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10




conductor central |ayer portion has surfaces defusi

a G conductor central layer first aperture and a GFQJanuaryZOOT

conductor central |ayer second aperture; wherein said

A conductor includes an A conductor extended portion,

an A conductor first layer portion, and an A

conduct or second | ayer portion; wherein said A
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conductor |ayer portion aperture; and wherein said A
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central |ayer portl on from one anot her. Filters of the

BRIEY Pt ¥ip I?ﬁﬁ(ﬁﬁﬂlitso as low i nductance filters

or non-1 nduc ers.” O her aspects and

vant ages of t nvention ar di scl.osed in
Fl(ggln %@ﬁ%vﬁw Cﬁe #H%tse@} Oﬂ’tn?eé’ﬁg ‘Fovteﬁl@h?rr gures and
(];;;Eoodl ment s.. BRI EF DESCRI PTI ON OF THE FI GURES FI G |
FIG.& i3 adepplap giswafanaBermative tp the fagirathogimntof a novel
filter; FIG 2 is a top plan view of an alternative
FIG.& i peideiviest ofthd SHerafithe firskunchoddnéns; a si de vi ew of t he
filter of the first enbodinent; 2 12 January 2007
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FIG 4 is a side section view of the filter of the
first enbodinent along the line X--Xin FIG 1, FIC;ZganuaryZOOT
is a schematic of electrically conductive structure of

the side section of FIG 4; FIG 6 is a top plan view

of a second enbodi nent of a novel filter; FIG 7 is a

top plan view of an alternative to the second

enbodinment; FIG 8 is a side view of the filter of
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data for insertion |oss versus frequency through

Fl(ia$ isgudde vigw f therliliep af hppesoad ambedimgnishi el ded fil ters.
DETAI LED DESCRI PTI ON OF THE EMBCDI MENTS FI G 1 shows

Flgn? isppede ssatidradew of theifllteeof the sevohd dinhglimendilmty theline X--X

mK¥ading 10, dielectric 20, insulator sheath or tubing
30, conductive el ectrode 40, insulator tubing 50, and

FIGohilisatschensicef tleosiealf0continsivk atradtu3 Qf thehidehesty JIFIG;
the formof a sheath or tubing, surrounds portions of

FIGONU Gldir¢€it SdhefibliOMed 4 théBkdral &He sbethidnehba@ingiaf," ounds
portions of conductive el ectrode 60. Conductive

FIQOUBIsRGcHndi® c6Mbbhdlisdblidy SNARGHLIARH, FHES a%yégzgﬁ including a

noWdiGIRELS ﬁigfcg'ggoiﬁg.igérhlﬁdﬁﬂﬁmﬂg; Tnsul at O? t ug ngs v, 7EG e
and portions of ctonductive el ectrodes 40, 60.

FI® B § %tgrrel sﬁgw Xesl? atd £df ﬁ}slsgaf'tg)?lg?sgzvﬁﬂgsg{; Eq\.ge:ﬁg}t( {;li]gt%.ll%\garious

pobip SFRSEECF WFRIREA AR Ui ng.  Conduct | ve

ended rtions and may be
Dﬁéﬁz‘ﬁﬁbgéﬁggﬁﬁ?@&ﬁ %%BQ%QQ@T% res, or pins, and
be forned for exanple fromnetals |ike copper or
,Flgf ﬁ%homﬁﬁp UppRE susaceifb e hingding condycsize heysingnl 0, dielectric 20,
insylagos shepth grdubing f@ycondurtive elepigndsgtOc bndaior ubingridugidhg
condyctigrlectiode 6@ tInydater Hh whisdiasayde in@igs forh jof e sh@0lortalsing
sugands ppitipny efcraduptivea clegerde bt msulatoFiuBing20i sutrosids pbeRns of
condugtive dlectwlda pe Gindtdtereonsingt @is cyfindrivallg iged ind/@rrounds
diehagtrid 20y pdfioanal inmbatoreshiagds 0) G0 pndpartioax beindaétive electrodes
40j6% er nal conponents are not critical. The perineter of
conductive housing 10 has for exanple a generally
DiébdtHiPL0 Gl be b laARBULRH for REGANISH AL ctBpoklntd AAUBLYr sheath
or @B8iEs 30,990 49 Baheat BEXAGARAL, octagonal , generally
centrally symmetric, irregular, or simlar shape.
Cohd :ég pi%&ﬁ s I1@) |6bealfe éxté & H&Huﬂgi é}r{&gga!féé %rrtgg pogzg%rﬁgigl rods,
ﬁgﬁn g0 gt B Ry g RO eyt gt
ermnals 310, 310', 320, 320" extend vertically
FI(?%s%\ggrf %ﬁ?ﬁgp}/e(re réég{fa%glpf gﬁ( gl(teerll}lati(\)rfe ﬁ?tgru .’zsd{)ni%cl%ging ggnd?l(g%gen}gousing
0, and conductive clectrodes 40, 60. Filter 200 has a generally rectangular perimeter.
FIG. 2 illustrates that the shape of the perimeter of the conductive housing 10 and
corresponding planar extent of internal components are not critical. The perimeter of
conductive housing 10 has for example a generally elliptical, triangular, rectangular,
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of dielectric 20. FIG 3 shows insulator tubings 50

50', 30, 30' each extending vertically beyond the 12 January 2007
vertical extent of conductive housing 10 and

di el ectric 20. Conductive housing 10 nay be forned as

a conductive coating or layer, or as a structura

el enent. Alternative enbodi nents have conductive

housi ng 10 vertically extendi ng beyond the vertica

oo ke 29, BB Bl T IR M o s

engt hs, no |nsulator t ubi ng, and no dlelectrlc 20

rnat ermhodi nent s .have. S- sectlon of
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el ements. That is, it nay define sone apertures.
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hof'lﬁﬁ{talf f F1! ?ﬁgﬁx tR@é{térg (S)If}{ Aﬁﬁn@?ﬂfdt tX%S Stlot houf]m% 10.

surface of dielectric nativ odi nment

Alt%n&'h@ 081? lc19@h8fsm%q% Cyt (%n lst%ﬁ&ti r% ﬁacf' O, aﬁ? sur{‘hl.lafg

1nt81]1(§ n’ts at 1s 5
“8 ¥ %leﬁﬁ g GT&YC candugiive 4
ho %%1 By foime F? BEFWPE %9 mefs% gyetal Alpragtiye eg%e@m?&ﬁts ave

1o GPI CBY% %‘Sﬂgé line X--Xin FIG 1. FIG 4 shows

filter 1 |nclud|ng A conductor, B conductor, and G
Aliegrtiely dhe topra the bastomardiog e fr anddke hastanelicondacgvmhousing
10 gy léﬂmﬂarxgé thet erierdsonwprditewirds (heagisof haustng Hiwich that the
flapgsrrpgealines chuplrcores a sTrfaceRfdintettiic 2 i ncl udes

conductive el ectrode 40, conductive connector
Aligatativé ethbodgienn h430, crassdeaondicondnetivasianroddds0, F0aos
cirgdard e tevamplo cdl atdbedy wizle ndd fbi. Wad&eisila grokOsectiond hmay reduce
indnomdkect i ve | ayer 450, conductive connector materi al

regi ons 460, 461, and conductive layers 470, 471. FIG
FIG. £dtows stiomsl dhuehecsffilkr ¢ e TR 148 Giewtthng (e HRexX! & AFIG.
1: PIG. Ukhb@§ Mréhi iGKNesS Aﬁécﬁlldﬁ&ty{ tBCcon&Lé%&EéHcﬁG cORHERd: PR A
corhﬁcfo?frﬁ[ﬂd@gcdn‘auéﬁze‘%{ &0, %ond Sse L M eh4 rtlggg&{ #0, and
colREEYd @) 4hHCHHLde C(m?lh@t%f ‘8 ondidd te%ct@ ci% 4] gc%nductnie

COIﬁlg H taf 8l re 189 ngg! a!n Qon ul%yer 4%8‘:]?}%'}; ﬁ%P u {élldja
COdCﬂg tl% g@ Il ?(1{ COdl umtlv%ga e?qng}lct},vg éﬁP]&l}thO& mtena? €
P

COF@%%F?%W‘F& V|de conducti ve

0 on bet we adj acent conductive el enents.
FK%oné] Va diplep sty 15491 Indin BN QS feRTEickRess diclectric
eeP@@?dW@“QB@YbﬂéﬁaHW@Daﬁ“@ﬁﬁsforn1of | ayers, and
preferably function to provide generally uniform
he emduetivioconeasim aetsrisls indudgiinatedals desgrid o proside ayrdustive
cor@geithne Condsictiny@mnd@er witetidleindlude hultme oot 1exitedna Soldere tindl
corglycitheqtastee (onducti¥e obnitebier Ratetiahdgioho410, @dMAG0,461 Gunction to
prolvalgepndidGvotonnbeioB betveeh hojdesne ¥éRincisveasl @ndits. CoOnaleGlé Ve
pin 60 of the A conductor. Each conductive pin 40,
60, extends through a different aperture in



conductive layer 450 of the G conductor. Insulatingq2 january 2007
tubing 30 functions to conductively isolate conductive

pin 40 from conductive I|ayer 420 of the A conductor

and conductive |layer 450 of the G conductor.

I nsulating tubing 50° functions to conductively

i sol ate conductive pin 60 from conductive |ayer 440

of the B conductor and conductive |ayer 450 of the G

coﬁﬁ’é&ﬂﬂ%a@énal bRk ugs, m@tl la¥Sn %fébl‘aﬂh B &rs, %f@ltablgt%nctlon to
préHBd BGR-30 Qrg-t ulfe BRR GG o %ajc&ftlépﬁtg i 4%lay%r6

mat er i al aroun on y those portl on
£9nsa

ctr | it ot
CJnlaﬂé 1;)@’9%%3; ha ﬁc% &é:? (2 aégﬁ cogdt}ci %j‘ﬁ)vogl B
1il %}F 918 g B eciryae evg F ctrve pin 60 of

‘«‘E éP% wg&ﬁ S EXighgsd mg sggnt aperture in
co ‘§P¥%ay? 58W£ter“§° '481. Apertures (unnunbered)

t hrou h_the various | ay ers are sized to allow pins and
Ingulatine J4bing30 fugetiong o o @t@@lxtimletsgﬁndmﬁ@meﬁp\f@m egpdnctive
layen 32Q:q% th dsconduitariang censlugtiveddyss 440 of theiGetandtietps Insulating
tulang @ dianctigus texprdugsvely idlatd dopduasiva pine@llyiont @dnductive layer 440
of therR gertdugter drslendukTive ytetidsinlaxdi abhdocton. edge 492. The

radial extent of edge 492 exceeds the radial extent
In aftcradiye cABOdinEne, madadlg @bingn30, 50 nsoesrefRded BNdsdBRe
maa¢rial hivend il thodk betioad diRhsy40, bhiehat aduldlorxyRaticaticatge
corQ€l oty cHRIUERE Bae ASadB EorkladrsiBdetddial  extent of

edge 492. Alternatively, the radial extent of edge 491
ComBYctR¥ ERBE @ 1

Qgtelat&%’g& %’ﬁﬂ? allIgfef errg I&J}%lge cond sé%l:l% \%S %Syuefrages

of the A conducf:or and the B conductor extend over at

AR R BELER iy Sl S BHI068, 91 Y L g

pr%;t Psbly per cent of that area, and nore

r.ef er st 8 erce at, area.
Bk gg‘tfbt% i a#eﬁaﬁo %?4%5@88 s e cpricnds
A8y 4y bexign Strﬁ‘élal}sy toghdge 9% dde ragtial
extteﬁfeofte %t%%@%ﬂdéfhearﬁeat rfeas ot aeles dgh Theiredialexieat ofsdaes 491
an%égzﬂﬂt hexpwsd is at least 2, nore preferably at |east
and nore preferably at Ieast 10. A separation

Al@mtlaﬂzéhmmé cxtiie of hdget 499 tmadi ket thnsrendomstonesaved W radial
exightj detige 49 Atematively, tize rsdiphexadrit ofiedliesiPaney chetedeehe the
sarhagsethe rafi0 cstant of HOthi cdlgeshi®0s4dPe as a separation

di stance between layers 440 and 461. 5 12 January 2007
PrdPereble) b boynduativedbyeds 6ff th Al @R@RSAr atlll BRITS b&Aub®dr SxtBRI Per at
leaStA0 RERNOI th@yRfacd 20 1Ridd ho@RRY B0, pRTedhIS ARG SOPEMERDf
thak A& Boré pE(&aely 46 Q;et‘cs,nt%tf tHa€ Qi%ﬁ dd anr@fn%ﬁ—fi‘g’dly af@kash §@§ércent

ofthat oy e preferably at |east 8, and nbre preferably
| east 12. Preferably, a ratl o of a Iongest di nmensi on

Prdfhafly e Rllio M LIALE 106 oF ‘&%Qr a%e%FP tt %%
a % tio ? a \‘g)-‘ t ([ﬂsfgtg?st

ele g‘t:h% t% z\iNga e
t P FE
2, ]Fgrgéjlre gra Mgﬁaﬂéj ;'\‘fg reepé Blfya‘.g eI ements 460,
461, .47 and 471 rra be omtted. These conductive
A BHARE Grtaprgimasans he shesfestdistance pebresAdMe PRiegFovi de

uni f orm conducti ve
Preferably, a separation distance between layers 420 and 470 is the same as a separation

distance between layers 440 and 461.



connection to otherw se adjacent conductive layers.42 January 2007
The maybe omtted wi thout changing the design of the
conductive structure showmn in FIG 5. Layers 470 and

460 may be replaced by a dielectric potting nateri al

that provides a uniformdielectric interface between

dielectric 480 and plate 450. Layers 461 and 471 nay

simlarly be replaced. FIG 5 schematically shows the

Pré@AGHCH kMR o%tarlargtegtrametsﬁd lhta%ﬁa Ifo@e a@%y 834 ¥ ion
dtﬁitfch’%t\s\fe@n ki%%ﬁ % &2 AR sa le Gt rntgare era ly at
leqﬁ{’@ L% %thga Eeit ra er p | on &

ousi ng po tion. ousi ng portlon |s optlonal but

Pfgfre"a 65910 gh? e i epesdDiR Pty Sl 1wl o paration
dist ttl& r'mﬁ atping uaahle Pt%lr? PEFEraBly|ahfrast 4, and
ML PSS Y‘?H@aslt§yer portl on of the A conductor has one
aperture The B conductor includes a pin or feed
Alierpadiielp g509ror 2B of slgarents HaG &6 1 o 10; ansid 7 1 Phaybe aynéited. These
copdyictiv oepropctehmateria gerionstadesigneddn eraxplsrunifoen cofidective B,
copipdtian worhnwise ndjaeane calidspiiedayare [Tht imag bt omittee! vaittatuher
changitty thidesigrhe the condoetiviestructafe shinen & BiGh dLictyers 490taah d60
maytheotghced by aalddedttic pottifig inheri@ thapderddeara wifdrh Bletuglr
intbifgre bapeseh dietecatc 480emBpleboc Layers 401CkntAg | Biak sR@ldriyde
rephicctine B conductor extends through the aperture in
the A conductor and one aperture in the G conductor.
FIG e soheRkaBy GRAGUGE @(5&111@1'?\% FnbGld drFAel Y. THRALALR Vé §tﬁi&ure
mCIIIHI%s@BeQQ@%H@rCOHW@&Sf' ter 1 is not connecte
circuit, the A and the B conductors are electri caI I y

Th 8P4 hﬁ&oﬂc Senfii] QhRF ortlglrr gnc? a cq_ts}ﬁg poﬁ he housing
P O‘ggﬂﬁﬁ&%ﬁﬂ e&? %‘%e C?ﬁ‘ ¢ ongifét%‘t" Cﬁgf‘&g 88“ uﬁ'é’r felnss

Tions of the A the B conductor, and the G
tor Pr ef er abl the | ayer portlons of. the A
Ths;%f o ?fdf}%‘tl%fiss‘? g Pt deoush PortHow ang P dadier porgpn.{Ihe layer
potiog 2 Eteff’r FAMUET B4s @R ARBRIS ur f aces of the housi ng
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| ocation of their apertures. 6 12 January 2007 The
The o Baper & eomdbicions arh dispasgé relporett one afotlidn euds thanighugh orion
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._.

Preferably, layer portions of the A and B conductors have the same perimeters and only
substantially differ from one another in the location of their apertures.
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Alternatively, the A B, and G conductors may have 12 January 2007
| ayered portions that are not flat, but instead are

generally flat, such as |ayered portl ons that include

steps, curves, or waves. Alternatively, the G

conductor may include a pin that passes through an

aperture in the A conductor and an aperture in the B

conductor. One reason for such a pin, would be to

'conflrmthe filter to the three pins typ| caIIy

rnati.n rr Al

S R P 2 R iy s

| nc Udear 8r %ﬂaﬁ? %ermt a%é! ‘ie{}@rf’ Elhouslnhg
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Altdmhativalyt eachant vethe i B ambGtcondmtdrs map delfiret ddd@iohaly@esures
and 2hydnde 4@ oay oo ondgeotreuhity Qoringct ad dndfoah etitkmeeeshown
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conductive connector material adjacent |ayer 420X, and
Alerndgivegiihe | QW bind BRoh@R 6T IaR 68y Dby b GEEAY tBat2Pe ndtWat, but
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to dfpositigaliiadtes bEel2@rodand. Simildtmbdifieatting cirl Bo@sdOesfcetiel the B
cotiducaughiddidhal Béhdutiprdigdd meybehtdgedgpohQaclC&REUS tiskfilar
fashlic@ab 1348 400, 4200 feeacetthy & MU BCédnde@ordOnfc@eM At ¢ layer
of @fe A Béndectod ther@ﬁdana SARE WS WIS pﬁﬁﬁé@éﬁe’lééﬁl)&'e 40 of the B
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acctrdi § bé’c%g é{fﬁ{jﬁ %%rmc?e cs:%dr’]tg gf th% ll'ljgl on u(}tg%: ﬁ}éss of

rec angul ar perlrreter FIG 7 |IIustrates

oft

h t the e aof the er| ducti ve
FI@ o f %‘ r8 E@ g S ﬁ%é P@H@ﬂ%wr}dﬁe‘éﬁm
hog trécr t}V@ ectreqlis oy feed shrqughs 40, 6® §enductive
g%'ﬂ uaFVf‘c?J?Fdwé? ﬁ@»@nﬁﬁa@%avq eqiepde fig foresmwét}@ G, A,
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ent agonal , hexagonal , octagonal, or simlar shape.

'ths FihGwshawssindwpet sunaes offan|altema®G0filidr 708 inchidingg
Comdvanvmumgtlﬂyfeldeﬂoe@cnw elsctorde§ 4@ @0. FieolgHns 4 @endally
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howligrC1(r adedrrédhonditlg pradar gxtdn ef infepiacOhpéhepisArdfot cAHcA The

wire. Termnals 310, 310', 320, 320" extend vertically
beyond the wvertical extent7 of housing 10 and beyond
the vertical extent of dielectric 20. Term nals 310,
310", 320, 320" are intended for connection into a
circuit. They need not extend vertically relative to
the dielectric or the housing so long as they can be
connected into a



circuit. FIG 9 shows a side section along the |line

X--Xin FIG 6 of filter 600. Generally, FIG 9 ha2January 2007
the A, B, and G conductors and certain dielectric

material between them Specifically, FIG 9 shows

conductive connector material region 902, conductive

| ayer 904, dielectric elenment 906, conductive |ayer

908, conductive connector material region 910,

peﬁ%fgr' 6 \%th 8&% 10 sni%i'lg)l i g 8 %?z{fl . hrpt cllle
re@%%lufaq ﬁ? g? ive ggélonah 81’ %%’ng%%}{e Pge conn e Ct (0] r

rial |on ductlv connector_ nateri al
Hga e‘b 5%% ?g&r&?@a fiae abehigitt F rlecasa ge fed
@dﬁd?ﬁ& yciue elggirndes 4 00 are in the
O%P ‘? Pl&rorr fdﬁ“ ) ifsﬁméalﬁéﬂj%ﬁ VeB30 SR ssiend vergaalydieyoud the
vertigobexigp of heyising; 10pnd bexordthe pritert extort gfideplastrg20). Terminals
31 udEP\A20cnseded farmpridcion ntgh oircudt Bheyoredd oot oxésing
vegisaheralativg e tddnieotiicier the housongdudengas tidyatze b t@nrtected into a
cirggihduct i ve | ayer 918. Conductive connector materi al
region 923 conductively connects conductive el enent
FI609 slmvesonddicdeitien dlayethe 83& X DkKah 806 .rd 6f iR 600 GeA3411RagG. 9
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938 oa% *B’r(ﬂ%ertSBr fagse3e,end A gper sylapa 830 fapiage pertioash thecniere
sudacg o gondgotivaplementtPi ¢ 906 has surfaces that define an

aperture through which conductive el ement 60 extends.
Elepeatse18; P10, 922 Hbsandd§ femnr patefsthe GaondefiornBickastric 934 covers
at lepe thay regidnhofabgduriabe efcondontida eteineet & inefate Bementd 2087910,
91ZdHduatdi 318 shetydielsctfio 434 808tiomsan Grstntvwiecpical @nfddtion 8Gveen
comimetuctlenentl6@yad shedl Somludiod IR eleetaic 93 a1 bs i ha €& of an
anfil@iri ragiog, sach apefibel sitpt, thaughowdds @Eoﬁﬁ;ﬂd}ﬂ chridvbrie OB 60.
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t hat conductive el enent 60 can extend through them

Di@kQRY 966 Bis sﬁttg&ts tﬂa't H&ine%ragbﬁfire \ﬂ'ﬁm&hﬁa\k}%c}? g‘(%l Eéth% ?e%nen{ 60

[ r
ext% & D&élfcntl&p& d :gs: 1 @%ﬂf%sse hr & rﬁl \A}]hrrgﬁ whidh
OToR Ive e eneng 60 extends and another aperture 12

2 rou h whl ndu t|ve el ement
%ﬂu iﬂyee% Gad ot 5T G58 bantGo i Tayen o md 922
%errfaars SRR PPOHE rraaggw IE co@aﬁwcqlrwt B9 sxtends.
may be part of an integral elenment including
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dielectric 906 has |eft side edge 926, and conductive
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either left side edge 924 8% 928 nay extend further
from conductive el enent 60, and both left side



edge 924 and left side edge 928 may extend to the | ght

as far as left side edge 926. Left side edges 924’9§January2007
928 may represent the extent of |ayers 904, 908

relative to edges of the mmjor surfaces of dielectric

906 around the periphery of the major surfaces of

dielectric 906. Conductive connector material region

910 and conductive connector naterlal region 916
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s Bl et St . 22 bRt 5251 ot
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anl)ﬁ&gﬁs for m@'na thte1 Bycondﬁctor es%dgﬁg‘%glgﬁgldgc}wteg%géﬁtﬁéme

940 and any dielectric material therein functions as
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tol erances. However, they may have different sizes
from one anot her.



The areas and the shapes of each one of elenents 90

904', 922, and 922' may be different from one fZJanuaryZOOT
anot her . Preferably, if the area of the major surfaces

of conductive |ayers 904 and 922 are not the sane as

one another, then the area of the major surfaces of

conductive |layer 904 are the sane as the area of the

maj or surfaces of conductive |ayer 904', and the area
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B conductor. Preferably, the area of each of the f'?ﬁUanuaryZOO?
and second apertures in the central layer portion o

the G conductor is less than the area of the | ayered

portions of the A and B conductors. Preferably, the

vertical positions of the |ayered portions of the A

and B conductors are wthin the vertical extension of

t he housing portion of the G conductor. However, the
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Preferablyethe taypr pastiohs (tfehﬁdéfCDmhxdtdnyio aoneteriap theddyer portions of the
B eomdudiot. i ve el enents shaped to outline the respective
areas of the housing portion or |ayered portions.
Preftiablyneht iaealoy eachhe t, (i, and Reboked GPEaE! iRt d¥RYalNANE portion of
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In :ﬁ}’ﬁie&!'ﬂﬁbdﬂﬁﬁéﬂ@éﬁfﬁte&s\/halvﬁlgﬁh@es%nf(ff Fet ER IR EnS for 110 volt
andGMS)ihphHeond, |F18ust1 l(pfs RhdeRm h&f ch%‘létlep&' fi hﬂbu"[:ll ®

ab%éfi%nﬁ%%mw? B@&g@n@o@%} %‘% g%ﬁi - f ! P%%%%Es

less 4R blggl £ OPYe b 1s£aﬂgﬁ et?{%en qond €
laygr epvé)%loq @ﬁdu?tg ;? b811t 8{1?1?1@61? and the distafice

berfifn deuntiyg sy e epfEL GdE¥ dhengoout |

CeUBITRICE Ve ok RSt w&Féléma%ﬂfe 60t intsAdedtp implyny lipsis on size for
any *’éoP%‘la%ﬁngéTaﬁevw de and flat. Wde and fl at

Cross-sections fy reduce inductance. Conductive

Altprgliéveengpdimaugto (Gtegs0%nte 9 2f0sanection of extabhisufferaed as
condugitysihousiog | @ partislbes entfelyécaives criave|oe othretveisOBGingdR0.
different extent horizontally in FIG. 8 from the extent of housing 10 at the top or bottom
of housing 10 in FIG. 8.
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Preferably, the ratio of the sumof surface area °f12January2007
one maj or surface of |layer 904 and of one nmjor

surface of layer 904" to the total cross-sectiona

area of the two apertures through which el ectrodes

40, 60 extend is at least 2, nore preferably at | east

5, and nore preferably at least 10. Preferably, a

separation distance between | ayers 904 and 908 is the

same as a separation distance between |ayers 918 and

Al?&ga IVP J)ry otEo%l 0 3 l 0 d men? ousin
R W

a an%e %} ZFX ﬁl Wgr aag?s 0B§1g B}hat the
ﬂé‘tgep%rgg yﬂyenﬂﬁeil%c‘bvreésf FISHI I east 8, and nore
Qreferably at gﬁst 12. Preferabl aratio of a
A11 BAYE CoPdiEeaisdave morashegrEen efiondicive elepiagres 40,050 nos-

irgpish fon sxamplegrlativgle widscanddlah Widp end Hatrressdetiivns may raduce

lnﬁl@ta@?el east 2, nore preferably at |least 4, and nore

preferably at |east 8. Apertures (unnunber ed) through
Candectivgdiyers?04a9es, 913iraed §22 et prefemblydfornpidns dapbits on surfaces
ofidredeskrat ¢iergentt 906, A28 to pass through. Alternatively,

the G conductor may include a pin that passes through
PrafarabPe teutitto 6fthé fen AF sueRBElet 6f orNfajaNsudRes SiEeer 004 hitfof
onB nefRAUELRIof 148L904 8P tdiflcresieEotRnil ea I &oRReliBes
thieQEH thith kblt8trbdds 4r 60 &iddags HMERE2 RhHE p}éfalagﬁla't )éasé‘S and more
pr@féﬂagiyaageagtnoAl ternating Current (AC) "plugs:

shows a CI rcwt schemati c nodel 1100 of filter 600.

Pl‘é::f‘ﬁg'bl Kioh GRtAge f)]é% eérplg er@?(}ﬁﬁimdaﬁﬁ 1&11%%?1%? (a:s&%separatmn
ps ngf e

ding a first A capacitor 1110A,
ilfirfg a&"l’i‘& Ogagam %gﬁ 1120A, a?%%érr%%éc aC| &_ﬂ eparation
distanige, ?%"’8?%13 %St gigefe até%ﬁﬁh‘bmoa\%ue’@feagbly at
leagy a&ﬁH{OﬁeeP act uring tol erances, and
capam tors 1120A 112OB have the sane capacitance as
Preferablynp raiierof dilangest dimensfonca amiaier suhes affexss 904Mosseparation
distanee betatrylayerifdahd beusine10Aat least O Bporkeeidcabhred [ebd2() Bnd
map prefragdy ehleass 8ne capaci tance as one another, within
manuf acturing tolerances. In an alternative simlar to
Apetterek-(Enu@bemthotiiowgh the viahieusclages ste sk@did alRpins and insulating
tutggsdol phdsieouglayer s of the A conductor and additi onal
conductive |ayers of the B conductor. This type 12 0
AltZhadiaslyahy GZRAduct@ma) ﬁl@[lﬂ@i MehAR ﬁgé fl‘iﬁﬂighﬁﬁ% &ture in the A
cofedu@®? adPat ARAuR i tleas c@rﬁ‘lu&tlaﬁ If?:fre i a&m%@ to
con @i ﬂWﬁﬂgrm tfl&e%%‘iﬂSQWcal@rb ﬂRH V%feté)g fg%) plugs

simlar in cross-section to ectri C

FIé o t)wg 9 @ﬁi&ﬁ{ écﬁ&n%f‘cy Bde?gf' O ﬁrf%ellj %6(2 %3@ If\i e l o(vav the

coh({]uc:? L8, are 1l efeda p?rﬁe é: 1? Flsmsits E F}OW@ model
Shighgiis 0 A a:);é L0 b A et ik Pipapacitor
ﬁg fl SEFOp é“IaB L erftlﬂg, capacigpdild Py 1110B have the
§° 8514 a8 ?Wl&lﬁarnaav ferluing folerangep.|agd capgeitors 11204,
11%% eé@dﬁﬁ@ﬁﬂ%lta@@a@ew potiyp ithirempapdaqiyréngrtolerances. Most
preéeplvcapacatorsayld PAg D OBa hif O ardi Bl 20Boskliave Srdant icomcitance
as 0Wth@9mm)n@ﬁmnfﬂmrlngi01m% section to conductive
| ayer 922 resides on the bottom surface of the
In addietnatimabimileotdbe Fiv & dnehodimerBahdre keayesdditRazl, coQd@dve
layasef dendveiduviel ndadnpebiednwtiet &8t e1ed9 couctdh. MhksAkpe
nmodi fication maybe made to the B conductor, adding an
addi tional pair of 12 ©




conductive | ayers. Additional pairs of conductive
| ayers may be added to each of the A and B el ectroggs']anuaryzow
in this fashion. Wiile the conductive |ayers are
simlar in cross-section, they do not need to have
the sane thickness or surface area. Al that they need
to provide is an aperture through which the el ectrode
(60 or 40) of the other of the A and B conductors nay
nduct Ive connectio
of%ﬁ%r?lgtgve\’% bO%H’%l nt ?mszil ﬁtlo élaﬁ?rqtgq nllélaﬁ P ]8]?:1 glqut %thlﬂf‘?e

ele C cwgtseqt ielectric 908

f"@?‘%‘iné m cag
reﬂgee ayeﬁ qtlixﬁq cppyflugy néecllay?régpﬂar in size and shape
H%LTSF 0&6 04895 od on tppaf e afdidena dislepig- Bote
°°§ YF‘é\?04faé‘fir98 rarep%im u%{@ Herpaecpdspeleptrads 60 of the A
Coaﬁlf'?é‘trt Piylerly ndadditienal digleofrig similar insraspeection do dielectric 920
regdlq wnder epdyesived geer P33 pod e addidenabsendptteye lapst 61228) bigelar in
cresg seativnito MDduetirtedayea P32 rraideben ths dbudm kaufacs wf ge additional
copdwstize tayen Bothdayays 822 022X arcmmhéudtiatbly comyected lts cleditode 60, A
sindefroddifiatipn maiyde nedda tgthe Bedcatiedoe iddied s additioabl pair of
conddrtidé haits SAdditienabpsiendeondictivelagan g e uadad tb salhairekk A
anfl Bodledifobesinahid BhioaOWHUE HRIBndddfivéldyed dRoghIBNh SrosWi&Bon,
théyl'\:ﬁ) 1idt hb& tohvd 1Bk sHROTHEKNEH o Burac afd UATI that By RediNd pﬁwlde
is G0 Qhfoudh ¥hiAAatiNak Yoo M@B@@%&f&%%&%ﬁ@ er.
cofidufetor glaﬁr ex@nd QRO bEnREivd 5%?&109 conponent s usef ul

for exp aining steps In asse of a connector

In g%%ﬂ nfd, %IE Ilﬁa‘?errialsﬁgfsg% f }%n%&be\ﬁf ft tﬁ\D%l fe %f a‘g r% ?!Bg
als 1€5 a 1 ca, al ore
th (%el%ctrlcs ¥ may E%; aze‘s P %% g%:ii}?r 1n§ ﬁljégzc
indei E %; HTHAr P g 5@? QLTS /e PO O hiF mﬁleenet ahprige
Segﬁ {p@te i §naﬁ( € ug algg%Blﬁ)&ﬁ?EE)I"l \F@”ﬁ i c@c materials may
@?b@@“?ﬂﬁ%@m§ﬁﬁgﬁﬁ defigdsi s conductive and wraps
ont o plug base 1201 such that inner shield strap
In 9B gBodjrentsaibe Goeardecoriaeensiuetivelicisplated fpimnth¢ dr odridl
copsfugiors iigl all pmbedimeniis.oiienghellterds hotpontdctadsn 4 20@WY, the A and B
Cogbaqmramyommﬁmlmsphtqdlfugn besmogiede surfaces 1201 S
and plug base lip 1201 L. Filter 1203 includes
FIG!| EXis nedmpoditd,of 4flageant cqpnginennbyfulfotiSiphgnid@ steps in assembly
of Ekeictot chidirasfiltdr FIG. D2kowdkGo vEH of alll@CHakO i) 14Ghowing
phigitebeibles siderizd Bkisd SR bas33nt siffe 12AF. BREBadeSI 205 SROIBAGH
phighasPsiddskace 1 BRACKpRk B8se 13081 DYare eaR G Nk 419ikY aﬁlﬁctlve
groh pef GY PRig %oﬁcﬁf&ﬁ%%ﬁ& Al qna PR csl@ducmtf@,%wa' of plug

conductlve pin A t hé pl ug~base necting

COB?IE IQ ﬁtlfé& el f126i1i§ cgndugﬁpéj#{ﬁtv?ﬂ’a { (9nt6 EF& rb?&r 12t0 hqﬁ'%te
o (H) Ergaﬁg eu:uil1 telic % 36 %ro rp1 ﬁlln i1
Egﬁéde W ﬁ;}_ 1%n& ¥ sonfam o, % ase syl syrlaces 1S and

hner shleld 1202 such that pins 40, 66

ngn co du t|v Iy |solated from conductive inner
Filigh { 24 jngoels @a\’i?mﬁ%@y hoysing\ & Elasiredn o

terpfalsgd 180%% cﬁl‘%ﬁtror%%éo ﬁ@lqﬁlrs ermingls 320,320 Rilist 1203fis pysembled to
plugdrprdeack side 1E0EB breegnneeting teratinal$ 3 [ efghe Sredudictoreo the rear
tergpinslipigplpg porGuctiverpie Aboldhepivg dasencuniedmettbrenifidl 32¢ of the B
corglynioe bt tbc raasrmanhdibscondndiveeimBhn i thivaysendiy) ebctrode pin
60 exmamds thiough bols tl 2OJH U 2GR ahieidd202 tildcaodd yintio ekieady @Afagh
thettier 20aH2 i inpbitighicld D20 ehaQpiasing 6irem&n coRBSam olated

frof?éddsdieasnmepsidelgtipye outer shield 1204S whi ch w aps
around the assenbly of filter 1203, inner shield

1202, plug base 1201, and bmek side filter pin
assenbly 1205




to formfilter assenbly 1206. Conductive outer shiekg January 2007
1204S and inner shield 1202 are physically connected

to each other and therefore conductively connected,

conductive outer shield 1204S is physically connected

to housing 10 and therefore conductively connected to

housi ng 10, and therefore, the G electrode, the

conductive inner shield, the conductive outer shield,

and the G conductor are electrically conductlvely

S
o BATHGROF ofe tern%gal maglrcggn 1hge.r s %rap é?. /oé}

di E‘{Ph[l ceﬁaf eﬂ%’ﬁne&hé%“ingu? He Wﬁé’é"pﬁndl ng filter

ele S A and B,. and t inis physically and

i%g‘ﬂ \Ezégﬂg ShQpvsonnctive 8‘”%5%53% | Waich piras asgypd i assembly
of 03515’&‘FF %1&14/ 1202, plya daret 1208 aadibarlssidniitorpsrasembly 1205
to dyyialter aggeablin RSB pretpctivg quigr shizbE048 and inbiathivdd h2Q2vee
phsigalfyoronnesie t Gachuphesfand Fereforgndndictivap domieaed, conductive
ouges higldt 08 & msioally qonnectdd to heusiba it dsisherefnecallsaively
cophastadrtp baiding dh ambthesfore thoGhtedtivde,ahid emdsdtivelisher shitldethe
coglptine oeteoshicld,rand e Ghomiunat ieelenhally 6@ty connected to
onadddéthéronal conductive strap portion conpletes a | oop

with strap 1202S around the back side of filter 1203
BadoR kide giMltet Hif afcmbBOhE1LORS BélectdD fraid i 8tth H&dﬁh@ cbA&ictor back
siRpRELIR @, de, afd Bheufihé Ls%émm}hééndh&oﬁ DRk HsN¥and B" are
el RaNG Ebctsd fARe 9(9{“45 & 3 %E}EEO&Q A Oé"dfgln S

0.

B e

I oop aroun lter extendlng bet ween contacts

conibasse q ?i(ﬁgéi)(t en | n gh}gepg)n ;%%ﬁ alfO crftlg glap@gr

ctors h
Blugibase %Cﬁfé?ﬂHYﬁavws@
mDH%5¢‘8P§f %Fﬁﬂ“%&y connector, in connectors
for art of, extensjon cords, electrlca
In B’b‘b?T %% cmbpdipentop addifesiiebenductive stran partiomeampletes a loop

with S8@p 1 3P% Scarownshibe sk sigtsod dilter OB ngtvragn dicgiin pbrtions 60, 40
extending pp Hicepppiikesideoffutidier. Vet isdisaddpidnal engduatiet wospkportion
cogfiegis @agactutide ¢fribe Hldérnig stcan A8 suckl thatthosirapd 262C indatke
adgitivie comlyciartppory a teldestiveilansaroundafilien 1204 &xadiihg between
comtacth B HB B0, ané hlsb geeading Betwkeragumpuatst3d vl 820'equi pnent ,

| i ke autonobiles, trucks, boats, airplanes, and
FIGS & insxenaplatytoliend hds@nblF e s GleORNEShAcr B HRYEibi R ed
heilelhi @8y bdicorfBag ih Raal P BREEIAEtEN FERNRLAGE FARES: Pt of
ext@Bdiéh &rdd, SRBBalRkpPSanca) gle@@dﬁlé)ﬂevw @&Entﬂﬁé{lﬁl dhoct@hiund

coﬁgﬁ%@g éﬁ&ﬂ@i Q431 éi@:YroV ]SE%& ﬁi %Eve 9 npt%?%etwork
de EIQ 7 m!,; LRy eleiﬂ% 1c§|§ EQ ot oflz fl % 1p n elev151ons

ans ortat10 eq 0
e%g? %X%la_t?% and trat S dlé E S€ Blanlérf Vel‘Et?V]j;\?t See or
Tt 8 ocf’ HrEPTETRY e
hogy n%?i%‘a. E‘%Hﬂgeé o8 AT FTFIE PEy aﬂéidwr‘x u?aatn% havea
e& SRErhoanpe desieap f%dpw pqwer digita) 2007
COWBUQIB uiliEg peYiFnAS fioted 3pekeat spefialt Crifhiigh ml@ee la fequicney
POVHss versus frequency. Conmon node refers to signa
assi ng between two ends of one el ectrode, such as
FI(Eriés:on@m pedamancnrves of 8 Heviephadegiths stineurpef fherdi@ns e
embédigest wigineohnaged 34 0iftecenB d@ifigaratid@aridont1BA widi s shielding.
wi t hout shielding. Curve 982 shows the commopn node
per f or mance of 14 ©




paired |ines 310+320 to 310' +320' shielded. The |lo

two curves represent the Differential Mde |nsert|\o\ﬁ2‘]anuawzo07
| oss versus frequency. Differential node refers to

si gnal passing between two ends of different

el ectrode, such as ends 310, 320'. Curve 985

represents the performance of an unshi el ded assenbly

after connecting 310 to one line and 320 to another

Tﬂ. t\% &ﬂve@. 40 8@39}?&0&1‘1\% %E; IS Versu 6110986
58 gl %&%ﬁg@ L0 ﬁd“ oA e %ﬁﬂe 7 yonds

e f% 0
n%t?'% %é%étﬂgéﬁ’é or 320 to
WB% mp ]Pq:gg)nnance of
paHF#EI’Pé‘i‘Sg’ %TL Otélg 81“?18“&0 dB |eﬁ'pr ovenent in the

Iomer frequency ran es u to 1.5 Gga Hertz (GHz) then
PV AP PUFTS? éepfeﬁaﬁ renlflﬁW@d@sWﬂlOli Joshyersis fiegency.

Dl eGﬂ@iZﬂOd@dﬁﬁ?ﬁﬁo st pebsingsbatwenartwio sndd efskiffgrmaieeroddy anch
as 20ds;i] 023201 G v reienesents(thi-pgrformauke df as enshidded asssnbly after
cogmestingd 14 toame 3ife Bid 3Ntogmetiteling wialna d@ublh catmedtidatatablished.
Cubid 9% repricicals the peforsihnmsofianheldel assehmbBsaf@r e@tneétidg Bl to one
linb @ndB2MI o driteeh titkt wiR@ ghddnd camtbetiostdbliched| ToS Shigldeat er
effebtaend iRofel HPALKE ih thetiferehizal cinlvéa, 81210 UB lﬂﬁtfo@talﬁ&l@n the
lowaITRRYGERSy rhrideh UFl D5 &ifoNat= qoﬂz? @Hen tyRIGAIRAN&E tHah!30eHRS
im@iovemesarhnh @ 5&E1Z (03, @GRYI t ab or inclusion in any

type of electrical connector. The novel filters
Chi&] A889shoh8" r?s'eﬂmﬂrl@ss e%ﬂerﬁﬂl tﬁlﬁbe fl% M ?{ g&
mé H)%Sioés by 'ﬂ{aﬁ%l B Lhd atgrq IOGIS-I 1fFerc 1a1o ode

| na
th' &rmrial%sP e telO a_t?S(? | IuP éo al?]oo f%lt GIBS%W%]OE\S greater
connec or tlon of any fllter of the

nyention, cont acts f the A i ns are connect ed
F1¢nt2ol a%tsmwwqrﬁ%c Teding, aw@? B Rere Thsygover Gifer fiaclosed herein
Fhle oy Teglugian amK &peod clegingalsopraciont The nov&lafﬁaes disglesed

hetﬁn jr alsp sHEbledar ngertion idinepingg ejmé in the canfiguraiions npiediabove,
whethef asgarteat aéﬁmbt@ﬂm filifrdniggrateddnteacontiectsr g 4 filer naguch
mtagateépmq) AaPrnegtPp, 320 are both electrically connected

to one another and term nals 310, m 320" are connected
In pprgastdnert anp fittert dfehd inb¢rgionj @niansef thed aml B @irsese doanected into
a circuis thd G rendvetonerlter aersaing Balall opwenn®td t@a shikadtial
caphkivafenat iswehiykctadns @ sydnan ganadf il ter may be inserted in

series, and filters may be inserted along both source
In @ Fiekt Ei@&dﬁd&mfigﬂﬁﬁon kdmdhafes ondlefd draUitter GRAT @%ﬁﬂhtt@@m 320
aredlHogh Ae@ROANCLBRecldRith oROdnoktRr GRNRERMET 3'1@ o ﬁ% c
togRthef, lah@ the! AIlRARiRRINEE T Rris acfﬁsﬂfnc@@%'en e b er and a
loaﬁnﬂlt&gﬁngl LELS bn ﬁ’l'té}l m4a beliftsen 88 I %}1@5% and fi lter ag%e

9&1 the source o
lnst | n el t;{wer Cl rlcw T, the G conduct or | s e| t her

% gd conpect ed h\ bst a aci t Sd’gg
f % 5 3 a“&°8n I ) S acto a% i ncstiensiong a
Ik B DR YRt SPUEGIR BEY aad apgucierdIn A is connected
in §eHeLelpag @ %elcot‘ ]énef hetyesn th‘?ts%‘i“ifétfp@?fe]b@é\ﬁ‘?j]@a‘éour ce or

sink of charge. 15 12 January 2007 |n operation,
In ¢fhirepirquél, the ST somduaterigneithes oaling eonnsctedto 4 pdetantiah dapehigance,
or gqnpecied fora sybtemearennidy e Gonndugtar saubecadwetvrlymodeccwoi ts @
cormlcltini s ¢oamoe nitegad] oftikefiltvo irserderTih @radde oerceay sibke ofictnirgeal

110 Volt -50-60 cycle or 208, 220, 230 or the like Volt

and 50-60 cycle power, or any other voltage, phase,

and frequency source. The | oad may be

15 °




any el ectrical device using such power. The source {®January 2007
al so be a battery, such as a 12 volt battery, such as

a battery used to provide electrical power in a car,

the source may be an alternator in a vehicle. The | oad

may be any and all electrical devices including notors

and el ectronics operating off such sources. FIG 13

is a graph showi ng attenuation versus frequency data

In%iérai%h %&iﬁé gﬂgﬁgﬂ% n’f ﬂhL: E(ﬁfrce !El ¢ Iogél C&‘hd ]ﬁ)é ngQV\{SﬁlteﬁrF ifugﬁtion

0SS an entlal e |nser |on Ioss Conmon

nnde refe s to. a acr,oss S
e FathBndis ?%55’ el R agh ey
4 ElE PRFER AT A Y era’@ s DA g e oo Th g emey be
any elegiricalideyie BupGYChPaVR- nal s 320, 320. Differentia
node neans attenuation froma term nal of conductor
Thisprugpmay; alsp be 8 palterpfsuck asea 13 Yaldhattery, sush as e bafterasastfto
presifedelectasal powierd0 a gar, tesowrh ey He de aliérnatheinfa vehiste, Thhbid
myyde angpnéallelcdtdeal devicexaeipdieg amtws snd dearionak sp&afhgotfisuch
so®2&.. The top two curves 981, 982 represent Common
Mode insertion | oss. Curve 981 represents the
FIQel¥ e nrgpdphahowing asbm@lien 1érag fehlerdcd d3dQor Y endirhéht of filter
60820G. 18 tHdvanttemiatiBg UrsusSiig@bikblyT8r crhMEmIGLinSHRNS 10kEhd
diff@samRmeRsRsaast Rkgrance of paired |ines 310+320 to
310" +320' shielded. The |lower two curves 985, 986
ConfREasad refe@@to%ttaﬁuaﬁ@ﬁ Eérgés t % ﬂelqﬁ’} 51E b? & e%'(;n\ﬁ% ﬁ%?]g’m 60
or ?ﬁf?ﬁl@ﬁ ggﬁﬁlot t RE LR ggtl ac?osg? L Gh U8 %?8
I ng £0 one

I T afe %Bﬂy connect
a 1?%é andH%S to anb?%er line mnth a ground connection

n
glﬁg‘reat a mg g o H;gg&ﬁ%&qts?ﬁ%ﬁi@g%wﬁ@m%ﬁﬁﬁ cof
e éo botion Pﬁ%orl R fflisr- Thets
aﬁﬂﬁ?ﬁo ‘@ unreﬁgﬁﬁé@PF 8 345 Pshed. The shi el ding
effectiveness is nore ap arent in the differentia
The tan\fee curven 8%, 182 seprasent istod Enertion dasstGrsve 981
reprysgefss difaypripamagee ofpsinge im@ 3 t@ @aﬁ 19320 (B withlaed without
shighdpige ginvg 98D sl@wsﬁhmccsmnd@mdpp@ﬁemnqe dfipeiredliites GiHa+126 to
31¢7320GHz2eld@omon node attenuation is greater than 20 Db
at 100 Mega Hertz (MHz), and greater than 40 Db at 1
Th&kaver Bivd Eievernsisad3avepiesdt the i fticanaliNodgrieaiwin. Char 988
repiizeiite wwedfOfinanbiaf a @iddiciic at@mblyan nitdsubbingts deqRiréd@&ter
contie€rirp B 1080 bnERkd 3dBQ0Ca RAkKdr 1 vath f blugf onfctioh @stablished.
CuhR\OBB i éREbeRts thd REfoAANMR 8Fa ﬁﬁélﬂ@(ﬂﬁss&ﬁEIEJ)fbﬂﬁeasurements ac%ulred
aﬁ&%ﬁx@chﬁ B ﬁ‘ﬁtoQ)fne ﬁﬁ@ 91’163520“/% aWbﬁl%shlthtH‘Q R AR FI°
estﬁﬁﬁﬁédo @'ﬁ slﬁélﬁﬁ ctﬁ«%ﬁ WS éﬁle gaé f t 11th‘fe &glhtlal curves,
“ig

sho%ﬁﬂ z?l; ti’}]l AHertz (GHz)
Sutd gs R (§
thehglﬁ) {LIW‘?) rs o lfnl%ovlelr‘ﬁl\%tn |on a y smal | er

than ar 16 0.1 Iter f the
i %gi&w&r?%%a@ﬁhﬁ@ﬂ%g (B
tha cRiil snode pjtenuationys gpqqier thep SR tobel ey 00
@£§§ﬁ &t a0 Phagt éﬁ%ﬁgy into heat during use than
prlor art  filters of the type including inductive
Thepwresheastyingrapehiliveri filtersof YHerigvantipm biel the $ags asfoumpntestrying
capabiditispefeiondustive yireheavirg tho sehe @bsceetional areoatel conductivity of
wires as conductive elements 60, 40, and filters of the invention function without
inductive elements. As a result, filters of the invention are generally smaller than prior art
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According to the Handbook of Chenistry and Physics,

58th edition, page F-163: the current carrying 12 January 2007
capacity of 16 gauge solid copper wire is 10 Anperes,

and that wire has a dianeter of 50.8 mls and a

cross-sectional area of 2583 square mls, which is

about 1.7 square mllineters; the current carrying

capacity of 14 gauge solid copper wire is 20 Anperes,

filddslof the typWitk 2 1ﬂ&ﬁ§le@nﬂh@t%te?erméﬁ§s Bie To Mk :la%k 3p dﬁ tive elements
ﬁl@eﬁ‘? §§th§ G thRRah a%l'lgzs en%%%t% Hakt dtrin rior art
éj{{h tfv car r]§/

ARVt he t e curre
capach e SO |§ copper wire is 30 Arrperes

Rkl i@)ﬁ?}% bR S ity 20 %F% oG laleftcacode.
A% adé?% O BRI LBy Sich I gion, page163: the
0 W@% HBRANMGE %ﬁwas? COQP%Vrf‘ﬁlﬁ? 18 19rA1ppases. gyl thaigwire has

a0l V- s aldaerproiscirnak srag pf 2583 savare gularehich is about 1.7
S%WI‘F [t f‘éffrg thagureent ey capaaitipf Ad sewgsaelid yorwer whois20
Ampergtnggd thel wirgbas ydiamaer pigbal mHe el seoss-wrticm! awabf 4143
sqparg ny uf&’h@h fid 4boha6 equrdraslimctorsymmdethe cozent yarrgng capacity of
cggpacdalid coppeatyorstis 20 Aampsss, addhgdiwireds a dOmteast iofi§0.8 mils and
a @ppssctsmal dremofas30 skl Whiak ivhbausgR equarmﬂlhmeeiser s has

a current carrying capacity of about 30 anps.
Acvetdingly,of filtclbf ihe atveRgorBliavassRablfive SREch® o e 66 Idotrﬁakrﬁlg a
cr@¥s-stQioniag ¥@All bON 7 is§uAOmelBREERS has 6 QBALIE chi¥Fin S’F‘about
100RRRSpib SOSIFIRS 1 2 GoBAREIA! 4 Xmﬁil apak <Ll ﬁlcf fﬂefers
culienhaibing cBhRAALS alﬁiﬂuﬁﬁ@&hﬁé Gn 6'@a¥(?h gmtlon as
SIIQIIHGHIS g §qh§re ShiBTIRIM s ARD, QbreHi acﬁ oL a ! OPSO

subsequent |y be cut or

1F éﬁo@b@ﬂaﬁ:ﬁ&'&hg Euﬁ Ls%%ﬁﬁ(&j%ﬁedﬂlg%a %E‘ftgrsto? %z: G%}%E%#ﬁ 5,% V%&i‘posn

ono pcgs gmdes 0 ad%e g2 ﬁ¥ g exbeéz?lly planar

ﬁgy E“feh e egg g& 0 Py glie%mgs megto%)G or may
& B Fpeglfhese diglecqrg HoGhggeposited
P"% P18 ﬁﬂaﬁ W Oﬁ e¥amnde of C@Pﬁvqﬁ?e éﬁyelrSé’@fi apg 908, as
dex;\fzﬁ . or Siayay shapclepedictive lagers RBHIOO8 rafier the
deposifiio &y %Dé’d:a%f‘@ﬁﬁd’é%ql&ﬂeoﬂ felyricptighprefezbly bicudes foeniagdjelectric
Wasfﬁél syhseqi Eﬂb%edlaﬁ dickestigirbaniones hegmgactepositvd tenrduative layer on
caghoridiuibeieoe ryd thep prwtlingemdonivacenmettor mateAiaktordudicdrely o
copirpet eomartohents of the domadadtonve oye eraminectt combirpodte odimeaf
comnpendBtsoditickuld tordutor anencanothbie and @rdndwetieeln dogiccv@imponents
of dertheatductormpamenhstherof the G conductor to one anot her.
The nmet hod of manufacturing filters of the invention
ThahethddnifhesufagmiBg AR 6atheaS&GHRA Yre hﬁfzteg 't@ﬁl'éﬁ{aﬁlcal assembly
of ERBRRNBHpSnenI Thi ﬁl‘(f@ﬂbﬁrc%n&@\rbctﬁ'fédﬁlcg iod & [‘daﬁ%l ludlng

de sttﬁlrgrhas%q%%l:é/ of 1§ tﬂ@ﬁf)érk:& ktﬂg:nﬁessfﬂﬂfﬁ s %attemmg the
la eﬁ*)d%frﬁc Eg?tle G 1{1 E%{gﬁz(ﬁ HEE SRt B fokh b&Y Sub set
e el s SRR Al §§P°S%’fegf°6 enrﬁcfiﬁ'iva@& g empling

an en | e sequence of the layers of a filter, and

0sSi.tin nmech ca assenbl i ng an opti onal
fhﬁg‘ﬁ i?g‘gg cifpeipgis sl 4? BBURERTEP A Pnd axctof prandad to be
miRg. ﬁ‘iﬂpﬁP§/th§h‘era?‘?-P JﬁéF megibyriaelplioyingelaimsni ¢ i ng.
The scope of the invention is defined by the follow ng
clainms. 17 12 January 2007 What is clained is: 1. A
filter conmprising: a G conductor; an A conductor;
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a B conductor; wherein said G conductor, said A 12 January 2007
conductor, and said B conductor are conductively
i sol ated fromone another when said filter is not
connected in a circuit; wherein said G conductor
i ncludes a G conductor central |ayer portion, and said
G conductor central |ayer portion has surfaces
defining a G conductor central layer first aperture
wahds 8am&qpduct or central |ayer second aperture;
wherein saird A conductor includes an A conductor
dlon, an A conductor first |ayer portion,
;gﬁ%ﬁ%ggﬁFggﬁ%uctor second | ayer portion; wherein said
€0 uEtor ext ended portion extends through said G
MAORAIETBE central layer first aperture; wherein said
4 ACUUNEGEt or first layer portion and said A conductor
whereip 544 Cogpafugie b A coafuctsnansisgissh cendarigeare spndugiivelis
isl e emgmc saeiberayheangyidriilisbistiobernneded Brieciighidt her, sai d
wigreip prid € eondndier ineludesa Beensietor ewirablryampdgibnpord sagh(; a
copduspri¢emirad layer pation basenrfages defigng 2 Snendud®roenidal dayer first
apsidro nuld b Seendutertdeningl layeeseebmnd gmitdreB conduct or
wlexdie saéd @odtitonnadudsnd tdndoughexsaiddd fiordondict esnductor first
layee potiah, anldayeyY cadeantscapel hydr@prtagd wherein said B
wiesnl sdd or cohili@ér dxended Poatidh &lerdd thrsadihall G @BsHctoR Eentral
layeeGieapdraygr portion are on opposite sides of said
wheedth 58 Al anehctOoid 199k hbRITh GRE s AN Al d8iuctdr-sed P 1jel h&kion
ar®bn G SR EHH T SANGE CRRHYS)P E)or?i_@ﬁrﬁ{)hls aflother,
safdH SdHAUCBPIE AL a B coddi@tof biib&led ‘f)fort hal Blebn r?iléﬁ léy%k d
pﬁoﬁ?ﬁﬂf@ﬁ%&«ﬁx@@%&%ﬁ&lp@ze Ysd g “portion and sai .
WSS LB sRRRALON RXLSDAR AN QYO BuBlANg AT ouan sal g A
la Qaﬁéﬁégﬁwmhgs ayer ‘protion. . erifrre im

sard G conductor conprises a housing portion

MEnd said housi ti id A t ,
wher ?a%&ggﬁ%sc%r{%ﬂsﬁ%feg SHORML AL B cOP i sshnd foygiapastion
are 5} eRPSRte s ¢ ppid goniat bayer norticfrom pus anogheri on,  and

said B conductor second |layer portion. 5. The filter
2. he Bitgriofclpim evherein said § ndenterfomprisesrisnsing gorion.
housi ng portion and said housing conprises at | east
3. dhetfif¢ra glaim d rlieonin sdd GTdeedddtdrtcompuesel lmusng potion hed said
hogamgppairtomextemis durot ghveplonnthesigh saidet @midadtor firét lajfdr@rotion.
filter of claim1 further conprising a first
4. Thefibatof chimatveterdh saiBG cbhéudtir coiprieds adloaiiny poriivh bhesaid
hotigppdrebmenciostd $asd AdbRdiREdr Fird 147RE Soriiah, sdidd\ SorRl@6eNsbcond
lay@iedlpReddnl, SaidBlcBhdidkor fird 1h2r JAAURATMd 8B coBductiteldddliffer
poftfoncl @i m 1 wherein said conductor and said B
conduct or have about the sane shape. 10. The filter of

 eh&fifR: b AR ¢ heftis b 13680 bortiBh Ind Sai
L LSS R St Sl o
circular, generally reéctangul ar, and generally square.
o e PP Ralp S i A0S ThP siflahpeendte o

7. The filter of claim I further comprising a first dielectric material.

8. The filter of claim 1 further comprising a first dielectric material and a second
dielectric material.
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said A conductor extended portion. 12. The filter 0§2 jJanuary 2007

claim1l wherein said G conductor further conprises a

housi ng and said a separation distance between said A

conduct or extended portion and said B conduct or

extended portion is |less than a separation distance

bet ween said A conductor and said housing. 13. The

filter of claim1l wherein said A conductor first |ayer
9. PR Filt@bfaNsmyaikbrn s58 MmERSof drkiShid FRYGHIuREF fvRAb@H: %}e
Swg@@ﬁ@ﬁar. 14. The filter of claim1l wherein an area o

a major surface of said A conductor first |ayer

10P é ﬁﬁ) 0. §laﬂlilf Qﬁt%’i‘ﬁ a Eﬁa @8?%1111% o‘la‘gur%ce%f gaq!i 9[1%3?1 ! fczflr st
N i W e

pastion does not overl an | ayer. portion of said
UPPE BT of el T S faif R S B ia e il i nos s about
said ShERRIPEPT eeRded POTiSYer first aperture has a G

conductor central |ayer first aperture area, a major
125 T e ofplaigm il vhareimsnid Stcopdyciordrthes gemprijss ptiveringans said a
sepgRatigncloviinge beiveen sad Al apdyctgrerionded rorden ansrsdiddhpehdactor
cxisadedroriaon i lgss thah gyeparatppordistone betegen siidAcatérctdrhad said
hogangl G conductor aperture area. 17. The filter of

claim1l wherein said G conductor central |ayer portion
13hEs: fileer sticlhme & svhethd said AGoAdRIdriraSayet patioh B&hsas@Bd G
cofdwth €k @ layeLpirtion ale@yglandri r st aperture and said G

conductor central |ayer second aperture. 18. The
141 Thd fifer OF clgingl WhbrehAT KbDo SAB oG RREVEL A BRI first layer

pohRANSE dibRfchi $8m 283tk AR GRIOUGHRIE offshiliS cdRMEHEL cond IgyeA
poRfqtion, said A conductor first layer portion, sa

conductor second l|layer portion, said B conductor

fi . ' id. B duct or. d. |
15 b, B g P o8 5RA . S RNE i RS b
raéldmﬁ?5?“f%ﬁ%%§?‘%1stance in said A conductor first

l.ayer.ed rtion.to. a separation distance_between said
16,40 fie o Hping S}”éfrer%i? (GBRuCEy © ! Tages rsineRhig e b0
CORUCIOR 8T CrYPtaPEHUTE ST gt 2 PIais pursace pfsaidfeopyqa lirgflayer
PoRiiogings an (sapductpr diatt deyer postiem aiearant seif doeapductitinst lager
Porigparedns stapiar an gaid § copflucior|appigeseredi st ance in said A
conductor first |ayered portion to a separation
17 dihstfdiee of clpiat Webaregaiatl B comhdtoe cortral laystt pdrdyrelias po stiifases
defamug spErdrdsotier tgn padiG amdigontentraldgyer First @pdrBirarikisaid G
contimnivargntidDYer sBdondApedtureui t conprising the filter of
claiml1 further conprising: a source of power; a
18 TiRdiltebPdlgin] $ak@in/saltion dukduefor eXitRNHSE Ridd, 941d ASconductor
firdt /¥t @drion, K&l ARSnd@|cRRGirQ M8 et hEYBoRSHMEL BondadtofsR M Ger
pordiof, sard 18l cdRmbtoANFl 88Eh B GLBAVSEPE BXILRIeELRE ﬁa*ggfl:’](gjbrﬁ&

areifigerted in series "along another |ine between
source and said load. 22. A circuit conprising the

19.f"hletfﬁ{er Of c16hB] Whlbrelnd JaH& br & R)%Eésit ﬁfspagce in%aid A Egn%ugt]:)r first

Iaer%W%[n‘tion to a separation distance between said A conductor first layer portion and
said A conductor second layer portion is at least 2.

20. The filter of claim 1 wherein said G conductor includes a housing portion, and a ratio

of a longest distance in said A conductor first layered portion to a separation distance
between said A conductor first layer portion and said housing portion is at least 2.
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a | oad; wherein said A conductor extended portion h
a first end, said B conductor extended portion hasq‘ﬁaJanuaryZDOT
first end, and the first ends of the A conductor and B
conductor are conductively connected to forma filter
first termnal, second ends of said A conductor
ext ended portion and said B conductor extended portion
are conductively connected to forma filter second

21t ﬂ@ﬂcﬁﬁ'{:wmﬁﬁ‘ﬁé%%ﬂ’ﬂe%lt&f (%dtc@ffimfl' ﬁ;ﬁheﬁc%éﬁﬁ@fﬁk: and sai d

Jould8f psegond Termnal” are inserted in“series along a
leoid(pe E}e)tvve’en sai d source and said |load. 23. A

r.c risin he filter of.claiml1, wherein
wESUIRSEL R Ol St b - Bt by e
o3 SPE‘%"%Q?‘EE% Py bSO E XSG S s

alqng fnatrpinghetweensaidisppige apghsastload: pin: " and wherein

sai d ground strap extends between said A conductor
224 TR UL o pRsRGRe SHer Afxladmy fughwidoepsringxt ended
2 SOBICE06AOWLEL. The connector of claim 23 further
al@ﬁﬁprising a second ground strap formng wwth said
whergis saidyAowmducterexpended poporahasuritssaid gsafd B tendustoe bx it
posgiaindhab e dipst end, end shelfettvwmdnofthé d cAndwnsrcing Batondudi@nged
copdirctivelp camatcted it foBnadilth €D ferpidak Re@Ed padstdf@8id @Nconductor
ex@eppaipdriorsirdesidd corplatldr &diddded pordion al@n&QHRES cOincefed to
foreh afiferX3coMdas@hifal hdFaidUiler Bt te@XIRNHR dafdl DtcP 8dcdnd terminal
ard inkdrRll 115 terieS LR a lind BetwbBLsAPRNRG AN sl 1Gkal m 23

wherein a cross-sectional area of said A conductor
23X BRARHr BOLLHSR: hS el of iR 1€ thgltéﬂg il §c‘?.‘6rsc%ﬁl%)l{ig&aal
aréB PiPlonndlif o frd E?ﬂ‘st'%%ﬂg gtk;ﬁ)r anlaggi'd G iidu g connector

a s8&onfdc8A1B, ner ei n-sal conductor externded portion
a co%ngcft&zlﬁﬁ- Sectional dianeter of not nore than about
.6 square mllineters. 28. Afilter of claiml

M9 ncorporated into anyone of an extension cord, an
WG el (SFIERGLR Ve S2iokh PRSP Syads @oriigh and said B
CONUSR! FYRIEIPSfmer good, a digital electronic
conputer, a server, a printer, a network device, a
24 btegionasterof Ghapma s furthgr anpising ovecond grownd stxap orkiing wish
saidfEviigrand girged lopp eroand paid Altesmolntiisl $aid logp extads, between said A
comlygtor extandgid ppftipnend aaid Bacondvaadnextepded porgameregpipositaofides of
saig ffiffem 23 i ncorporated into any one of an extension
cord, an electrical appliances, an electronic
25 déheicoassctaan! elame 23 ohbeircanguiiel pif eoendsdn@isgidtfler structure.
electronic 200 12 January 2007 conputer, a server, a
26.frtienbfiicetor of Slaid P X wieirCoroR-¥B al #84o LA 2 WBuctoR
extt®le@\poRioANs n@ hrdiftr Thand dFdLEGRAMNNBEE d¥8aidSirst connector pin.
refrigerator, a autonobile, a truck, a boat, an
27.aFHeQbﬁl%tor apd i 28 GAbRin s%f(l.lA'g‘o RRE Fﬁtgﬂdeggoﬁ %Ihgg g gross-
secl8Yd1 Q8 TRdr %F B&q{for% 2%8%266 9‘{1]13 S ns. A

11{1etFr|s.
connector of claim esi gne or a €ast one of | ow

0 r gigi.tal., conventional utilit ower, high .
28 ARG ol 3 ipe R0 B o Bo el iicng
appi*anci%%%e ecropic dggices, et -onsumer good, a digital electronic
computer, a server, a printer, a network device; a motorized equipment, a television, a
radio, a kitchen machine, a refrigerator, a automobile, a truck, a boat, an airplane, and a

train.

29. A connector of claim 23 incorporated into any one of an extension cord, an electrical
appliances, an electronic devices, an electronic consumer good, a digital electronic
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providing a G conductor; providing an A conductor;

provi ding a B conductor; wherein said G conductor, 12 January 2007
said A conductor, and said B conductor are

conductively isolated fromone another when said

filter is not connected in a circuit; wherein said G

conductor includes a G conductor central |ayer

portion, and said G conductor central |ayer portion

coltfphites, Lhrsfe?@f‘e?sa Iﬁiﬁﬁér ni ﬁb@w@rk(é‘le@i@l@ %%étgﬁzéaeéﬁhfpﬂ{en PA&Evision,
ra&bra?htch@ﬁ’ﬁfa&lﬂﬁ@ 230 §9rg i uct o? | né{ Qho ta%earnxﬁ%‘%oﬂfi

erture; wheréin s es’ an
conduct or extended portion, an A conductor first

3dp%yct b %Eg‘fqﬁg vﬁoﬁe"tﬁ t%ﬁniiﬁr"ﬁaﬂs& v i on

t ends throu onduct or c tral ayer first

%ﬁpﬂ 8%;.23 4 £ f?&ﬂ@elsp % REvqr el gepicptippeal
%"%ﬁrnmﬂl 8@%8@6’6 Plg%léﬁ%ﬂﬁﬁlcw FyplicaieRs i on  are on

opposite sides of said G conductor central |ayer

32pOrnsthed efrakiehefiigiopmerisingai d B conduct or i ncludes a

rreyidipg d gt eodugrt ended portion, a B conductor first

provdisg an poronidentor; and a B conduct or second | ayer

prpoding e comdeeted;n sai d B conduct or extended portion

wiexdie sadd G dundurgdy, séd 4 Gndendiaidonidde esdattor hieyefdusaeand

iscdgred fromeine anclhaieteaishid SitleflisBocnab@édmn o difeadt; | ayer

whtedih bOd Garvildeddrdndud@R Ay 64 Ahctd LERRE] lb?ét%f)rtﬂﬁr idaogid @re

coffluctR RO @aﬁ%ﬁoxpﬁaﬁaﬂf&& QEKirliA 2 CABRIAN deh@f) 146PMst

apOi@e afP} Biedond M8 TREQL o agdRideng @ connector

WHRIR 548 ANGDnCo TRURGM 20 A &lnﬁhﬂgxz%t&ﬁgd %Mﬁ&b Gha cond{,lctor first

laye? PBibr) aﬁg ah CaY; QQ&QII geg&dsigye MiohE" connec

whekdid geﬁ&‘ A con ré

}%9 % f I t ff‘i G5 cO adélCTgI‘ centtraf

COI’] tOI‘

ai d A cqnduct or.,
Whef%n Saé “@n@h A?V Eﬂfﬁs 3e°r)fuot<§"5rwﬁaam pRfiion
ehSésleS a‘i°6‘ W(rr cstrq aY5HPOIHEN farmg apgiher,
Sa@l Ctom ?Srf‘ “&‘SOES’HEFW(?? BPTHORCYH Hgardugtogsfirst layer
pog Pﬂl?d ?OE\FCCP Ver GMon, and said G conductor

whegsig pad B|Cﬁ9@+ctq5@i<ten@ﬁﬁl matsonsqﬁqnd& gouphfspidiGhegongluggor central
layep preaed aerivesn andy| | ayer first aperture and a G
wheeieisrid Broopdustar 4irst[lagepor§ e ambsazhi conduetor wivendlayerg@irgon
areforcqnpdsitt sades iohsdidi densrablayok pooidufoino pnextodrded porti on,

an A conductor first |layer portion, and an A
33cbimduethod ofsaonga tanectopamipriditg tBe Adthdd d2cldiansmind RERA
compesing mcspothtiAe st dlietiol Lchasdadupantes on ext ends

through said G conductor central layer first aperture;
34VReicidd oF kil A ftenduiatier fdnfgtksidgayer portion and said
a e &RNEBEL Or second | ayer portion are on opposite
an%gﬁamqgr said G conductor central |ayer portion from

a ﬁ)%dﬁl&&t er,

wherein said G conductor, said A conductor, and said B conductor are conductively
1solated from one another when said filter is not connected in a circuit;

wherein said G conductor includes a G conductor central layer portion, and said G
conductor central layer portion has surfaces defining a G conductor central layer first
aperture and a G conductor central layer second aperture;

wherein said A conductor includes an A conductor extended portion, an A conductor first
layer portion, and an A conductor second layer portion;
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said B conductor includes a B conductor extended 12 jJanuary 2007
portion, a B conductor first layer portion, and a B

conductor second | ayer portion; wherein said B

conduct or extended portion extends through said G

conductor central |ayer second aperture; wherein said

B conductor first |layer portion and said B conductor

second Iayer portion are on opposite sides of said

wlfe%é’iﬁ rseﬁh A @h\‘xﬁﬁct&oerxtén%ﬂ f)(FrQHﬁ Shendd @lﬁbﬁg{ said d cBﬁchE% aentll;al

Ghre;energy with said filter 5. The net

l'ﬁijré}hQAI ﬁ(\«/gﬁﬁ ﬁla J’t{ ﬁr hg amc T I?lt aver portu
Z‘iec&m Al ot sﬁﬁaecc%ﬁg g h el 3@@0 et porion

Omé() f? I‘
saif onponducto mc i or ﬁa utc 3 extelécﬂe Rogﬁ)ﬁdﬁ oGP uctar fisst layer
pog Eg gﬁEFgﬁﬁm PUBHHuct or, saj d A conduct or
fanéaa T FEEare Oé“%%ﬂ’éﬁ Hhy@igh sajd3 popauator feeal
laxSh gecapd BRFEMISihen_said filter is not connected in a
whergig said B appdicserdirstdpver oowsion aud g Bicaedugips segn@layer portion
arq heRROSiH sidesof paifl ceninab layprarortiasmirors ahelargtesnduct or
filgang elgrtrical\eaergpovithiserd fHes. surfaces defining a G
conductor central layer portion first aperture and a
35Gleomédthod of claieni4 aherkiayeid fier tsiinRgaedand aapaidctre;
wherein said A conductor includes an A conductor
36eXhemeihdd pHElhinD3s AntleddndrieB dukicofing thay¥einep@F.t i on;
wherein said A conductor |ayer portion includes
37suqﬁ@pg@nﬁﬁﬁﬁgu ng an A conductor |ayer portion
a @P&dubiog; Wherein said B conductor includes a B
angpaﬂug&gf extended portion and a B conductor |ayer
afpg%Ehggr ‘wherein said B conductor Iayer portlon

wheltG Hﬂ@ & C%Hﬁlﬁc%e§altg fd H(!il.{l%rag}l % 1quin L b vel
1sorl)a% £QQ O%Q en@t L% gn sajccl) 11ter 1s o 088%‘3 g SEC%SZI; tir)%(watéd:y

it}ge%%L%?a%g c;t_l?rb asg ({ea a fcmd ctglh ayegp act('} conductor

Inifld OeioR %%f?rcfeﬁr &ae?rafm first

S35 SF‘F ST RAHERERRORERNG g onduct or

whegsin f%ﬁf qoa%t%%ql? eé AN SecoBfertesarndsdpothen an a Aconductor
layeppettiewor | ayer portion aperture; and wherein said A
whepsrisid Arcondueear lysr prgian iethdenilapescdshidingtanr ¢anglastor layer
popiwntapeirer e on  opposite sides of said G conductor
wheeant saad Bleapdictqdndlides a Br omlone eaxratibporti@Band i chnduter
layef partiam;m 37 wherein said G conductor conprises a

whegirs saidyB pondican layadBporfitveink ludeesurfabesalehif 3d BMIQARI S layer
potdndpéstigenduct or conpri ses a housing portion and said
whRRitS st ARSh et eR¥%heRIdforiidl &udls urdlARSidtd IR oS &intkaA
layePpsHti6h Afst hpdr@te Y8 P&IHILABr layddotttontpBiudty 2007
whtRin HEBTcbhdiRlor @ktefARAITRHRL MBASILRAsHd G CRRAUGE Qhtral
1ayep§m{15§ §Rofld ‘aa% HRANIA AhaRld: B GoRRYUSHEM,ROLh! O
wheRG OFR D dA‘lz%%p MG End BYPE P Huclo? payer por? 100 are on
opfo%ﬂg o sal% & Conductor central layer portion from one another.

38. The filter of claim 37 wherein said G conductor comprises a housing portion.

39. The filter of claim 37 wherein said G conductor comprises a housing portion and said
housing portion extends through a plane through said A conductor first layer portion,
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portion. 41. The filter of claim37 wherein said G 12 January 2007
conduct or conprises a housing portion and said

housi ng conprises at |east one flange portion. 42. The

filter of claim37 further conprising conductive

connector material. 43. The filter of claim37

further conprising a first dielectric material. 44.

The filter of claim37 further conprising a first

40diret 8RN dreldmie H@ken@%‘i’d & REGRIS cofld ﬁge%%t}fohﬁn%ﬁ% 3hd said
h041§in g PO&iohichd164es 9fid &l @nBhEdr 1@&&??@&@@% geué\BQ%H %rjéyer

P said B conductor have a same shape
The filter of claim37 wherein a shape of a major
hls "ﬂlf ﬂﬁ?rl clasrfgl I3 W%efe?rp sgaﬁ eiﬁ Pcl'l a Oé Pglﬁafﬁs %oul%ﬁ%go%on and said
c%@ﬁ%?%??éﬁga §W%°n gyRart PP1ter of claim 37 wherein
uct or i ncl udes _a housi ng portion, sajd
42h i’h% filgy 03 Gﬁﬁt‘l’fléﬁ R ﬁ@}n@%%%nﬁws CORSALF FRatsFipb
face, said A conductor |ayer portion is inside
43s Eh%lﬁh%fué icigm 38 ferthsn corapriping HErst dislestricafatertl.d A
conductor |ayer portion confornms in shape to said
4ndbs fikg of olaith 64 lunHtee poroprisng 4 fisedielé8tric Timerfal hiidea scobnd
didkariem@®riaher ei n sai d A conduct or extended portion has
a wde and flat cross-section and said B conductor
45eXhefilladfphinh 30 vhoasn @id dendutthrizhdbaié Ba®sdisestha®dlabout the
sah@shaplee filter of claim 37 wherein said G conductor
conprises a housing portion, |nter|or surfaces of

465 Th&fi RQWT cein BP ffheRih Qﬁfab@ §f &mh §1!|rﬂﬁe BPELd Qrbohmc%rwer

pofti SIS oRELH deARBlly Bl &iar, o ABRIS Al &Jgﬁ fally% fdre.
portion extends over a najorlty f sal dhousi'n

47p ﬁé F?é} of Erﬁ l7 Whelceﬁnoﬁi\’d é%gﬁdu%gﬁ' 1?(:"?\[&?21 h? Si Tho?’tlgﬂr, lsetugr

ousE L%fo on m&:no ur cei:]e s;;lfg&r Cofnélﬁ‘ft? ayer portion
s ﬂmd Eé e o gs?%?fsr B A orpor ey gition
Og% 81? g PRUSIp RYHRR U‘rteqoéiﬁ'érrfacﬁortl on has an A

fgdgct or. ] ayer portion f| rst maj or area, _.and a ratio
48, fhe %ﬁr&fﬂ%ﬁ f5t0 12 19r Grterdadgrorting hep a tidganddlat
Cr%ﬁaﬁact@n@e%a%%pn@&tﬂrﬁé igyohasiagride and Hat cggseseation

area is greater than 2. 51. The filter of claim 37
49vles Bltey of cispa¥ athesin WikE saediche cowpnses aihdusdng prrto tigerior
suffaaee pf sapbhavistg rarttbnskiide Ghowndustiorn iognibr abss-seygonal area,
ang) o3itl idorenilsctenibgdr antticalekiendsheves ammj@asy af sagElpasiatipoftion
indnst aosseedigmakeeen. sai d B conductor | ayer portion and

said G conductor central layer portion. 23 12 January
50200:/1ilth 2f clhBe 37 WhtRin Qfd Gleahdic@f cWRRI R gl PorfiéH i@t Hferture has
a ¢ ea@RSor SiniRNEY @ DotibnFiriBipefurs dfdh A BrsPhaPRbit e of said A
coB@REYI GyRF pdiBY¥LChasPA A LARIES: B é%?ﬁ@ht #8m b§£1@£] d a ratio of
saig®f E@ﬁﬂct%@lager’%oﬁ %&trﬁé of A¥Plo safE Ebrﬁ%ﬂea ngrql )é p_?HZlOIl

arS&oRdUELE 9F er portlon I's at
lrgt Pter ofeacﬁe% lerein said G conduct or conprl ses

SIaTheoiuI‘%er g lpor ?ggéére aseg?ra{l% (ixo of u ne%es %1:3.?1 tgalayer
POF@ﬁﬁﬂgH kgl W%%Orqﬁglg fos bt %{fﬂ&la gﬁrf&

sy ‘é’P sy FohPrieh s b eoridor centa

layer portlon
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54. The filter of claim37 wherein said A conductor1zdanuary2007
| ayer portion and said B conductor |ayer portion have
substantially the the size and shape. 55. The filter

of claim 37 wherein said G conductor includes a

housi ng portion, and a separation distance between

said A conductor extended portion and said B conductor

extended portion is | ess than a separation distance

Szb%é’\ﬁﬁé} o @lathn A7 GARANCH parm%rrcﬁ@ge dimBRIhiL] Irerbq sedhcd of said
bragrg & $or@dh to2%e Eofdiét&e% b@fwebh @AI &61
pog?dfn an (PG ity ot Et(nccee'ﬁ r[élai zy)ﬂﬁfon%){l tl a(gp?. as su
frrst a erture

ertu lon to said G
530?&9 H %r of cf:en:r’;z Whgrea %gcf ES mpy uiing por? 100, and a
%g? railét O i 15 gt Ef’éﬁ htien e
Hce beieep pad Ao CAOI‘ BYRI BETISP apd s mgdoptiopys at least
aperture and said B conductor has surfaces defining
no other apertures than said B conductor |ayer
54pEhe filkker oA plaim 37 evhersin saithd cpnductar lafer porép ajgh eeiductor
lai@ap@m@l @@lebst@mtlaélerﬁlnerthb sizagwt shops-t i on, said A
conductor |ayer portion, and said B conductor | ayer
55pdhd filkey cdickirh BAtwhefsgh safd Gicoodiictor dioniqaiek 8 howgpidgyeorfiod, ard a
sedratinadisaridé bbtwebi eid acovpdi@brmgiended E@tio:Cendahidi® watductdr
extepael] postied Biless §anhd sbpaanauliitaice G¥twestl eid Paohi@ior eXtended
poltimemt 66idihduses paoRl ong one |ine between said source
and said | oad and said B conductor extended portion is
56| TREfikQAr bﬁnﬁ @‘7 Rﬁ%relrﬁéagﬁg BARIRR el By PEINMESThR RliFaces
deﬁﬁ’il_rlg @8 oflfla thsli@ it Atro sAid<h E&M‘u&to?%ﬁﬂ Iﬁf;crrl obd§ first
ap Enlrb GRd Qg & h@ﬂc%or chitd egiﬁ 9{3 bﬁkga ertfreS 33;08 uctor has

suft e deﬁrﬁﬁ 8@ f"%})%{t&rleg r e)é;t%nd g}g}%rge and

sa E%r > ¢ond uctﬁr as sul%faces 1n1 no 0 li?ﬁ)el%rlr Fﬁ}an 8?118? o lﬂ/er

Po 6%&@8?8 and B conductor are conducti vel y connected

t frl r frrst 4 rn1na| sec?nd ends of sard A

57@@%@%& claysy o T BRI § SARHRIPT cetE BYEHR BHd A
KR FBET PUHPRGR érlé decen o potisagecidd to forma

filter second ternminal, and said filter first termna
S8an¢irsdl eprpprising the 8bernd clagn @7 dadther gpraptiviegr t ed in
a sguict ebpawwng a | i ne between said source and said | oad.
ale®l, A connector conprising the filter of claim 37,
whetean edich Asanductareeat al patopisiisesedin sgriesalchgaing line between
saidemrec tmdgid Ibadiadd said B gowduothr skieafed porlionds thsépted in series
alob@ndohéOine H3RARN b2id Jamuasind s2@0dad.a second connect or

pin; a third connector pin; and wherein said ground
50SA leabuiBXd B DAL WREND FRiid 34 feanduehRsifxt ended
asggﬁgbpﬂﬁagd said B conductor extended portion. 61.

Q@ connector of claim®60 further conprising a second

Wl"gfe(i?ﬁJ D AL LARAA" %eﬂge&%otr@on has a first end, said B conductor extended

portion has a first end, and the first ends of the A conductor and B conductor are
conductively connected to form a filter first terminal, second ends of said A conductor
extended portion and said B conductor extended portion are conductively connected to
form a filter second terminal, and said filter first terminal and said filter second terminal
are inserted in series along a line between said source and said load.

60. A connector comprising the filter of claim 37, wherein said connector comprises a
ground pin connecting to a first ground strap and said G conductor;
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said first ground strap a loop around said filter s

that said | oop extends between said A conductor "!ﬁt!anuaryZOO?

ext ended portion and said B conductor extended portion

on opposite sides of said filter. 62. The connector

of claim60 wherein no ground pin extends into said

filter structure. 63. The connector of claim 60

wherein a cross-sectional area of said A conductor
a R¥SANDAFeRQHid;0n is not greater than a cross-sectional
a@ﬁg@oﬁ{ec@gg .first connector pin. 64. The connector

claim 63 wherein said A conductor extended porti on

d f h b
SRS b B

co %é%? ora?ed’ "ATo any one of an extension cord, an
e ctr|cal ces, an el ectronic¢ devices, an
%‘f‘?ﬂ&ﬁ?‘i&f &%5 r@&u 15hes gomprisingsr egrnd ground grpdorming with
said i gramd Séfag ajqppraround spid filigr such ths sy faopgatrndsebetyeen said A
co] C&F exiendeciariioromd said B eqndyeter eviendad peraigh en oppdsite siderof
dtffne, a refri gerator, a autonobile, a truck, a
boat an airplane, and a train. 66. A connector of
62¢The mn@@ctormf@iqwﬁatvémmmn@ ganydpie eafendninexda@hlieBtructure.
cord, an electrical appliances, an electronic
63dEhd cmsectarpiel adaton ertictein © BRIt G arca af SHidiitadhductor
exhéal poonidCis n60gPattethan AcS636lionaRals bdall firsBcdABEMO din
device, a notorized equi pnent, a television, a radio,
64aThd dcnheorBeHings wheredd §dl(gﬁr&h&l{ctor%xéﬁ@léﬁmldlﬁlas g cross-
se&tfoﬁﬂlﬁlarﬁe@ﬁﬁtﬂot ABreahdPARNE2 .6 3B r@milfi@lel:
connector of claim60 having nore than thr ee rral e or

65f gr}ﬂie?oipdlﬂﬁr 37@ rﬁl%ﬁ '?1?[8 0196 of% %lx{yng Qn orﬁl a%ll G%ﬁ'gc%

apPliant&25H elgaﬁm? 918 cr ﬂlgcon e ctronic

o bi'}é Lheah C@ e s e qw e
da a krlt%ﬁen mac Hb ggf]zfélgq&t()é a@u@gwgﬁ&aot C pq, Qﬁt,dilnﬁgp]é)ﬁe /gnd a

t]r‘r’L%f:‘Cmduct or; providing a B conductor; wherein said G

nductor, .sai d A conductor, and said B conductor are
66 b ORREE fog &f gfain @(bma?learafqddm GREOTEI ER ¥ teRgiRIrFostiag clectrical
applianeesy an degipmicdspices eb glepironic eansempt goodhedisital elegirdnic
CO’@B‘HS’H &M el APTiDge ¢ Ve dedess b oroteinet calipiheytes television, a
radip retkitghen madhéiheGa edrighaeibor aupewbilala theler bqorehiaoplahgsnd a
tragyr f aces defining a G conductor central |ayer portion
first aperture and a G conductor central |ayer
67 pcoinertos efdsith Gpervingreore 2ankRred anledred80 pinsWher ei n
said A conductor includes an A conductor extended
68 R EbiREoAR k1dm A CARHUCIRht lbaY She @ﬂb%lp%wer 41B8L18d dvefHotlal
utiktyGRRe G rvdltag’eeﬁnd)ﬂgﬁ IRFudnBS hpR s f aces defining
an A conductor layer ™ portion aperture; wherein said B

69.C0O rﬁsgﬂguctor ext ended portion and
prﬁlgﬂggﬁaﬁaﬁ?lg%@%gmﬁ%m on; wherein said B conductor
prolvﬁ%? R% cRmtorncl udes surfaces defini ng an B

pro%%rl]ng £B2n ucY()r

wherein said G conductor, said A conductor, and said B conductor are conductively
isolated from one another when said filter is not connected in a circuit;

wherein said G conductor includes a G conductor central layer portion, said G conductor
central layer portion has surfaces defining a G conductor central layer portion first
aperture and a G conductor central layer portion second aperture;
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portion aperture; wherein said A conductor extended12 January 2007
portion extends through said G conductor central

| ayer portion first aperture and said B conductor

| ayer portion aperture; wherein said B conductor

extended portion extends through said G conductor

central |ayer portion second aperture and said A

conductor |ayer portion aperture; and wherein said A

wﬁé}&ﬂlﬁﬁi@[ corRM8br ReRHEOR @@gnéﬁl@fog )ﬁeﬂ;&%g%éqfo%ra b g%{ﬁrconductor
Qgrp()h% are on opposite si F sal Con or
wﬁ&@ﬁl sah A %ﬁﬁ?tglolra&ér%%rt d)rnonrlrc}lﬁ 1S G hggf nﬁlggoan g C@Jug’%g layer

ter er co
po
wﬁe%‘ﬁé atRe SOUBHS RCinhBe B hh  oecucor
Ia 61%’8{} ar.e conduct ively.  isolated fromone another

B sadifeanfreerlayes PRton dslvdse sedpepndefining an s eonductor layer
%‘é‘r@eﬁ”@al d G conductor includes a G conductor
whegeip paifl A eperciprordanged pestipe exCeisisrikthongliosaid Gentduwator enyaid
layss ppTtion i eperbue erdssaitbB icondvgion lagecomtiocaertucent r al
wheggia paig B qondweidr extandedationeeemin thraugh iohd uoidikior central
layes portigh sécapd npqubire amvirsasiet oodluatoe tdyer girdichaeain; sai d A
wheneinlsaid dr conrhodterdeser aortién and eki¢ Bafonéixd@nged perabh brand
opaosit stlen dfieidG cohdyerr cpara 1298 podie! RbM opdhsbildr.
conductor layer portion includes surfaces defining an
TOAAGBABMCS falsinlgAtHfer, sRRIMlcPPordRfidddr €; wherein said B
a Gensluslopr includes a B conductor” extended portion and
and\ &r@gagyct or layer portion; wherein said B conductor
aB @Mﬁﬁctgpr tion includes surf aces defining an B

Wlﬁ%‘lgyeﬁcﬁ @f C h&y ¥r, st At &ucﬁﬂ*e d B r et n rS,a )
lso%e&iﬂfﬂ&h%? ext A}Q@ @zgfﬁ 5 ﬁg E&g‘a ’fé; %?Eiug,t::y

Wh enfg O sonfitadring %ﬂf %; EP'tl't‘A‘eé POIfjoBs 8¢ sapdyctor

Rl aﬁar d?n %§t58?f'8 Ofe i © 8‘5‘?& sonma} iguiggposkndines
Elg% Foélcent¥aé P* RASHED SROREWEHICaper t ur e and

Wh§§“|“ﬂsa Brnqladrs an Aotopfesioraptodet rortiemendamek epnductor

ay§’éP‘Ef“ﬂl conduct or layer portion and said B conductor

whe Wé?al rGPP‘éi—H‘thr1?éfﬂblapm@lpp@hldﬁ%stsfadﬁsieﬁﬁmgan A\ @nductor layer

PORIGAADYTU? central | ayer portion fromone another; said

whetsithsii!l B sapduicir irghfdied @ Braonduotdrestenil@bporemesgya Wicsthiluctor

layempattifnisl t er. 0260

wherein said B conductor layer portion includes surfaces defining an B conductor layer

portion aperture;

wherein said A conductor extended portion extends through said G conductor central
layer portion first aperture and said B conductor layer portion aperture;

wherein said B conductor extended portion extends through said G conductor central
layer portion second aperture and said A conductor layer portion aperture;

and wherein said A conductor layer portion and said B conductor layer portion are on
opposite sides of said G conductor central layer portion from one another;

satd method comprising filtering electrical energy with said filter.
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