ppqe3ee*b(6T*CI$' 2 3 MAY 2002 1 SPECI FI'CATI ON COUPLED ELECTRI CAL CONNECTOR
ASSEMBLY 30 Field of the Invention This invention

general ly reIHﬂ@ﬂﬂ@ﬂ@@“ﬁ@Ert of electrical connectors and, partic&%fkhquﬁo
an el ectri cal senbly which includes an electrical net

havi ng at | east ofl#'® ectrical elenment such as a capacitor, resistor or the
| i ke. Background of the Invention Elegtrical circuitry often nust be

protected from JMN “mﬂm tlc | nterf‘erence (EM) and radi o frequency
interference ( ' & stem Users of the systemal so
nmust be protected ﬁ@ﬂmrdangerou erentials. In other words,

many el ectrical systens are required to be both "quiet and safe". In

various el ectrical choepidn o ebeel CACaboReBERoR saneenPl | es may be
nmounted for connecting the circurtry rough a panel or to a printed
circuit board or both. In sone instances) the panel is conductive and may
conpri se tFhelld afe tile Ghassiticel the apparatus, such as a persona

conmput er. \Wet her electric connector_used i.n _such systens |s unt ed
to a panel, to a C|rgﬁf1 B ?%%%)nb%?ﬂ?r?%gyc5F&@5F8rQﬁhyé?%c?ﬁheogo

capaci ti velewiptiicey womtedumsd iand, tpadiieciablgh toequneedgctalitades from
t he conne e he el t ect or
from di re%ioqioetnc'%aég? ?Qg%]ﬁi)lgar‘#hlqcth Qg?‘ﬂge%ggbd ?%égégé;%%eg%t P) ive
coupl i ng havimeyi ¢dd BedREen orige comAestaicadd glemeat Tﬁ@cﬁre§@nta

i nvent i on dapaH et edrdl 8y @eenmt g iige such el ectrical networks which

I ncl ude isolating an electrical connector. The network includes electrical
el enents which can effectively protect the circuitry and

L\ Background of the Invention

10 Electrical circuitry often must be protected from
electromagnetic interference (EMI) and radio £frequency
interference (RFI) entering or exiting the system. Users
of the system also must be protected from dangerous voltage
differentialas. In other words, many electrical systems are

15 required to be both "quiet and safe".

In various electrical «circuitry, electrical
connector assemblies may be mounted for connecting the
circuitry through a panel or to a printed circuit board or
both. In some instances, the panel is conductive and may

20 comprise the frame or chassis of the apparatus, such as a

personal computer. Whether an electrical connector used in

such systems is mounted to a panel, to a circuit board or
both, the connector may include a capacitive coupling which
functions to direct high frequency voltages from the

25 connector to the panel or to the board while isolating the
connector from direct contact to the panel or to the board.
In essence, selective coupling is provided between the
connector and ground.

The present invention is directed to improvements

30 in such electrical networks which include isolating an
electrical connector. The network includes electrical
elements which can effectively protect the circuitry and



2 3 MAY 2002 2 equi pnent as well as ‘the ‘user from high frequency
i'nterference and substantial voltage differentials. Summary of the

| nvention An object, therefore, of the invention is to 5 provide ? M/and
i nproved el ectrical connector assenbly for use in systens as desc g

above. In the exenplary enbodi nent of the invention, the assenbly |ncludes
a dielectric housing defining first ard second connector portions. The
first connector portion 10 nounts at -+east one electrical term nal adapted

for engagkfdipReARPr QRN | i 1t erd8 Nalheof Badd I SEr&GANPHLEGERNt 2Ly qOBhEDY
connector., "The _second connector portion defines a receptacle. An el ectrical

connect or 1PREFHBEENSS G0CeFUDShANELPYe VORERSENGIHEST NS 1S -r ecept acl e and
has at |east 15 one electrical term nal adapted for engagi ng an appropriate
termnal Qf a secg d.co -Ienentary mat i ng connector. A conductive shiel ding
shel | is BPEB8EE abbtiEals &t i al portion of the dielectric housing. An
el ectrical elenent mmtmmnewed mhethéo&econdfcaﬂnectnvepoibnomjnftbhe 20
di elLectri n [ e ntact t ween |ve
sheF ﬁﬁBQHﬁécg%EQ ggﬁnec ggvéﬁd %%gmggh ct?%%ﬁg |e d?%ggﬂgi%
establ|shfareueetﬁmcéwsﬁ@ﬂﬁlﬁﬁgdﬁﬁérébsﬁmﬁ@@VGThe el ectrical elenent nay be

a capacitor) a 25 reag Eh@rexér'ﬂplé‘gycér%@dﬁn&hﬁ’@f Un2RekRek oW, t ahke
el ectri cal elenent The outer conductive shel| of the connector and the

outer shi @FgERE! é’héﬂcjﬁ’c%?soé AR B B Freg ofle SHRERI bt BPEn@FREri al and
i ncl ude specbadf id@eiectier pogagobng. oppvﬁetelﬁsecté@deécmrtbarehent rical
eI nt. 30 Atconglla t _conductive.in goi e bellns d be%meen t he
t r odeTBPPhe 281 e AR aIOQFengﬁFg 5ﬁ §5%FH§ fifi 8P eFo 8&hi on and
edbure goedgegengrﬁmmapprupnﬂatéﬂuanmmnaktmﬁeasﬁmebdlngmphembnuayylnclude
Oy sooesian heclih ASEAdd P! Edho0Itag BOIBIohOkRRNREI B0 2N -
propriate ou e

3 MAY 200 ter conductive s Irst conpl enentary
mati ng coNREEPSACLE -est A |§hegta+%%t conmeqtdal 1nehperfg Akt RBERTE he

shi el di ngcshahlctane bh@l&ainbﬁﬁtéanmcmé récdpi £t dlrghdhddat m\é‘a@tl on is
that the secong connecﬁ %ﬁ %; th@ |electr|c hou5|n% nmeans

di éPect ri EPENSEPELELFE aFE 1 #22RE ¢ 1 W AAAGD G PR r8Pr11ﬁ‘€re

di el ectri celroisiadg.offhe &eddndr¢mmpIEmEmtamplmdeing peoketc tfar. reee|V|ng

t he electrl ls 0 _diekectri rt I e wal

for openln(f:?&ta&i‘c(E %%ﬁg%lé§%§ % sﬂ op ?%sggfbg%%o aF%% e%e%yﬁﬁggﬁ gne t "1
therein t@OéfﬁdOﬂOIOfcldeﬁ r@lqlmctpbwdnou%lmm uhe ehectrécadi eébmémirrent

therein. Ag diaphesed h%&e'@hethgeébﬁbecbbhﬁéc%%%rt#d%%'%%eso%t kgast a
palr of relatively 15 novabl e side ma | s, def Inl%é% receptacl e and

fi ng t RdedBFEsiie ReMsing aRdoRe BeLd nEn SRt IQ?QWﬁﬁQum OPﬁérbocket
for t he ekegdiictdhec| ekent, aﬂd the adhedtsicel waddneituy adad edhieor

openi ng and_ ¢ 0siing. the Ragkely Shehh Y Neer g i ehectile i sent

i ncl udi ng eV Sitd
coupling therebetween.

)

25 resistor, an inductor, a diode or another suitable

The electrical element may be a capacitor, a

electrical element. The outer conductive shell of the
connector and the outer shielding shell may be stamped and
formed of sheet metal material and include spring fingers
for engaging opposite electrodes of the electrical element.
30 A compliant conductive interposer may be inserted between
the electrodes of the electrical elements and the spring
fingers to cushion and ensure good electrical contact. The
conductive shielding shell may include one or more
contacts, such as cantilevered spring arms, for engaging an



20 thereof, is nolded of plastic material, and the side walls are joined
ffor relative novenent by an integrally nolded hinge neans. Finally, the
outer shielding shell of the assenbly may include |egs for nounting t
assenbly on a 25 printed circuit board and connecting the shell to é@ﬁo{q%
trace on the board. As disclosed herein) the outer conductive shell of the
connector may al so include |eg portiogs for nmounting the assenbly on the
printed circuit board. The conductive=shell of the electrical connector 30

may protrydgrbprinent obutbe di&hefidd Sdousifg and gy ovide |akghipg
flanges for interengagenent with a latch of the second conpl enentary mating
connect or COBPhEMEBBPREYt sMaféBBUr 6aNBAALAdvakPagesStaPlife i AveAirehtwi || be

appar ent glLesatkheal oldculnthflebat heen 3ehdesshi FLd DRt aken 1i nispnpget i on
with the acgo anéi ng grawl ngs. Z5 ~~nY 1Ul 4 Brief Description of the
Drawi ngs TRe*PdafBPEEC5P this i nvention which are believed to be novel are
set5forth with partAcudlemtiune i of t baeappardad ol ai 55 thite tiweskcond

t oget her wj i ohj s and:5 . the es thereof. may_be best

under st oo _bg#é?ér ginog‘gltoor?t g fto og\ng%gg%gg%?i &?%Snlrf%kglﬁgflﬁ cJo‘chj fincti on
wi th the décorpanyrngndenti separite viiiah thek € irefteconnectomepaksipdenti fy
ke el emgpl enbnalBeebtoybehoalingl WehehaiEACURE; L Lfsg-peraRechiye view
of an electrical 10 connector assénbly 1 ncorporating tﬁe concepts of the

i nventi on® Wetkehe L& ekBFLiNbOEt dEhe hr oB§RCET pEASI ¢1eMmPRant onfFh&nd nat ed

wi 1?_ a p?ﬂ&e@éc&@ﬁb' Fmatlrgr M.lnfc‘ﬂhid:é@ @grb;ﬁatk]glré ;wfiﬁJP&ré?bérFl{%n%ethbcal
section taken genera along line 2- i_gur ; is a

f r agment eHong?i cq-'aq %Je%?‘f’orﬁofal&g}?%mdrﬂj I ?ﬁe tg‘-e’s %fe%?w&Q?lFW@BﬁE 4is a
‘per spect i theveew ofot lrexdouter oziholing vehehi pbdkeyg stel Icagfturdee cbenect or
assembl y; e%QcE%@éﬁaﬁg%mé‘nPer&&%%i'ﬁ’?. VI &YW Oéié{'f?%%&g?%&ééjt% I NEREL 1N

open condi {10 “GUR IS a perspective view of 1] ctric insert in
cl osed cofdPiPERTriFl GOREIL inelyiespett leasti eavpAix hef eredativaly2s

copgect or nb@abeenBuBkedaM hhart Aendi ehectebeptBetet anhl B8RRI 8gl £han
enl ar genment Oi’llrt he area of contact Detween the outer shielding shell and

t he shel | "8V2Ph& é’f?ﬂlrflectﬂittw RS hel et8& r$13¢ WRdhSNtIRPIHIRAEPR Figure

3; and pocket for the electrical element, and the other side wall
being adapted for opening and closing the pocket. Still
further, the dielectric insert, including the side walls

20 thereof, is molded of plastic material, and the side walls
are joined for relative movement by an integrally molded
hinge means.

Finally, the outer shielding shell of the
assembly may include legs for mounting the assembly on a

%5 printed circuit board and connecting the shell to a ground
trace on the board. As disclosed herein, the outer
conductive shell of the connector may also include 1leg
portions for mounting the assembly on the printed circuit
board. The conductive shell of the electrical connector

30 may protrude in front of the dielectric housing and provide
latching flanges for interengagement with a latch of the
second complementary mating connector.

Other objects, features and advantages of the
invention will be apparent from the following detailed

35 description taken in connection with the accompanying draw-
ings.



30 FIGURE 9 is a perspective view of the entire assenbl ed connector

assenbl y. 2 3 MAY 2002 5 Detailed Description of the Preferred Enbodi nent
Referring to the drawings in greater detail, and first to Figure 1, the
invention is enbodied in an electrical connector assenbly, general lZys MAY G2
designated 10, 5 which is adapted for mating with first and second

conpl enmentary mating connectors, generglly designed 12 and 14,
respectively. The connector assenbly 7% shown nated with connectors 12 and

14 througlg tpH A6 ik i o8 dHe dmang®lgsshown i n phantom The panel may
be part of a 10 condyct |fve rame qQr chassis of, a conputer, for instance.
Connector assenbly 10l seéti"geédagt BRLE oI YRR ST g H e e 331 Reddevefcui t

board, astw bHe hevetearkesetnfdteh. wReh sl Htgprier ZHe ag@Rindnct i on
with Figure 1., first or,upper ting connector 12 .includes.a forwardly 15
proj ect i nge%dice HC % c %?i ﬁﬁvsglgtl%‘n HraNSTg Yorid? of “FroPRIFELF- APk

t er @i nal st eldyeatrgest theasvft hsapelbe fge portriderdtoclibst aeifiealenyre
surrounde t ; j | 1 c I and
formed of @gﬁﬁe}%n%%%rw#a%ﬁé%r‘i?&%%&gﬁ gr?L O&g?ﬁﬁ%ﬁ?ﬁé%gﬁ%@%@% 14 al so
has a for RECHTPIINGINEEt ARGWERSS ectitl cwivbel nd ip6r t¥efevsnahi ohngakilges a
housi ng sUdeRIHIdNG ikePldlietldrits G HHd T3 dutRe eldMiRah 3%, An out er
conductive shell 32 nds, forvvardlﬁj%gro' ecting mating portign 28. The
shel | may be 25 { abrf KGHRR ol § haRRT TR ShES L VHEY aPL nATof §CEYACHi r of

| atloh ar mecheartajre cta fsemidyd| W neforiparit ie@nnetieor cbhcepht st hefoutsiede of
mat i ng por.t and_ shel 2. Electrical connector assenbl O,,ncludes a
diel ectri cl&]h%glstl%%él’ g”elnégfa{:llqé; 3%?8%2?%310\%1 A 3:%%1'19 ?cﬂaéﬁki ddfudes a
fikst or Pheetamnneedomaged i whtBs sarpair sedonbuyldmewracpnmettiag
portion, gepelRtlorglesi gnated 40. The housing 36 nounts one or nore

term nals, generally designated 42. Each termnal is generally L-shaped and
i ncl udes a spring tyg& Drigofdt ¥articali otedtPmnEakensJeasEadilyg | eg or
tagk portiaQend?l.ineont-actoPaeriigudie 4%a i s di sposed on upper connector

portion 38 for enga%'l%‘l& 3 2i93 Wrggrggnged vertical section taken

along line 3-3 of Figure 9;

FIGURE 4 is a perspective view of the outer
conductive shielding shell of the connector assembly;
20 FIGURE 5 is a perspective view of the dielectric
insert in open condition;
FIGURE 6 is a perspective view of the dielectric
insert in closed condition;
, FIGURE 7 is a perspective view of the electrical
’ 55 connector to be mounted within the dielectric insert;
FIGURE 8 is an enlargement of the area of contact
between the outer shielding shell and the shell of the
connector with the electrical element encircled in Figure
3; and
30 FIGURE 9 1is a perspective view of the entire
assembled connector assembly.



respective one of the termnals 24 of upper mating connector 12. Tai
portion 42b projects bel ow the housing neans for insertion into a hole in a
printed circuit board and for soldering to a circuit trace on tn§3E@€9ﬁ2
and/or in 5 the hole. Although it is not shown, the tail portio
alternatively be configured to be surface nounted to appropriate signal
traces on the board. Referring to Flg@ge 3 in conjunction with Figure 2,

the second or | ower connector portiom 40 of dielectric 10 housi ng nmeans 36

defines agesepldcheaddipOiohcbel VhD0pADEELECHT biBbachaRect or, generally
desi gnat € ectrical connector IS snown Isola in Flgure 7 and
i ncl udes an |nter|oﬁeﬁ?§¥éﬁng% Hor ARV URIE H 1y, 9pgakephsdenai bt [gnd
Burlrou?defhlﬁyt artcs)ugglrgmflddqctl \t@#esh&hkfgf&l@% 1Eist3€éﬁ1b§§§@dl nifri ?ahﬁe 7.

el ectric housjn I ncludes a forwardly projecting nati por ion or
Longue 52 HETF REERbaFAiRe 1o nhASFEPSE - orBGHPHRI 1% SFFagPeRereot ot or
engagi ng ﬁh&¢mg igpeatieptedal $030 afatliomer wisdh ngf iosmecdod 1éec6ﬂdn1nals
54 have de in ons_54a for 20 solde co i ropriate
si gnal tr%. emg?%gkkoﬁgéi% TRERFTTIR°1 n¥D" %%ylﬁggh%nprl%€e IQ‘fe;lrcwt
board. Al l4oughkspectsivedy .shdihe ¢¢mm¢a¢¢rpassemb§ymaﬁeﬂhqwmamaVedy be
confi gur u d1ko0 ri jgnai -t esgon. t he board.
Qut er coﬁgu%$|€§nﬁ§%£§ﬁ§ F§5%£§f1%o%%£€% %éﬁgékggpg?réo z%r?ﬁggflngers
56 on t heP3pl arfdPBt t b tPRABEP™MF or é’h@agwgebutﬂ@fy shel IPaE ot ofer

et d nlg cqﬁ»@:@&%}h&é fIa&reefc%r Q:hatél%@réﬁr aswrdpslt@fr COEtE!@C%ﬂﬁﬁaﬁégand I46

are electrica conmone a a_pai ependi ng | eg
portions é%n?%? 2B Fﬁf@F?’lgnkhi%t%?ﬁﬁprl@pr? ?%I ger; Of"ﬁlg B ftd®circuit
(boar d andpfimtednobetiibn boagdouadlwgllrbeeseen heecboaftderkHowever; these
| egs may be elim na rLagip igatjo e | 50 of
connector 46 has ou%&g?g?iﬁgr%ﬁec%gﬁggs%rEh Qénﬁﬁhgéké§ WQHB ﬁléu?% si des
35 thereok, abibektoxcePPen FaglREsCONRAGtPY Tﬂeléﬁﬂ-‘ilﬁésoét é@r'gﬁédilyso can

bey st anpegy 2Qc£9ﬁ§9318ieé9§% fetahgBbetiah- 22 BadiM)YoRR02, Fbgure 4

best shows the con uration of an overall, outer conductive shiel ding

shel |, ge%%"f‘%l‘ﬂjpﬁest'r%%ﬂl%z 24hitderemEst anthhl 14eagh r ShSdsMaFéPEctri ¢
hﬁ_us: g_g 356c,>rt£n§shusi;uanguxiiaelaﬁﬁlualL11:y:]I Bfﬁefbuﬁaedobycaﬁneﬁtéf Eoﬁaaeﬂhw 10. The
shi el di ng an st anpe or ned, of eet 0

i ncl ude a° ﬁ%ﬁiv\%ﬁ o%%or%stq%e (fé:a&%elds 2 %ga&
pIuralltym@tespalng flngers 70 are stanped and forned fron1top wal | 64 and

sigle wall's 66 for egeeahago&hqﬁuxelﬂa@%ég Cgﬂgeegggr 140 ac$gj #anary

mat 1 ng connector_12 air rom each si 66 of the
shel | forEPRYB¥EL BN RWF%&%p@F&@GCHSPES et i pPrhRten A& cWbichoard and

for Conne&éfﬂﬂeéoaaﬂﬂﬁ.@ﬁ!ngatﬁlﬂfé\h&ﬁ@lﬁ%aéeﬁél@&aﬂhtyb@ﬁ dspﬂﬂﬁ@r tiypet he

hol es. Each si de maé$066 of the shell Ha& g aﬁ {% ur poses
descr i bed- RERLPALF! | S eonteBiyen SREL LS, Prgoinl P

Fr ont malfoﬁﬁanﬁlyhprsbebtlhgsmaUMmg(gﬂﬁtl@p?iﬁthrﬁmghshblthmappbe mat i ng
Comectorféﬁraaaheﬁerotfe%r@% ThdePHLOM ALl AL B0 LR YR whi ch the
front mating en electric connector projects as best seen in

Fi gure 2.l#tghr asms 3 Breirek sEesnardlyl oferl TR PeRE i bh 20 of the

di el eCt”@héoéﬁtBﬁld§6oﬁthﬂtlﬁb berkeon Bl dad enginugture which forns a
separate dlelectrlcﬁg Ert r assenbl within electrical, ector

f
assenbly 10. ~~5 HoweVE&FILCE shSGPHeS§ 6nd€?§?5§&yih&9 tﬁgcgggﬁﬁd 8r 1 ower
connect ordpetéconicahobeing egentraily désignased e uifpiey. @onnebtich portion

o pi ecethPIBBEPR°E L P Cof Clipdr Vol eP pIhBEF dd add ket ® B
r ear or lower connector portlon, generally de51gnated 40. The
housing 36 mounts one or more terminals, generally
designated 42. Each terminal is generally L-shaped and
includes a spring type leg or contact portion 42a and a
35 depending leg or tail portion 42b. Contact portion 42a is

disposed on upper connector portion 38 for engaging a



30 wall 86. Side walls 84 are joined to top wall 82 by integrally nol ded
I'i vi ng hinges 88. Rear wall 86 is joined to top wall 82 by an integrally
nol ded living hinge 90. Figure 5 shows the insert in open conditigg, gpﬂ
Figure 6 shows the insert in its closed condition, with top wall My 2002
facing upwardly as shown in Figures 2 and 3. The insert is closed by
folding side walls 84 relative to topgnall 82 in 2 3 MAY 1UUL 8 the
direction of arrows "A" (Fig. 5), and~folding rear wall 86 relative to the

top wal | J:stgﬁtgbée%bgn gt aﬁﬁg t@:dmi':@éié the vg 'Soéfj’%.ﬂ‘ am?f 3! ke

encl osure own in acent edges s are
chanf er edcenpectaEi L2+ at aéénﬁ@é@é@? %3bspﬁgj©¢t@hbe%©Wu%h©rb0u$$n§een in

fFl gure 6, m€asRy §bgelﬂ@ék‘t§énh§§t@na0}461\@rijtha%Pi@@é&@lf@&i@%élf‘ﬂ boss 94
or snapp

into o s 74 (Fi in side walls 66 qf shielding shel
62 to facﬂ’-gt 5P% %0 h%gt% g r@%ﬂu% tRaTe RE §H€I poaxg epef@Et#+fc insert
40 % Fi gs. tﬁeahdlé) pAm\zhdaghalﬁeassm‘:ersmuﬁt | fe ODL1i DI pdPE Eoks erﬁéyl cal
el enent s, ggnera g mﬂedé tof ate etamlshuﬁ gir
el ectri caf gSEBF hyChE %n St Jrgléﬁee‘:lll %’fe CSHﬁggFSI‘ REURhE“out 8r
shieldingappebprsatefsugeaésseﬁb59 ohbtbelbopadti cul arly, each side wall 84
of the insert incl uﬁsfeéreﬁgk%opeﬂﬁfgl 99.8 ELATEA-LN0n B2 AN gozopen end

98b. When the insert 1S In condition

own I n ur
el ectricab: eFéReResons Gan IRveFoAAnTaRE®T PPUdian st Bt mh@gw%éﬁ ends

98pp t her epbulihyl meB@seZeMalrs nrlduta 3@ Rgisite qQS@&ref@@e%ﬁngf ahhe
pockets. ielectric insert is lgtded to |ts losed p03|t on as

shown in \éIESGFElga a FEPRESE Boss EEVEFF es*®f topTH&II 82
(mive i ntoebpenreéndd Bmmdctde pecketcwrt omonrateaelm ckFogerehe pandets and

capture el gie(ks06,725L0gLeut Nl  ELONEE Bpshgnsadi ghectplg ingprt 40 in
its cl ose p03|t|0n ca urirng one o e el ene S pectlve
pocket 9851-111559aBFeéﬂ-ﬂ-iYcaUrQDEﬁéﬁd by e eut eraFesiduative sasildt éfc) agn

I ndgctor, pagdi QRRrOTi PRS0 Fui t@@b@e@\:?ﬁ%”thouls'ln%' t4fberlr§‘é’ﬁﬂ§estge

el enent |ncludes opposite el ectrodes 96a which are shown in Figure 8 to be
engageabl ECHIEEISHe RIFCIGRE WM | MRt LREgBPE @O OHut BRIRReIT2 51638?-1“9

el ectri caheaﬁnnwteortéﬁmaadst heq otdrer o) :rt@lesllaelsn cnskaeE WEbk one of
t he sprlng flngers 76. of ﬁutertBS shi f qgr Jf@ This contact area
with the SPEEBFPgafPElBFaRYPF s SHBM R % ¥t ‘“B&lﬁgoﬁ%%’é?? °%i des of
t he 2 31BAY 2062m9dnedanéct dnawssdebendinbertefior eporhéoske@4d cbrel enent s

es580! | SNagyBEedebaruLRednc ot lal COPd e iaRR d UG OHECRoshl | S0 of

connect or nd the outer s t he connector assenbly. In
the case BY tHeserbeiest rintd EPéﬁﬁntlrbeFHS PEEpeRY t 6 reMdienboand.

C&p&CItIVQlQh@Q@M(Rht00ﬂ§|I&@ﬂm|éhd¥hest@ﬁélShﬁdle@MﬁﬁldﬂgétM@ shel | s.
IS cont Iat ne elegtrlcal el ement or g pIuraI|t¥F8f g ectrica

elenents 8 ﬁae yhe ﬁorﬁo% hTBEER 0t e PhefREER Ehe "EHR Bf the
Connectorap@r@pdlame signal traces on the board. Outer conductive

%5 shell 50 of connector 46 has a pair of spring fingers 56 on

the top and bottom thereof for engaging outer shell 32 “of

lower mating connector 14. Therefore, the outer shells of

connectors 14 and 46 are electrically commoned. Shell 50

also may have a pair of depending leg portions 58 for

30 insertion into appropriate holes in the printed circuit

board and for connection to grounding traces on the board.

However, these legs may be eliminated in certain

applications. Finally, outer shell 50 of connector 46 has

outwardly projecting spring fingers 60 on opposite sides

35 thereof as best seen in Figures 3 and 7. The entire outer

shell 50 can be stamped and formed of sheet metal material.



10 outer shielding shell 62 of the connector assenbly. In such a network
the electrical conponents can all be the . ~ sane or different conponents.
Figure 8 shows that a pair of conpliant conductive pads 102 can Eﬁ%&is osed
bet ween el ectrodes 96a 15 of electrical elenment 96 and spring fi 1
and 76 of the two conductive shells. These conpliant conductive pads may be
fabricated of a conductive fibrous nmaterial to absorb any tol erances
created during manufacture of the assenbly. 20 Finally, Figure 9 best shows

how dielectric i nse[;-g?ﬁgean@l YR RBlds SOnaf LHNEGILLr A6 PIH egh

forwardly of front wa 68 of shielding shell 62 of Tonnector assenbly 10.
The forvwaPUEYaploj eOUERE pSFAMIBICLIVE heShiel &g | cshpkbrt 9PRETBE1HI sposed

within apaéssugﬁaégd 22 ,(lech) @ub@@aﬂ@lsalw RARIoE N ANd i el BEERRY,
electrlcaé I, sol te con (%Hye é & 50, of ,connect or 46 fromthe
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the shell has a top opening 78 through which upper mating

connector 12 is inserted, as well as a bottom opening 80

through which the front mating end of electrical connector

20 46 projects as best seen in Figure 2.

Figures 5 and 6 show second or lower connector
portion 40 of the dielectric housing 36 (Fig. 2) to be a
foldable structure which forms a separate dielectric insert
for assembly within electrical connector assembly 10.

%5 However, it should be understood that the second or lower
connector portion can be integral with the first or upper
connector portion 38 to form a one-piece dielectric housing
36. Dielectric insert 40 is a one-piece structure
including a top wall 82, a pair of side walls 84 and a rear

30 wall 86. Side walls 84 are joined to top wall 82 by
integrally molded living hinges 88. Rear wall 86 is joined
to top wall 82 by an integrally molded living hinge 90.

Figure 5 shows the insert in open condition, and Figure 6
shows the insert in its closed condition, with top wall 82

35 facing upwardly as shown in Figures 2 and 3. The insert is

closed by folding side walls 84 relative to top wall 82 in



1. An electrical ‘connector assenbly, conprising: a dielectric housing
defining first and second connector portions, the first connector portion
nounting at 5 |l east one electrical term nal adapted for engagi ng an
appropriate termnal of a first conplenentary mating connector, thé& sMAbtidl
connector portion defining a receptacle; an el ectrical connector I ncl udi ng
an outer 10 conductive shell mounted ig said receptacle and having at |east
one electrical term nal adapted for eﬁgaging an appropriate termnal of a

second co Iegg%g[cxcgagkn%_r &pgec}gprwl ductﬂ&/%ogltja&%gergggsg,?ﬂ about a

substanti portion o ectric duct’i ve con ectrical
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i nduct or, nwh63|stor and gn gp %i g he el ectrical,.connector ,assenbly
of clai m iPwWAePEFR Sai §3CEnELOE YaldnPé E‘F‘ﬁgaEhBPFWPHQF%B@&‘EGS&P&N
adapt ed f eeceagagilag dos@pEX0[fora s applier a@m@uopemﬂnghehm dﬁ1@he4ﬁ|rst
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connectoragissegg% Q%ﬁs?a%% :%J’DS\/hes'rlée\:h{;é(:fl1 %g% éctlél%/e% ngltéﬁell i's
st anped am@um@amgdtbk dhnser thetidhimattdye sheldnd said contact conprises at

| eqgt one cant|Ieveb@grg@yfy%eyﬂgef%E;o'ﬂyaf%ecgréﬁglscogggggggsagpenbly

of claim1 wherein said second connector portion of the_dielectric housing
caonpri ses"gadSe| €O | MOUWRLENT sOF& atE f FOFSt h&LECEEE C@InnELEBETSSrt i on of

the diel eglehieaallaysi Agsighatéle 93¢,6Cttrd cahccmmﬂ@céoremﬂmylm @i m 5
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the pocke to captu he el ectrical &l ement thereln
pocket 98 having a closed end 98a and an open end 98b.

When the insert is in its open condition as shown in Figure

5, electrical elements 96 can be positioned in pockets 98

through open ends 98b thereof until the elements abut
20 against closed ends 98a of the pockets. When the
dielectric insert is folded to its closed position as shown
in Figure 6, a pair of bosses 100 at opposite edges of top
wall 82 move into open ends 98b of the pockets to
completely close the pockets and capture elements 96
25 therewithin.

Figure 8 shows dielectric insert 40 in its closed
position capturing one of the elements 96 within its
respective pocket 98. The electrical element may be a
capacitor, a resistor, an inductor, a diode or other

30 suitable element. In either event, the element includes
opposite electrodes 96a which are shown in Figure 8 to be
engageable with one of the spring fingers 60 of outer shell
50 of electrical connector 46, and the other electrode is
in contact with one of the spring fingers 76 of outer

35 shielding shell 62. This contact area with the electrical

element is shown in Figure 3 at both opposite sides of the



e. The electrical connector assenbly of ‘claim7 wherein said dielectric
i'nsert includes at least a pair of relatively novable side walls defining
said receptacle and )20 conprising said novable wall. 9. The el ectrical
connector assenbly of claim8 wherein one of said pair of side walls

I ncl udes the pocket for the electrical elenent, and the other si del Suday 2003
adapted for opening and closing the packet. 25 10. The electrical connector
assenbly of claim9 wherein said dietectric insert, including said side
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eIectricaFSEﬁgﬁéépoP é@?@%ﬁl WﬂnggzgiﬁQF?MﬂélﬂQPQR%%FQ: e ¢ % et Bfel |
proj ects patwmr dneldf Sbe ofi et¢enhéditohodsi nghd 12heThmtelrecéhi éndiingnnect or
assenbl y o% Eha%glgyi mﬁerein sakd out er nductpve ghell of tﬁe onnect or
and t he cBRAbdt i8Fe ¥hi Biai TG EREFPTaAE® ed ahd FEFNEdSSt ThekfSmet al
nmatgrial ahdctmétadeelegepor bedng aocapauhtbngelhmeasseabtgp@oitheeprinteq
circult bogederdda) TNOEIRGH 16211 CRANA Al 2y | BeolieBhadRLID, S wher ein
ti 0 ielectric

sai d second connector por the d ousi ng_i ncl udes a pocket
for recei #hAglehe &Fedfrreatempéptad. that gpe electrical edAmeBEoPrassenbly
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el ectrodes. Z 3 MpYgf9@2 8 shows that a pair of compliant
conductive pads 102 can be disposed between electrodes 96a

15 of electrical element 96 and spring fingers 60 and 76 of
the two conductive shells. These compliant conductive pads
may be fabricated of a conductive fibrous material to
absorb any tolerances created during manufacture of the
assembly.

20 Finally, Figure 9 best shows how dielectric
insert 40 and outer shell 50 of connector 46 project
forwardly of £front wall 68 of shielding shell 62 of
connector assembly 10. The forwardly projecting portion of
the dielectric insert will be disposed within aperture 18

ES (Fig. 1) of conductive panel 20 and, thereby, electrically
igsolate conductive shell 50 of connector 46 from the
conductive panel and position the connection assembly 10
with respect to the panel 20. On the other hand, front
wall 68 of conductive shielding shell 62 of the overall

30 connector assembly will abut against and establish direct
contact with the conductive panel. In fact, as seen in
Figure 9, a pair of spring fingers 106 are stamped and
formed to project forwardly of front wall 68 of the
shielding shell to establish a positive engagement with the

35 conductive panel. When lower mating connector 14 is mated
with connector 46, latch arms 34 (Figs. 1 and 2) snappingly



14 17. An electrical connector assenbly, conprising: an electrical
connector nmounting a plurality of termnals and including an outer
conductive shell; a dielectric insert defining a receptacle for the 5

el ectrical connector; an outer shieding shell surrounding a substargj W\Y 02
portion of dielectric insert;and at | east one electrical elenent captureg]
by the dielectric insert and held i njgontact between the outer 10
conductive shell of the connector anmd—the outer shielding shell to
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2 3 MAC 2002 15 22. The electrical connector assenbly of claim 21 wherein
said dielectric insert includes at |least a pair of relatively anabIe si de
wal I s defining said receptacle and conprising said novable wall. iﬁWlWl
The el ectrical connector assenbly of claim22 wherein one of said szé

wal I's includes the pocket for the electrical elenment, and the other side
wal | is adapted for opening and cl osi Rgq & he pocket. 24 The el ectri cal
connector assenbly of claim~10 23 whereirn said dielectric insert,

including said side walls, is noldegd;gtyplastic material, and the side
wal s are joined for rel ative anenE%g—%y an integrally mol ded hi nge. 25.
The el ectrical connector assenbly of claim15 17 wherein said electrical

el ement is Se'eCtedlfrQﬂhtéﬁééHfE&hINE&%h%EhBQ QEseﬁbﬁ?paébﬁﬁilsénées'Stor
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support. appropriate terminal of a second complementary mating
connector;
a conductive shielding shell about a substantial
15 portion of the dielectric housing; and
at least one electrical element captured by the
dielectric housing and held in contact between the outer
conductive shell of the electrical connector and the
conductive shielding shell to establish a predetermined

20 electrical coupling therebetween.

2. The electrical connector assembly of claim 1
wherein said electrical element is selected from a group
consisting of a capacitor, an inductor, a resistor and a
diode. -

25 3. The electrical connector assembly of claim 1
wherein said conductive shielding shell includes a contact
adapted for engaging an appropriate outer conductive shell
of the first complementary mating connector.
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7. The electrical connector assembly of claim 6
wherein said dielectric insert includes a movable wall for
opening the pocket to allow for insertion of the electrical

15 element thereinto and for closing the pocket to capture the
electrical element therein.

8. The electrical connector assembly of claim 7
wherein said dielectric insert includes at least a pair of
relatively movable side walls defining said receptacle and

fo comprising said movable wall.

9. The electrical connector assembly of claim 8
wherein one of said pair of side walls includes the pocket
for the electrical element, and the other side wall is
adapted for opening and closing the pocket.

25 10. The electrical connector assembly of claim
9 wherein said dielectric insert, including said side
walls, is molded of plastic material, and the side walls
are joined for relative movement by an integrally molded
hinge.
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5 1 wherein said outer conductive shell of the connector and

the conductive shielding shell are stamped and formed of
sheet metal material and include leg portions for mounting
the assembly on the printed circuit board.

13. The electrical connector assembly of claim

1o 1 wherein said second connector portion of the dielectric

housing includes a pocket for receiving the electrical
element.

14. The electrical connector assembly of claim
1 including a plurality of different electrical elements
15 captured by the dielectric housing.

15. The electrical connector assembly of claim
1 wherein said outer conductive shell of the connector and
the shielding shell are stamped and formed of sheet metal
material and include spring fingers for engaging opposite
20 electrodes of the electrical element.

16. The electrical connector assembly of claim
15 wherein a conductive compliant pad is interposed between
the spring fingers and the electrodes.
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terminals and including an outer conductive shell;

a dielectric insert defining a receptacle for the
5 electrical connector;
an outer shielding shell surrounding a
substantial portion of the dielectric insert; and
at least one electrical element captured by the
dielectric insert and held in contact between the outer

10 conductive shell of the connector and the outer shielding
shell to establish a predetermined electrical coupling

3 ) therebetween.
18. The electrical connector assembly of claim

17 wherein said outer conductive shell of the connector and

15 the outer shielding shell are stamped and formed of sheet
metal material and include spring fingers for engaging
opposite electrodes of the electrical element.

19. The electrical connector assembly of claim

17 wherein said outer conductive shell of the connector and

20 the outer shielding shell are stamped and formed of sheet

metal material and include leg portions for mounting the
assembly on the printed circuit board.

20. The electrical connector assembly of claim
17 wherein said dielectric insert includes a pocket for
25 receiving the electrical element.

21. The electrical connector assembly of claim
20 wherein said dielectric insert includes a movable wall
for opening the pocket to allow for insertion of the
electrical element thereinto and for closing the pocket to
30 capture the electrical element therein.
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24. The electrical connector assembly of claim
(\)10 23 wherein said dielectric insert, including said side
walls, is molded of plastic material, and the side walls
are joined for relative movement by an integrally molded
hinge.
.

25. The electrical connector assembly of claim
15 17 wherein said electrical element is selected from the
group consisting of: a capacitor, a resistor, an inductor

and a diode.
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a dielectric housing defining first and
5 second connector portions, the first connector portion
mounting at 1least one electrical terminal adapted for
engaging an appropriate terminal of a first complementary
connector, the second connector portion mounting at least
one electrical <connector terminal for engaging an

10 appropriate terminal of a second complementary connector
portion;

) a first conductive shell enclosing a section
of the first connector portion, said first conductive shell
being connected to one of the ground conductors on the

15 gupport, and a second conductive shell enclosing a section
of the second connector portion; and

at least one electrical element held by the
dielectric housing in contact between the second conductive
shell and one of the ground conductors on the support.

20 27. The electrical connector assembly of claim
26 wherein said dielectric housing insulates said first
conductive shell from said second conductive shell.
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