partially overlaps said first electromagnetic

field generating device on said first fluid conduit.
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2. Afluid treatnent device according to claim1,
wherein said second fluid conduit is said first fluid
woaonit1133. A fluid treatment devi ce accor di ngCTWS2006/038826
claim?2, wherein said first electromagnetic field
gener ating device.i s S ad fr ai ; i
et rTEEHEARST fefes 13T |d ASE WAeR R fjd condui
and sdid sHc6hdcng tdriduit dre sépabdteibmd distmat fenbndewites accor di ng
to claim?2, wherein said first electromagnetic field
generating device abuts said second el ectromagnetic
fhel d ‘Ig?ﬂﬁft?éaﬁﬁ@lt BENICRcRTInS & Elaifd T, SthefeinMaill firstnahdisécond
5. Afluid treatnent device according to claim 2,
circuitdlemeitningladel syatsbglbmenect r omagnetic fiel d generating
device at |least partially overlaps said first
el ectromagnetic field generating device on said first
fBui d AdhdtrirdaiBent AevfitelAcdorting 4 eteim 1 ddwredbsaiiitst ahdierond
. claim]l, erein said first fl ui. Is ’ '
cirouifsag Rt g i drpriie! Sl pE R i S sccond
circuiPBemam@t her. 7. A fluid treatnent device according to
claiml1l, wherein said first and second circuit
el ements include a switch element. 8. Afluid

t peat man,; §levinG et AGHE £ef@inzQo Elbidk MvlhersMedi@fint sai d
first and second circuits respectively al so_incl de.a
electrompgretit Geld cormsing davipngsparates p st GleptPrRagneic "?‘ﬁl‘giﬁl"g‘ﬁé"“
SELO gyl t Rabhdiic Feld RALAMI deVRY b&Rrates a
°°nd‘5§18&;}%?t%ére‘%cﬁéné‘f“giL"aSngg‘Jj%f\?ﬂweelg"é’i‘)n aé‘gl dfi ks TR b
secorfll cietromnmgnefisld if 4 slohdytireeticn Withjn srid perduij eprasife edd Hrst
. first electromagnetic field within said conduit in a
directigk 5t dj rection and sai d second el ectronagnetic field
generating device generates a second el ectromagnetic
field in a second direction within.sal d.con i%
opdesi telled treatmeptdevige peeidimgfo ol Lavegreth 8¢ PE%t ment
elect%ﬁ'}éiélge%ic %ﬁ%egér fgtcﬁvfég 8drdtalos ahigtIeRichomaindtié fi¢18 twithin said
el'eCtronagnetic field generating device generates a
condfit st fisl deth L SECO
fiit irs firel dicettianpad weit isecond eleefroppaghgtis fiskd %fn%ﬁ%‘%tv“ie gengrates a
first directi | nGhAGhSamagReatic field
sam@£ﬂg:gg@gg1ag§gg§ﬁ%%%@i%?§§f§§ggcdhd el ect romagneti c
field wwthin said conduit also in said first
direction.. 11. A fluid treatnent.devj aceqrding to
ol B m 1 i daremsaise P o aranaeR g
electBRShaci it Sa¥haE; devick & foRnkd i adleast @ dist part fnd stecpairpart on
and a second part on
said first fluid conduit.

12. A fluid treatment device according to claim 11, wherein said first part is

spaced from said second part on said first fluid conduit.

13. A fluid treatment device according to claim 11, wherein said first part of said
first electromagnetic field generating device generates a first electromagnetic field within said
conduit in a first direction and said second part of said first electromagnetic field generating
device generates a second electromagnetic field within said conduit in a second direction

opposite said first direction.
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said first fluid conduit. 12. A fluid treatnent device

according to claim1l1l, wherein said first part is
wepead7ifiBom sai d second part on said first fl BCTUS2006/038826

conduit. 13. A fluid treatnment device according to

claim1l, wherein said first part of said first

el ectromagnetic field generating device generates a

f i 15t eh deidteormpnbddvicefareardingdo Paim 1 awbereissaidifistipart gf said
ﬁrst e eEt‘f’({i %hat?cgﬁeétlc?%é ?ﬂ ?%@évgceér 136??%5929 g{/ ?lggoﬁﬂ !ﬁ%}lg lﬁéfsat\&élthm said
condn@tdo o firse Hmctmm ﬂuigaatelt smonﬂ ipett of yaid ﬁnshel&anodlag]mmd tiield generating

second, directi 05| fir i rection

dovigq gpgates Barrd fCosRRReRh Belrhin S tordut AR bR fiection
said first part of said first electromagnetic field
generatln devi ce generates a first electronmagnetic

fi éh-d whdhidireatmeat dai@areoriing i F4imskl. yherewspidrecend conduit is
said $igk SorRBRARE s RPleborRf el AtbRtadreli HellloBrdr S RBRIBRBY 4s Forkied iflat least
generating device generates a second electromagnetic
a firdtipeit dndwt selapndl ption seidddsiifluidedonduit.n said first
direction. 15. A fluid treatnment device according to
claim1l, wherein said second conduit is said first
cobélui t Adhill teaintkns é@mdlcezlrdmg teostEgNiest wberbinahid first part of said
eratin S fo in at, |east. a flrst ar.
socohlec RABUFY Tt SR aer 3 D e et i econd
electrériddhetid 8ad ga%uﬂgem AGearRitTid @naliai m 15, wherein
said first part sai d second el ectromagnetic field
generating device is spaced fromsaid second part of
saigl Seganeh Rlafidnt @m&%&dreang b1t mOBN GhabinGiddeMipaR oPhid
said first fluid conduit. 17. A fluid treatnment device
secopd cbcmhmagn@tw ficldagemerating dﬁwp @plwr@qi afinpg ql@tromaglteﬁé ficld ayithin
cond e tr [ I el ' .
sad 3N dp EERLOFRTBERG S Sebhaba BT i ffenctp foud
gendiﬂi’n@ldlle{ncd: gbnarafels k Sécofld electtongnaicdiekbwithis eaidnehdpitiid a sdcond
sai d second ectraogmagnetic field generating device
d““ﬁ@ﬁé?@@%@sﬂ g %ﬁﬁ et-ect romagnetic field within said
conduit in a second direction opposite said first

direction. 18. A fluid treatnment device according t
cl &8-m 15 flujthieqebnent deties acpqrding fnglaimofS, whergingaiddie part of said

secoﬁh @fe{:t{ O defa % gx!agn %Eﬁc{i‘%céjaeﬂﬂs o HBRGEREE Field within

I rst tronag et|c In said condtit in a
saidfCDmChIllt mi B ifiest ﬁlr@nommﬂ B8l adcczndq:@rt of grad secorfd eletrdmegustin dield

geneg%[glgﬁlawg? gn el Frﬁ 5?1ch$ 81% SIL raat éuré e‘l.jcf“ v\éfﬂ%ﬁ“ Qc?ngﬁh %Ro dh said

N Sar g conduit al so
firstidite@ind first direction. 19. A f|UId treat nent device
according to claim15, wherein said first and second
19. A fluid treatment device according to claim 15, wherein said first and second
parts of said second electromagnetic field generating device are arranged at said first fluid

conduit in a space between said first and second parts of said first electromagnetic field

generating device.

20. A fluid treatment device according to claim 1, wherein said first

electromagnetic field generating device comprises a coiled electrical conductor.
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parts of said second el ectromagnetic field generating
device are arranged at said first fluid conduit in a
weperd4ibasween said first and second parts of Baras2006/038826
first electromagnetic field generating device. 20. A
fluid treatnent device according to claim1, wherein
said first electromagnetic field generating device
conpr i aefuidtreminbededteatoiinglto cleind Liothsreipsaid cigpujtielpment in
treatment device agccor caml [
said fErst g} CQMRIISES Cl}fCHl‘% ngnﬁnt;]tﬁ%t gﬁoxgs assagk of g{ﬁ%{ﬁp glgsfﬁ?c dﬁectlon
in salg It Wirduiten® FBRtanti1Bipréleh) passpsdageen in a:mmr&ir‘dlrepm’omn said
first direction in said first circuit and
first aigbist anti al |y prevents passage of current in a second
direction in said first circuit. 22. Afluid treatnent
devi ce according to claim1, includin a transforner
c @anecteluid ceguent dsvine @S@Ol@fngA@Cbméfmatldlag ‘primary
nsfornmer coil
1 caBgrih <o Qe B AL AkCfATR, EHRRRL: cofl o
provﬁé g€ ilfettihg a&mluﬂds\xaat aedee(mdanyctah*fynmnmect ed to a first
poi nt on sa econ ecaqn ct
cd?‘lwf&ét(ﬁl‘??f;rlcéi @ ‘l“it?fc’?ch?%@lgyn??&?cgdﬁ?g ésq a0 ondgabcgsl%h?ndgw
coil, S@ d secondary coil spaced fromsaid first point, a

third electrical conductor_ electricall nnect ed to a
t i secondelastricakrondicipr skee iRt PrRGiee ¥ ﬁF%FPﬁng‘?“é\ftoél 2 g

$eCo fdaéﬁcgﬂ%ggcegf %fﬁrk%dggét'ﬂ)ﬁlt said first electromgnetic

nerati ng vice being electrically connected
t o thixil ellecmpesltcomqmt Hieetricadly senneried fo & Hid penbessaidser
i.rst it second el ectronagnetic field
coil B@HB‘?‘%  Fgd ﬁgv?rb% Se%ona%c’l%sf ectrically connected to said
S es’éQﬂﬁ’rsﬁdll&txbﬁhgrféue Eeldtgemeﬁ::aing doevideloting deduicatly connseiedito said
second circuit A_f1l ui %tlgr eat nt devi ce for being

first anshifee elaefriead) C%Pdé‘Btﬂ’fsé%f‘E’Fls avi ng a naxi mm

v Oéaﬁcﬁ&sondce@éz%mgrﬁﬂe fidld brRinding ﬂeﬁﬁe s eetRdlly commadted to
source of AC power at a primary tranéforrrer coil to

said pacond e thipd dPQ‘ﬂe%h eAnidRgoE (9 foé‘ﬁtsaLFlIS?ﬁﬁn frdilsecondary
transfornmer coil, a first electrical conductor
electrically connected to a first poi nt on said
seznndak Yluiloidatment dwimeror teingooniaste! teosrireas A C power having a

el ectri cal IXI connect ed to a second point on said
maximum voltage, compris

a transformer connected to said source of AC power at a primary transformer coil to
p%ovide an alternating current flow at a secondary transformer coil,

a first electrical conductor electrically connected to a first point on said secondary
coil,

a second electrical conductor electrically connected to a second point on said
secondary coil spaced from said first point,

a third electrical conductor electrically connected to a third point on said secondary

coil intermediate said first and second points,
a first coil wrapped around a first fluid conduit and being electrically connected to

said first and third electrical conductors to form a first circuit,
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secondary coil spaced fromsaid first point, a third

el ectrical conductor electrically connected to a third
weoaoTo4oin3dsai d secondary coil internmedi ate sai BCTiUSS(06/038826

and second points, a first coil wapped around a first

f lé"éego %ﬁﬁ&p}%@ oRRd B EecEh Bl bGut tﬁn@@ﬁﬁf&&&ﬁca‘ll cEiebked

irst a ectrlcal conductors to fTorma first
msadwmﬂmdmnéﬂm@@hnﬂwabmhmwmappédmaaSwﬂmiﬁﬂ@éﬁond fluid

con t. and, bein i o
o M LI H L DR s v
in safleE@Hi€ard tb Gubstantiallyf préx&;ht 1eassagel bf cusdestne atsedond gagotion ir wid

circuit to allow passage of current in a first
circudfy #¥ction in said circuit and to substantial Iy prevent

PasSAGR @fcuft Hleh@itin kdld fecEREARMIt € AR paeage Bf Gdietlt in said
circuit, and a second circuit elenent in said secong ¢
IS

secord dicagtion ingaid cirewit gule sehstantially reveRiassIES off IR AR sHd

dﬂagoﬁgﬁki(p?hg said circuit and to substantially prevent
passage of current in said first direction in said

circuit. 24. Afluid treatnent devi ce accordlng to

cI erein ald fi
4 ar r‘é ﬂa@&%@eﬁm Har %8 acc l{l%tr?tcl? ‘3 @g %‘Igjfl:lg IqirJE Ogeéﬁnﬁ and
’chlrdf oﬁifé 4r6 aparped SR thad s1ﬂ)aiadtleﬂ]lyri<$dnt1éﬁ1] dulﬁf&m ot icprocided m.sald ﬁrst

5. Afluid treatnent device for being connected to a
and segeRddCBi#S- AC power having a naxi mum vol t age,

COPRI i SA RQid tRoalnl P 8§V TBI beﬁ‘%"b@ﬁﬁ‘dc%d td @ scuadetbf FWPSer Bfiving a
AC power at a primary transfornmer coil to provide an

nmxamnmvﬂh%%ngnmuﬂn@nt flow at a secondary transforner

coj lcrans?()r%l {g'otnngéft 10 s 4§ %ur&od}%@g&&der &l £6ithAr§ ¥ahdformer coil to

connecte oint on s secondafy coil, a
provﬁ@ﬁ ralierahtmgtcnurreralﬂom d seoodaretrgsforineaddily connected to

o1 SERPPEaRol inlieDA-cnaly PraakE el muRidhofo soopda

coilpOi Nt on said secondary coil spaced from said flrst
‘and second points, a first_elect [

t field .
qeRerand sletHe Feips s pdtarlE CamPHiEb i SSepeint PP id
Sﬂmg&ggu% and being electrically connected to said first
an I'r

‘rd electrical conductors to forma first
ci r thiidtelectrical conductor electrically connected to a third point on said secondary

coil spaced from said first and second points,

a first electromagnetic field generating device positioned adjacent a first fluid conduit
and being electrically connected to said first and third electrical conductors to form a first
circuit,

a second electrical field generating device positioned adjacent a second fluid conduit
and being electrically connected to said second and third electrical conductors to form a
second circuit,

a first circuit element in said first circuit to allow passage of current in a first direction
in said circuit and to substantially prevent passage of current in a second direction in said

circuit, and
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a second electrical field generating device positioned
adj acent a second fluid conduit and being electrically
woamT@atiasl to said second and third el ectri cal PCT/US2006/038826
conductors to forma second circuit, a first circuit
elenent in.said first, cireuit.. :
carrant or SRpfopd bl o Bl ltuit 8 g B RRRT B8ty s
seconddBsdtRdAtin @fid yirdaitaué tt supsasialigpefent passagatof turreat Beedrfust
_ direction in said circuit, anda second circuit el enent
directioq i8 §31d ci¥eond circuit to all ow passage of current in
said second direction in said circuit and to
substantially prevent passage of current . in.said firstd
dizbect Ao feasmpel deriee thepringdo CIATY P4, ghereiLeiich it and secon
. Lce.gecording to claim25, wherein said first and
pmm%%%gﬁﬁh%%ints are identical. 27. A fluid treatnent
devi ce according to claim 25, wherein said first and

second ,poi.nts are spaced fi - ak j

Crrd ot ere el RPEE Aot 8 25 3oy FRERRELE second
point§ &€ 8peted@ bmlche addiherAnd bdid thirtl peiat ivterhted Mém_edamiddirstgmd

to claim?25, wherein said first part of said first
secondgiofntand sai d first part of said second coil generate

el et r QrRgAGtimehi RV adWotdgto SRl 26,6/ sdidifitst part Sftsaid

direction and said second_part of said firz% coL%,an%
first ol agd saé it ayapf satsk seeand goil sensrre dertongarrss dields within sai

el ect | Sidfshig! hirpd ' Lahd deBorfl SHRCTRAd
condft FELHRERRDE] G ch s(onIby T TeRd SIIRYLRA do ipacads
secorid doiilrehdraia tlrenimagseticisldodtinsaibconduit ing sepad diggpfeqngpgosite

said first electromagnetic field generating device and
msa@iﬁﬁ‘@@@ﬁﬂd el ectromagnetic field generating device

respectively conprise a first coil wapped around said

first fluid conduit and a(fecon cgil wr appe ar.ound

1 m 25, whereiti's

sai% setBd trepimegt deyirggrording to clai aid fifst

electromagnetic field generating device and said second electromagnetic field generating

device respectively comprise a first coil wrapped around said first fluid conduit and a second

coil wrapped around said second fluid conduit.

.17 -



