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SHI ELD ASSEMBLY Technical Field [0001] This application clains the &6 2004
U

of U S. Wovirasenal Application No. 601191,196 filed Mar S.
Pr ovi si onal pI i cation No. 601200, 327 filed April 28, 2?&%@9&

Pr ovi si onal | ed June 30, 2000, and U. S
Provi si onal $§%W%N%£OMT%NW WO ASSEMBLY as they al |
relate in one form or another to continued i nprovements to this new famly

of multi functional energy conditioners, filter assenblies and shield
structures for circuitry. Appli dechpicad Eieldl nos. 60/ 191, 196, 60/ 200, 327,

round RO, TS Aefiaficr ois e beael & U1s” Hebvisionsl depbeatiarsbiow ( -

el ect r 60H91CIIG AldIarch 22 200U 5. FRoA%IoHaP r ecting
sensitive components fromtransi eAPBﬁCéutF?'e‘ra\?sae %%ﬁggés whi ch

ectrical
devel oﬁpr'hfé %’Cé%yrﬁsfrewsmal Application Npe60/2d8uitefiled Juned30,2000, hnaquency

et O/ SVERYED AARSHEH o U 387 A bl 14 UL Sy s

t r ansi iorone famgooamthor td contimidd:ivhprogetrenttd 1S e ﬂﬁﬂiy dighiiked by the

cabl e. 89 Prior art, tubylar capacitors are normally nounted on the
same siUpEt n%mﬁdﬁpﬁﬁm Heeassemhlies andaheedd strugtures fofditcuitry.

el ectr licalidni [ de noi se.
Conbi nflﬁg theseééglg@nggﬁgﬁ?g%n edog%on%éé?cé %ﬁ%@gﬁ%ﬁ Bane or

extermrebunmppmmeiemme a circuit that |s suscepti bl e to EM -
probl ems such as ground bounce and cross tal k. [0004] Therefore, a need
exists for a filter assenbly that can provide a range of capacitances, yet

utilizes existing technol ogBgcRgidMdbhEYhtdntidat Ure energy conditioning
filter_assenbly conprised of_c_o'%mmv conditioners and a
condud®092] s uFsiiersand fitersassemblies usedonitly efectmichl connectors ars nemaakly

condi t r ar bI e to forma new ener

condi {1 oncied BF e B ofbrofytaiiblEna e diedtns\canpShiuis 4518 tRPShyi de
t hr ee aliresntsand vcsnagesem.enem;aopahmmﬁsrmss.dmame%devtoaéléc%ﬁﬁghéﬁé' 'y

bpposi #1H GHIE §egHERCY SHAGAed SUCh BriRTEArp genaEaINbioh freaupecy | o cach
g;ger waddfortns ae thitefite Tapabitivaor'tiRed bl Bfeli mi§'be LBFLIPHRGT RaYS! cal Iy
’ transients to ground without affecting the primary signal carried by the cable. '
[0003])  Prior art, tubular capacitors are normmally mounted on the same side of a

common ground area within an electrical circuit or electronic device and are primarily
effective against common mode noise. Combining these components on the same

side of a common ground plane or external conductive area yields a circuit that is
susceptible to EMI problems such as ground bounce and cross tafk.

[0004] Therefore, a need exists for a filter assembly that can provide a range of
capacitances, yet utilizes existing technology to yield a multi-feature energy

conditioning filter assembly comprised of conventional energy conditioners and a

conductive substrate.

[0005] These commonly found conventional energy conditioners and conductive
substrates are able to form a new energy conditioning filter assembly that is

practicable and operable to provide three distinct, isolated energy pathways by

physically and electrically positioning each member of at ieast one pair of energy
conditioners on opposite sides of a common conductive energy pathway with respect

to each other that will serve as a central isolating barrier, interposed physically and
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between each energy conditioner of the paired conventional energy 70 AUG 2004
conditioners, while still ‘'maintaining the versatility ‘of discrete eéenergy
condi ti ofEPQVTIMR added advant age of providing discrete engcayusepisiski oners
or filters for only those of the contacts requiring filtering and of

enabl i igedth I ' f the support structure to be nore
el ectricall ;?a ’llfltgggﬁg{dé%}\;ﬁ\n{q ﬁ%ﬁéo@éag?eph@y nerqfithe paledent s. [ 00061
The cl &oryentionalrenergy monditibarers,uwhile sfill friafitaifisg W VeJt%\étiﬁfX @f{tﬂé&%té he

r r

conventj | materials.and energy conditioners into a two €ee energy
pat hwaf"%r@é F@W@H&eﬁ- Iﬁ@' added, gﬂﬂa@tags of rrovidingdiscrate ®riesgEbhitioners

requi r offiters foy  INRUSS ! f.the lnvention [0007]
Accordingly, it di@g}los(?lso?fect [ veﬁtﬁﬁﬁﬁgaﬁﬂémwgmﬁam e
di sadv&RMUGekonal roaterials obthe suppdrestrastarsty be midrel dibbwicalp MEGHEd @ﬁﬁ-jf gns
by pravidi ng.electrical filter assenbly that can provide a“range o
capaci %dn%‘leéﬁﬂ%tqfsc@%? ﬁh?r elementSyvent i onal monol i thic and or discrete
ener gy [0006] t | TRE 'chaifri ; i ' - of ~assenbl y of
a convclant I onal mnolli_térﬁi?"feﬁﬁ?ﬂ(‘a?ﬁmwtjﬁg?ﬁ%h %\?ggsfar%gg?ﬁb@ §?%§a&\9§'&9 B’fee ener gy
condi t Fementianal matesalscand enargyheonditisnersdntadal éslo oamrmtewwg?fpa@hﬂ&ydi ng

S

11t er PRRIERF ol o8P PrbRESS sbbommieddst tody S ENUENS reciipproontscas weiler | ng
of conasmdusigy ecshordickf er enti al node noi se simul taneously, when conbi ned

with an external conductive area. [0009] It is an objective of the -
invention to provide a fitter array fora multiple contact electrical

connector, in which the capacdid oy ivat d with individual contacts

may be varied. [00101 It is mm—é}—epﬁ&ni nvention to provide a )

filter[0R07]y fAccordingly,iibisean objeicticé of HRsinvieRtibn ¢0 BYEFIdMe it Wi ch, as with
condi tioner or_ tubul ar energy

20(;3.“@%%@?%9%%" lcg’ﬁvgﬁgé%rﬂ'tef@éﬁewmw filteticomnectandesigosibyed

[he contacto o Dacrcel ARG Ssieribly a2 BIVAC RTande sTaabBmies R, 1 1

i s an @esdhe conyentioealimopalithimand opdiscrete energyonditioness fitted dédighs! O
that combines the ease-of-assembly of a conventional monotithic filter with the
versatility of a discrete energy conditioners or capacitor, and that has the added
advantage of providing discrete energy conditioners or filters for only those contacts
requiring filtering. )
[0008] Itis an objective of the invention to provide filtering of common mode and
differential mode noise simultaneously, when combined with an external conductive
area.
[0008] It is an objective of the invention to provide a filter array for-a muitiple
contact electrical connector, in which the capacitances associated with individual
contacts may be varied.
[0010] Itis an objective of the invention to provide a filter array for a multiple
contact electrical connector in which, as with a conventional tubular energy
conditioner or tubular energy conditioner/ferrite arrangement, can be utilized with any
desired combinations of capacitances that can be provided for energy conductors or
the contacts without the need for a separate common capacitance.

- [0011]  Itis an objective of the invention to provide a simple low cost filter to

assembie.
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be appreciated by those skilled in the art that the energy conditiongrays 204
arrays oWwe@hr7peef erred enbodi nents of the invention may %ﬂﬁﬁﬂl@ﬁ any

el ectrical connector that conventionally uses energy condi'tioning 3 ters,

i ncl udi d., Al C type conpectors and the |ike such that the

: E\C/eﬁt :[%1& ﬁg?anﬁg E(!ﬁll E?rﬂ‘%péﬁc‘?& by thase: skilladiin tb@rﬂftathatrtheenbryjlrat i gn.
Bri ef Deaditioner : : ' .cross-sectignal side
e of eamoni array of e PreTutreasembbdiitlerts Bt tne invefli BRN5S dedan sny

MO
mul til neglsonpestdha mtia?aﬂgngsels égezgy ng ﬁltétsb%ﬁéla&ﬁgqg_zenm y
and |l o | | - .oundi configuration in accordance
W th ¢ Ra0 SEARMETbE Eobnectrm Sy T e 5ic hardhe saiintoni i et ta bes vi ow of
commnlimiiadtiotanyepmtibﬂlhrebﬁne@t&ﬁ@ﬁﬁﬁg’uéﬂoﬁpﬁpri sed of paired nonolithic
energy conditioners arranged in a conductive substrate assenbly and
| ocated on opposite sides of a grounding configuration now placed in a
connector assenbly called &9“ S | yw.30.in accordance with the
present invention. [0015] al top viewof FIG 2
taken along dotted line "A" show ng conmmon conductive substrate assenbly

20 co 14Sh NG | ar_ener conditioners arranged in a conductive
subst Pﬁdeﬁ!ssef-‘rﬂéb-& 'érﬁjcﬁ%é%&ﬂoaﬂl e yiaw of commen Oﬂl‘)lr@l.écjivewuﬁsh@te "
conf i cassErhBy TP RoMbRSAG o ﬁ%ﬁ&ﬁé %HF VA ed__connector assenbly
30 in accor dgnce Wi Pﬂ i;i‘ﬁem?grr‘:'g'sent [ vrcegnrﬁ'gi h*gé?ﬁ;?l@ngreql na _
cr oss-SQnductivg substrate assemblyland Beatedeon abpb@it@lﬁidbedzglai g@unding showi ng -
commo - ] te nmbly 20 conpri sing tubular energy
condi t1on rsgféérxr(g.'né‘g%ﬁ%ﬁ§ @ﬁéﬁ@tﬂ%@e@dﬁ‘éﬁ BN assenbly and | ocated on
opposi[0014}i deRIGOR is a0tresseBlioR A Yidd i | é&\fcﬁﬂ? ctor
assenbl c%&i‘ connector assenbly 30 i nbgtcg:%@%&éﬁce W i#]’gtﬁilgggrggéent .
i nventqgi?.m sempiged of paires manalithic Bnefgy cendifiomersiareariged #04.7] Thi s
appl i dos il [ LS. JProvi signal (Application No.
60/ 195@?96 f'??e%gbﬁg%gi %5 %W’Bg%ﬁgo%%?oﬁ .'89§6‘\§?s§)r8H_5 INgpl i cati on
No. 6W®Nfgoratih howeladet in a 28nn@AHP asseinblyotifiedlcdAnsctdi ALl g i
Appl i %acti No. .63%215 314 filed June 30, 2000, and portions o . g
Provi Sl ﬁgé]aﬁﬁ)\”ft ¢ BreseItinyetions 497 filed August 15, 2000, as they all
rel at qo0f5pne Fig! B9 c*684-88Etidrtaldop view of FIG. 2 taken along dotted line “A"
" showing common conductive substrate assembly 20 comprising tubular energy
conditioners arranged in a conductive substrate assembly and located on opposite
sides of a grounding configuration now piaced in a connector assembly called
connector assembly 30 in accordance with the present invention.
[0016] FIG. 4 is a cross-sectional top view of FIG. 2 taken along dotted line “A”
showing common conductive substrate assembly 20 comprising tubular energy
conditioners arranged in a conductive substrate assembly and located on opposite
sides of a grounding configuration now placed in a connector assembly called
connector assembly 30 in accordance with the present invention.

Detailed Description of the Preferred Embodiments
[0017]  This application incorporates portions of U.S. Provisional Application No.
60/191,196 filed March 22, 2000, portions of U.S. Provisional Application No.
60/200,327 filed April 28, 2000, portions of U.S. Provisional Application No.
60/215,314 filed June 30, 2000, and portions of U.S. Provisional Application No.
60/225,497 filed August 15, 2000, as they all relate in one form or another to
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family of multi functional energy conditioners and shield structureg Ot A6 2004
energy propagating circuits. [0018] In electricity it is conmon for various

i nteract WEh8U/HAB i nterrel ati onshi ps between energy propagaCrwseiusbe
described in terns of their conplenentary dynam cs brought about by pairs

or pai ebR i tth @ ' . | energies..and forces
Chat are e RS o W T Ay 8 Ml B eP eRgineraifiotercnl | y
opposi 889 shieldstactuiesfor energypropagating circaite. to each other. [0019] The
i nteragddans that, are.described herein.as dynamc events, in conplenentary
bal anc@d@cqr pnoé]eginﬁﬁt'f'ﬁ cﬁn'ﬁﬁpﬁpﬁﬁﬁ'"%‘ﬁj' peagiapp andhigterselationshipsus| v,
Wi th t betvieem eRErdiPPIIpRRALAL Yo bé‘dééfaﬁbbu‘iﬁftefrﬁé' of &FeiPBéh@ie‘r?ﬁ%@E\”ﬂ H the

el ements such that certain timngs of events occur, or-ar
under se¥RMigs brought Bbouhby prirs los gainingshef emergypartion @lémentswith nade

t ol . linmtati d.to d i bed d certai
by nan 08058 tefbios A Rirkel thelt 5FE inrating o o Chataarpolarzedal ng

| nesspositibh on eledtitaliEopIOSt RRRGAR b '
rrrm:;?tn:apwgohandosw teh?tg t_heol exi cefc')glultﬁ _the¢agli sclmofsﬂffneérﬁfbgé%}e &%S{c:k la’t(ﬂ-r'l"r'.e'}']guch
wor ds E918] e The intprastions Ahat are deseadibedrherein as dynamic events, #ane si ze,

same séghblern i q - S e..etc. shoul d be understood with
t he precl IeGr';gg@&g*B?!?gc(réég?&%ﬁ‘ﬁ%giéﬁgmgwnpﬁ@ PRPAMENBY are relied
upon tsimudtanepubly, withpthensdme or comdementdry! VB 6EIike HevardePpddifibning of

consi der ed zi normgﬁnd/or .a . standard, especially as well, to what 1§ as -

pr act i T RO such dbat ceitain 1imings of gvents ectuss ahamsmasdewithdhe y pr a\(/:\;1 ice
wi t hi nuddrsedmiing Bhatithe ‘ﬁ%} skllléép%b %r?) & S pgége'}{'lﬁlg{?nbﬁe gélﬁgé en

prior art conponents are placed and y which
yi el dsangdipglimitations mseddotdescrieed lor seedrencertain fdypanids, while aspally é6néin

| tiple-paj il mbly f ired. i pl e- paired diff tial
oner oy eBR e Asting ViR 3 Saraine Meahinds: will ool Bwassuav Rl applicabiif r e
el enertofully destAbe Bé niatlel A haR@ritshithe |k ik tHe 8&%@(; hch are

considered. herein as differential energy conductors and 1008 are
conbi 10929hd Usmpthessuch wordsas same, ccamplgmentavy’; isimuitaneous)9'samesf t er

W t hi n; a%'é’ﬁ’l . . r d ul.ar el enmepts,., . This i ncl udes
ot her rtgﬁn%b [ rré%'%é]'g%graél su@ﬁé}‘é%%l'o%@' ?@-@?‘%ﬁd cﬁ%aéﬁ?'r’@e'?? nducti ve
el enenirderstood withithé préciseness ¢futbel real wapidc ak b what@Re WordB Meban Br are

t ubul ar ,.capaci tors 600 respectiyvely, to forma single energy conditioner,
each, 'Plé%gé’m"\f& %R""PHJ{”S af"ﬁ@?ﬁ“ﬁ'& SeBP@!éH‘qen'ﬁté"Emgrwgﬂﬁ/ﬁi cally

considered a norm and/or a standard, especially as well, to what is as practicable for
standard manufacturing tolerances as normally practice within the state of the art.
[0021] The new invention is created when prior art components are placed and
combined together in a new way which yields unique and unexpected resuits when
configured into a paired or multiple-paired filter assembly for paired or multiple-
paired differential energy conditioning along circuit lines. These paired or multiple-
paired elements of prior art such as conductive pin electrodes which are considered
herein as differential energy conductors 100A and 100B are combined and
amalgamated either before coupling with sleeve 109 or after within standard tubular
shaped or rolled tubular elements. This includes other embodiments as well such as
other types of capacitive/inductive elements, namely multi-layered tubular capacitors
500 or monoilithic tubular capacitors 600 respectively, to form a single energy
conditioner, each, respectively, that are then both placed into paired physically
opposing complementary positions in relation to one another up to 180 degrees, but



opposi ng conpl enmentary positions in relation to one another up to 18?
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nust be woepnoss te sides of a conductive substrate 111, g Joo158' €2
regardl ess of the angle of attachment |ocation. [0022] Wen energized these

comnbi ngg Oiﬁ al% amated el enents with a few others, will create with the
use of B CEERNCIEYIPUSRE R ARPOSite wides efa conductiugesubsteate 141, planeage

ref er eafsa AR ' .path for portions of

propagatin .engtfg?gmb%aﬂg@i%udsﬁmma@'%r assenbly is practicable for

such f i ondhes mgiwdltlhlyseppnﬂjimm /andn-dlgmha'taﬁéleme?ﬂmim{?féﬁr y f

ener gy .§J orfl .cancel |l ati ons and/ or suppressions, cancellations o

nut ual P@ei%ﬂﬁ@e%é#%gﬂgﬁgmgseﬂ%él%’ fxternalcongustive area, an imageat i on

and/ or e\aTriigl u the differential
plan @gealaroAts AodBLas Wl a 6 hpbAhhicd BIIFRR dofiord &f

lines in terms of cross-talk and the between t and
t he | oRfaPAgaling eveegies 9 mouenihus the fitersassiermbly isigranticable fobkaeki ng and

j i diti h 500A d 500B
e eolyilions 88 pHysibAR JBBEHY FF SRR contilementany anbray feldpoiing
anot hecarmeﬂa'tibh@andidie;mﬁreﬁbl l@&t&h&éhatfd?&déﬁhl hg%g?{cﬁﬁtgléﬁ‘ﬁﬂuaﬁcgi zed wil |

becone iaol at e% fromeach other electrically, , an I mage or ground
pl ane T1&ds aswellassubstantiatelimination @nsiorprevestian of geounchbpurce: and

functi bk CLI £ ' ilize the filters'
by 11 1 §ops M betiEHn tne Gifisrehtia TASEHN einE B Gkl il and frelbeiyesneaitint i o
ener gi difererttial tinitanddhe déwdimpeidanoaiengrgy padiWaydnfteans oF gidurtNBoGReEON node

noi se,, ,siul t aneousl y,. Each set of oppositely paired, conplenentary, energy
condi t9'8RIPg a@?ﬁ"ﬁvﬁét‘%OA and 500E and 600A and 600B of FIGS. 1 and 2 and’

their 9pBECt | ' réﬁgrg' &d:ﬂ?c | lectxdcal |
approxlloga? ]él V!g?)n gggr&ges ou?bgﬁaﬁ%hgse t(g‘ %ébgghp‘;e‘ri&%g??ﬁgﬁe%%@éd

oper at 8008 of %t@%] ande2 are sepanated pbysitally fram ones anotheynosithisirisiggnef s t hat
are c ' ' i d located.on opposite sides of a conductive
substra g%&@% dg@dyﬁ@végF%lo\%h%q enﬁ@mY"ﬁ QIBS 1% ?@dl&qmﬁﬁﬁﬂpﬂ"ﬁ' FIGS. 1
and 2 électricallyjcand thuseanimabedngrbGad platie i8NIEaRIM with 159 ByRAGURR2! and

pri or arbts el egﬁnts, .as well ‘as their subsequent energization. [0025] The

physi 3 mehd SEFHRA Gbat funeionefs adesulicciequitenergylis eblectoi utilize the

S S ety et okt oS i Bhekfald ifienfiliros”

condudhefendtidrsof conditidriing of both differential and common mode noise,
simultaneously. Each set of oppositely paired, complementary, energy conditioners
such as 500A and 500B and 600A and 600B of FIGS. 1 and 2 and their respective
differential electrodes, will operate electrically approximately 180 degrees out of
phase to the other during energized operations.
[0024]  The arrangement of the various energy conditioners that are configured in

“pairs and located on opposite sides of a conductive substrate such as the version of

conductive substrate 111 shown in FIGS. 1 and 2 is unique, in terms of physical
arrangement of conventional and prior art elements, as well as their subsequent
energization.
[0025] The physical element arrangement, as well as the electrical circuit
arrangement includes a state or a condition that is called “opposite sides of an image
reference or reference ground” Opposite sides of the conductive substrate 111 refers
to both physically opposite in a static state, and wil! be referred to as an electrically
opposite positioning in an energized state.



to both physically opposite in a static state, and will be referred to as
an el ect Iroi %:/al |y gpposi te positioning in an energized state. 52 0 AYB2004
WO 01/ 71908 PCT/ US01/ 09185 [ 0026] The new energy conditioner fil ter array
or assemVP %GMIEi ses a singular conductive structure 111 fdwbso1e1ss
configured to allow for at |east one selective isolation function to be

f ' LEioni Lenent is mounted wth
o ConguerT vl e e driirgl CondRSRES MNEAIAY of BssRoiol Fomprisss ariiBsuiag red

Sadi ti uSHVg S n‘blllbfhatgis smr?ﬁgltraqeo hél&awvidr laé?ea‘r%‘gioggd oper atilgglfr?ghnggt h
I ti . | | t nction during ener .
S0t A, FERA bl 5206l 5oy Semommoone
j ' i ' ' ' | unctions
Pave. onerdy ondr Ly brelp Sotpleto thé ety Cehiboners Wdlihd & ta™ehemized moui ng
al ong &Fﬁ!%o?’herﬁlwyar enpduativeostsuatuee 91 wild attic be operatie doi #¢ adbiioRaent i al

: ; I ted or copbined within portions of the
ener 97 S8 RANE 85 Wi AR B fed boa atigis, otk socive A
pr edet functives willthenicanly mma@wmm@lnerspely?mgﬂ ég%gﬁg{eég%ﬁﬁﬁor Eati a:)g‘sﬂ?{:

hysi cal | d el ect a
lsioggt 3?’1%?-% !?ﬂ R@X%@O@oﬁh@@ﬂ” oot gs/teer%h{;%& eazmy ¢orditioningieffectdpon i v;a -
i L Leldin structure mated w
2t T cabroRaticg Eferbite i A Mg g B8y MGl thS yAdauEENera cct o o
ci r cui corditidhersoand the sifferehtialtdrairgy SoRBMSICRSkhat £ drhaldahtital lof: _
symet [ j cal and. bal anced jp terns of the conductive structural el enents:
The caéé\@%f%ﬁw“ﬁme OWftga@ﬁnﬂusim%str@mrgg1dofrh”Plst¢mm iﬁﬁﬁﬁyweBOOB
ey et | | . er. or monolithic .
g;pgg??cg?gd\tngﬂ?g? necgg{gg‘ﬁﬁ nee I?‘g&BQ%%é[ '3%8 i%a"feég?ﬁ?rgyal so al | ows
t he uskathwaystlpeateshboth, M\ykicahﬂwlandm. riealy (whermehe ';-Wl oS toﬁeaﬁﬁﬁof % m%“ng ues,
' .Whi tainin operabi | i
fcg:ldﬁ)c( ﬁg'ﬁﬂﬁpﬁ%?Eﬁéteeﬁhﬂqu'autgﬂgﬁégmn cgndugt ive substrate asislerrbl y
A . . s _ cally
20, t 9027 gyTiHiedbinduetive Subsate PIF E.Bbszergg%%@#we &l@gg{dn

opposi ng manner. [0028] Thus, it shou € I's”al'so *hot
ngg es ?‘F‘F"W% Wﬁ*ﬁf[j withhat lgast the paicedienergycconditibnerseo monupnisk.a grogped enent s

e, BB GRS RSB i PSP gl

condi tanchbatarsieddhdefms tof tha sordidtivelsthadtaraliglémihts. The capacitance values
for each tubular energy conditioners 500A and 500B or 600A and 6008 when the
devices are either multilayer or monolithic capacitors to not necessarily need to be
matched. This feature also allows the user the freedom to pick and choose among
various capacitance values, for example per contact pin, while maintaining
operability of common conductive substrate assembly 10 and common conductive
substrate assembly 20, the energy conditioning functions in a complementary,
electrically opposing manner.
[0028] Thus, it should be noted that it is also not necessarily symmetrical or
balanced in terms of the nonconductive elements that when combined with the
conductive structural elements to make up a complete isolating energy conditioning
shield assembly or energy conditioning shield filter assembly before circuit
attachments.
[0029] This invention is used to provide a multitude of line conditioning functions
such as, but not limited to providing power and signal line filtering, minimizing cross
talk, the availability of at least three isolating energy pathways for circuit connection,
a portion of energized circuitry that is practicable for performing simultaneous

6



attachments. [0029] This invention is used to provide a nmultitude of line
conditioning functions such as, but not limted to providing power7angd; 200
ea

si gnal | weosfizbdgeri ng, mnim zing cross talk, the avail awfé%lﬂmgt | east
three isolating energy pathways for circuit connection, a portion of

ener gi CiLLGui t that i s practicable for performng sinultaneous 6 2 0
Ave Sobiferetaiand dopitacy DYE0S RAWaTErier signablinaso Awidermaoging
filter filmsri QiR Rictro ' : ' i ilteri,n

char act'é[%'s Flcaz fpreﬁiglcf?;gnagngﬁdcdé}%ts'gtr%er eﬁ‘%‘et?@ﬁlé}gﬁ%? cﬁ%ﬂpm?d/ or 't he
abi | i t 3bUity tor provisie protection foomfswgewavenpts. events. [0030] Mre specifically,
this i i ony,L.Nnc the,abi.lity. of, the user . ha a redet erm ned
and pr@%i t Mﬂg%gﬁgﬁ?@%?'@&ﬁ'ﬁﬂb‘%ﬁﬁ{m ‘P?%&F%ﬁ@_ﬁ)ﬁ@@g&@r'@e&t@&ﬁma oni ng
el emsnpreuwém@ihéatari@ﬂﬁre%ﬁt?éitiéﬂéd)&él(ee{ioﬁl%BEIFEBHﬁ)(P3 F&gragﬁ}ugtér}ﬁgy high pul se

currents without degradation or failure in et y- pass f eed-t hr ough
conf i geerditiening element configyratiens thatallewsior accommbdstingt nelatively highol at ed

| QF i 1R single filt Ly devi
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Connecénequ}eos to ‘backtrack’ back into the energized circuit to cause disruptions. Thus,

conductive substrate 111 of the filter assembly like those shown in FIGS. 1 and 2

has the ability to offer a blocking function to portions of energies that have left the

assembly's area of convergence (AOC) and is now under the influence of the

external common conductive energy pathway from attempting to return.

[0033] In other words, the term using the industry called ‘ground bounce’ is

substantially suppressed. Because the conductive substrate 111 is primarily used as

a third conductive energy pathway , it will not normally be electrically connected to

either a portion of the first conductive energy pathway 112 (not fully shown) or a

portion of the second conductive energy pathway 102 (not fully shown), which are

serving as the complementary energy pathways during differential energy

operations.

[0034] To begin with, the tubuiar energy conditioners or tubular capacitors 500A

and 500B and 600A and 600B (as used in this variation) of FIG. 1 and FIG. 2 or the

energy conditioners or passive components will now be described. The tubular



either a portion of the first conductive energy pathway 112 (not fully
shown) or a portion of the second conductive energy pathway 102 (n@t] AUGI 2064
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In theg,i | D3l Ifferential electrodes 100A and 1008 and™ common
condpc?itgeefﬁgtgésﬁhr%@g gﬁ%’%gr | be connected to appropriate conductive
ter mi n[0035] poAmhatefiadbf pRakdmAihes GIdARES ¢ bniéh%@é%e
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connec ions(széit shown) . Conductive term nationhs are app ﬁe%ectam%%ted to
r especPRVR 2 s8ipcied die ePR&tapt in theniovention, paivedjiffereritial elevtrodes! t he
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nown PTRABHELAR Y Copdychye raneatansypes, Amslied trthe espective or | 4
OBl N e e oA o ot 8AP ASplopkng s dihe FREEHABIAS Conauct i ve
por t i oFRNditiones eigments svhan placemennt inta cirauitryois desireidnire atiditione ireFEB! $ t O
enabl e;q4 F‘?Ghmh!%l 114 represents continuation of conductive substrate 111.
Although not shown, certain conductive terminations or structures may be formed in
a host of many known industry possibilities or manners to provide electrical, material
coupling or mechanical bonding, conductive coupling, conductive fusing, combined
conductive amalgamation of predetermined and selected conductive portions or
areas on or within the surface of the invention elements to enable attachment or
integration into a circuit for energization. These conductive terminations (not shown)
may extend beyond the end margins of a device when surface mounting is desired.
Altemnative conductive termination methods, iﬁcluding applications of layers of
conductive material elements that are compatible with available and future
processing technology, can be used.
[0036] The present invention overcomes the problems and disadvantages
encountered in the prior art by providing an improved circuit conditioning function
* with a tubular component containing an embedded electrode layer/plate pattern that

is capabie of handling significantly higher current loads in certain applications.



integration into a circuit for energization. These conductive term 2§t i Er?ﬁﬂf.
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manufacturing processes is not considered part of the invention.

{0040] With the addition of conductive sclder material 101 or solder reflow

material 101, conductive epoxy 101, or any other conductive securing medium

commonly known and used in the art of assembling of the tubular devices 500A and

500B and 600A and 600B with differential conductive pins 100A and 1008B for further

processing is substantially complete. |

[0041] Energy conditioners 500A and 500B, can be identical in conductive

material composition. This potential limitation is different upon the non-conductive

passive or inductive materials energy conditioning values that are used to rate or

give value to each pin 100’s energy conditioning contribution to a specific and circuit

portion.

[0042] However, regardless of the specific energy conditioning values attributed

to tubular units, it is the conductive elements or metallized conductive structures

themselves that are needed to provide the initial and necessary symmetrical balance

and complementary physical properties for balanced circuit dynamics.



500B and 600A and 600B with differential conductive pins 100A and 19(%8”5015004
further processing is substantially conplete. [0041] Energy conditioners
500A and‘;(?gﬁ? can be identical in conductive material conposition. This
pot enti al P®ion is different upon the non-conductive POIAN0VE9185
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100A n?jo 100??hat Ergagositioned therl‘gﬁ]rough. Var i ous‘Stl5 nsu afi‘ﬂr%
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appl i cH}4 aresp mainedmndsélectively applied or positioned at locations found .-
external to each extemal electrode 102 and 112 of each energy conditioners 500A
and 500B. These insulated bands or applications provide separations between
second conductive portions and first conductive portions or electrode portions 102
and 112 so that a capacitance can be developed with between all the electrodes
connected, respectively to each second conductive portions and first conductive
portions or electrode portions 102 and 112. Non-conductive void or band 104 located
between outer conductive portions of multi-layer tubular energy conditioners 500A
and 500B or monolithic tubular energy conditioners 600A and 600B comprises a void
or insulation material that provides separation of the electrically conductive second
conductive portions and first conductive portions or electrode portions 102 and 112
from each other of multi-layer tubular energy conditioners 500A and 500B or
monolithic tubular energy conditioners 600A and 600B.
[0044] Solder material 101 servers to physically couple isolated first conductive
portions 112 to the various differential energy conductor pins 100°A” and 100"B" in a
manner that allows electrical energy to propagate within a circuit.
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second conductive portions and first conductive portions or el ectroglp 004
portions 102 and 112 so that a capacitance can:be devel oped with be v&ygnz

all the wbegkivagdes connected, respectively to each seconpcf/%%tlwe
portions and first conductive portions or electrode portions and 112.
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109, respectively. Conductive sleeves 109 a ound as paired
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For m SyBaaBoL) (RS ARl QUi nefer S0 FLingS sftate AtBreeves 100
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di scl osur.e, re in other cases, separate, discrete elenments that are

sel ecPDEYGtIvely goupledderferniaainguian integel ipmalgareationotendustivee substrate.
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apert ures that are et processed, m ceive
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conductigsta s| eev conduct j.ve ener
conditio

ning glﬂer, conductive eyelet 934 holding either of multi-layer tubular energy
conditioners 500A and 500B or monolithic tubular energy conditioners 600A and
600B. A

f0047] Discrete conductive sleeves or holders 109 are first respectively seated,
positioned or located primarily within a pre-positioned hole, aperture or cavity (not
fully shown) that was created before mounting of holders 109. With the aid of
conductive sleeve lip 113 of holders 109, (which serves in this purpose, as a
temporary alignment guide), the primary bonding mechanism, solder material 101
can easily be applied. _

[0048] Solder material 101 aiso server, in this case, as the primary electrical
coupling mechanism that bridges conductive sleeve 109 to conductive substrate 111
for eventual electrical operations.

[0049] \Various strategically located insulating portions 110 are selectively placed
upon or around predetermined portions of conductive substrate 111 to facilitate the
conductive amalgamation of conductive sleeve 109 with conductive substrate 111 for
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condi tioning hol der, conductive eyelet for holding either of nulti?f aye7004
tubul ar energy conditioners 500A and 500B or nonolithic tubul ar energy
conditioners 600A and 600B. [0047] Discrete conductive sl eeves or hol ders
109 are WQW M pectively seated, positioned or |ocated PETASHIANSH t hi n
a pre-positioned hole, aperture or cavity (not fully shown) that was

cr eat ethéoplrposeswffoimingoa mMisiakeic cbRBuctived § i OB & PGSt eV e
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109 t opodimthsct10/aresnbtalways rickted as longeas thad _aﬁ(ﬂ-ﬁﬁqis@{ﬁerﬁfgaﬁ%&éﬁms. [ 0049]
Var i ouar St d insul ating portions 110 are sel ectively

ically.l t .
pl aced Q.Yb‘ﬁ)% gala%%gamlgca S%Wﬁ‘ft'ﬁﬂd’eﬁ’dgﬁﬂé% sgbsiatedlitt iand thebstrate 111

to factbhdddtiveldl8evéLPgyct i ve amal gamati on of conductive sleeve 109 with
conductive substrate 111 for 11 2 0 AUG 2004 WD 01/71908 PCT/ US01/ 09185 the

pur posiOPSH] f ofhe pbysicaberﬁﬂpﬂngi er:sdamgbmdiquidrﬁans J02uwith hﬁrblaP&Né)
facili e co t that e ai red. ener copdi tioning tubular pair
o1 o 1kl TORCeAIRbS HRbalnuisned rclBhar inieiedhes inisciie csrs eRacan

shoul dbéaigtotiene Witht coridudtiob | IR oth&r8 S bt fbod isgded as |ong
as the acE_It achi ng sol dering rra%ﬁgﬁal provi des a#ﬂgggrggﬁ%ﬁéagwgamtion

bet wei€CNRKIUS Wad ta ereate physicahkonding dihe: result should-alla ﬁotg@ﬁ@gm ]
. . TR : . 102 wi r |
Dl by ctnsiitie!diiich 102 EndtilSedte T8 et skchande dEGsRa! cases,

and ceenergy as part & accimguith conducti ve epoxy in others, but regardl ess of

the c i techni gye,.used to create physical bonding, the result should
al | owot@adli? e @Qéb%at'%ﬁ eire Op Misulalpd Toatesials portignsishpwnsasdPd3 109, to

freel yamkaieanos neaterikld which éf‘r@%@dteﬁsoﬂ)%ﬁdiﬂén@rs%d@h d S0UE élfggdbgg 4 the

i solation structures or insulated materials portions shown as
104 meand 6A0B atrisimply sonsoadudtivevaidsdirtinsulatisg heftériahbarnding ofnd 600A and

C00e, JFBN L BB LUBGHRY hodlipnBa b RebAt bt Bl ed
| sol atemhdietioe portiomd 0RtofRullidayeétubuf? etergy chbhditidner shoRWRd 5608'SH
condi tioner.. 500A and 500B or .
. monolithic tubular energy conditioners 600A and 600B from internally located
isolated conductive portions 112 of muilti-layer tubular energy conditioners 500A and
500B or monolithic tubular energy conditioners 600A and 600B.
[0052] Thus, with respect to the solder material 101 coupling of the various
differential energy conductor pins 100"A” and 100"B” to either conditioners 500A and
500B and/or conditioners 600A and 600B conditioners, the insulative material 103
deposited or used as insulating filler 103 or “globing” or “goo” can be is applied for
the purposes of preventing direct electrical contact between either first conductive
portion 112 and second conductive portion 102 as well the purposes of preventing
direct electrical contact between second conductive portion 102 and third conductive
portions or various differential energy conductor pins 100°A” and 100"B” which will
serve to isolate all of the second conductive portions found on either conditioners
500A and 500B and/or conditioners 600A and 6008 from any of the additional
conductive portions shown or not shown of any other energy conditioners.
[0053] To go further, either differential energy conductor 100A or 100B of each
multi-fayer tubular energy conditioners S500A and 500B or monolithic tubuiar energy
conditioners 600A and 600B is desired to be coupled for electrical dynamics to the
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el ect IPRSS] y % Batedhthay identica) condurtivegrataiial compesitioneshauid nohber cl ose

) Bk 353 A gL oM PR,
port i @apacitivereneggy conditioningesteucioes thatic6lla alsulcampriserisoiated | dentical in
oi - 160 ety vaFari adrtBRE Bt te el ofidalsharforfiand Bist BRaoudAACt | ve
por t i @artid?1aRdag tHis bremarty Glongwillo bitie?d colil bé BBSAed kind e NOt ed t hat
I denti cal conductive matertal conposition should not be construed as a
i mi t dteEhangesbletyee orermble of prcticable-filkering-svlutians degeodingaspan

need. .

[0057] Multi-layer tubular energy 500A is paired with another multi-layer tubular

energy S00B. One of the multi-layer tubular energy conditioners 500A and 5008

devices is inverted in such a manner as to be turned completely end for end with

respect to the other and becomes a opposite mirror of it's counterpart. Multi-layer

tubular energy conditioners 500A and 500B comprises material 105 having

predetermined electrical properties such as a dielectric material, dielectric material

composite, ferro-electricat dielectric material found in both of multi-layer tubular

energy conditioners 500A and 500B or monolithic tubular energy conditioners 600A

and 600B. (shown in Fig 2). Energy conditioners 500A and 500B contain a plurality

of interleaved electrode layers 107 and 108 which are formed in a conventional

manner by printing electrode layers 107 and 108 between layers of an unfired or

green ceramic material 105, with openings in the electrodes 107,108 being aligned

to form contact openings 104.
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capacitive energy conditioning structures that could al so conprise isolahed
conductive variant portions of second conductive portion 102 and f 206 2004
conductive ortion 112, as this property along with others could be
desired NACHE% nt er changeabl e to be operabl e or practi calPcanisoiiesssng

sol uti ons dependi ng upon need. [0057] Miulti-layer tubular energy 500A is

ai r ed [0058] anBidwstroda! | 0 e..
ﬁul ti- I[a e?u t ubul ar, eneatrygk;a;l/é ggﬁg??ﬁoner YE%QQ‘ g%ﬁ@gggf@d&ﬁ tfé%’i‘n‘f‘:g"’?nverted
in suc ﬁu\ésmﬁéﬁ adth @terarray #0dEachof eledtrodasdl 0ane N08vis donneefRE®ia t O
t he ot b . Ite mrror_of it's coupterpart. Milti-I|ayer
tubul af SAEEIR” SRR Stbis, virh StasRascinsPedtie) 18BN ai leastone.and

r edet preferahly alllsities ofthedmultidy hdi | |
gi el ech;i C na{eri al . . orrpegsi te, }}i?‘#%@%rggt&;@cg?ﬁmée%ﬁq@ %é{j?ropg tQf ound

i n bot [PBY tefNivals which canke slectricallysonnacted taepergysetumiylad@oB or

)| i BH i ly b 6pOB. h i.n Fig 2).
Ener gy iRt hidfark ilchas CORUIRBS FuPl 1 JRIRe il Shbodimentaq
el ect r elestiodesrid71and 468 dréonmecteditceehergyardtinh tAralji Riyers Figt, nmanner by
pri ntlggchllf@@te:éde Iai/er 103pgnd 188 bet ween Ia¥ers of an unfired or .
green ERYT sfruehies {08, conductivgsselder A81 andanstustive substatebei ng
al i gned 1. Thégs skifledik e SRV MBPrdOdte! thef MnfbiGue U R AL 130°

PCT/ USO01/ 09185 [ 0058] El ectrode l'ayers orm ener gy 8 ectrodes
for theorardng external glestrades 102 ofiatmonolithir canduagivé Gubserate 911 eliget r odes

coat | nte' o, 16 18 2 rftrgh B fn Tk kodwhtia o3t apk el hemycid bei ot of i he

mul t i -substitutedtfor the Mustrated-enelidy RSN ARANBRMERR Wehich fofAs Mol gdbPal s

whi ch gcan be electrically connected to energy return by any convenient
means SfdHeseNtyEntien gxcepl ak notasi below.t he i | | ustrated enbodi ment

el ectr 10 . t t hr L ayers 102,

conduct i vg]_sl_ yeegé str Cﬁrﬁggﬂi’%gg& %ﬂﬁ@ﬁ%ﬂ‘éﬁﬁéﬁ%fﬁmﬁﬁ%ct ive

subst rmepolithicl tubTharseapsditors 600A drit:660B #id larfinyedioddddnmbdatEB! ous
xternal electrodes 102 of a monolithic

o o SPBRRE: l 530S e B Bind e resand soud e pocien 19Asde

oo I cme 17 S 88 1L

as notdtemntighenergy conditioner 100A or 100B. .
[0060] Moving to FIG. 2, a cross-sectional side view of common conductive
substrate assembly 20 comprised of paired monolithic energy conditioners arranged
in a conductive substrate assembly 20 and located on opposite sides of a grounding
configuration now placed in a connector assembly called connector assembly 30 in
accordance with the present invention is shown. Rather than repeat the same
structural elements again, only the differences and the setting will be discussed in
detail.
[0061] FIG. 2 illustrates the universal adaptability of the filter assembly as part of
a small, differential 2-Pin assembly 30 situated inside connector assembly 30 aimost
completely encased in insulative potting material 106 or insulating filler materiat 106
to complete discrete two piece connector assembly 30.
[0062] Turning to FIG. 3 and FIG. 4, two top perspective views of connector filter
assembly 30 are shown. FIG. 3 is showing the top only view of FIG. 2, with no cut
away portion, while FIG. 4 is showing a cut away perspective view of FIG. 2 slightly
below the top level of connector filter assembly 30 and monolithic tubular energy
conditioner 600A and 600B contained within connector filter assembly 30. The outer
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[0059] Unlike the prior multi-layer energy conditioners 500A and 500B, the
nonol i t hic tubul ar capacitors 600A and 600B are‘arranged to acconym

a
di el ect Ry oiBjdgg body 105, a central opening and second cop&@&ﬁv %oﬂﬁri?[lwf)n
102 and first conductive portion 112 within the central openi 6&8 ot

nunbered) for receiving differential energy conditioner 100A or 1008.
[ 0060]edds it 4§ of thercennectop fitenassamblyi 3hisl shomaewhicbvcarftainsrooanmennduct i ve

substr ' f i red al i thic energy conditioners

2 angayEeg Ehbkirdls SOBbE S ReuRAhE Bl il SRsradeotiNansser t e

si des G10/Aagd G008 syuctorsy agthiey amncoupled t@esAdidtive SivReRé A1 138RAD! Y
30 in accordance with the present invention is

cal | ed.,connect or senbl .
s hom%'@&ﬁ?@?nﬁ%aar E’B@'&%/'ef HRAId gtrucires are pat shownbecause 06 insiative he

%
i ff k . . n . ) HG 2
11 ustrorag nenalt RSulaning i natfriel o deadtiolryq g Rlea fUTederpel, of -
smal | 3Cand m%mmm@mmamim f108Aerhd 1008 are showntay thaysenbl y 30
i 11 oPREREBHER gy EtNg TBng maletaCiritruBios nlifemateianra s cavains, 30,
[ 0062]in Bgsambly 80. FIG 3 and FIG 4, two top perspective views of connector

filter assembly 30 are shown. FIG 3 is showing the top only view of FIG
2, wi 1R0G3 cubpesifiepllyin FIGN3, theioweredye 418 of $he sonpector assembly 30 is

i i i . bel he top.l | of. J
Pr1 & EhblEwhichetitalns Sormn ditidutive BLBYE ass ety dBwilir ThESRMha s00
Z(L)Jgt zzagggdnght%tslgc?gmgsugﬂr%ﬁei ésls%gnlﬂfﬁiteﬂblrwt Gﬂowiﬁftfb?urstéﬁnéiﬂam ng%ﬁiﬁégos 20
. . e e . 0 e connect.or Iter asse IS
Chown TRiEER! BLRSUIAHng Hier ateriah 108 forassemmtly dris Aled éhhis GRBFARL | udi ng

nonol igdn oroad hiv r t hey aré
coupl gjaﬁ%cgondusgwegqsﬁgﬁgg gwl%?séﬁr}tﬁ?%ﬁe@%%@%%ﬁfw Fﬁ@%vever ,

sai d 300Acand 400Bras they areshowreprojectirgdbut ofsnsulatives pottivkyt materiah106i al  or

i nsul at | filler [ far assenbly. filled filter. assenbly 30
and o%b@n'éféw%cvgﬁ?ﬂﬁ%s{a&f"%%ﬁ”&%?sﬁ'ﬁjﬂd?%S)@ra‘lﬂf&?'?f)aga "‘i’ﬁe\'/vn as they
pr oj eeisagetin @h elésiical apslidd@ionl Ng material or insulating filler material

which is_contained in assenbly 30. [0063] Specifically in FIG 3, the
out er [ROBA 1161G+4 i shewing.an svetheadgutowap view of rennedtar fitercasaemlbly conmon

condugl ShoWHPEld GifferéhiRet EHEYngOMJJi&PpinIH%Oeﬂ* Lh§ 100"B* as they project
from the connector assembly 30 for allowing propagation of energies to enter or
leave common conductive substrate assembly 20 for eventual conditioning of
portions of electrically complementary energies propagating in opposite directions,
electrically out of phase with each other in the AOC, simultaneously. Monolithic
tubular energy conditioners 600A and 600B are coupled at predetermined portions to
sleeves 109 and then to conductive substrate 111 of common conductive substrate
assembly 20 by solder means 101,
[0065] Moving out and away from the third conductive portion or central
positioned differential conductor 100B of 600B is insulating material 103, which acts
as a spacer between the third conductive portion, or central positioned differential
conductor 100B and first conductive portion or external electrode portion 112 of
monolithic tubular energy conditioner 600B.
[0066] Non-conductive void or banded insulating material 104 separates
physically first conductive portion or external electrode portion 112 from second
conductive portion or electrode isolated portion 102 and third conductive portion, or
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common conductive substrate assenbly 20 is not shown because insulative

potting material or insulating filler material 106 for assembly 30 isZ0 AUG 2004

filled in this diagram Connector assenbly 30 shows only differential
ener gy cWAOMTIE or contact pins 100A and 1008 as they aPeTAISOY918S
projecting out of insulative potting material 106 (which is renoved for

expl angjd I e ot. further avgilability for usage in an
el ect rﬂ%@%&%pgﬁ 5% ﬁl{%&gﬁﬁﬁe&hak?ﬁ%% @@rﬁ*‘bqgéﬁé’!ﬁ!"ﬁ'ﬂgamy Vi ew
of conmeatedal 103.t er assenbly 30. Shown are differential energy conductor

pi ns 12(86 .~ and. 100"B" as they project fromthe connector assenbly 30 for
al | owi %‘opa iglectrc ar W’&"\a&e@lt% isrshowmaad asrstatedctedect0s e

substr ; LN of ortions .

ol oot [ eapfia Rl ve esidthizR0 2 leq IRt MHertirey B il wBRAThe sntims
el ect r RssemplhyoistutilizedhSeeond thndactiveopditionior isdietedsondiidtive! oMiBHTrY -
Monol i thi tu ar enerrgyorgﬁndi ti oners 600A and 600B are coupl ed at

predet & & Pt SizpRea & pegionRf dialestricorsirpertive enateial 105 111
of congeBond edHaLEtiRe LRI 6f BolASs EBRUNCRRL Bunidh! diXieBFEAS 163 yinl RS

Movi ng out and away fromthe thi conductive portion Or ceé
posi t i BeRdudtiveieauplingaontaciiwith condO@ivensle608BOPSIn thisitasé by puasittsning 103,

whi ch . et ween th | rd, conductiye portion, or central
posi 11 AfemRiitfe s RerabE i RRbel St Wihn B ¢ ereddinfibinaclacson fon or

ext er noptirakbelectrital pontadiNTRE AoAicondealé hiaterhlbahdd 10NSHe Pﬁ}%f loner
600B. [ 0066] Non-conductive void or banded insulating materia

separ a %@’e%ﬂﬂ%%rﬁﬁ eppductiversieeve 109 fwrniconduetive substaatect L. tif ode

porti Ofedifeq.f rom second conductive portion or electrode isolated portion .
102 and third conductive portion, or 15 2 0 AUG 2004 WO 01/ 71908

PCT/ US9068) 189nsillative pebiting maiedal 1085 ainwost tofallgisuhoundii cinduefige energy 1008,

as does_insul.atin rial 103, [0067] Die|lectric or supportive material
105 gsé%'PFﬁﬁ?F'aﬂ&Og‘%efg@f@a Shouginths cuiaway vigw Nahswfws?u_ﬁi 4dsiano t he
r equi I epRdHa ligfpdrtién A2000K dleed @Othaw id&ittdl fohRed 256 do'ot dith W %ﬁd-
Second conductive portion or isolated conductive pottion or ‘electro 102

i s appRigngated portiop atdhe mna ofsleerie dr bolder 08 for praveniingi siippageasfitaé of05.

w1 ERPEYEE SRPEho Rl Gindiioheth S0 A4 SDOR PP SRIRNSTY { i <
case bgonditiorierd00A) and 600B beyond the pre-selected points of positioning and
coupling.

[0069] Moving out and away from the central positioned third conductive portion,
or central positioned differential conductor 100"A" is conductive solder 101 as it
couples third conductive portion, or central positioned differential conductor 100A
with the first conductive portion, or external isolated electrode portion 112 of
monolithic tubular energy conditioner 600A.

[0070] The first conductive portion, or isolated electrode portion 112 is non-
conductively coupled to dielectric or supportive material 105. Isolated portion 112 is
placed against dielectric or supportive material 105 for support as it eventually will
conductive coupling to substrate 111 by resistive fit, mechanical means or soldering
as with conductive solder 101.

[0071] 1 should be noted that second isolated conductive portions 102 on all
conditioners 500A and 500B and 600A and 6008 are isolated from each respective
third conductive portion or external isolated electrode portion 112 and each
respective third conductive portion or differential conductors 100"A” and 100"B”",
respectively in a predetermined manner by non-conductive void or band materials
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nonol i thi c tubul ar energy conditioner 6008 within to a predeterm ne?u 0
position for optindal electrical contact. The non-conductive nateri &l Mn@ .

110 can W elaemd between to separate conductive sl eeve w%ﬁ%
erial

conductive substrate 111, if desired. [0068] Insulative
106 al t.totally surrounds conductive energy conditioning holder 109 as
shown i'H*¢ iguAioRmatenal 103nineededras weltas seledtivepositigring palodaitionmofr t i on

120 of ' | ' : | ed I
of ongar o AEE1GR TG b w8 pBSHiphglBi e atfacitor b o el el oo
sl i ppatpquied toemake anpiopier Faryationing oircuit 88 & gioposed by thRChveRfiSH aRd s 500B
or m)n(?ll 'tir% C Iﬁﬁ% energy conditioner 600A and 600B beyond the
pre-se ] t?dp'gi a“(r)f positioning and coupling. [0069] Moving out alnd
¢ h > . : . :
away T [0BTIhe THEIRiStraliGh shoRARd tyNd eaATHERNYS IRAR i Biher HosEBiied .

positioned differential conductor s conductive's
coupl eef aghievingdhe sene eesrdting invention cincuitry! bypotiier iemsidyet friethedblbgy.

d ] i ISt ti ' t | i ted
ol oct 1 56 A HTea kb be S s RV SBIdE? 101G Couplemisesope 500A.
[ 0070] cottudtivegiortion b ekiarhaPslebirde plrtiare #1268 €ofliSaivetlibdtié 19T01 12 1S

non- conductively coupled to dielectric or supportive nateria

| sol at ¥@thghAMmalgamate B@e commencandugtive substrate asserpblys2()irdo @ singleat er i al
105 fq&oﬁmgggrh_as it eventually will conductive coupling to substrate 111
by resisti I't, mechani cal nmeans or soldering as wth conductive sol der

101. [[9073] | {Twhing badictoBiGE, thistimegediidstites thatdhe Gambihed eonRgitis 102
on all | conq%mq(iner%%SO and 500B agd 600A and 600B are isolated from each
respect TN dNEH HRdbe Fommeh condyrtive subsimteiasserbly 20 1ans thatareor t i on

112 arfirthgeBmaganatd B sbiierd 11084He inige BRFidBE PiiteflcbhAEQB sleve
and 1 a prede

conduct ors_100' 0"6", respectively in p term ned manner by
non- cohtfidtilteecannestor sisevel 118tie containg and (sisadoundifg dhé A19esubstrate

PCT/ USQLL | | . hab 1 Jf needed as well as selective
poSi t i onleggélgﬁ.'quégtd?%iﬁ%ﬁm Qfg[‘fggﬁgb%i—h?gﬁgt 5 Asq gonRIdElRd 8 SeNPeEIR ng on
t he caghatli drazoriduktive ahelevhich Witk Bushipgli Te2and theif8aded bBRMIN 1 Y7 ek i Ng
ci rcui s is. proposed by this invention and is illustrated in FIG 4.
1 shell idndrablecto do i
[ 0072]* HhEhelf isRrarapleie i sansideras) sandwiching anarger eondudtive plaee of her
pOssi Ridrductie connector holder 115. With the availability of the top portion 119 of the
threaded bushing portion 117, this shelf created by the connector structure is
adapted and is conveniently used for resting the conductive substrate 111 or holding
the conductive substrate 111 for eventual soldering of the mounting to side wall

portion 121 and than the ‘gooing’ with material 106, as well as for additional overall
structural support of substrate 111, in the discrete, 2-piece connector assembly 30
application.

[0074] Connector shell 118 in this case is using a threaded bushing 117 that
facilitates the sandwiching of conductive plane 115 together with threaded washer or
threaded bolt 116 as weli, but other forms of connection of the shell can be used and
are to numerous to mention.

[0075] Itis safe fo say that connector assembly 30 is interchangeable to asitis
related to providing common conductive substrate assembly 10 or common
conductive substrate assembly 20 accesses to electrical applications and that
regardiess of the container means used, it is the unique arraignments of the common
conductive substrate assembly 20 with the paired energy conditioners as they are in
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of achieving the sane resulting invention circuitry by other enploygﬁ 6 2004
nmet hodol ogy. The |ast area to be shown is the conduct.ive sol der 10 ég iq
coupl es second conductive portion or external electrode portion 112 to
conduct | WO N2 ate 11 to further amal gamate the common ECRAISOLHNSS
substrate assenbly 20 into a single working unit. [0073] Turning back to

"l 3, 2relalivs posaiR toldath biieh on! doshBAidEYB! O SAN Gltatre 319 ThAE B, | 121

make up the common conductive substrate asse are her
anmal gaMBDEWRSMa) der 111 to the inside portion of Filter connector sleeve

118. Fj (o]0) A | S.contains.and.i s surroundi t he

111- su Bés‘?ﬁt e eg@gg%‘@gﬁgﬁg‘?‘%ﬁ%??{mﬁ? the pola e%(ﬁf"t%gé d%epgalm S0
consi deorditiening wigpropagatihg lénefgies @heliag avstics 1O0A ant \WonduBtst8igp9 116
and the.élhr eaded ortign, 1%7 gfgthe 11 she%el I's ope?gdlglse toube cgrtsi der ed
sandwi Effhecomman epndustivecsybatrale assembly £Q 60 Gommoncondective substiate 115.
Wth tagsé’f*iﬁiﬁ{@i lity of the top portion 119 of the threaded bushing
portion 117, "this shelf created by the connector structure is adapted and

i s con[@¥7Ant | Theisorthmon coedutiive attachmentst thee1 028 Which ard e sécbid di ng
the co ‘glﬁtive surPstr te 111 for evan,t ual sol dering of the nounting to side
val | ﬁ YcllyePoruon o1 mast enrigy ¢epdiignes isralsg sy isalatad condyctive podtions or
addi t i gnelectrsdeaddupled Qfgei‘%]é“ e i screte,
2- pi ece connector ugsse_%ﬁffj%%bvg‘gglggcﬁgt \;nginﬁé'Fg%i; nne'g{d(grr'SB E‘ﬁ‘eﬁqqoﬁlw in
this clswided by icpgductive sabslrteutt tngbe both apthysicat shicldiaswélhas $aatlpivchi ng

of co ! e LLh threaded, washer or threaded bolt 116
as wel I, lh}ﬁg@%@?@#ﬁgﬁoﬁ% éﬂﬁiﬁg%%@qp ghetgies &V\E?quﬁﬁwcﬁgy iieEPesed Ofare to
nuner oelectricalty separatell Btheehtedch siaé of bondadtive ibSPRBEPE PivhaRIseey 30 i s
mterchaﬁt\'%gabl e tgas it is related to [)row di ng common conductive

subs]t rak . Sg’émf‘tﬂ@ We(ﬂiﬂﬁ'ﬂ)me i ugtive pestiens of ubesr®09 and Sk esses
Lo el oivhichCe BIRESEELAR SifRhtidl Shndl SBRL GRS aRl 1ot RRNAIRIATE DS

used, it Is the unique arraignnents o comon
assenbtitc) with the paired energy conditioners as they are in 17 2 0 AUG

200 a1 AN SRSkt BBt eSS 21 P 1
Concreomaniineg it boubtiog saceotobent B TedbTBLoriodt Rhecahel
of  center Common sRie?d strugture 11% that will becgome a “%“ reference image plane for
the circuit, but other portions of a typical new invention circuit which can comprise
the foliowing: an energy source, a first energy pathway connecting from the energy
source to third conductive portion or differential energy conductor pin 100A, of 500A
for example, the first energy pathway then continuing through tubular element to first
conductive portion 112 of energy conditioner 600 and then onward along a first
energy pathway for delivering portions of the propagating energies to an energy
utilizing-load. |
[0079] After portions of energies are utilized by the load, a second energy
pathway connecting from the load is found to be connecting to differential energy
conductor pin 100B or third conductive portion of the other paired energy conditioner
500B which is now electrically on the opposite side of the circuit reference node
created by conductive substrate 111's position and attachments and as was done
with the complementary tube 500A, portions of propagating energy will pass on
along third conductive portion differential energy conductor pin 100B, while other
energy portions move to first conductive portion 112 to will receive or undergo
conditioning from second conductive portions 102 which are isolated from first
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ei ther common conductive substrate assenbly 10 or conmon conduct i vd 0 AUG 2004
substrate assenbly 20. 10077] The common conductive attachnent of the

102s' whwwolpiBisgt he second conductive portion of nost en?[.:g)bsgp 'hgi oners
is also an isolated conductive portion or electrode coupled to e sl eeve

109 and V\é| l,.. be al.l owi r]% the shielding function provided by conductive
subst r §PRAYGtve porhans dig ap WFS'}'EQICO@ Helive partines| 102s respadt éeveackr t ai n

pr opaggbiticih ' h ' ' C b | posed
B e B AT B4 A BNy oBiaf ey Eondiifi 89004 hydol 8 £77
when | Bengalithic kbulayergrgyrconditianer 600AaNG6008, as discheset!. conduct i ve

ti 0_,which th fi di ff tial
P onduclEEAnER Eavit yBOACK Br N e oF opvaradncebith resmmstdp SEmI hr ce- way
ener gylaget tutaNacemergeBdinditidners 560AENd/S06H &r nﬁﬁrﬁﬂiﬂ‘iiﬁrtm)ﬂ?g etﬁhléﬂ” t

coupling as described in this disclosure conprises not on center
comonC@ditiprer8Qa.6AAB, and thexarigus| pasticnsrof enegies contimse alongage pl ane

for t | ' rid ,cal. new.jnventiqgn circuit

wni oh SRRl eherd S i8Er B 10028 3R ephaBaE Rack 8 thE PN B9V bt ey
connecsourgef rom t he energy source to third conductive portion or

differ lal er conductor pin 100A, of 500A for exanple, the first
energyﬁg§t1ima$lquat%a¥?mﬁ3pqcﬁﬁﬁ RNe(RyPraPagatiar Mongthis few  conduct i ve
por t i GRvéARom LirQIIEESMbsrHtidnt Beﬂﬁfnfsﬁﬁ%ﬁe\k%ﬁ a%oﬁ,e ga?é;g" ﬁrsft' rst —energy

pat hway for delivering portions o opagatin 0 an energy
util i Z¢anguctive pooirooer isolated ponductine electrode giogtiora 82 dtorhithe datigus he | oad;

a seco c ticng fromthe load is found to be connecting
o a raaf bt cARIRG dthRRT o s S, Biher pactiarel Posrais Wibn of
the otalse prapagaterdon t6 tislsbbontbtondiie WBriidng &r ROMMIRHDdueile Y on the
opposite side of the circuit reference node created by conductive

subst rRArtiong 102 (thatiare isplated emdtrsiand thirshepnductive pestiens)anchof which

conpl Wﬁaédh&dé'ﬂ %EE&H {PhlSe gat.L | ass on along
third conductive g%?tlon | {erentl&%ﬂagg@ﬁ%@ '%E%Hﬁ@%ﬁ:@rﬂé&l B, while

ot her canduclye sobsiratesihhve to first conductive portion 112 to will receive

Sl at1B0ER omirTictis SbataB.T 6608 Copaaivel BauBed bBaNbSING conduct i ve
por t i cattachiReritiHateial 101 1@ 5@ it b CortiictorassehiBly B0 RBASHg! PISARRh
" in turn, is securely fastened and sandwiching portions of larger conductive substrate

115. Larger conductive substrate 115 can be a third energy pathway end point in and
of itself to serve as a final portion of the third energy pathway on its own. On the
other hand, larger conductive substrate 115, in this application for example could
further be coupled or conductively connected to a chassis ground or even an earth
ground, but does not necessarily need to be operated at all as a pathway the back to
the energy source from which portions of energies initiated.
[0083] Although the principal embodiments and operations of the present
invention have been described in detail herein, this disclosure is not to be construed
as being limited to the particular illustrative forms disclosed. It will thus become
apparent to those skilled in the art that various modifications of the principal
embodiments herein can be made without departing from the spirit or scope of the
invention as defined by the appended claims, below.
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portions |location on all of nulti-layer tubular energy conditioners 500A '
~and 500B or nonolithic tubular energy conditioner 600A and 6008, as?( AUG 2004
di scl osed. [0080] After leaving the -ACC or the area of convergence wth
respect to of nulti- |layer tubular energy conditioners 500A and 500B or

monol i t hic tubul ar energy . conditioner 600A, 6008, and the various portions
of energies continue along differentg¢glymenergy conductor pin 100B's and

- propagat e_bhack to the original energy source. [0081] During this dynamc
process o By Qipagati on along this new invention circuit

conbi nation, portions of energies will also propagate to first conductive
portion or isolated conductive electrode portion 112 fromthe various

coupl ed third Adiitrassentblpddnmpigmg:0of course. However, other portions of
energies will alsp gr opagate or formto the second conductive portions or

i sol ated condut FPRANCUYE pubsEate inopdingladfirsehaldérsnd atsecorfd lestadri r st - and t hird

conductive por}i f ich 02 ...s conduct.ively connected to sl eeve
109, which is %Wﬁéﬁ‘ﬁ@gﬁ%eaé‘%&e%’dl%%ﬂﬁl?@% LB S#Ghgapditipner [ 0082]

Conduct i vemprizes a first pbiijop,iasswdmﬂctuﬁﬁbﬁg%uaqmﬁp#&@ogy conductive attachnent
material 101 ttg Eﬁg i nsi de_of connector assenbly 30s' housing 118 which in
turn, is securef m%ﬁéﬁ@@&ﬁﬂ@iﬁ@hﬁr@néwebmoupfedltalﬂ@ethhdmwﬁuﬂi ve
substr at Q,ftﬂé.ﬁrstggﬁcgﬁ[m&pnducti ve substrate 115 can be a third energy

pat hway end point in and of itself to serve as a final portion of the

third energy phefnstyotior @ﬁthemonﬁ}mohﬂiﬁonﬁtchﬁﬂudﬁir@@,coh.l?l'eﬂQB tpgyct i ve
substr at &ql‘&én }rﬁl this achIicat ion for exanple could urther be coupl ed or
conduct i VETSORBHHE SPeSCONdIORES si s ground or even an earth ground, but
does not necesthasidondpRAsbr 6f e fPRLLAlRInG! a the back to
“the ener_q%/ source frorﬁ%v\_hi ch porlt_i ons o négr?grﬁ%‘?cé@%%y%otﬂﬁaepﬁ@&e[‘gﬁ%]

Al t hough %@Mi%@%{mmmamms and operations of the present invention

have been descig| i il.herein, thi.s disclosure is not to be

const r ued asC@E?ﬁ%nld&%ﬁ?&engb{%ctsﬁcémg&f’?ﬁggﬁ?cérc@ yehvely poupledite thessegenst | osed.
It will tholderbyaopredetappiaed aianher; bddse skilled in the art that various

nodi fi cati ons 0% t he ?H)ngi al  enbodi nents herein can be made w t hout

departing fronPHETSH Ve sehsiratsris pperableny shieidche secodd poria diythd he
appended fdstédmitidiRl aNd thbQedorfd 20 H . %&hg%omﬁsnér%o% aoilggz%thér. - A

filter assenbly, conprising:
2. A filter assembly comprising:
a means for blocking energy; ‘
a first condjtione; and a second conditioner oriented generally 180 degrees
relative to each other with respect to the means for blocking energy; and
wherein the first conditioner, the second conditioner, and the means for

blocking energy are electrically isolated from one another.

3. A filter assembly, comprising:
a first conductor and a second conductor;

a first conditioner and a second conditioner, wherein each of the conditioners
comprises a first portion and a second portion;

a conductive substrate including a first sleeve and a second sleeve;

the first portion of the first conditioner conductively coupled to the first

conductor;

the first portion of the second conditioner conductively coupled to the second
conductor;
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.a conductive substrate including a first holder and a second holder; a
first conditioner and a second conditioner, wherein each conditi ohkAUs 2004
conprises a first portion, a second portion, and a third portion; the first
portion of the first conditioner conductively coupled to the third portion
of the first conditioner; the first portion of the second conditioner
conductivel y cdbpsesand portiom dfiihe first pOAiditiORerRon&@iva REQNT S nq#t}ioner; t he
second porjd.pa of the first conditioner conductively co pﬁ ed _% The first
hol der by a predeterm ned nanner, the second portion of the second

condi ti oner conbkisscod@hyrt cond ol der by a predeterm ned
manner, and wherein thg c%%ﬁéﬁ%égsgéjg@dﬁg?@wgn &k coupledgpithe skcotnk
second pors]tereri of the first conditioner and the second portion of the

second condi ti m one another. 2. A filter assenbly conprising: a
means for bl oc%kﬁggecélﬁ\d;? ,’)né’? q&tmqq%ﬁecntad\gemrﬂ@wwd@%y ti oner

ori ent ed pHatbredrdy HBLcE6E ' o gach other with respect to the
means for bl ocki ng_energy; bglﬁ%n\%géﬁéﬁg’?%éoﬁl?%“% tReshirthet he second
condi ti on&RAUSRYE substragagnd for bl ocking energy are el ectrically isol ated
from one anoth f r assenbly, conprising: a first conductor and a
second conduct g??egl.?@rcgbh%%ﬁ’&is $%%§ﬂﬁfn%3§é!émi@£cdm thedirer condlietoei N
each - of t#nd boncionil condctoCiE bFGADIR ot a'tfiira BYIdu.R) and a second portion; a
conductive substrate including a first sleeve and & second- sl eeve; the
first portion of the first conditioner conductively coupled to the first
conductor4, theThd 1 -1 he._sec -condi tioner conductively coupl ed
to the second. congirc%gérﬂ;jm%&%fagkﬁdg%gﬁgteﬁg‘rwﬂﬁbmdthwsotﬁondhe first
condi t i on@nditismeuareicedh ynmenohthddcdpaciidie first sleeve; sleeve; the second
portion of the second conditioner conductively coupled to the second the
second portion of the first conditioner oriented generally 184 degrees

5. The filter assembly of claim 1 in which the first conditioner and the second
| conditioner are each a multi-layered capacitor. |

6. The filter assembly of claim 1 in which the first conductor and the second
conductor are electrically isolated from each other.

7. The filter assembly of claim 1 in which at Jeast one of the conditioners is a
tubular capacitor.
8.

The filter assembly of claim 1 in which each holder of the conductive substrate

1s a sleeve assembly including a conductive portion and a non-conductive portion;
A 4

the conductive portion of each sleeve assembly operable for rece

© 1ving either the
first conditioner or the second conditioner; and .

wherein the first conditioner and the second conditioner are electrically isolated
from each other.
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rel ative fromthe second portion of the second conditioner with respect to
the conductive substrate; and wherein the conductive substrate is 2004
electrically isolated fromthe first conductor and the second con‘é&c’l‘qﬁr
and is operable as a third conductor. 4. The filter assenbly of claim1 in
which the first conditioner and the second conditioner are each a

monol i t hi (?'capaﬁiOPBF‘?Ct@F. asy¢robly doteprisasgenbl y of claim 1 in which the first,
condi tioner and, ghe ‘ﬁﬁa&lgnd Cﬁndi tioner are each a multi-|ayered capacitor.
6. The filter assenbly 8P €I3RAMHSEcend ganditioneneath pftheaonditiohers capGrihe
second caerdustcpartionted alsegddd atiby. | sol ated fromeach other. 7. The filter
assenbly of claim1 in whichat | €ast one of the conditioners is a tubular
capacitor. 8. Piwbsirateéncludivgatfingt lnflde anidra skebiti Miigh each hol der of the
conductive sub is_a sleeve assenbly including’a conductive portion
and a non- cond?}:% I@é\/cén%g?ﬁo&ane ‘Eﬁ&%&ﬁﬂ@@?nves penductimelyicoapled 16 tHeawS:
assenbly bpldegbl e for receiving either the first conditioner or the second
conditioner, and wherein the first conditioner and the second conditioner
are el ectrical F3F fesepdpertioniaf she sgohd obiditione? Is Corfdulibere A0dp1d4 (S pgonnect or
assembl y &QoRd heida an@ first conditioner and a second condi‘tioner,” each of
the conditioners conprises a first portion and a second portion; holder;. a
substrate i ncl wieregn thef decond palkids bf apdna é&fd?:?tﬁ; | der he second portion:
of the fi#es‘g% confiéi.ti ner is j(:ﬂg.(f)ﬂnduct_i vel yt coup egp?som?%éw‘}ﬁnﬂﬁlytlﬁg second
portion of & a '&EUYRFonyheiseransportien obthtusetondodonditivaet SethtresgefBoSRE ONd

hol der; agndsttdxer ei n t he second portion of the first conditioner 1s oriented
generally 180 degrees relative fromthe second portion of the second
conditioner with respect to the substrate. 10. The connector assenbly of
claim9 iy whi first bqlder and the second hol der each conprise a
conduct i vlg)'por |%‘E’1&§'ﬁ8{°&aﬁtﬁﬁl HAbERID 9dn ydveh e frstrimidérnnd e ceagICt i Ve
portion dfolémaack cbmiefisé & cORRIAY lohi g geither .the first

condi ti oner or_fhe. sgcond condi{;}tiégcr’lffg(ra?1 a%ﬁéeﬂo\ﬁ cGidiictive portion;

ereimn the conductive portion of each holder is operable for receiving either

the first conditioner or the second conditioner; and
wherein the first conditioner and the second conditioner are electrically isolate&

from each other.”

11. The connector assembly of claim 9, wherein the first conditioner and the second
conditioner are shielded from each other by the substrate. o

12. The connector assembly of claim 9 in which at least one of the conditioners is a

tubular capacitor.

13.  The connector assembly of claim 9 further comprising a first conductor and a
second conductor;

wherein the first portion of the first conditioner is conductively coupled to the
first conductor; and

the first portion of the second conditioner is conductively coupled to the second
conductor.
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wherein-the first conditioner and the second conditioner ‘are electrically
isolated fromeach other. 11. The connector assenbly of claim9, %r@‘_}inmm
the first conditioner and the second conditioner are shielded fro Q

ot her by the substrate. 12. The connector assenbly of claim9 in which at

| east oneqgf t ditioners is.a tubular capacitor. 13. The connector
assenbly (%f' cl 2?#@“%%?@@5@%!@1@ a first conductor and a second

conduct or; whenfief Qofidck i f irs ondi tiQner is .
conducti vel y couplee to tchghu@igé E%Qggsﬁaa%{h%}& %’h‘%wgﬁglﬁé‘fag{mﬁ(??lfl}‘%ﬁr 8f the

second cofeifRisbivetn snsresontiing Wekdy coupl ed to the second conductor. 22 2 0
AUG 2004 14. Auci I senbl y conprising: an energy source coupled to a
first conductorﬂ?é %D%M@@Pﬁq‘aﬁéo\ﬂﬁple@fo ¢ 8¢F9né condyctor anduyiereintthe ssrond

ener gy- ut cénductog id agled tb@hE BT SY sdilrkd:1 Zi Ng | oad coupled to a second
conductor and wherein _the secon conductor is coupled to the energy

source; a firstiEBrendiionerandrakecorsbrmditicnendilicreineach ¥hBE @bRdieaRL Of t he
condition . i .a first portion and a second portion; a substrate
that is a&{ ?%ggg{ﬁ%f};%?%‘?nﬂéﬁﬁfgﬂépﬁmﬂ“ist hol der and a second hol der,
wherein the fi astbshatedBst ia AdhitdESRERR i ivel y.coupled to
nMUHER SRR IS b Wl RBAeR: T,

the substr tegﬁgg a %edeterm' ned manner; t

condi t i on&PTE rstelder apd fresgcans! haiderfare senductvely cbapled td e fsibstatd?0r t i ON
of the segpy rﬁg@%ﬂcgt;%n nductively coupled to the second conductor,

t he secon pgrtiOn of the %ﬁrst condi ti oner. conductively coupled to the

first hol der; tedirggooich phtht fien ceﬁdjtibﬁer%ﬁaﬁaivemuﬂ]emg&h& guctively
coupl ed t&nhggt second hol der; the second portion  of e Tirst conditioner
oriented ge r?ﬂ"ly 180 degrees relative to the second portion of the

second condi t i t@rstWoktiord SSBE Sdcohd cBHﬁtiﬁHg'Sc%{J%c%velyac%%p]ed to the second

conductor;

‘ the second portion of the first conditioner conductively coupled to the first
holder;

_ the second portion of the second conditioner conductively coupled to the second

holder;
the second portion of the first conditioner oriented generally 180 degrees

relative to the second portion of the second conditioner with respect to the substrate;

and

wherein the first conductor and the second conductor are elecirically isolated
from each other.

15. The circuit assembly of claim 14 operable as a portion of an energized circuit.

16 The circuit assembly of claim 14 operable for common mode and differential ‘

mode filtering, simultaneously.

17.  The circuit assembly of claim 14 in which the first conditioner and the second
conditioner are tubular capacitors.

23



wherein the first conductor and the second conductor are electrically. . '
isolated fromeach other. 15. The circuit assenbly of claim 14 JgLNﬁbmg"as
a portion of an energized circuit. 16. The circuit assenbly of claim 14
operabl e for common node and differential node filtering, sinultaneously.
17. The c'!)%cui assen{)g OE cé‘fai m 14 in which the first conditioner and the
second di t { BhEFCW esSemBin ofclapphin whish trsthirdcond@ oL ehefy The

circuit asapwh ¥iR =V ' LGRh: t third conductor is an energy

pat hway of |esser Fsﬁ%gﬁgﬁ%ﬁéghﬁ?ﬁ%@%ﬁ% c‘ﬁe&g}‘%ﬁ{sﬂg‘?n&?@rﬂr@s% uct or
or the seewdyctotonductor. 19. The circuit assembly of claim 18 operable for
filtering differential nobde energy and comon nobde energy. 20. The circuit
assenbly of claim14 in which the first conductor and the second conductor
are el ectyg, cal Tue éiitds8sm Q,’?Eli ephe filter .assepbly of claim
2, wherein the neans for mec%ﬁgng;égy l%@n’p@f?@@ d’ﬁ“&ﬁﬂ%&ﬁ? S bst rat e
t hat i nclapdeomapon made epergai r of hol ders, each holder of the pair of

hol ders conprises a conductive portion and a non-conductive portion;
wherein the conductive portion of each holder is. operable for receiving
and coud. ng Tindtibt 26€drib] 1B ; Ja hst i L.oner, or the second
conditioner; and wherein tzgfggﬁlgﬁlgt%\%uéﬁj stﬁrrgt?%qlfﬁslhgrﬂqﬁla SEMuct or .

22. The foonfestonas ginsimcally isglatedrfrom eaciiitldn. t he conductive substrate is
operable as third conductor. 23. The connector assenbly of claim?9,
wherein the first holder and the second holder are each conductively

coupl ed (@ t heltm fiserastemntly of clafx ¢ WhE e RS 6r biBbaipg HigrgfONNEC! OF
assenbly of claim23, wherein the first portion of the 1gr condi ti oner

and t he fSOPHRSELT Eomsiicaye substratedhatdneindesiat lesstea pair of holdetsy eazhlboyder 80! at ed

from eaqahe g4P8FH nnect or_assenbly of claim 23,
further cotr:rgri si n?;lagrs%io{r}lt co%g%éh[uéﬁv%}%}%%gﬁggé&yﬂﬁ'cgﬂ YIBEPOIqme £ st
portion of thevhéreiptthe conthuctionportionrnd eadh hliet i€ OpEHasK 6PrecBi9idgl At

conductor,;_ ;. ‘ol . '
coupling conductively to either the first conditioner or the second conditioner; and

wherein the conductive substrate is a third conductor.

22.  The filter assembly of claim 1 in which the conductive substrate is operable as
third conductor. -

23. The connector assembly of claim 9, wherein the first holder and the second

holder are each conductively coupled to the substrate by a predetermined manner.

24, "The connector assembly of claim 23, wherein the first portion of the first

conditioner and the first portion of the second conditioner are electmcally isolated from
each other .
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the first portion of the second conditioner conductively coupled to the
second conductor, and wherein the first portion of the first condp{ipmpens
and the first portion of the second conditioner are electrically i1solated
fromeach other. 26. The connector assenbly of claim25 in which the
substrate is conductive and- operable as third conductor. 27. The connector
assenbly 25. cl Shecddnectdioie ' itioner. and. the second
condi ti oner are each discrg?gﬂgggg%P%?%éﬁﬁgg?u%nBPFBE@t petrhagnd fe
filter as&&RBf¢oB&IGo, any of clains 1-3 or 5-8. 29. A circuit conprising

t he connect or as | of clains 9-14 or 24-27. 25
ﬁ’&sﬁl@pﬁé’rtlgn of Bleafln}%t conditioner conductively coupled to the first

conductor;

tl?e first portion of the second conditioner conductively coupled to the second
conductor; and |

wherein the first portion of the first conditioner and the first portion of the
second conditioner are electrically isolated from each other.

26. The connector assembly of claim 25 in which the substrate 1s conductive and
operable as third conductor. '

27.  The connector assembly of claim 24, wherein the first conditioner and the
second conditioner are each discrete capacitors.

28. A circuit cbmprising the filter assembly as in any of claims 1-3 or 5-8.

2%. A circuit comprising the connector assembly as in any of claims 9-14 or 24-27.




