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present invention relates to alleviating or preventing bio-fouling and invasive
species transport.

In another specific form, the present invention relates to inducing a current
into a medium being a relatively ‘non-contact’ form of delivery of electric voltage

25 field or current into the medium. For example, current is delivered into the
medium without the need for electrodes being in direct contact with the medium.

it will be convenient to hereinafter describe the invention in relation to
inducing an electric voltage field or current into conduits for the purpose of
alleviating bio-fouling, however it should be appreciated that the present invention

30 is not limited to that use only. The term ‘BioBlock’ is the name given to the
method and/or device which is the subject of this specification.
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The disclosures, however, whilst having been shown to work

experimentally, have been found by the inventors to be not practical on a larger
scale, such as in application to ships or for other general use applications. For
example, electrodes are provided on the pipes through which water flows and are
used to make electrical contact with the water and to pfovide a current flow into
the water. The electrodes are spaced some 1.5mm to 1 cm apart and are thus
applicable to pipes of only similar small diameters. The voltage imparted across
the electrodes is in the order of 8kV/cm. Thus, in order to be applicable to larger
.pipes many hundreds of thousands of volts would be need. This creates safety
concerns, particularly when such large voltages are used in conjunction with a
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25 The concept of inducing an electrical current in a conducting fluid by

magnetic induction was first conceived by the present inventor in the mid 1970s.
Any discussion of documents, devices, acts or knowledge in this
specification is included to explain the context of the invention. It should not be
taken as an admission that any of the material forms a part of the prior art base or
30 the common general knowledge in the relevaht art in Australia or elsewhere on or
" before the priority date of the disclosure and claims herein.
An object of the present invention is to provide an |mproved ‘method and
device adapted to deliver electrical current into a conducting medium.
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magni t Todweat a relatively non conducting medium, for example freshwater, the
invention in one aspect, provides a method andfor apparatus for applying any
25 desired voltage gradient by manipulation of the applied voltage and the number
and distribution of multiple transformer cores. This treatment is considered to be
relatively inexpensive as it would involve minimal power loss in the medium.
To treat a relatively conducting medium, for example seawater or blood,
the invention provides, in one aspect, a method and/or apparatus for applying any
30 desired current density by manipulation of the applied voltage and the number
and distribution of multiple transformer cores. As power usage is proportional to
the product of applied voltage and current, the geometry of the invention may also

be adjusted to accommodate the electrical capacity of the power electronics.
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that the detailed description and specific examples, while indicating preferred
embodiments of the invention, are given by way of illustration only, since various
changes and modifications within the spirit and scope of the invention will become

25 apparent to those skilled in the art from this detailed description.
BRIEF DESCRIPTION OF THE DRAWINGS
Further disclosure, objects, advantages and aspects of the present
application may be better understood by those skilled in the relevant art by
reference to the following description of preferred embodiments taken in
30 conjunction with the accompanying drawings, which are given by way of
illustration only, and thus are not limitative of the present inveﬁtion, and in which:



and bal |l ast. Further scope of applicability of the

present invention will become apparent fromthe
wa@ledoaiodmss descri ption given hereinafter. HowevBCT/AU2005/000984

shoul d be understood that the detailed description and

specific exanples, while indicating preferred

enbodi nents of the invention, are given by way of

illustration only, since vargous changes and

nodi fications within the spirit and scope of the

i nvent e t I

art e R B A e e T e B BT

ognﬁmtrmmlqmumtwre »di scl osure, objects,

advant f t

VAt a458 AEATASGE A (FoBiRsels AABNEAHLOR s

aen el@ﬁfrlcélfwréﬁtf@wlﬁﬂtw fol | owi ng description of

5 Pfefefmg TR RMrer S nbﬂcﬂ@nmwmé%mlc\wot& t he
acco draw ngs, which are given by way of

|IIustﬁ'ﬁﬁﬁrﬁd‘n‘“l@ﬁﬁﬁ?saa?ﬂﬂ"’ﬁﬁd@“ﬁ%“?fot linitative of the

pr esentiqiB\Eidtiatbs FioHart, ﬂné@ﬁeﬁ@ﬂlﬂ S Barksforiev shdeatcasl,
prior art, the presence of

Pt CouRaiTRg HHSUBeER Ranvle of TnES TG 0hong frgbodiment of
Fltwrfgsgnt;r{\’bﬁ%dﬁ ates prior art, the pr esence of a
magnetic fie surroun ectric rrent flow
10 i n a copyre 7 illystigipsgnem %ng'g‘f gﬂ@& LYK mgp tlonl’mgnetl c
fl ;th I g @meﬂuﬁhte@ MOtRr erlﬁbgalmﬂntﬁloﬂthé pestseatt imgendiomr i or
ar rans 0 5 i t
magnet F8UE %%‘8?’"{33 P"aﬁ?f"é 4@5 tﬁé %BElfﬁwoca’uog of this
|InJI0u3t.ha§r@;an$€mdexarrpl e of the conponents of one
enbodi
i | T usth P SR e of g &UE%’E% feloring sppled to'the
15 Fi gur ecdhduttingshediiraso actidveatesieerbeificieasies ahd efieagi: esent
[ j illustrates the bl ock di agram of
tﬁ’%ﬁfoﬁgﬁﬁégﬁl on of this invention, and Figure
10 : | |%ystwav/t e badigrdunde sheobresehtt yedniiur hestcomey ebayit rhy the
ie he conductin S
o PebPEIRoRiny 5,70 TS STt Pl R O gy omate
vvayluﬂén tsmﬁegfromnsbmé lierther esgelopiante nmadm tmégn@ofﬁéﬁtlvely well
20 2R8YEn B ctS
nown eltectrical theory.
In this regard, the inventor has realised that, with reference to Figure 1, it is
known that there is the presence of a magnetic field surrounding electric current

flowing in a wire. The iron filings become magnetically polarised by the magnetic
field and align "head to tail" or more appropriately "pole to opposite pole". In
25 performing this alignment, the filings form circular patterns and thus illustrate the
presence of the magnetic field surrounding the current.
The inventor has further realised that, with reference to Figure 2, if the wire
from Figure 1 were to be formed into a cylindrical coil and threaded through a
piece of cardboard as shown in Figure 2, the iron filings would form patterns
30 similar to the dotted lines shown in Figure 2 and which indicate the presénce and
shape of the magnetic field accompanying an electric coil.
The inventor has still further realised that, with reference to Figure 3, by
adding a magnetic core to the coil, as shown in Figure 3, the magnetic flux is
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P thedie o piarai e i el opb ERRETR: Ive W of vire ooch
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g Sotwrcesia kel e R Seminey daipd 1T forcdted to
t rianefrel Whilstitise fiet e demaAing aa b dtras ntben itlssre iin aeks? eatiodhetween
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ARl N ek R pfr oS Fesih piBE a2 bl yul g euE anc
appddserbdion heeecmidanNil;. the al ternating nmagnetic field
in the core will induce a voltage, preferably an ac
voltage, in the second coil N2. Note that there is no
el ectrirp@d cMad¥ction bet vveenv;h%%vm coils Ni and N2
© the voltag® M the second coil "N2 is produced
entirely and exclusively by the expandi ng and ‘
col | apShagnveagndbi ctil ifethdr canlisetthsy, witherefeneses ia Figyre 5, by
current Jin £ rst LR I f Juh
nfaRBz B K 814 ool bR et n Brork; BN GRigh the
25 load R, and the secondary coil N2 which produces a magnetic flux (secondary

fiux) in opposition to that caused by the primary current (primary flux).

The present inventor has made a further advance in that by making the
primary coil from wire but making the secondary coil from a circuit of an
electrically conducting medium, such as seawater (in application of the present

30 invention to ships, for example) which medium then acts as both as the

20

secondary coil as well as the load, electrical current can be induced into the
conducting medium without the need for direct electrical contact with the

conducting medium.



and, say, 10 Vis applied to the primary coii N 1,

then 10 V will be induced and so neasured o n the
waewonoasy coil N2. if the secondary w ndi ng NeCT/aU2005/000984

increased to 10-turns, whilst the first NN remai ns at

5 turns, then there is a 1:2 ratio between the coils

N-i and N2 and the result will be that 20 volts w ||

be i nduced and neasured on thg secondary N . Thus 4 or

V2 v, The inventor has stili further realised that,
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of tur f C di . Pref . th .
second el n?iptgrg'g? ﬂﬂg@té( VNNQ %’ﬂf%r%ﬁérﬁ tgflgm%tloﬁ. ©The pipe
nqnevzmngm:floweaqm Itﬁefo(r dbﬂd:ond\)ctimeaquiiumg & hessesnriuetgegendary

nev%b'r Tgr%m &L Wi B58ed o firlsh Reahd's e%Bh&‘%anaRPs are
i o PR P trieprifary

Into whic tric vo
15f |mb‘d¢i@imr(mmosms cpnfcgum;@n Ththis way extapnal @éﬁq‘trmqﬂql@ generated

B3 s AT B blter MUY affdirdifiod Mg (AONE
be anoMaliage isudmbliedity b flltst and Iseeandapraanyiie & @ﬁﬁo?h éHﬂfem is
e WT@%HBH fo, 8o tc@h&mﬂgé/ é?d?um Té‘ ?spft ' %Eé(s Vﬁﬁxﬁ%i‘i‘ Ghe Hecondary

1 are provi a cor
sewodidﬁﬂy T\)men@lta@e ang ge@ﬂwxmurrﬁmds @ﬁe@emwﬁ@dmm #mpg in a

20 pe\ﬁ%@férﬁ@t Qugh steeﬁ’orF oF %lu@\@ cﬁ’é@ﬁ@]c@v@ﬁ:eﬁﬁ‘ﬁn PE: firdugh the

is shown In pp conlguratlo
F.awmdaw findingeis |n|du@eﬁ wsth dige phrrente:«mia@ neYRitage and timing is

C%ﬁ&% QA -th ngﬁ é&'npt?n\}érn%’rﬁ A %ndudeki oMirRat hs Qr&ﬁéd tdi€icient to
mfluue%cle Vs(?un or klxllur;?ganlsr?\g?ne%e%gnc?uc%\?e: r%ggl?lw
It has also been advantageously found that in using the present invention,
25 it may be sufficient to simply influence and / or stun an organism so that, for
example, it is unable to attach itself to the interior of piping in the time it takes the
organism o travel through the piping and be exhausted. For applications such as
food sterilisation, however, it will be necessary to attain a level of effective killing
of organisms.
30 Obviously, various currents, voltages and timings can be used depending
on the result to be obtained. For example, in a marine application, it is desirable

to kill or stun barnacies and the like. For this, a particular voltage may be applied



wi nding 3 proximate the core 2. Afirst primary 7 and
a second primary 8 are provided in opposing
w@omvbiog4sati on. In this way, externa! el ectri cPET/alei®5/000984
generated by the w ndings cancel each other as they
are arranged in opposing fashion. Voltage is applied
to the first and second primary 7, 8 , and a current
is induced into the conductiye medium6 as it passes
through the secondary winding 3. The voltage, and
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vmgsrp\xmw_b&igngl e secondar &hvm ndi ng. The el ectric
current, i t
11 o Faubop SRR e Hiete PR Bl o PR Bt the
t hﬂe%&%fb&ﬂon 0dp. AChmovee coupdar§ pmmcteag@wq to a High Voltage
20 gfs‘;@ﬁ;g' \56 %‘%l{ eas%ﬂ)pﬂy mageoenlﬁl fhlePdrGePbt ’l‘@(fd’(/ fU‘gOOOV for a

rovdn a formof step-up
Conérir@wmtm:ammn A pulse fca'melr H 6o rsart@@ airquites éqge&f-rﬁﬂ@mrﬁ timer

pr I%ﬁeﬁﬁ cg S c?ﬁ%&!gygé,g% %h‘?}&‘)ﬁ{?@ 'toc@eh'v&cé glggé ofaev{é;r'ﬁﬂpﬁrthé’ﬁnmary 7
eXema3. eThetdmedmué meghmﬁc&u@m@mg@ifoms Mﬁc@gdmm i ng
fluid FQud ?J‘Illﬂst?‘atgé‘g'd?gferréﬁ iR SRV ®fe present embodiment.
25 A number of pulses 14 of approximately, depending on the application of the
invention, preferably 700 nanoseconds duration is used in the marine application.
One or more pulses may be used depending on the degree of current that is to be '
induced into the conductive fluid. For example, a delay of 8 to 10 milliseconds
may be provided between pulse(s), or pulse trains, depending on the rate of flow
30 of fiuid in the pipe, ahd the application of the invention. Many researchers have
examined the effect of electrical pulses on various forms of équatic and other
biological species. It is well-known and supported by the literature that.electrical
pulses of the correct magnitude will kill several forms of marine life which are



6 or conductive nediumenters the present invention,
its path is split, with sonme of the seawater passing
WO b@e00X483 prinmaries 7 and sone ot her seawat er POEABR00§/000984
the second of the primaries 8. The region 3 and the
entire water | oop secondary fornms the secondary
| oading of the invention to which current is induced.
The piping of the secondary y§ preferably electrically
non-conductive, such as PVC tubing. Figure 9
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supported by the literature that. electrical pulses of
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20 matt er | ga@ousSmeﬁicala«'sophg@tp@ﬁ mnwa%fhec d@érwe?‘&yeF oyrEst g gsed in

or amogphaysnaldiR nddanssatiERlsal ) . The appl i cati ons
of the present invention are many, incl udi n Wlthggsthip or

ioni t al BIRSS OF ieRRn Heragar (Fush 26 helas WisEnal _%M‘éﬁ‘r?e
fluid, slipkarfeamBl HeeBher coMstri®@dby organisms present in seawater.

The present invention relates to alleviating or preventing bio-fouling and
25 species transport,

J In the treatment of fluid storage vessels and sites, such as containers,
tanks, dams, irrigation systems and the like. The present invention may be
used in conjunction with a fluid transfer system in which water from a dam
or storage container having algae or other unwanted organisms is treated

30 either prior to delivery of the water to another dam or container, or rgaturned
{o the original container or dam.

. Sterilization of drinking water from diseases such as cholera.



and rel ated products, The favourable processing or
sterilisation of food in which organisns are

wo pdoboesed, killed or stunned by the current PBEl/Avuz08d00984
by the present invention, The treatnent of water,
such as drinking water and/or water used in industria
processes, such as use in relation to cooling towers,
and the |ike, where (otherw g¢) Legionella bacteria
and other simlar organisns may grow, A neans and/or

a met h%ll@ﬂh\@'lrﬁj&nﬁéﬂ MRt h&& descrftRbl Meﬁgr%écﬁo@ Witiep&cific
object, such as in relation to tasers,
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ent scl osure as cone I n” known or cus
preacwaleet gfrudiires.t Herapampée, \ﬂﬂh@wgrt hmanrﬂr@nam@rew may not be

20 pesfrb@ch%? e%ﬂ@a%ﬁis”ﬁy € a nail employs a cylindrical surface to secure
wooden parts fogether, whereas a screw employs a helical surface to secure
‘wooden parts together, in the environment of fastening wooden parts, a nail and a
screw are equivalent structures.

“Comprises/comprising” when used in this specification is taken to specify

25 the presence of stated features, integers, steps or COmpohents_ but does not
preclude the presence or addition of one or more other features, integers, steps,

components or groups thereof.”



applied to the essential features hereinbefore set
forth. As the present invention nay be enbodied in
w@eawened483 orms Wit hout departing fromthe spi rP€T/afi2a08000984
essential characteristics of the invention, it should
be understood that the above descri bed enbodi nents are
not tolimt the present invention unless otherw se
speci fied, but rather should {8e construed broadly
within the spirit and scope of the invention as
0eTHBRA A 'DEFIRINE RIEANVERTION AV AS\poyTRsivS! cati ons
and equil val ent arrangenents are I ntended to be :
included within the spirit and scope of the invention
ang appepgdg i .the specific '
en‘g'odi %en; S%g@é@%dgﬁggfgﬂﬁugg{cgfggd to be illustrative of
t he na@pPrm@yswirdinghi ch the principles of the present
51 nvent i;QR SanPRinBigcti ced. In the follow ng clains,
means- pf . us-function clauses are intended to cover
st ruct @BaINgEC p¥Bf or ni ng the defined function and not
only styhdrdinitid sBEBHAGA) @Phding Mt adrRldcR@Uinédluanivithin a non-
structures. For exanple, al t%ough a nail and a screw
ne§PHEeivEEC8 Y ikict ural equival ents in that a nail
enpl oys a cylindrical surface to secure wooden parts
toget her, whereas a screw enploys a helical surface.to,
10setur e ASSHGHERN pgcip ﬂe‘]lrg%mi"yn“{hﬁ%e"é i(i%'m’réWf’ Migdiumis a
f amli®ot Neuipessipants, a nail and a screw are
equi val ent structures. "Conprises/conprising"” when
used in this specification is taken to specify the o
pr &senegecofig@tiidreds tlamhet @sclaimnt eg2rwhersindpsreaare a piurality of
conponent s, but does not preclude the presence or
addiPi BN SH"%Bne or nore other features, integers,
16st eps, conponents or groups thereof."THE CLAI M5 :
DEFI NI THE | NVENTI AREAS. FQLLONG, .
transf ?Pé’.f'g%rsﬁ% aarc%\tiingﬁz% e ”U%rl}zg: a %rr]?'jr%grt)'?eﬁ ﬁ(ﬁnljygone
a seondetawindimigndi ng a nmagnetic core wherein the
secondary winding is a conductive nediumwthin a -
nonconductive conduit. 2. A configuration as clainmed
i n5.cl aiAcobfiguwhtioreasclaineedciorabint i, 2er Sedherain at laast|2gegondary

20" wiRdiYe LieRavide il kA,

6. A configuration as claimed in claim 4 or 5, wherein the number of turns in

the secondary winding is only one.
7. A configuration as claimed in claim 4 or 5, wherein there are a plurality of

25 turns in the secondary winding.

8. A configuration as claimed in any one of claims 1 to 7, wherein the
windings are disposed to substantially reduce or provide negligible radiating
external electric field.

30 9. A configuration as oléimed in any one of claims 1 to 7, wherein the
windings are disposed to substantially brovide a relatively high radiating external

electric field.



3. Aconfiguration as claimed in claim1 or 2, wherein
there are a plurality of primary wi ndings. 4. A

W@ ombiogp4sati on as clained in claiml, 2 or 3, PBABR005000984
there is only one secondary winding 5. A configuration
as clainmed in claim1, 2 or 3, wherein at |east 2
secondary w ndings are provide in parallel. 6. A
configuration as clainmed in claim4 or 5, wherein the
nunber of turns in the secondary winding is only one.
7. 16 confrhgsfratiet MRILAMgGh&comRuttioh bRARY cheQf cRimyh s gl n
there are a plurality of turns in the secondary
winding. 8. A configuration as clainmed in any one of

cl ai s Applaeatds acvap@erdeuoraptplneemm@hl RUSeARE ofahRARAA al@nductive
subst.ant i alJ@é@ ? ce 1?r provide negligible radiating
exPEARY) the PRMENS PPIUFIGS 9 A configuration as cl ai med

5 n any tl‘meorﬁi“bu@h@h as chhinte in, cla»h@hgbnebh@a;mmdﬂorsgs are
di sposed to rOV|de a relativel

i gh
o at g QRepranon 8 cerbrBerY angeid, Sadteiuin el Pfepeoondary

I n&lndohigngnd he confi guration of any one of clains 1 to

0, o AR AERLe Rl S RPl ) SERELSRL B Sy

i neindiigng: the configuration as clainmed in claimany

one of clains 1 to 9, a conduit adapted to provide a

medi um operative as the secondary w ndi ng, and

el &t riApakratusppd ylaireeth aliptidd wiherairethievmediime &t aiopatiuctive
engLgyto the primary winding. 12. Apparatus as

clalned inclaiml 1, wherein the nediumis a

conducti ve nedlun1 13. Apparatus as clainmed in claim

11133r l\iﬁl <t s aafnhe% il (ﬁglhtﬁ?%lr SNehSLir ﬁmgd&éét?f%%qergy is

al v ation of 't con uctlve
15, ivered 4 gaivanicipeletion of the apnduttive roadivm. 13, wher ei n
t he apparatus provides a vol tage gradient to the

medi um
14.  Apparatus as claimed ‘in claim 11, 12 or 13, wherein the ~apparatus

provides a voltage gradient to the medium.

20 15. Apparatus as claimed in any one of claims 11 to 14, wherein the apparatus
provides an electric current to the medium.

16.  Fluid treatment apparatus including an apparatus as claimed in any one of
_claims 11 to 15.
25
17. A boat or ship including the apparatus as claimed in claim 16.

18.  Apparatus as claimed in claim 16, being for the treatment of fiuid in the
| aquaculture industry.
30 19. A method of configuring a transformer to vapblying electrical current to
organisms in a conductive medium, the method including the steps of:
providing a primary winding
'providing, as a secondary winding, the conductive medium.



15. Apparatus as clained in any one of clains 11 to

14, wherein the apparatus provides an electric current
W eoobloa248®di um 16. Fluid treat nent apparatus POTAURISH00984

an apparatus as clained in any one of clainms 11 to 15.

17. A boat or ship including the apparatus as clai ned

in claim16. 18. Apparatus as clained in claiml16,

being for the treatment of fluid in the aquacul ture

i ndustry, 19. A nethod of configuring a transfornmer to

appl ying el ectrical current to organisms in a

conductive nmedium the nethqd includin the s
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W REting, tﬁd‘rﬁetﬁﬁmmlumﬁingehé‘rﬁdpwm 20. A method of
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energy to the primary of the transforner. 21. A nethod
h i .
o Tuert o b b HE TS el B eS pa fence

I norcdtian onga@smeherein the nethod is used to kil
10organlsms 16. A nethod as herein disclosed. 17. An
apparatus and/ or device as herein discl osed.
15. A method as claimed in claim 13, wherein the method is used to Kkill

organisms.

16. A method as herein disclosed.
15 |
17.  Anapparatus and/or device as herein disclosed.



