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Figure 6 illustrates a possible term nation
configurations for the electrical wire 200 according
to the exenpl ary enbodi nents of the present invention
therein; Figure 7 illustrates an el ectrical WiFelguarn2(07
can be considered as formng a series of capacitors

wi t WU ent capacitive circuit accdCdVFO028%2
exenpl ary. e iments of the present |[nvention; 5 |
Fi gures é‘-g‘fg? 3E'Bt(?ite&é p%sé‘F‘IIé ﬁeé‘f‘inﬁt%l“ CPEYTAUS %ﬁ‘i’e glectrical wire 200

typi | .t | at it , l.at e. it
and TpEme s Senmbi BB oL ORI on B ng ¢ o
th | . . L. [ : .

e exe npl%]-ﬁ{ig lllﬁlﬁtﬁgﬁ:g %?%?c%gctd]ﬂﬂre it ERBE %OHISIH%{&{]&‘:S ltb%fné g Qﬁgles of

Figures 1 ow capaci tively coup

curr %,Ecit%%ritﬁ &n &ﬁﬂﬁ@ﬂt %ﬂ)a‘i:i{i]vetcn&it a@c!oﬁﬁﬁgr th @ lexempfaﬁn embodiments of the
according the exenplary aspects of the present

I NVeplicfilaved@dnli gure 13 provides a schematic diagram

of an exenplary configuration for detecting group

| 0®p coFigues 84§ pragiildsghdntade Bhed@tions 6 typidal @0 pRGC@paditing four plaie
to the exenplary aspects of the present invention;

Fi gurapacltdr gnd twkiegts capaciam,arespectiadly, dchidiig roethé ©mmplany aspects of the
providing split ground signaling, according to the
exenplsgpiinwgatisapmd of the present invention; 15 Figure

15 illustrates a method 1500 of fabricating an

el ect ri cBEYH rle2d0eEraibAY ciracitively cowled Fpest ralssarceled Hithe
the pr esent . i nve%t i on; and Figur e? 16-17 proyide
exerr%F%‘r‘“ﬁ WBH AT GUEHIeSHE RTY BRESSf BEPFIEH M Te 200
according. to.,the.exenpl ary.aspects of the present .
enti oh36° BETAT £ ED BESERT DR CEmRERE Ry o o detecing
group loop continuity using the electrical wire, according to the exemplary aspects of the
present invention;
Figure 14 provides a conceptual illustration for providing split ground signaling,
according to the exemplary aspects of the present invention;
15 Figure 15 illustrates a method 1500 of fabricating an electrical wire according to the
exemplary aspects of the present invention; and

Figures 16-17 provide exemplary configurations of the electrical wire 200 according o

the exemplary aspects of the present invention.

20 DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS OF THE INVENTION

Referring now to the drawings, and more particularly to Figures 2A-17, the present
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EMBODI MENTS OF THE | NVENTI ON Referring now to the

drawi ngs, and nore particularly to Figures 2A- 17, the
present 11 15 February 2007 WD 2005/ 024849

PCT/ US2004/ 028972 invention includes an electrica

wire 200 and a nethod 1500 of fabricating the 15 February 2007
electrical wire. As illustrated in Figure 2A, an the
exeW9 HP/0i#bdi ment of present invention RGI7THPIE#PIR]72

to an electrical wire 200 including at |east aqne

el eBYFH iaghtdes 305ieatieal gire 200nd 3 mathed ’%Q? of fpficatiag i glectrical wire.
ret tor 221 which are respective eq.

o pA ST B4 e ePBad e RG TSt iR dreded o a
glogeg%%}c I %:590 mslucglﬁj%ait e%tt Prtlehe‘leec #}gblaieg %%&ucgbflto fiﬁrslt de second

ent t n
59 11.re§1$ﬁ.ggrmpt¥rs ZBlewﬂll:l{ atd refysggﬂvéﬁ %ﬁggd Jneo'ijw fﬁg gl@&%." &k 1ast one

wre 0O may a ude a |rst I NSu atlng

| 2y géckifRdie c@ﬂﬁ’ct&@@@ Bdh RS A idafl Ond RXRiERbIRductol isS1e4dt d
be noted that unless otherw se noted, any of the

| ay@ibSaniglly@ntrapB QI Wit B Snd sedof® tehidd doR@hcloRYeT. The RIr€200 naft also

the present invention and di scussed herein nmay be

f or inelodeaffira insdlating layéry 21 510d sbondanselathg lafbne 825. f or

exanpl e, insulating |layer 215 should be construed as

at | eastt sbawdd tiemgigdl thetiunkyss|othporise08d, agyrofdedayeys (4.4 clonductors,

conduct or shoul d be construed to nean at |east one

(e. fgsulating layers aiF-) vlyhﬁ‘darfesent syvedier didispisied bepin ey By Srmeq g plurality
so on. The el ectri ed for a basica

thi ?frﬁyfréd“f‘%\lffﬁéxw?%‘&f‘%aé‘r@%'a%%ﬁ 3%&14 Rrransfracdgs afcbvsftf’y ¢ insulating

240, V hi t

& olader AT gttt cdnfsct MR copbee ' i TR g 40 vty o
I d b d f

con e Ao ARk L PPty 2 Vol tages Such 120V AC

2104 A, sttty G SR O
avajelgabl @ 20 A BSher). For example, the wire may include a Class 1 or Class 2 capability
15 and other low voltage/current capabilities, and may be used for commercially available utility

voltages such 120V AC and 240V AC, and may be used for other applications other than

Class 1 or Class 2, or these commercially available voltages.

As illustrated in Figure 2B, the electrical wire 200 may have a longitudinal (e.g.,

lengthwise) direction, L, and a transverse (e.g., widthwise} direction, W. These directions may

20 also be referred to as a horizontal dimension of the wire. The wire may further be considered as

having a thickness (e.g., a total thickness of all of the stacked layers) which may be referred to as

a vertical dimension.

12




As illustrated in Figure 2B, the electrical wire 200

may have a longitudinal (e.g., lengthw se) direction,

L, and a transverse (e.g., w dthw se) direction, W

These directions may 20 also be referred to as a

hori zontal dinmension of the wire. The wire may f ub®Fkewary 2007
be considered as having a thickness (e.g., a total

t hi M%P2805/034843]| | of the stacked | ayers) whPERUS2E044628972
referred to as a vertical dinension, 12 15 February .

2007 WAhopBsIreeg Al pewmwwswz eFRingliops (oot illustrated

. al de t ti
ter TS %*Eﬁfr‘n%diat 1 wod s P by o s o

f tt d th 200 i he |
ai v B0 i) PR At B prweled OF s igp e pover
PO LRk 0Lkt 0200 TR) B 0B IDDERHRL L0 B BHf ey

sourte,” voi ce ansm ssi o

553 qu‘ﬁﬁecte@toCa &stﬁ%n%@u]@fe@e wﬁ‘dﬂdouﬁ@t, Gectrodi€lieWcB@le.). 1t should be noted
portion) may be 5 connecféd to a destination module

(€. BatthepMsbift hverBih RS not BLEAIPRALIGIIRY IpaBcul® Fdmterminhtion (e.g.,
should be noted that the present invention does not
neceassarsolrye, ¢anb btadiel, eaybuyp ki includearonzdudinat gititnpakiroformed between

(e.g., current source, earth ground, etc.) but may
i nctwedemaatiaupgintsudi nal portion of wire forned between
two termnation points. As further illustrated, the

first arg fwéeoilutrated, thedirs endgeronbietmxpndugiors 22 barpidgmesl sudh that the
that the 10 at | east one electrifiable conductor is

M rdagonslesifighle posdrcior it feaspiybdantiallygntrapgpi /(e Eofeiored,

t d d t L
corHAErEr encgvgflwﬁsftf%ﬁ%ff P B B B o pered s
that f { | th fi abl
co ﬁlal ? %?‘%ng %ragtc a.lldzil:napgsepg gl'({)eg ?ectrl 1able rioﬁdu% me? k! {clgl?nlo?b Entact ¥.'1th a

. t
§ gu%ﬁm%l%b{éﬁ n A g ?s@f;eﬁ a? eqc ) v%{hgut %Otlgh%é thef dnE §ft e return

turn con uctors 221
ter Eﬂndﬁ:ﬂﬁsgﬂ@ Nithe 8t YsuBdMnliARRB L pp&d0 8Ses AtneREEDS %ﬁ&d théif the return

mean that the return

15 conductors 221 completely surround the electrifiable conductor (although such a design is
possible). Instead, it means that any distance between the return conductors and the electrifiable
conductor {e.g., the thickness of an insulating layer between the electrifiable conductor and a
return conductor) is so small (e.g., about 0.030” or less) that such a foreign object cannot
reasonably go between the return conductors and the electrifiable conductor without touching the

20 return conductors.

For example, as illustrated in Figure 2B, the electrical wire 200 may be formed of layers

{¢.g., substantially flat layers) having a stacked configuration. At least some of these layers (e.g.,
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15 conductors 221 conpletely surround the

el ectrifiable conductor (although such a design is
possible). Instead, it nmeans that any di stance between

the return conductors and the electrifiable conductor
(e.g., the thickness of an insulating |ayer betwdé&February 2007
the electrifiable conductor and a return conductor)

i V@ 300524849 (e. g., about 0.030" or |ess) that PETER2M4/028972
foreign object cannot reasonably go between the

r eechpmcabdsirametiony 2pd e Fgngvidonythe sddiiprofapniiesiver

wi t hout, touching the 20 return _conductors. For

examfl“éﬂg againitq %@Wlﬁ%ﬁ feyres 3t ilustoge crqspy é“%‘l;‘é‘c‘il‘iws s eh
F o S P o g o e i et %tx?':?stf’é%sﬁesem
B0 Gl P et RS R Bty AeEP LR 530, 0

5 andgd; *é:@a!iﬂﬁ?e' thf: Wiksg F?Qhrké‘ﬂ\%d%bﬁar@s%ﬂfla& kAR Pikes %f‘lylgures 2B and

adhesive. Referr ing again to the drawi ngs, Figures

3, %dcﬁ\}el&sh§ Hofin B IBCIH MDA, tl‘t'é BWRucfs TP BSk RkBggered
conflguratlons of the electrical wire 200 accordi ng

t fiLngxeMh@hyy AdRRGbSudforn WRIth (af,eMi tranksveyse Birdctidch).( f or
simplicity, the insulating |ayers are not identified

i n K fustretsd BAIGSW3C, he Bowucsxalegl, ot corlectyni2i @mayotfe Bldgiur es
3A and 3Mare sinmlar to the wires of Figures 2B and
2@er qrebqiselydsy Elngher, Asillestretpshin FiguRi3Purnothe3Bndugpr (g5 1e8M!
the conductors may have a staggered arrangenent and

10 neppdycior ?%}éi@ah'aﬂwfold?ﬂ Ferarfpiipdperdicion(e g, Elestrifishlocpniyetoie! e

di rection trated in Figure 3C the
conaﬁ%l?%fﬁéd tﬂé”l%*re 3Fh@? coeewmaar %i%sedr{ﬁﬁ Bermrioh ehetpically or

over n.the ves% urt her | | ust Fi gqure
RO ORI S mPRegn » PR Tt Ry R Ot 8t g
Eﬁ%mdl? r? 1%4%916:(9 (\é% b? t{tc%kngesg %%gﬂ? P mlga?btgldl g, or other mechanical
duc ustrate Fi gure
3heant)ia BQ«@:%EJu%lsmﬁa%ls%yth gl ﬁppr((\@deg mord ﬂ?&édﬁ% baVrier along
chem'cal ly or
15  the longitudinal edges of the electrical wire, making it more difficult for an object to penetrate
the electrical wire and contact the electrifiable conductor from such longitudinal edge.

Figure 3G-31 illustrates a wire in which a conductor 210 has a round shape, whereas
conductors 221 and 222 are wave-shaped or substantially flat. Further, Figures 3J-3L illustrate a
wire in which the conductors may ¢ach be bent such that they are formed in more than one plane.

20 For example, in Figure 37, thé conductor 221 has a bent configuration for substantially

surrounding the conductors 210.

Figure 30 and 38 illustrate a wire in which a conductor 210 has a substantially oblong
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15

20

mechani cal ly) or bonded by sone manner on a side. For
exanple, in Figure 3F, an upper conductor 222 is
joined (e.g., by stitching, seam wel di ng, chem ca
bondi ng, or other nechanical neans) to a |ower
conductor 222. This may be used to provi de a nor @3 February 2007
Hﬁﬂ%&ﬁ&k e barrier along 15 the lQ@Q%%#ﬁME@g edges of
the'e rical wwre, making it nore (%0t for an
OBjRGhn deRalPRARINR] tR: wirt RS bEhs@GE Fatt 6bweyVint @rdfeLcgont act
the electrifiable conductor from such | ongitudina
ggjnicaton @ﬁ%m Slaehdhe wirg (e.g sapeigiene§thawing iy yseditaprois 2h a
uctors
S o0 B Lo AR eI ER A )
Fugntitveire, ancﬁ:ir @td:rc&:ﬁnua&ﬂ(ﬁlmgmals | THS] theatir@ m& be WhkdtEprdvide MiN C h t he
conductors may each be bent such that they are formed

PP AT B 9 RO Priga Is an Hocleelifal Wihnpl e, in Figure 3J,
the con@petQly, @i Hairafimb Qi Qb BbkoR LiknQ aufiRfhe time
substantlally surroundi ng the conductors 210. Figure
F0ximitydf @@cmdmhm trAgtpewensuply B additionhéredan tg meydidierert or 210

B shodRe P Pedutotuss b P el Ratedihy o

E@,&cc@r&ﬂé’f@ih@pres@nh@ver\ﬁbr[e may be used as part of power
line carrier (PLC) comunication systemin which the

Wi rler ekamplg, as i“‘ﬁ“ﬁﬁ‘-‘é pntFjeyp 44 the lesricalivire@§0 nag alygdnelder o provi de
Bt PR AR e RO [l A0 BB
LddiB SIS En blecDil BverEbricl sOyplicd Alte@haOpTLIMbICAL T ERexSiplad S.

Thus, the wire may be used to provide high 5 sgged

FRefUE R théié“é%‘@%"“ﬁ‘&‘l bl @aymlé?"é?}%’f‘edt“ﬁé‘i“érs pugh %ﬁ"sﬂ‘&s““

BIMeEIy &8l U QUL RY 6,658PB RN GRFOMM THABMMSIOR 1By Transmi t
el ectrical comunication signals during the tine

prD MiEmQWORffABmﬁmcrras SAME) whith v filAAGn Plande 2062 apiphbyished n
addition, there c Lfferent types (e.g.,

PP 20 TSGR ERo O 1 AP S LRI bbb rne
WirdiEFuk i€ kbl G280 PSR 2 Pl of such portions 450 which may each be

dedicated to carrying the same or different types (e.g., formats) of communication signals.

It should be noted that the electrical wire according to the exemplary aspects of the
present invention may be used for fransmitting communication signals independently of any
electrical current. That is, the Electrifiable conductors may be dedicated entirely to

communication signals or entirely to an electrical power supply.
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etc., according to the present invention. 10 For
exanple, as illustrated in Figure 4A, the electrica
W 8o 28 % gﬁy al so include a portion 450 mh'cﬂcﬂﬁﬁmﬁ%mwﬂ
reserve or an electrical S|gnal (e.g., a
comuni cations signal) in ghé g to an electrlca
pomer belng supplled el sewher bﬁ he "hot zone". For
conductors in this reserved portlon 450
way Fﬁgfﬁ 6%tterned conductors such as those
described in MCurdy, et al., U S. Pat. No.
6, 688, 912 ( NON- UNI FORM TRANSM SSI ON LI NE 15 AND NETHOD
OF FABE%H TI NG, THE SAVE) which was filed on May 28,
2002 a uﬁﬂﬁ%wacw enber 4, 2003, and which is
connDnI aSSI t pr e ent Application and is
3 ncor po g?gﬁﬂ % ?ﬁﬂB o é Further, the wire

200 may |nchude 3IuraI|H§ such portlons 450 whi ch
may eachHEd FEAPERIEHCPGIL Wiieh e foipectirbptopped on opposing sides of

different ty ormats) of. comruni catiQ
si Ghidpdeasy @egﬁsﬁa‘ﬂ%@nﬂs %@%@ spif gt lév%eaerqleeg}ﬁawfe peductor s at
according tq, the ex Iatg ects of the 20 present
i spstrofisdly %Ean%i@pm tteghseRondi et CORIRIORR cat i on
signal s |ndependently of any electrical current. That
is, the Electrifiable conductors may be dedi cated
entirel conmuni cation signals or entirely to an
10g| detri %ﬁeleﬁawérwxwﬁmrgmg toeslajgn 1 oyl gompyising:
PCT/ US2004/ 028972 CLAIMS What is clainmed is: 1. An
el ect r i Bzt anq,,sw@n@@ﬁtgmng,laﬁgrs whichpre| fermeg bejween said at least one electrifiable
el ectrifiable conductor; and first and second return
coreldeeter and il Srst andesesand pebern cendiistors.apspeativelii. opposi ng
sides of said at |east one electrifiable conductor,
such that said at | east one electrifiable conductor is
at

3. The electrical wire according to claim 1, wherein said at least one electrifiable conductor
15  and said first and second return conductors comprise substantially flat conductive layers having a

stacked arrangement.
4. The electrical wire according to claim 3, wherein a distance between said at least one

electrifiable conductor and each of said first and second return conductors is no greater than

20  about 0.030 inches.
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| east substantially entrapped by said first and second
return conductors. 10 2. The electrical wre according

fodRadgse fUrther conprising: first and sec %ﬁuzmmmwwn
|ns t|ng ?ayers whi ch are fornmed between sal i

! east Oﬁlﬁ‘ e%cg:? I g%%?clgﬁigg ociag% ::ofxqand std as’a];itégc%%d %%gn conductors

second e urn co
d I t
| "o Sohhds it offel o §éﬁl%%8@ﬁ§efcqf§?ﬂia%n%ﬂ§fr§'a$@s it Cctifiable
d 1 d bstanti al |
£ 1 P EERER chRbRED. o5 GRS i PR e Bt o itent

4. The electrical wire according to claim3, wherein a
distance between said at |east one electriflable

ct each of said first nd second return
Rﬁgﬂct Shedpfic m@%aéaferéwg for%%m 1o hsiEB R B0 SpoREd ki conductors

/024849 P 25972 el ectrica
m&é‘eg?w s-H R M TR A —
ctor con act ea oth r al ong
oottt e of et T’“t’%“é Hire 2 P’PFGE%‘{G eas BeA ¥ Object from
said ectrJf ab] uct or, eI ent r apped ,
by P§%‘“1%f&“‘?5 spidielcipigel e g qmiactivg peid %&egxn@cfer £ contacting

electrjical.wre accordin claim1, wherein said

fi r°§?° fagt eptRpoond TP g’é)‘i\’ﬂi?ﬁst ors are treated by at

| east one of a mechanical, chem cal and thernal

reatment to forma protective |ongitudinal edge of

said electrical wre, said protective ed |nh|b|t|n% .

a florei EPP %?ﬁtfé'@( witg @ﬁ?rdlﬁé Ffb‘tl”fl@t% Wheria paid gﬁ%@ﬁ?‘@aﬂ insulating layers,

wire and contacting said Electrifiable conductor

wi teReagt cechothsealppgp lopgiladignl edgq of said plaqtriecghwireecond

return conductors. 10 7. The electrical wre according

to claim2, wherein said flrst and second insul ating

Iayers
8. The electrical wire accordmg to claim 7, wherein said ﬁrst and second insulating layers

15 are treated by at least one of a mechanical, chemical and thermal treatment to form a protective

longitudinal edge of said electrical wire, said protective edge inhibiting a foreign object from

penetrating said electrical wire and contacting said Electrifiable conductor.

9. The electrical wire according to claim 2, further comprising:

20 an outer insulating layer formed on said first and second return conductors.

10.  An electrical wire comprising:
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contact each other along a |ongitudinal edge of said
electrical wire. 8 The electrical wire according to

Cl &hdobsnabyerein said first and second insul apiPes2004/028972
| ayers 15 are treated by at | east one of a

nmechani hem.cal,,and .thermal treatnent to forma

pr ot ect%\?‘geﬁtq%ggfgg}tﬁﬁgﬁl%%nd%%ode of said electrical wre,

i d protective edde inhibitd f or ei gn. obj
pane FafPE eenT BTl e e S e BhATARE R alfed oe

El ect rif.i.abl onductor. 9. The electrical wre
eec‘alﬁable onductor: C )
according to claim2, further conprising: 20 an outer

ot ur . DONBIAFBP e Bondiont Rk et Gl evrs

o1 SEPPEPRBIE BRI EUBT o SEBA QRS TRl entepped
ol O ERA FRAT oGO A SPRUPPRS  and second retarn

[ ayer s, s aeCloBet upgpe 1A i P peod e sondctos

el ectrifiable conductor is at |east substantially
ent™PRBREY: by said first and second return conductors;

third and fourth insulating |ayers forl .on id )
first affeftauesioad E@PEGL?S By Braed onsad %@@@fl@&% insulating layers,
first and second groundi ng conductors forned on said
1G pirpgrectivelys®drt h i nsul ating | ayers, 10 respectively;
and fifth and sixth insulating |ayers fornmed on sajd
first afihaudkibingpatngdrise femied gr baid dist and gecgad grpyuding conductors,

respectively.

L

=11, The electrical wire according to claim 10, wherein said first and second return conductors
15 - are treated by at least one of a mechanical, chemical and thermal treatment to form a protective
longitudingl edge of said electrical wire, said protective edge inhibiting a foreign object from
penetrating said electrical wire and contacting said Electrifiable conductor without contacting

one of said first and second return conductors.
20 12, The electrical wire according to claim 10, wherein an area between said first and second

return conductors forms a hot zone, said at least ohe electrifiable conductor being disposed

within said hot zone.
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11. The electrical wre according to claim 10, wherein
said first and second return conductors 15 are

tr §a4 SfdsMs@t | east one of a nechanical, chem,gale,alflser
thermal treatment to forma protective Iongrkggingp
edge of said electrical wire, said protective edge
inhibiting a foreign object from penetrating said

o 6L S oS O0E, SRR SV LGP LD B
I S R N O
2o @nrzég@sﬂ%i@o%ow R Y —
SRR PRy L 0 2005 020508,

to claim 12, wherein said at |least one Electrifiable
conduct or conprises a plurality of Electrifiable
hot .zone

t ; 3 eai
Conit | sSRECRRTRLTTY GouoRy il%%ﬂ?iivgegeé@?;gmongﬁga@gtwd R—
seqirbntie St of St alle tltneil e i i Sppgrmunicaion gl

elggbrical wire according to claim13, wherein at
l e one segnent in said plurality of horizontal
segnent s of S ElectriflabJe conductqors i s use
1§ v ansmi Pherei PRESCEBYRE 13 i éil“fgl‘%?if&%%?%%ﬁg&eﬁts gt seid Blectrifiable
Ieast one seg i.n said plurality of horizontal
dreomoF uSaF %S“El’lee"t‘er‘i’fﬁ”i(gﬁi dPC elesiirabhades is used to
supply one of AC and DC el ectrical power. 15. The
el ectrical wire according to claim 14, wherein said
connmuni cati on, signal conprises one of a voice
comtuni dB% sleftrics] Wiratccerding fo demd 4o whanein F%@Wagmlgnal comprises
15

one ef a voice communication signal and a data communication signal,

15

16.  The electrical wire according to claim 10, wherein a capacitance formed between said at
least one Electrifiable conductor and said first and second return conductors is given as C = 1.5
*W oL »g/d, where W is the width of the return and electrifiable conductors, L is the length of the
return and electrifiable conductors, € is the dielectric constant ft)r the first and second insulating

20  layers, and d is the distance between each of the return and electrifiable conductors.

17.  The electrical wire according to claim 10, further comprising:
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16. The electrical wre according to claim 10, wherein
a capaci tance forned between said at |east one
El g¢h bdobhakbe conductor and said first and se
return conductors is given as C=1.5 WL Slﬁeﬂ%ﬁmmmnwn
Wis the dt h f ther tur.n
conduct &t *}s&h"st"ei T hopding & @Cte’nt sln g?i’:layef finf} rc?fladgﬁars in said electrical wire.
electrifiable conductors, s is the dielectric constant
for the first and second insulating 20 Iayers and d

r.eturn

o e e %@ffh‘ﬁ%%%@% 18 B iR s W%ie&n?béeaﬁ Petptyaing an outer surface
1
ac%% 59 AR S %@%@Q“ st o Seernd styiding °%§i%&fﬁ@ﬂ one of ssid
SR schat i cdnaclote o B di/a? stiafe Bt aplg ognductor

clainilo, wherei n an obj ect penetrating an outer
surface of said electrical wire contacts one of said

fir econ roundi n andyctors and.one .of said ..

[ o o e G R bR O s B Rl ooRfirSunding
conta ing said at | east. one e rifiab
o Confctopiiaiaby Pesti thPReioD SBPAR 170 10 Soriagted] SRS o g being

said first and second, grounding conductors inhibit
poW%Wmﬁqgﬂ%ﬁW@£#%ﬁ¥@ﬂ“§haIs and | oad- gener at ed
el ectrical noise frombeing emtted fromsaid

1%l ectrical wire. 10 20. The electrical wire according
to claim10, wherein said first and seconﬁ retur
cortfhict dheclarivcal witgaqepsding toelaims\0e Whdein s et #nd secbnd return
conductors conprise a rate of heat dissipation ch
i s eppdustasyand jseid figst pud secondl erpupdingRoadyciPat SOBWTIFGE ra'E?i‘Pf heat dlSS‘Pa“"“
round conductor, for a %iven cross-sectional area.
21, wiipheis gfeaier thanaate gf heat distipation iy as wupd eandveles, fopmgiven %OSS-Sﬂcﬁonal

said electrical wire conprises one of
area.

15
21.  The electrical wire according to claim 10, wherein said electrical wire comprises one of
alternating current (AC) electrical wire and direct current (DC) electrical wire for supplying an

electrical current having potential of greater than 0V,

20 22, The electrical wire according to claim 10, wherein said electrical wire comprises surface-

Inountable electrical wire.
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alternating current (AC) electrical wire and direct
current (DC) electrical wre for supplying an

el agd hdoSgdasoUr rent having potential of greateps
OV. 20 22. The electrical wire according to CF%?I%%%‘{MBWZ

whersel NTRAkC Sl BEhd dcEakintd &ai | 5
nmount abl e el ectri cadlm %ﬁl}l g“ﬁ%ﬁ%?ﬁ%%%‘% second return conductors
PCTL452004 3 ' i I or di tQ ...
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25.  The electrical wire according to claim 24, further comprising:
a grounding conductor formed around said second insulating Iayer; and

15 a third insulating layer formed around said grounding conductor.

26. The electrical wire according to claim 24, wherein said electrifiable conductor, said
return conductor and said grounding conductor comprise one of substantially curvilinear-shaped
" cross-sectional geometrieé and substantially rectilinear cross-sectional geometries.
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27. The el‘ectrical wire according to claim 24, wherein said electrifiable conductor, said

return conductor and said grounding conductor are formed in substantially parallel planes.
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The electrical wire according to claim?24 wherein said
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entrapped by said return conductors.
31.  Anelectrical current delivery system comprising the electrical wire of claim 1.
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32.7- An electrical signal transmission system comprising the electrical wire of claim 1.
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