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SPECIFICATION TITLE 5 "FULL WAVE RECTIFIED POWER WATER
TREATMENT DEVICE" BACKGROUND OF THE INVENTION
pr‘é@e%?”h‘%f’t‘ﬁon relates to devices for treating fluids, such ad %@203?{&38826
more 10 patrticularly, to fluid treatment devices which are powered to provide
electrical and magnetic fieldg ngthe fiyig. o, T FH¢ treatment with DC-powered
solenoid coils has been used for many years. Such an arrangement is shown
in U.S. Patent No. 4,938,875. The P€rgower can be provided by a DC source
(battery) or a rectified AC source. For example, U.S. Patents Nos. 5,702,600;
15 6,06B1Aa7 WiV B, RLE EHTER RONER Wa TRRABR FAKNIENE/ REYI§ Bhly a
rectified half-wave to generate the DC power without a smoothing power
capacitor) and lettingBA&ESIRQIINN K EREISEY d off for the second
half wapig. lﬂdaﬂgattaﬁnaﬂrelaféeftt@ertedfotheea@@ﬂmtisrmwsthmﬂeﬁ@ﬁﬁm
frequency (whic odifie the addition of as 0
T B B e B R Bl
‘6edspaténtlud20 diode is used to rectify the wave and in the '267 patent, a

]triode tslgtaeﬁataléac&jtmbe WeaNLed solbhoRl @b na@ttﬁadueaaﬁowam@ RsCwiant
or providin the DC po S in i r he life of the transformer
L L LR s D, B g pro g
the fpstch hivanievis m@ﬂem sainsost puredyitel UehRaterdeNast e/ 65 180;
2 easingh e lecipmerirtitofigldsdn ke Huichdbe ammyaaﬁcﬁ@@ma&e to

used at all. This cre te an inefficient and unbalanced oad on
R e P ShEs SHIAILP SPOSERADRNE GEAG R tf*é tt%ﬁ%%sn i
rhaswatem alpsetictSatuba o rathbivhan Bpenaﬁh@mqtgdesmdegmﬂs will

QRELAHRG ALARSRIMELF SR SHPR WTRSH hEAREP I DAt of
losses and hysteresis losses. The combination of excess 30 heat generation

SARPERarakATY sRihalsRfieustardirbhiaiy firduitiy Pedirisd Jnithe k) BHg 2

ribgiativetydaffeatstyran sforemed lifghe <267 patent, a triode is used to rectify the wave.

Use of a rectified (half wave) AC current for providing the DC power is inefficient,

decreases the life of the transformer used in such circuits, and results in an unfavorable power
factor.

While the first half wave is used in an almost purely inductive load in the coils,
creating electromagnetic fields in the fluid, the second half wave is not used at all. This
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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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

re}%ﬂ&%ﬁé}ﬁ”ﬂ?e coil ring is limited by the other half of the AC ggg{gsyggpgggzﬁ
built ”%t%t?é%%es%‘a‘f’lv"'gﬁ %‘t’e%&gx nd 8%%%%@% 8V}g|ieil yyould be
the art it a

an advance in treatment evice were provid édressed
thiislesered éheleleidsiserpbebEphEISUMMARY OF THE INVENTION 5The

- present invention provides a fluid treatment device with an arrangement for

using a fully rectified w e n pendent sets of coails,

with each set using onlmm set of coils will fuIIy

ri ng at Tiee rasemainy frdigo eroydane fthd fightmiglémce yitomwerimgmsaeehidor using
%@cﬁﬁk% SIRLOPRIPRHCHilas, HiSHDVERIQR dpubles the gificiengygof

the evice, wEFroves transformer life, ﬂa di roves the ut|I|ty power tofactor,
&

WP ARG i HSs iR TRGhE ylﬁ%ﬁtétﬁﬁéﬁt?ﬁéﬁfqﬂ%‘%ﬂ%
dhe fribtch ednsuy pdhvet ithseduergmiefitairgidstongigretic fiddt ofhipityégtion
AR RALRN;EQYRF the IDRE EIPROAMER AMIMIRTGRATRSRMIEHC S power

provided which may be connected to a source of AC power having a
et BiiaGE e the fefFrhErsRe Sfid&cted to the source of 15 AC power
at a primaryrisndsten éecoiltarprovitiel anchlfetriatingrentr flemtidlotvatgh each
Ss%?@ﬂ:@ﬁﬂs%%@ﬁﬁ@t@f Ce%UaIWh'Ch may have a lower maximum voltage, a

higher maximum voltage or the same maximum_ voltage as at the primary

transfothiBrebndm e deigiieament o rrevidet wair eaﬁhee?eaeféeétﬂ&t
RointcaIT NEemees ndaﬁg goailxAnscandge)estiaafaanrdiiciamiaeleotieabyrce of

A&)dgnected to asec Qint on. fhe Seco ndar coil.spaced from the fI([:St(P int.
OWEerT at ans 1‘11’161‘ CO1 TOV1 e a Il current QW at a s€co
§ third eldctrical conductor Is e(fe)ctrlcalﬁ/ connected to a third point on the

é@@éﬁaatycednwmetrwénlwe tHevfRisPaTierge coleBpdi ht&heAfﬁ‘t%F%ﬂ Y§1W35|9bed
aﬁeuaﬂeanﬁﬁsxtlﬂmd&agawhamaﬂﬁ@tacﬁtﬁaﬁmmaected@ ataaﬁtratoamlttafds

ectrlc conduc {s t% f(grm a f|r CII’CUIt A sexfoRd con s Wra round a
ec C ec e 11 P econ ﬁ% ? electn cc&a uct T 1S
secon electrica y 2onmecied to the s&con Ir

@ﬂe@ttméltfeemmte at@et@nﬁpalee@othd seironderPSAl firastedi Framt théclirfeneigg. A

Rﬁﬁuieh@gﬁ@ai%nﬁﬁ%t&i[§H@c¥9¢§ﬁ9%ﬂ§e§&%@i§ Pheurent i adistaigstion in the
circuit and tﬁ s bstant%lzlly (ﬁrevent pgssag](; of current in a secor}ﬂE glrec ion in

tREppStBiFchf Eharg & Bt Btk RAHE FARBCE SEBRA RHEAS SaRi
pad sagecuicelly@nhiattd o skcrstadi dutivrieriritre cnduitant forsubSteniiaihy.

HEVERLRAFSARE: Y AULEaRE Nb& . fikalid UaHaNiA 8SREARHCHEM A to the

second and third electrical conductors to form a second circuit.

A first circuit element is provided in the first circuit to allow passage of current in a
first direction in the circuit and to substantially prevent passage of current in a second
direction in the first circuit, and a second circuit element in the second circuit 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

-2-
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30These and other features and advantages of the present invention will
become apparent upon a reading of the detailed description and a review of
thggég%ﬁ)%ﬁ/ing drawings. Specific embodiments of the pre‘é@?(t“ﬁﬁ?&?{?f’&ﬁ“
are described herein. Th [ jon i [ imi
e e i Beesent venlions o PR P Re opter i2
ﬁ%ﬂf@ﬁ?ﬂﬂﬁPCT/USZOOG/OSSSZG modifications can be made to the
described embodiments and yet fall within the scope of the present invention.
B.RIEF DESCRIPTION O THE DRAWING 5I 1 .is a schematic electrical
d!agram of an emBEEReRHBRtHCHY o218 e Sschematic electrical
diagramcof a secondinelkodicaieiiigdthe imearitddimdal@f Bdsnaeshematic

St A ;%9'9@&595 U REGHS G LR 2.

FIG. 4 1s a schematic illustration of a particular arrangement and qrientation
for theibinéotelreais ERTion e ErREenGBitAge I EURPEATVES tihS™r
gmmﬁﬁi@]jor the inductor coils of FIG. 1. FIG. 6 is a schematic electrical

lagram of a further embodiment of the.inyention. DETAILED DESCRIBTION
OE T Pﬁﬁ%ﬁ%ﬁ‘éﬁ @OR/TE%E)%?;I?I%I%T lc153'1I'he prgesent Eilnven?ion relates to
hdigtreitnERE-devices which can be used in a wide variety of applications. In

an i”ﬂ‘l@dHﬁ‘@mom@efuﬁ@oﬁﬁa{menhﬁﬂm@@rm%bmmadciﬂraﬁilemv*ﬁ’mrnent
such as an evaporative cooler in.which er.is recircul

cooler ghd 1% as%gje&:atnfo%é%hcr? égé%aﬁeo\%aéﬁ }rllegr %rfc?g%%ﬁ%f;?h{egﬁ%%@? types
of er_lvironments are contemplated for use of this device as well, such as
heatingsysiginen HRGEIOIREVIOE RIE0 HileserRIGOt MBOmbENTENt Of the

invention, the fluid treatment devjce is discussed in tﬁr s of beineg%sae‘gﬁ%ith

one or S PRBIGHitE AP Ring L REERSIS 6 that the conduits

e conduits could be
uaddytof eppliyaieatiny or coolitiganathe foidtkemioideyiss @akisgised in an

environment such as an evaporative cooler in which water is recirculated through the cooler,

and is subject to scaling and developing microorganisms. Other types of environments are
contemplated for use of this device as well, such as heating systems. In order to provide a
description of an embodiment of the invention, the fluid treatment device is discussed in
terms of being used with one or more fluid conduits, it being understood that the conduits
could be used to carry heating or cooling water, or other fluids, as desired.

As illustrated schematically in FIG. 1, a fluid treatment device 20 is provided for
being connected via a plug 22 or other electrical connection, such as a direct hard wired
connection, to a source of 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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As illustrated schematically in FIG. 1, a fluid treatment device 20 is provided

for being connected via a plug 22 or other electrical connection, such as a
dl?’g&zﬂog]{&“v&ﬂr:éd 25 connection, to a source of AC power 24 é?ﬁﬂ&%?“msm

maxi e. Th source .of wer.m ht ty |caII n electric
line sﬂﬁi (lbtr mb%l\}veerv%:cgn&w%glﬁﬁa% which ﬁ‘gvéﬁtg%néles?uepp fie oscﬁlatgé c
bewwekEnie maum@wﬁgmmewﬁdg@rahd%mé&mm petratifewettge, with

AR e RLRE TR BRY: MWW&MB@M@&Q&E@&%&W@@@%@&MM
alternatlré%current electr|C|t which E%ﬁernates at rate of ?O tnhn es pe

LeiasR AT e SaNErS P ENg Bﬁ?é’ts A RSB S f)%wer IS supp{mgl1 at
ashaltesn3ingleciriaiiy ieafsOdinfes penskconts Werpp@secrit Mvensrsand

cRpleMRIHER R &%@QL@&M@%@J&@&&%%%W 53165 R sABRary coil 30
alternating rates that may be provided by various types of p wers 7pg| a3
6

éf@\?Fée%OB’r%ﬂﬂéf“é’ré&tﬁéaﬁj@%‘éé@"%"ﬁ?fb‘ﬁ&fﬁli%’ﬁ?‘f”\“
T flotiet 40eatme sicdeddnecai) 30 dltaesdiats drsfiosrie aﬂﬁswmdé&tm:lms the

source,of At pAwe &%@%&%{H@M{mm@a GOl 2810 ROYIEE Mdondary

alternatlng current fidw at a secondary transformer coil 30 which may have a
kWP maximum voltage, a higher maximum voltage or the same maximum
voltagenas ahtbempsimaty ssangfpshinersaadl ¥ fustel aciricatdedrddiofohdl? is
electr. calc)é f;g)gnected to a first point 34 on the secondary coil 30. A second
e?eclfrlcrgl conductor 36 is electrically connected to a second paint 38 on the

secondiaty eahedmneplatisdhird pripcHirabrsiesled Achp driddietrthe ceroadtor
4ps@electrically connected to a third point 42 on the secondary coil 30

interm dlate h flrst 34 dsecond3 paints @ hodim b
point 34 &Y be BektdL nearpszlf1 rsr?agn% taélté%l c?r{?l ary t%%t(‘)&? ?%(.‘)tﬁg%ltéﬁ%an
@MMMéﬁmQh@second point 38 may be located near a second end of the

secongary GaHodtndk %ﬁb%bmim@ﬂh shadhirstPaiodas may hatpeaéeduorar

a middle of the secoq 1%/ e . .
that substantially identic ent flow and substantially identical lower maximum voltage is

provided in the first 64 and second 74 circuits. In other embodiments, varying relative levels
of current and voltage may be provided in the first 64 and second 74 circuits so that resulting
electric and magnetic fields are obtained at desired magnitudes.

As schematically illustrated in FIG. 1, a first coil 60 formed from current carrying
wire is wrapped around a first fluid conduit 62 and is electrically connected to the first 32 and
third 40 electrical conductors to form a first circuit 64.

A second coil 70 formed 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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coil 30. 15In an embodiment, the third point may be substantially half way
between the first 34 and second 38 points.  In an embodiment, the first 34,
setOrtd*38*H4 third 42 points may be arranged such that Subggm%&gwosssm
identjcal current flow and substaptially identical lower maximum voltage is
S TR R e R e SRR B S
réknivectavidily dgpbatipreiistamd voltage may be provided in the first 64 and
seconds ffiGiraHits S dhalvasult ngusle el Andiransticifiald smene ohtaiged
at desired magnitydes.  As schematically.illystrated in FIG. 1, a first coil 60
AP CUT A aned 2 A5 Y A et e Somlaciras
ol iwevienthiosiy, sonnelctedmogintidifictd8 2rahefth b 461 éddberibad eberdlictors

Ry & HsteichiiRd 204 srrandlG9illonfrrmad fmemient farrying wire
is wrapped around a second fluid. conduit 72 and_is electrjcally connected to

, t
the seddHd 3B RRFRAT Ui & S Se BRI REvE e g e AUsh eugry Qo
TPheage o6 ndfui thedivshulird@ion &fpheseparedentendodistipdtifr e fiseclinstfhnd

oudniLaRRsindicated Y the.abantom lings ggy‘g@i'fedd%@éﬁgﬁ the é_mgg,nduits
may be one’in the same. In this waP/, a single fluid treatment device 20 may

e dkeuP ki PRtk oS HUTR A R e iR GiFC SRR TtbRIAY
peovide dustiths théiglrnEhp wetiznd dielctlesehas sdthbpravibashpaviitatifedfluid

tas%@m%{eéhda%\g%@édey_vawlfny&mllg&%zo%ai %LJJBJJ%%@H%M@@{J%& BEEYIOMS!Ye)

used for treating a single circuit.”Further, the transformer will operate more
SHRRTESRF R QU AR FiRRoBes 19ROl eHirhet AL A ThERSTFa RS
thiepatae uttty Tistiib utiorisy steMmircuitléldhisnl 80 ireadme At eyilosd 20risg at
used.to treat a.single fluid citcuit, then a smaller sized,fluid treatment device
ik R R

rsvibasip Use datsinie et Gmalirelld fdirnd e floms Aslisdoryaiefiulicht
@8CHcorporated herein by reference.

A second circuit element 82 is provided in the second circuit 74 to allow passage of
current in the second direction in the second circuit and to substantially prevent passage of
current in the first direction in the second circuit. In an embodiment, the second circuit
element 82 may be a rectifier, such as a diode. The second circuit element 82 may also 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 (including microprocessor controlled
switches), or other known types of circuit devices. The second circuit element 82 provides
the same ringing result of the second coil 70 as the first circuit element 80 provides for the
first coil 60.

In various embodiments, the first coil 60 may be spaced from the second coil 70 on
the first fluid conduit 62, the first coil 60 may abut the second coil 70 on the first fluid
conduit 62, or the second coil 70 may at least partially overlap the first 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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reversal of the current flow, rather than at every second reversal of the
current flow.  FIG. 1 further shows a first circuit element 8 Oprovrded in the
firdtCAELBA % allow passage of current in a first direction (for Y %038826
counterclockwise) in the first c |t angd to.supst I prey e of
currerit ﬁral’%‘é%déﬂa‘“o%ﬁﬁ %80 IP(% (afg?reéglrlﬁ%%g% St Ewrsels in the first
divouiferdentin drmbodiment ﬂhﬁmmﬂmdcgndeie@ﬂ end 80 seepbeol TRawiere such
AR diodg. The sk Grewit slesmensBosme %%ﬁh%%&ﬁt@ﬂ&i@&row%ﬁh r@stifigr

device, such as a triode, a switch arrang[rbed to % r close b sed, onnai%
%@W%ﬁé@@)aw%’sm&%ﬁﬁ‘@léﬁﬁgﬁ (sl ﬁ”ﬁl aér%l&%léeggvosruéontroﬁed
sivitelies)iardikhenk aownl tip Gssoldir coitidie vicasl ihesemsd efibimay filsst be

ﬁe% L element80.gauses hedisticaih e dingatdoadsalativelthigha

uency, providing the benefits of treating the fluid in the conduit 62 as
Hibed in U.S. Patents Nos. 5,702,600; 6,063,267 and 6,146,526, the
diSC|OﬁU£ﬁ$1ﬁ15d&hiﬁht,afe msarpbsatad be reipind refendricefirst fideooivdt 62

circit 1‘%‘91%}} 84 iR f%xr & 1%%2‘ 5%9@9&455&&%&9&119@&&%%@@ of

current in the second direction in second circuit and to substantially
predEn2iadhafetcipaitEntnslirad srimeion thedistsall Sdner et iRRsH

saRadiaent.the &Qﬁ@ﬂ@ﬂﬁ&h&tfﬁlﬁmﬁﬁc&&ﬁﬁm heendestifiBr naiyth asmpped
diod The segt%{rd crrc it %ement 82.ma a})%other type of rectifier
ult g 1rect

nd the se in a second, Oppos
HEVIEE S e ™as A tHodes, & switch arra dto open or close based on a zero

(or otHEBvbilgtyerdhasigpotaredmentrihe FEt iR iétarep iRdads b FHBRTRIRA

SWHERESIn 9&%@%@%&%@&%@%&@% Fhecsacandisiiciitelegpent
82 provides 25 th sam r|n Eesul%of th{-:-c}sleconril Cos'1| Zgr%g theﬂfrr? crrcurt
el SARBHEEO BV é‘gcflélr ?\us LS BB YShaEE embodimente the first coil

6Qariay &ecspac@dmﬁmrhevsmmeeffermwmmgsﬂlﬁ GREES gt there
first £9ilg0 may abut the second coil 70 on the first fluid conduit 62, or the
second coil 70 may at |east partially overlap the frrs& coil 60. ?e frrst

fluid cOMBRFE PG RRSRTRE &t BRLAASIME INEh Ry fc? interac :%ﬂ’he
paghbtitifididsgendrated: biptivet 6thetuchil, ciperitanyayde Pailoetorrapre it

&?PMQE%'EH%%%& HR.meke than about 1. 25 cm ( 5 inches) in a typical

cor wrapped on a 5 cm (2 inch) diameter condui

2007/024 PigpEerAS IS 6558 sgls 6olﬂlgﬂoelﬁ?85’8ﬁ“ﬂ8ﬁfdﬂ?eg?ﬁ§’ia&orl 60 may
raeau&rﬁdgﬁaﬁrmaa muhﬁarmﬂm‘wmrmiﬁashsmmﬂermmmwbcﬂmﬁaﬂt@aﬂmhe

pret feie GORG! Ae.A0HNERSRAN Gl maXE e MaR b chitent

in a second oppos e circumferential direction around the first fluid
conritii 2 ARSRIiRBIyARECiFsT b iRao TR HEeGlira QRgae tha fEt ARFERBws in

tJQEeﬂ{ﬁvely, the first coil 60 may generate a first electromagnetic field in the first direction
and the second coil 70 may also generate a second electromagnetic field in the first direction.
In this manner, if the coils are arranged in close proximity on the same fluid conduit, they
may provide 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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5circumferential direction around the first fluid conduit 62 and the second coil
70 mt% also be wired such that current flows in the first circumferential

difRefSNAAURd the first fluid conduit. In an embodiment, thETHFSELKIP &6
wdtaw@ﬁesqe% %@&éﬁ%&' [5h é%g% 09@%“ 62il ﬂls%a%%t u'lgeg%?m 194he

second coil 70 may e wrapped around the 'secon Git*72 in

Wﬁr’?ﬁﬁﬁ‘b@tﬂ)ﬁmﬁﬁ’ﬁh@ﬂ%ﬁat@@ﬁﬁ‘ﬁ@ﬁlmént the first coil 60 may be
wrappmtamum eotihe:firg tfthish @omdwuﬁa &ﬁetbﬁ‘tflﬁﬁﬂdhrsﬁﬁttﬁﬁ P, tml&Qcond

{10ns tlg} dé’m in; wra ?éjrgrgfu%%z&g% eac ﬁo gru %{72&& ?tlhs st art 60a.

p08|te rectl stra hat n an em CII’CUIt

BBYhayIedite éréb@sﬁﬁ“@en M%@ﬁh@@t@dlwmanéﬂé [6&hritihe ffﬂ@mémemﬁ%

a{emwatb&avo'ﬁhm %@M@métm&tmtﬂ@@mw@o;&m cg@@ﬁ%\cw%%t
%t&)an be used t st(a](e Iegtrlcal char e orc

c wWou TSt airection aroug COl’l agg 0 t{ﬁ (5]
apac itor 84 can be Sefected 1o havé a eS|re G SR c ang H% & l"?llbqng
firest) Oepydfeteuind ircoic 6o, 0pp0$ﬁ@nrmmmﬂm@rﬂ;etﬁet§éuénmdwcu|t 74

may algadneligRL£aeRciey 8E.ARAREG A BuRaRRlsh WD e SecandEifcult
elemgﬂxﬁé Such a ca acitor may be similar to ¢ gamtor 84 20 which may be

g8 Firldrdivens Ez?ﬁ%tw.wsﬁafw{)&amﬁ v ise Rshdhsbearenyyill
iy ibe selediegiosijedardienaieeibirdisicticdiedin thicoondeitsiGXiangdar2,

@§a§ﬁ£§%@glrg@§u@%m%ﬁﬁ%owm ey %&ﬁ&? hRtGna leesﬁrst fluid conduit

electromagnetic field in a first direction and the second coil 70 may generate
Seddhvsaterdrerridghaty rstPrrarsbushidiraessdbfowiie irection

directidr. 28Altedrabikety, the first coil 60 may generate a first
electramegnsiie Asiddn the drakdiselonaAnd heas %r}gs%*fé&%ﬁagxe%sgem

generate a second e ectromagnetlc el Irst |rect|on In this'manner

i!fltﬁéf&fd}&e%ﬂ@léﬁ%rh@é@m%mgé%e%mﬁr%ﬁ%@@m%a wsPLiit, they
wwm&m@memw akiagotieisinsis theyrmaeaioyvidadields shatRrerst
%919 gb\a/leolp he %mtp coi lglgynget%%%gpg first electromagnetic field in the first direction

and the second part 60b of the first coil may also generate a second electromagnetic field in
the first direction. The direction of the fields may be controlled by either the winding
direction or the wiring of the coils.

As illustrated in FIG. 2, the first part 60a of the first coil 60 may be spaced from the
second part 60b on the first fluid conduit 62. Alternatively, the second part 60b may abut or
overlap the first part 60a on the first fluid conduit 62, depending on the electromagnetic fields
that are sought to be generated, or the first part 60a and the second part 60b may be placed on
different fluid conduits.

The second coil 70, as mentioned above, may include the first part 70a and the second
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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30In some embodiments, the coils may be formed in two or more segments
or arts such that two or more separate coils will be provided for either tok:lgs26
fir ﬁﬂé’uﬁ"gﬁ dr the second circuit 74 or both. In an embodim&fit/B&00¢/

| the first.coil 60| edin flrst art Oa ndase ond
e B e e O BB S S
Mﬂwéﬂﬂﬁ %Wd&ﬁgnﬁ@ seeendpari ok afdbetirsosd codienrveo the fistdng
feireoeeh ¥ enéirstiaRil i Oppakith ehs eI thé Glid\Witeareshealih %3@J@£mded
an.one.part S| h.as. |nt ious 0 t|on for win ing an
G O B o R e P enaee o0
merwﬁ@ﬁmﬁﬂf@mstaanmﬁheaﬁdéﬁaeﬂﬁemrmlflmd@émdmpmmmsseeﬁﬂdﬂ
Raioh may also be wound in the first direction around the first fluid conduit.

Alternativ; the first part 60 Wound i the dir ctlon around the
first f|l%g %:‘ﬁcl)}r/S] %;If%d 1haémste%roen mfe@bﬁ ?‘?1 é‘?/\fér i seeemidob
@p@i}ﬁﬁé@dm@mmh?@ orvvaitéh erm}sqﬁtali dwd ndmdtutm&m thpafieA8pmtveOetim fsbe

ires Suebnhasichirie ot WillHawoin @ fitstdimacion 10 around haafiistdiide

conduit 62 and the second part 60b m%be wired such that current will flow

ifield openiatipns 5&8%%8%&@8%% hovgeit B HPstsuR tosrmav IRHSFRAERIGRF the
firs b jpart GQparraydoewirtdicsuchctleatt cot pad t7i| Eldwoinba fiast dfridetiofts may

@gcgwatwfrgatefwﬁdo&gp duit.82 M%@?ﬁﬂ@%&% Q0R:may @léﬁagsle%' e

such that current will flow in the first direction around the first fluid conduit.

PERSTHRHRORL PRESirS ParrbedBrthiE et eb e 6 Ay gRMerzhs Grirspil 60 and the
élecheomatnctioiibidiiry@tirstthkiefitiononactdh e second pﬁwttﬁﬁkwéamﬁoﬁfat

%H& tmas)écg g %@tgf ﬁles ?Q%QHQ ?&&d‘{ﬁé% %HC f oqtlll?e% 001 dlrﬁgltrl%lfl% 0

OppOSIte t irst direction. A ternativ rst part st col
Riieptedinebarsag %f%%t@rée%r@ﬁhﬁhféﬂwwmomt%@h?%n@mﬁféhw‘w%és of the

seaadspart 60b of the first coil may also generate a second electromagnetic

field mScht)rheerfgrslgn ért%Cts'OQdThe dérrnee%gsoor}ﬁ tgg fler%s ayp con{[rolle by
either the winding irection or th wiring o %e Coifse PURS ittt d

Pratidefirsiqhent dorsing dfifssicol soorERatieos frdEe fvln mbesé@@m@tp@mfhe

el R ﬁéﬂtﬂuﬂww%%eﬁ%&m@%hﬁﬁw‘mﬂ dinstRQRdmay Abut
F overl lap H}S f4rst par 60a on.the flrst luid condu%re qaecpelndlng on the

Fl(t)emagnetlc i el‘g ?ﬁoavtl%rrlé %18{?9 158 2g‘gr(tasnera €d, or'the first part 60a

and thElgezdhdtptas B0bhanayebeapieicbel femrdifierentefititiat oritduittsd through
the first coil 60 at line 90 as compared to the AC voltage indicated by line 92. In the lower

part of the figure, there is illustrated the current that is directed through the second coil 70 at
line 94 as compared to the AC voltage indicated by line 96. Overlaying these two curves
demonstrates that current, and hence power, is being supplied to the coils of the system at all
times, and is not limited to only part of the overall alternating cycle. Although these curves
illustrate an arrangement where the supply of current in each coil is 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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The second coil 70, as mentioned above, may include the first part 70a and
the second part 70b which can be wound, wired, and have electromagnetic

fle‘ivdyﬂgﬁ Atdd in each of the directions and permutations ad SS{1OHhorOPHRE
QE f ti fth fields to b
o §eqf283§are§’ﬁﬂcj(alkor%gnﬁ cé%@ Sl%lg ak um?zgermh!lta e |ca?e%nl%n?§rlfeg% y

generat Sstrate n on |enta 10N, as In
fiie AERIEIOTA A sPRRsRtiond miptie b6 pari B0l dghe ﬁ%mﬂ i@oxam:h

@Iam&ﬁdrﬁﬁfﬂﬂgeamﬁ’@ﬁr@%ﬁmm%?Ml%lﬂftﬁbﬁafl'lﬁsﬁé)ﬁﬂe%%@[‘m%ﬁ-&@nd
art 7001:()3rocfthe secon 4 :lp tffgdfleld ?f he first part 60a an

cond part 80b of the ?h P COT B8 ATRPOF e AT IS S RE Ca s BB P AU e
Wr]fég? aéda?r@m@ﬁ@lasgefwheoﬂmaepmmalun@tm@osemmwmymb}@ﬂimd
segangosil c&%\éﬁié@ fsﬁbﬁﬁﬁl@rﬁd’fﬁ%@ﬁeﬂi InediEst Gailds MRRARIE NN ite of 60

irection of the f| Bt the se o d coil. Since each part of each coil can have
Xe

STield driehted ineitheP ot fr%a&?oﬁéhetﬁvé)’ilgrﬁgﬂﬁ%ﬁ BpRfs Adtons of
otfamatinpgeftthes MG dmwmub@msmapmmmmmmmmn

IS Sptrate DS StFaied NEIG o&eﬁgﬁ%@ﬁ:\%@?&%@ﬁﬂ& %rj: @%"é@dt first

70a and secgond 70b parts of the second coil 70 wound on the first flui

N bl 3@6&8‘5’% fraigeaenthe flstduhdsHacsecond 60b parts of the
first ccolhe okt STMIT abieer iGH tihey sdumnbe pler nutiat kidisod b Henfieianerjentatiens

asdessibas-aheve, anx%\ﬁ%%mﬁ% E@&)ﬂﬁ‘é&?‘iﬂ%r&%&gﬁ fierent dye fo

the alternating arran%ement of thé two circuits 64 and 74. Eac e parts of
trra SRS he st fler fgrhoandus et ? leléﬁﬁ?élercaﬁnéFtﬁ‘i‘é‘Vaﬁ@tmay
HecaiattingdoctavEraiiio g (ibvwasl mﬁﬁu@omamd ls1dhecerohQRiRents is

Uszaieel e, 158008 Lihe. s 691,00 the fist part of the spcgnd

coil 70 have their oriented in the Same direction as eac
e slira sarderiené dz alsel eé%ﬁmﬂévm@é@érﬁ@tbaﬂrﬁfetp@rmtce@dmave
iheisfatdsopientedircéne. same direction as each other, but opposite to the

orientation, of the eI h fi rt till other ori tions and
arrang;%emcehne'%ag)1 the eﬁ%s é%g @gﬁg &t ﬁ%teeclzso]ffgnrlﬁgr)l/e e%ﬂ?\%ﬂdg]&?tmﬁgﬁvég

éé@e%ﬁﬁﬁ@lt%aﬁmeahf@ st Adipaenslat 2 adscdikricaiepthertep titingfihe

132 and third 140 electrical conductors to form a first circuit 164. In this context, the term
adjacent is meant to mean an area where the electromagnetic field generated by the
electromagnetic generating device 160 will effectively pass through the first fluid conduit 162
so as to have an effect on the fluid flowing in the conduit. The first electromagnet field
generating device 160 may be a current carrying electrical conductor, such as a wire, wrapped
around or abutting the first fluid conduit 162.

A second electromagnetic field generating device 170 is positioned adjacent to a
second fluid conduit 172 and is electrically connected to the second 136 and third 140
electrical conductors to form a second circuit 174. The second electromagnet field generating
device 170 may be a current carrying electrical conductor, such as a wire, wrapped around or
abutting 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
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20entire second coil 70 in the space 88 between the two parts 60a, 60b of
the first coil 60 as illustrated in FIG. 4, as well as providing more than two

peth 1V 84tH il  FIG.5 illustrates, in the upper part of thgchéﬁ%OOﬂqgssx

curren that is directed through the fi rstco Oatl compared to the
A ol KSR I G5 RS e BT I Hohe T
ithigttaedhish frmamtﬂemrsmhgeme@qmmﬁhee@tmmdwoﬂcmldt@@tmgm

A MeRBHID LRRAG AR IRICANHICAISEh YIRS A AMRHR MR G, 8RE. VO

curves demonstrates that current, and hence power, is be|n? supplied to the

&lseB R pahshsE P e 2L R Hith b IRPSaHESY By el i
altetirating cyekeifiddtiryighsthiegeadtindes: i stiedaaaped traryge meihisevbased the
%%Ftbé 8&%9%% éb’c‘?&%gcé}l"tﬁé GRREOHRG g ﬁﬁ%ﬁﬁp?&@ss%‘? WRRIAR @Q@c\é@é}t

of the voltage, other vo ta%’2 e levels or other parameters, such as a Eu se 30
V.

FbRther kRePECSPRY SIS leamafﬁé%éaeaaféf%&mv&|ﬁ}?&fﬂblé FRSAESHEBEy
tir@atlateolagnetic iz Geihestiagek daot be roaimp adimiily if, thighpegenty,
g‘é‘%{zﬁr? Wﬂ!@&ﬁﬁ?‘é%&%&@ﬁ@ﬁﬁ?& Hy Bz 53D %Eoc{éy&fbgﬁ e gresifics

rcuit ements shown In for initiating a high frequency
Slettrortratie Gl i fid ¥mbddiment, a fluid treatment device 120 is
prowdedséemblaiﬁgm@[meﬁtedmmpaml&@ ihaﬂeaemmlﬁleclncabﬁmmﬁﬁyamh

ch as a.direct har nnecti a source o 24

R e e e R Lt
@m&wwa@%@éﬁe% e fprtie i By gr)b@%@?@omﬁgm ﬁlwwmem@lt 182
V@AS‘?‘%%h@iﬁ@?%@ﬁ%ﬁ'@tﬂ&i@e’ﬁw@%o@mﬁwmbl%@ﬁtsiﬂy%%\é@&&ﬁfh@ﬁ%ﬁype
§{a m e atlvehvolta e, with an alterna&ntg current Us%lall in the Uplted

d or n a zero
ates, rO\icvvelr C(%?rclp%snal‘esosfﬁj|f3‘|s'mﬁ‘fernairl Ag current efecirlc

allt@m@ﬂ@g@tcmam of B dirrs (shdénonigrameripseigropelisd dvatﬁ@ﬁbaﬂzﬂ@f

tﬂﬁ)wfp&geme@éuifé m&ie@@%&&ﬂ@f%@&ﬁﬂfr@tﬂi&@d@i #0 Jimesadsly
sﬂ’?nd The present inventio ﬁﬂéontem edt ableé erate at either

BTG I PRRATIARAS FEtEa RIS ﬁrg\% S?%‘?}%‘H%Iﬁs
ez ofifre WertisuiiplyldenicesnotiothErseteciticnilcdand d€8. The source of

AC poyyer, figd B al5eRe s QRURIHeAhAIRNRITEE: Wt therygltage

and current being selected and adé%sted in accordance with the demands of

frecnompresy gRUREe ik FHLmaneltrancd St tn et R ssisAenty
dehhgcteditg defiist Bleotribalfcoitiictondd3 6, the & (owengputicdidd. A

Sglgﬁagéﬂn lpcHicakean! ggﬁ;&?{h%%@c&ﬁdlée%ﬁﬁag%w ROANERLEAL0 &S8P on

ectric conductor 137 of the AC power source 124. A third electrical

demrst oy quibi€d: ardbarecmd Elﬁﬁ‘ﬁ‘é&fé%?ﬂﬁ fivd mroeriing desice dnu B!
13t phiialASy e S kle Zdnagnois Bk genatiday vidiiestratash iheHifst fiid
first elﬂc&omagnetlc field generating device 160 is positioned adjacent to a

nd
first fluid conduit 162 and is electrically connected to the first
The electromagnetic field generating devices 160, 170 may be 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
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20132 and third 140 electrical conductors to form a first circuit 164. In this

context, the term adjacent is meant to mean an area where the
el®& B 750671]630 field generated by the electromagnetic genergﬁﬁgwgfé@ssz6

160 will effectively pass through the firstdf%gl conduit 162 so as.to have an

HrsepasHhERA ST RotoiRg o R e Tt SIS g et duency
géthe fatingedewice b0 fnd\eberatiopdentecdying electrical conductor, such
asa “ﬁ%n‘é’ﬁﬂ;%@ﬁ%%?%%‘é%@&ﬁ?ﬂtfmﬁ%ﬁafé%ﬂiﬁ'@la Q%g&éﬁrt&qg6 confiscted

second electromagnetic field generatlnrgégevice 170 is positioned adjacent to

ip sardrrats e srant st Sl ORI BHY ST LS faP1s”
agwhihict thédve leettiathe dind vietoisl 6@.form a second circuit 174. The second
electrory élféﬁl%gmﬁer%'t@gn g%L%@iﬁlagan,qxeqﬁv@nﬁ%rg@hg@gymfbeing

electrical conductor, such as a wire, wrapped around or 30abutting the
sebofiadivit ceinsitlersions apfmekferigmadichmaitiforatsr BEdspaAese
anddistinet arithe firsk fuicoapdpitiicRiasanticatakiby. thatphkittom lines
162" and.172', or the two duj ay be one, i . her
S S D ep s portal
migfifratdensreyeatertbbnind properiierRmertHbinfas seRa i PiighBtib gy to the art.
generating device 160 during a first half of the AC wave form. In an
embodiment, the first circuit element 180 may be a rectifier, such as a diode.
The first circuit element 180 may also be 5 another type of rectifier device,
such as a triode, a switch arranged to open or close based on a zero (or
other voltage) crossing of the current (including microprocessor controlled
switches), or other known types of circuit devices. The use of such a first
circuit element 180 causes the first electromagnetic field generating device
160 to ring at a relatively high frequency, providing the benefits of treating the
fluid in the conduit 162 as described in U.S. Patents toNos. 5,702,600;
6,063,267 and 6,146,526. A second circuit element 182 is provided in the
second circuit 174 for initiating a high frequency electromagnetic field at the
second electromagnetic field generating device 170 during a second half of
the AC wave font In an embodiment, the second circuit element 182 may be
a rectifier, such as a diode. The second circuit element 182 may also be
another type 150f rectifier device, such as a triodes, a switch arranged to
open or close based on a zero (or
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other voltage) crossing of the current (including microprocessor controlled
switches), or other known types of circuit devices. The second circuit element
182 provides the same ringing result of the second electromagnetic field
generating device 170 as the first circuit element 180 provides for the first
electromagnetic field generating device 160. 20In various embodiments as
Clainfiescribed above with reference to FIGs. 1-4, the first electromagnetic field
generating device 160 may be spaced from the second electromagnetic field
generating device 170 on the first fluid conduit 162, the first electromagnetic
fidld Y herdtirriraeviceViso M as oM deddnd epEsiorhdgnene fielgving an AC
wave g(fenergginrrl1 rgsc?vige 170 on the first fluid conduit 162, or the second
electrom gne]ill%' field generating device 170 may at 25least partially overlap
trk?ﬁﬂsﬁ%?é@ﬁ%f%@%@ﬁ%ﬁ?&é%ﬂﬁﬁ%twi@QY}PQ R0 erthe bEstdhid £9aeit a first
162. The electromagnetic field generating devices 160, 170 may be coils
fluid ¢badrate wired, wrapped and positioned in the various configurations
described above for the first coil 60 and second coil 70. 30FIG. 6 illustrates
tat AR elfbumEiRt Hicktsearaiing 64 ey icEernd CapatReriigacd adjacent a
Secon&qprilﬁz%%%liﬂt,parallel With_t_he first .circuit element 180. Such a capaci.tor may
Include any type of capacitive device that can be used to store electrical
chasgeuif Blesize r capasicatthesapaeiion k34 gande seleciecionhayR @ field at
desired effect on changing the ringing frequency of the first electromagnetic
said fifiefld] gesnmragngtdeivide d@orating ieawerahoding érmnthdisd dohidoiveuid CAgave form,
may also include a capacitor 186 connected in parallel with the second circuit
element 182. Such a capacitor may be similar to capacitor 5184 which may
b?l %%t‘@l%@ﬁ{% %HFdJéE&% circhi® fﬁrqgﬂpa&%{g ErH{th?l%cﬁ%%g 'Qgctromagnetic field
specification, the invention is susceptible of being embodied with various
at saidbiem@ibas andrmnadificativn gonbictinp dydiffecpadicutany frefadidsel flvdlthe AC
have been described in the preceding specification and description. It should
wave finderstood that we wish to embody within the scope of the patent
o ;ﬁn”ﬁﬁ%*ggﬁ%ﬁgﬁ% %%: o 6@;‘;@5@ i Teasonanly And PIORCHY SO is said

an

first fluid conduit.

3. A fluid treatment device according to claim 2, wherein said first electromagnetic field
generating device is spaced from said second electromagnetic field generating device on said first
fluid conduit.

4. A fluid treatment device according to claim 2, wherein said first electromagnetic 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.

6. A fluid treatment device according to claim 1, wherein said first fluid conduit and said

second fluid conduit are separate and distinct from one another.
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Claims: 1. A fluid treatment device for being connected to a source of
AC power having an AC wave form, comprising: a first electromagnetic
field generating device in a first circuit positioned adjacent a first fluid conduit,
a second electromagnetic field generating device in a second circuit
positioned adjacent a second fluid conduit, a circuit element in said first

cifeutt fBHThitRAGAGTE ARYI fraeirsRtlE dledtidmbghietieifier hilsdianfrsecond circuit

e][ectr n&agdneti flilelij 1%enerating device resulting from a first half of the AC
elements IHC?U v SW& ch element. . . . . . T .
wave form, an a circuit element in said second circuit for initiating a high

fr@ﬁ‘)@ﬂﬁ&’d@&%ﬁ{fﬁéﬂ@ﬂ@ﬁ@@ zﬁ&lgr@i{n%ati@ §seend elrctiamagneticafiglbcond circuits
generating device resulting from a second half of the AC wave form. 2. A

respediuid yreatmecitidevicepactordimgtotethimpiraliheveih saidl fsecond ftaichdenduit
is said first fluid conduit. 3. A fluid treatment device according to claim 2,
elemeifierein said first electromagnetic field generating device is spaced from said
secopd,electromagnetic. field generating, device on said first-fluid conduit. .
B e B IR T T Qe et

gener@iQgtRMagnetic fielchgavesaing deyiteiabls saigisesrnd slretiamanaeaticection and
field generating device on said first fluid conduit. 5. A fluid treatment

said sefvidelactortiggaocdisich nehtreinsdint gesontteestromheinetiorfiefmietic field in a

enerating device at least partially overlaps said first electromagnetic field
Secong&nggﬁHngﬁmb%at?ncgafalﬁr@mﬁae Gt SIS id treatment device

aGeording, {9 ¢laif hy ‘ﬁ’é\ﬁ&%ig_cééiﬁiﬁ%zfof'&ihq;ﬁ%%ﬁ%ﬁh&’ Scks6cand Mdonetic field

conduit are separate and distinct from one another. 7. A fluid treatment
genergl@MiGR aiceqreling s aldint ¢lehereipnsaid ik antiseaahcbaiclitelefenigection and
include a switch element. 8. A fluid treatment device according to claim 1,
said sqgRBfetireamistcasdiskteprpErngidcreepeetivaly aistinallelsdreapasrbe field

i con(rlfecte jn%ﬁ)arallel .\qi %id first and second circuit elements. 9. A fluid
WIS eR T HEd IR H RS }ﬁss 6%?2%"2, wherein said first electromagnetic field

generaling fevitmarnRraes A drahflestemagnaicdsid inn sald eondelidic field
a first direction and said second electromagnetic field generating device

generganedatéscassieconrd elecimmagneatipdielchihnasecenehdirectiod firithitughidnduit.
conduit opposite said first direction. ' S ‘

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.

14. 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 also in said first direction.
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10. A fluid treatment device according to claim 2, wherein said first
electromagnetic field generating device generates a first electromagnetic field
within said conduit in a first direction and said second electromagnetic field
generating device generates a second electromagnetic field within said
conduit also in said first direction. 11. A fluid treatment device according

tol elaitnfluidyHerERTREMS Yiest asterdBia &g alie fldldnderdipating Weorddenduit is said

formed in at.least a first part and a second part on said first fluid conduit.
first e SHEERREn AR AL G ST e S LD gt o st
part aSPacREMAM.sRi seeondirariansaigfirst fluid conduit. 13. A fluid
treatment device according to claim 11, wherein said first part of said first
electrantiaghetietfielot generatingrdevide gieneraies/hefiest elettiomagnefisafiéktcond
within said_conduit in a first direction and said second part of said first
electrypagrstfarideneldigenisrdtng devied Jeneraid sesunkomy distiforregtetic
field WiEhi le%id cond[uit in a.second .(Airﬁzr%gﬁrdiap %aitﬁ.said first direction.

elecmi%?%\nﬁﬁf treatment 316‘%/%(; lacgc%lrg?ﬁg to claim 11, whérein said first part of

saidl fisstiglectramaanaticitield apapiatine sayice gepriates @ Aidtpart of said second
electromagnetic field within said conduit in a first direction and said second

electrgangotBaitididst@wlestiomdgnetiedisid igendrastinty devivezgenefaidsratbacend conduit
eleg,tromagnet'c field within said_conduit also in said first direction.

: .15 . A
in a i FrEHEh R GRVICECRBESHINY 15 YRR FREREM U eGP RIALDR fEvice
generﬁ%kdafgecéo%%r@&Eﬁﬂ%ﬁ@éﬁéﬁgmiﬂ{ﬁﬁrﬁm&g{&ﬁﬁﬂ%JgeQGH(? @E&&?X $te said
formed In at least a first part and a second part on said first fluid conduit.
first dk@cthofiuid treatment device according to claim 15, wherein said first part of
said second electromagnetic field generating device is spaced from said
sdéont Paid braagEatoher shecrditandaafiéld yhawiathayldevidedwssdtl second
) first fluid c auit. 17. A fluid treatment evicie ?ccordin t%cfﬁim 5 . dui
© ec“%%%?ﬂ%ﬁ% iFST P bt SRS &CORT SRt ibihag é%l?’i%lfgggce BRI geideonduit
in a filk¥ Gﬁ&%@&%ﬂ&%@é&%@ﬁ'&%@?@?sfd?ddsé’¥BHH‘e‘f@dQcﬁﬂng_wﬁmf?clfdlréEﬂéE%ﬁﬂg!lievice
and said second part of said second electromagnetic field generating device
genergeyeraiend decooohelectiofitddmatiofieldiwithivsaid ccondiud fivsa diegonch.
direction opposite said first direction. 18. A fluid treatment device

adCordinly 1 Eratiens dressitr ekl arst Patorsailgebbiadlustih agpraikparts of

.. field generating devi nerates a first electromagnetic field.within.said , .. .
B e s R e e
space elaciremagnetis fisldsaenar %ﬁﬂg Qﬁdﬁ?ﬁ@f@@ﬁ%’agﬁaﬂﬂﬁ magg@@%ce.

field within said conduit also in said first direction. 19. A fluid treatment
dévicé dbodramgntentidém cESiondrdreints aidifirst, avfsecomnd pastslefisaidagnetic field
second electromagnetic field generating device are arranged at said first fluid

genergiiatit i1 SPULE Behwerfr S st 4RBGKEEInd parts of said first
elff”%%%ﬁ gﬂfh%lﬁit g%{)l%reaé&%rg%}%qg lain?Q; éﬁé&’éﬂa%gﬁf@?&héj&}élﬁ%m in said first
according to claim 1, wherein said first electromagnetic field generating

circuitl@tigsriceimpsisastacailad HecilioalGaRIMEIVT currehl id\flGick HeatM&NIn said first
~device according to claim 1, wherein said circuit element in said first circuit

circulcadstibegaiiglzuiteiersarsaaac Al ows passagecondutisatiim arfivsiddivst doauit.

in_said first circuit and substantially prevents passage .of current in a second

P Ret M TR CHRURS T3 e U¥ice according t

Claim s RalUtihecte (AR QUL SANEFEH IO ST SAUFC A AGRAEHAb

a primary transformer coil to provide an alternating current flow at a
providegonlamyatiapstoraneflooilat a secondary transformer coil;

a first electrical conductor electrically connected to a first point on said secondary coil,
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a first electrical conductor electrically connected to a first point on said
secondary coill, 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, said first electromagnetic
fidlacgere rAtiig @ o pelvie bas bl wBsAEcé ascsarf eang saifgsecondary
eIegAr' al con \flct?rs to form said first circuit, said second electromagnetic

coil SHiEie gé%nérsa]inglr e\l?f():léltbeing electrically connected to said second and third

elegiriaalicORLUCtOrRIIR (Rrasaid-SECQNMGHEHI: o thR3 pAifllish USAtEEN dary coil

device for being connected to a source of AC power having a maximum
intermwltageacbfnprisidgecondptoanisformer connected to said source of AC power

ata rimari/?transformer coil to provide an alternating current flow at a )
sé fyrtpaieraraistiedicld genrspibtedrviordusinr cter teradtyicampected to said first

con ected }o a ﬁrs oipt n said chnda{M coil, a second electrical
and thitd electrical conductars to form s ISt circ é, ! . .
conductor electrically connected to a second point on said secondary coll

spaked o gaiefirst et ficld adhidilpclsicab condustariglantyicaliected to said

connected to a third point on said secondary coil intermediate said first and
secongaodrblipbéhtsirical adfindtatoib wrdppedaatoanehd irsufluid conduit and being
electricadly, gonnected o said first and third electrical condyctors to form a
first-citctftid treairaRby tsif OhrRpi PR § UPasH é"s?eéBW&?lB%d%Ha‘ﬂYﬁral?‘?d nga
maxilﬁ%@g&{g&fig ﬁgfﬁ%ected to said second and third electrical conductors to
form a second circuit, a first circuit element in said first circuit to allow

passageoohet vaitantal finsiadliresiion i1 saideireuiitans-iosyhsianidather coil to
_prevent passage of current in a second direction in said circuit, and  a

providgegpAticeniiealerranfipvsaid seeurtpireastoraiwPhssage of current in
sai? SECEH? directio irtl sar'\d circuit and to su fc,tanftialt% gretvent apgssa(g%of ,
AR SIS PSS G cTed 0 @ Dsthomt on said SeCotdary 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,

a second coil wrapped around 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

a second circuit element in said second circuit to allow passage of current in said second

direction in said circuit and to substantially prevent passage of current in said first direction in said

circuit.
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24. A fluid treatment device according to claim 22, wherein said first, second
and third points are arranged such that substantially identical current flow is
provided in said first and second circuits. 25. A fluid treatment device for
being connected to a source of AC power having a maximum voltage,
comprising:  a transformer connected to said source of AC power at a

prfhafy TrEASTeRSNESR S previddian taledt Aty EheFent frodfash wseaddar,third

transformer, coil, a first %I ctrl.c?ll cl(anducatlpr elecir}(f('gl\lxlfyi Scé(%)pOQ? é q nt% ?I?df'ﬁ?gt and

points are %rranged such { 28 subsiantia entjcal curren
point on said secondary coil, a second electrical conductor electrically
secon§RRERLed to a second point on said secondary coil, a third electrical

conductor electrically connected to a third point on said secondary coil
spacet fhoihtsaithfirst davicsécobel goints; ectedatfirst @lectroiidgpeticfibiding a
_generating device positioned adjacent a first fluid conduit and being
maxingyae i RISIRE ceRHBERSLEo said first and third electrical conductors to form a
firs% circuit a sec%laq elecls(irical fielc% gﬁferatin%tdaevice Ro: itioned ad'acq%

atrans €1, Connec 0,Sa1d source owWer m ansfor CO
a secong%ld conduit and Selng e|:ec rca yconnectel?:fto sala second an

providbiif SIREHHEALCARUEIDSS o t0EB h8aGOMsheTtHibr coila first circuit element
in said first circuit to allow passage of current in a first direction in said circuit

anditet sigsstantiaiiydnave ntepassalyecohieesteshtan Srsepomd eliretticedansiaity coil,
circuit, and a second circuit element in said second circuit to allow.
pASSEYRIGH CTlEHANSH I Wt BTH T CHUIHISSI EirSRIGHRPHE! Stotidirstiy dary
prevent passage of current in said first direction in said circuit. 26. A fluid
treatment device according to claim 25, wherein said first and second points
atetidentiealrical cdhdActividivaatnentoavice accarding poiatadmnsaal webenainy coil
said first and second points are spaced from one another and said third point
spaceisfioantettl ifitetpistiageshifivst and second points. 28. A fluid treatment
device according to claim 25, wherein said first.part of said first coil and said. .
i o O AT GEE T RLEt QL S A S Sonuit and
being GRRAILIN & Srstdirg ehamardssaith 3ecand PRIt A oAl sk agitand Said: circuit,
second part of said second coil generate electromagnetic fields within said
canduitnith dcsacoridididegtianaoppaksitéctopsaiddirst aijactior seco28.fAitluidnduit and
treatment device according to claim 25, wherein said first electromagnetic

being gigatderbraanpeabuice wid sarndasdibielsterdrsal rotufEs Jefmtinggcond circuit,

d%Vf*a%s‘?t E‘?Fa%%%ti‘é%é{n Omereg ANt &R'lov%g%ﬁe%s%aog%? ﬁ%ér%ﬁi’{% Q.‘ﬁ%t direction in
conduit and a second coll wrapped around said second fluid conduit.

said circuit and to substantially prevent passage of current in a second direction in said circuit, and

coil,

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

26. A fluid treatment device according to claim 25, wherein said first and second points
are identical.

27. A fluid treatment device according to claim 25, wherein said first and second points
are spaced from one another and said third point is located intermediate said first and second

points.
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28. A fluid treatment device according to claim 25, wherein said first part of said first coil
and said first part of said second coil generate electromagnetic fields within said conduit in a first
direction and said second part of said first coil and said second part of said second coil generate
electromagnetic fields within said conduit in a second direction opposite to said first direction.

29. A fluid treatment device according to claim 25, wherein said first 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.
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