;ope3ee$b(6T$Cl # 13 MAY 2002 SPECI FI CATI ON COUPLED ELECTRI CAL CONNECTOR
,ASSENBLY 5 10 15 20 25 30 Field of the Invention This invention
“relates to the rical connectors and, particularly, tgmﬂmlmMMMHWWH
el ectri cal con mummnmw 'y which includes an el ectrical network

at | east one electr l. el'enent such as a capacitor, resistor or the I
Background of the Inventlon Electrical circuitry often must' bp3 pzmﬁted
fromel ectromagnetic interference (EM)l and radi o frequency interterence
(RFI) entering or exiting the system Users of the system al so nust be
protected from dangerous vol t age Swmdfﬂrﬂanmm. I n other words, many

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

el ectrical circuitry, electrlcal connector assenblles may be mounted for
connecting the circui@® B 3 ! ‘ ) PEMIEILEI rcui t board or
both. In sone instances, t he panel i s conductlve and may conprise the frane
or chassis of the apparatus, such as a personal conputer. \Wether an
el ectri cal Fieddeafothes davientdiom systens is nounted to a panel, to a
circuit board or bot Ry jthes seamecsor gﬁaramyu%lat%@paecattw@ §eupbing

mhlch functions to direct high fre enc vol t fromthe connegtor to the
paneP or t &1TEHEEd GAISE TYH ATy B t%%%ﬂ%ﬁf%r Froffaf ﬁ&EFréﬁﬁaact to

the panel eoriredter bassenbly essedceinsehéesi we colptingcals peawodéd
bet ween t hg, %%””eﬁf:ahr %”%[s%r%@l% The,present i ”‘éei%H&% | S i e%ed to

|nprovenents n el"6Ctr1 cal’ net wor Ks “whi G nclude 1 solati ng
el ectri cal cc@awdtet,. rHed stemverk tiheellides el ectrical el enents mhlch can

effectively protect the circuitry and ~ 3 MAY 2002 2

f Backaround 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

differentials. In other words, many electrical systems are
15 required to be both "quiet and safe’.

In various electrical circuftry, 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 connectcr. The network includes electrical

elements which can effectively protect the circuitry and



equi pnent ,as well as the user from high frequency interference and
substantial voltage differentials. Summary of the Invention An object,
“therefore, of the invention is to 5 provide a new and i nproved el ectri cal
connector assenbly for use in systens as descri bed above. In the exenplary
enbodi ment of the invention, the assenbly includes a dielectri@ hidAsiih
defining first and second connector portions. The first connector portion
10 mounts at | east one electrical terngnal adapted for engaging an
appropriate termnal of a first conplenentary mati ng connector. The second
connect or egunphentdefaisnesveallr ecapt ache. Asecel eérbmcahlghnnécrtequehnyl udes an

outer conqyetiyve sheld Ipinted g reosaacle and | east 15 one
el ectrical termna ada e or ‘éngagi ng an —appropriate ernlnal of a
second conpl enent ary matl ng connector. A conductive shielding shell is

di sposed abuh & S¥bstanti@leRaldd on of the dielectric housing. An

el ectrical elenent 1 s capture t he. second connector portion of the 20

di el ectric housing &&d ?gjﬁ%FdiﬁéﬁﬁﬂﬁQRﬁ befweleht t HEVEatéricohuéli ve

shekl of phevelectd igal snaneeiebvadd dlhe-woiwhict tyanebtetduagesbell to

establish_a_el ectr.ical %6wplgﬁg heregftyeqﬁé The el ectrical elenment may be

a capacit 6PF ¥555 iPe&V& FUet =S £94'0tle or anot her suitabl e

el ectrical elenment. IﬁhEheUERempbaﬂycemhedsmeht of tiwe icommecicor, ahd t he

outor o SedeRgaghallo iBie LS SEAMER 00 £.0102q Ohe SRl gl TaLAT | 8] and
ngers dctrodes o

i ncl ude spring or engaging opposite e ectrica
el ement . @qqmﬁnﬁﬂmﬁﬁﬁt@bnﬁ@étﬂ@éslnte?b@séﬁlﬁﬁy PeNNAGEPT e@OBELREen t he

el et r odegohtkhe a8l eqlibistal Rleementesrandtine tanlingif | RER) etdo %%hl on and
ensure good el ectrical contact. The conductive s |eld|n |nclude
'one or nDFBYEGHTECEE ARRAPRI. Tt S EERRH gﬁan 1ZPhs © Eﬁ&ﬁ Mg an 2

3 MAY ZOO&aalmgpmmmnanuennneﬂheomﬂummaveoﬁhebtoofpbhelpnrﬁéf¢ﬂ§planentary
mating COQ%%%F% cﬁ% f "éfeétQiESSt'fééﬁgééfﬁjg%%ﬂﬁhkeg diet wgen, L he

shi el ding sh trng connecto the invention is
t hat the §@@d@@té@'#n@@ﬁérl Eléidfli:@ﬁ BN the metrearie IAdiam atednssits a

d'QBeCtr'6nbné§ékt§§E§&aﬁérﬁﬂﬁaltQ@aﬁtéétféﬁnﬁﬁ§é§5n§KHﬂ'éﬁ@r@brﬁg%e
di el ectric housin The dielectric insert includes a pocke recei ving

t he eIectFFEHPnéleﬁEﬁta ﬁﬁ??ﬂ?cﬁ?ﬂ%&ﬁ??%t?ﬁ¥eFFtlﬁﬂtRR%P%FH%Wablé-waH
for openi rgndietieek ehited dAgowhledl iirs&ilspased ddbmmitelaectubistantekanent
therein tg _and for si ng. t ocC t 0. capture t Iect I ment
t herei n. R§r§ﬁgglose&8hef%fﬁﬂe?ﬁe %?%?%%%n?c |%§EF§ |ncﬁﬁgese%emﬁe§st a
pai r of rélsat cepltypres mbyabltdesi gecmald s codefmiautay t routdcept afl e tard

fopgl ng t he ARVRRI;& %U in¥ bRaong Q14 hen side-yad Iﬁeamrpd;lﬂwom%rpocket
for the electrical el eneng BEd t he other S|de wal | beln(%IE apted_ for
ck

openi ng af@rveSilng t REep SRe| e FerEREral t MRt 4 n&&et

i ncl udi ng cb&nelumtde,-ewalslrﬁezmltdger etfelll S trD| deta0f1 ipdasta ermtcelrimla,l and t he

si de malls ar relatlve nmovenment by an integrally nol ded hinge
ans. Fi fal 3 Sﬁi |é1d|ng shell of the assenbly may include | egs
or nounting the asgé?rﬂ)l 9lentalzélpralrﬂnmthttl mewi tbdoar deapaic topmectk ng t he

shekl to a.gn %W&itr%%e‘¥h&JEt£Pard §$1QHéC'8§ed %%E%b% 8 Qe

conducti vé shel connector’ may al'so incl ude ortions for
nmount i ng EHEAILEEI ye bAMERE - pr|ﬁ¥%dQHQ%ﬁu?OﬁgaFHlV?héhﬁ%%hﬁgl&%méhelI of

the el ect kictdle @@MNQEIOhe 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



30 may protrude in front of the dielectric housing and provide |atching
flanges for interengagenent with a |atch of the second conplenentary mating
" connector. Ot her objects, features and advantages of the invention will be
apparent fromthe follow ng detail ed 35 description taken in conpection

wi th the acconpanyi ng draw ngs. 2 3 MAY 2002 4 Brief Descri ptz SNALA00E he
Drawi ngs The features of this inventiofy which are believed to be novel are
set forth with particularity in the appended clains. The invention,

together whbhophs sl ecbatapd Scbheuagyest ageseiher @of , e be fhegl
under st ood Eé reference to the follow ng description_taken in conjunction

with the SOEBASHSTICAGYdr ARAGE, CRTRFCERY i k& r E&AOIdEMuRer &1&Sent i fy
l'i ke el ementegtirichhle dogpl 5g abdtiwvaenhitte EhGUREihgi sheller spectinee Vi ew
of an electri.cal 10 connector assenbly incorporating the concepts of the

i nvent i on AR CRENESSEMI y nounted through a panel (in phantom) and nated
with a pair of conplrentsetauye mafi ndrecoimreehvicn EsGUREE2 thea seecthidcal

section t 15 al.en Lng. Ej 1. F 3:Ls .a
Fragment eq CaeEEed] Ry fon Aol dte N8ue s WoFefna (HEAE 0 4 15 a
per spect | fédedieahrdc LhReestt eprasabactroe Gitg o idisiy asmalgctsir Pvatdeect or

assenbl y; o020 theCdRe12ctsiz PRuSASR!.| Vehe eWedlclhe diiglRelr idinsRid I1n
open condition;, FIGURE 6 is a_Rerspe tive view of the dielectric _jnsert in
cl osed cofidi PPORECFI ETFCes ér’]@ergﬁgcti e OACER G t ReSBFBELri cd® 25
conmgect or dielketnmiuntiedantt hincIudedi £l motablei waeklt fokl GYRRiBg = han

enl ar genent. of .t a of t en .t ouf er i el di shell and
t he shelleﬁf&Fﬁen%%n%2298rﬁﬁguﬁﬁ%%Pg#ﬁgtEchﬁ“%l%ﬁ%ﬁ?géﬁggr%ﬁggﬁnﬁ Fi gure
3; and 30tHe®@ERE 9tos anderfopectiveingeviid tlockett i re asapimted téennect or

assenbly. g1ectrical element therein. As disclosed herein, the
dielectric insert includes at least a pair of relatively
15 movable side walls defining the receptacle and.forming the
movable wall, with one of the side walls including the
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
25 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 leg
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.



5°2 3 MAY 2002 Detail ed 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, generally designated 10, 5
which is adapted for mating with first and second conplenentazﬁ&QEHMﬂg
connectors, generally designed 12 and 14, respectively. The c t
assenbly is shown mated with connectorg 12 and 14 through apertures 16 and
18 in a panel shown in phantom The panel nay be part of a 10 conductive

frame or ghags %éy‘cﬁﬁrg}yt@ﬁr 1tHé)eriaR&t@%e- Connector assenbly 10 also is
adapted for nounting_on printed Crrcul oard, as will be seen
hereinafter. Referri t@a@g’@ﬁe°§ FRLEGHITRRE 1 O W ArguPELlievedr st or

upper mat Itrd:gbcéom@@tloar&seacwﬁleﬁ @lmrmtdiduﬂérmpjﬁctﬂm a@p@h@ctrl c
mat i ng port 22 havi gﬂ one_or nore | eaf e termpals ﬁ4 t her eo At

| east the Hor t i i STYEBSERRY | aFquf dﬁnﬁfédl’fﬁ/ 8RIGGEEr @@6nduct i ve
shelsl 26, mhd&an&a@e@ khetrapfiedmapdoé dseeed afidsahmstiodttyalrefatretical . 20

Second or o r onnect ar. Q S .a for I roj.ecti
dielectri é:ol’l’\é'?]i ng po%[unfl % v‘\:ﬁlcpr%lé%f X é%%a Hodst g%g:t}%ro%un %ﬁlg t?x‘%
pl ural ity asfcompanying péravingaal sirgOwhiph oldtide cmﬂ@mm@ shglelradz

sur rounds rnar) v NI 1B AP 1 2nd e, Shheldy may be 25

fabricated of conductive sheet netal naterial. A pair of latch arms 34
project forwardly off 13t kohhertBFriRechbhve h‘él%Ut 8 dénof LRgTG3gor ti on
28 1and sheidnn%%toﬁl ec‘atsrsahadlycormﬁﬁ@oﬁaﬁe@l ¥hi0 iceeldegass aocdi elgetric
housi ng, ener al desi d 36 %%%% 2 t:(%gl":% i cludes a flrst or
upper con @gﬁﬂ' (ﬂ%i%ﬁ ﬁdag Nd 61 tdr®? 8F9|o

gener al | y phesitgmat eelndo.ma'ﬂmi heiishng 3painpumtts @mrepbemermteryemtrlaﬂgs

general | y Ie\sd 42. Each termnal is generally L-shaped and includes a

spring type T'eg or contact portion 42a and a 35 depending |eg or _tai
portion 42b. ContactFIs3RE of 42a 3 velitsissEledsont ippekaieRnEeneragent i on 38

fonsengagingy 1ihed My LG &Uaspective one of the termnals 24 of upper
mating connector 12._Tail portlion 42b @ro ects bel, ow t he hqusing neans for

insertion into a holfdGRE :brjr%t%de?g eHo¥PPCARALT SRCSIPHe PG 0 a
circuit tra&mg)mﬂﬂw baargt andfure i9; 5 the hole. Although it is not shown,

the tail portions Alder Qat veI y Egrgﬁg&%éeqfﬁ&v bgfs%ﬁgci%hlr{%%nt ed to

appropriate signal traces on t erring ure
conj unct i @engudt ey atel 2L ding sﬁaﬂdndoforthe)mnrcﬁnnmmﬁsmlyon 40 of

di gleectric 10 housi ngrdmans 36 defidiep A iQeERLAG & A4 HOHAGRINIRG an
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
25 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 o©of the entire

assembled connector assembly.



el-ectrical connector, generally designated 46. The ' electrical connector
is shown isolated in. Figure 7 and includes an interior dielectric housing
" 48 (Fig. 2) substantially surrounded by an outer conductive shell 50 as 15
best seen in Figure 7. Dielectric housing 48 includes a forwardly
projecting mating portion or tongue 52 having |eaf-type ternin?3§g§g$@n
opposite sides thereof for engaging spglng type termnals 30 o

mati ng connector 14. Term nals 54 have depending tail portions 54a for 20
sol der copaeglion HAsARPEERRLALE EHANML liaen %gto*mmrd by insertion
into hol es S not shown, the tai
portions may alter nBeFeEFyBe t@oRPPgdradingshénsgrracernoatodd, t gnd

appropri acgrgkgngd tragese omthecrt@arldwé%ﬁﬂncqrmucamb\b@l%‘a shel | 280 of
connector 46 has a.pair of ri fingers 56 on i&e and b(%ton1thereof
for engag?ﬂﬁCBEﬁﬁﬁlsrﬁﬁqn%ﬁﬁé%' %%ﬁ@W&ﬁéflngeESHﬁ Yor féPe, the
out 8r shewhschaf ¢enne@b@msd14ﬁmnjz%hﬁmmgel@ttM|cﬂifstcoanﬂnedeCShalI 50

al so may Nays) 3-BALL Of ndepanding Leg part Lans. 38, (0n30-hasenbi angl nto
appropriaté nolFes irn"the priAt €d Crrcui ‘bdar f or “¢cannection

gr oundi nglér agespreetiive liyoar dTheonenaecthe e deagsl ymais beh@wznrrmnaeéd in
certain a@@‘:hcé&hﬂgétoﬁbn%' ¥ndO4uCEnsitbh 3Beol.comNeE! gnatehas guinardy

proj ecting sprln I ngers on opposite~sid her eo best seen in
Fi gures 3PaRgl7. Sghl‘h‘éneﬁtri re BGF@F“ shemh%opeéﬁlbem%raﬁaﬁedpaﬁe S méd of )
sheet net abnAatefkal framé %Msz@@zs BiFg&r a:d’m;hersérsh@w@ theteanki.guration
of an oveéall guter con Y@ Eleldlng # %eneralhﬁafe3|%nated 62,
whi ch subSPEREFEPEy a8H i 8188 % RAARFRY 36T iMHTINT dePectric

‘i nsert 40prmhtednne¢“t:unt5baas“drrbla3s WA11The swer] diempistedidecan be st anped
and formed of sheet ter cliud te side
walls 66 and a fronﬁga%?F g% %k 2 gFi?y gf%O%PF%Etg%ngg§§h7ggggzbstanped
and formed: fﬁéﬁﬁtogrwappes4maﬁan§| @@nW§ICIt§r662f émcgwgiggl ag forwaghilel d 26 of

t hesupper p84eerBh ”Eﬂ%@é%t%&blm&tQQ %@&Q&o%22zAM@mlthBnbe@& hdrdepend
from each S|§e wal 6 of tﬂﬁ shel | for |nsert|onp£nto appropriate holes in

the print &82&r E¥BEL B%EWHH% fof IRt on t 6 TP i gPF8aAE% r aces
on the bopodtand/ ae sobkbenkakédy Eachosindedratyl a66 cotetrheosdelkikas an 15

A rected SFLRQeP noRvivhe Fro ot Ton S e e ARSI Y 76

t hrough wiieckrdpper mating connector 12 is inserted, as well as a bottom

opgpi ng 80 through \g@b%dtf&fimr”ﬁawage%n%fec%lo@ctlu c&l ssonggcor 20 46
proj ects as best _seen in Figure 2. FigureS 5 and 6 show second or. | ower

connect or CREWEFEAYAPTRI el R e AdELECE HGUSTREI RS POLGIoD $% BEILM ol dabl e
s}ructured@hu@bﬁ(urﬁbwsﬁmp?garEOdndhﬁgt@<pmuﬁ§¥ﬂigc?fasgemhgytwphhhn )

el ectrical _connector,asse y 25 Ho nder od t hat
t he secon%eﬂnl %ﬁ r 3c@;‘hnec or c|>c}(1)r T oy Ca cbe”ient gﬁr g'rf daé)h tﬂh rd%t or
upper conﬁ@@W@rdéwrmn©d€§£Hn§fmﬂhmngcvmﬁpl@neZGLel@bErsbehéu@ﬁNgb36

Dl ghect 1l ¢abaq@ll 40 deS dbRNIRsPl R Sibetichut gl Astuding 3 hopaual 82, 2

pai r of SI |'s 84 and a rear are joined to
top wall ztﬁyl .afﬁr@gr% |9r%¢%dfpfr\%aﬁ@11w Rfest @ger R%‘alfmﬁ\ﬁFPrBG‘ll ®T oi ned

to top wakhe83ulyidr brfta@rta_lﬂ@/paytciezdz |devidin el 9% . Figure 5 shows the
insert in open condi on ure shoms th insert i,n i.ts, closed

condition, with top Flr§f 5 Yshdin iRRGGes ® and 3.
The inserdibiectmiedhbystngdlggnerdélyaﬁéS1§Aateﬂa36véFig)tZMJ\mﬂﬂchBZ in
30 includes a first or upper connector portion 38 and a second
or lower connector portion, generally designated 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



2 3 MAY Z002 s the direction of arrows "A" (Fig. 5), and folding rear wall
86 relative to the top wall in the direction of arrow "B" until the walls

" forma box-like enclosure as shown in Figure 6. The adj acent edges 92 of
the walls are chanfered 5 to facilitate conpletely closing of 7 B&A 200
structure. As seen in Figure 6, each side wall 84 has an outwardly
projecting rectangul ar boss 94 for snagpi ng into openings 74 (Fig. 4) in
side walls 66 of shielding shell 62 to~facilitate nmounting the insert
within the shell.. .10 Del ectyic.insert 40 _(Figs., 5 _and rovi.des a neans
for nount ﬁ:r%%%r%la’:e rr[)%rnge eloef(r:t %’lhéaal %gltremr%glﬁtlg, §4ger?§ralu$%i7e esf“&rq%altngd 96, to
facilitat ecesteatflorsii2ng diaidl eomtiica 4@buprioigdsst Wwedvotither hoelings50 of

connect or 146 Andaulielo iel:Alag Shehlo102 101 of pesassamblve Mr 8olsa
parti cul arl y, each snilge.waﬁl 84 of the insert includes a pocket 98 having a
cl osed en@NY8EOXng§OAASEHBS ERJ29BHTCYRE T X3 s drite hoand jand/eFeAn

congi tiontae sAW | RRHBUM St alLedd Gowsl eeRt $236 e thenROosakd oned in
pockets 98 throua(gj__kr}L oqag/n gn S 98?,ther of until the elenents abuf 20 agai nst
cl osed ends FSERBAVEY p&EkeCERIWEBRSEhe Qi FRctTHTEIHseMOU LS §&d to its
cl osed posippraprasteEhe@iyrial Fmpges @n aleaiboanfd bosses 100 at opposite
edges of top wall 8 i 0 d b : ket.s .t Q. | etely
cl ose the pockets a%fr%\ggﬁluégeqﬂ'e emr,éﬁq:s% 36%%5 ctg%lélﬁlg%t%&%ns;%hg%rlgﬁg%shom

di el ectri @i s tse4Pndh P¥ slevesedopnsrEpvnprespioni A§ ofeddflelkérdicenent s

96 14 t hi N HduSihRE RN &3 PAGKEInES. 2 THECEHLEETECEL ebeMpRLeTRY nbe o
capacitor, _a resistor, an inductor, a diode or other 30Q suitableée elenent.

In either SMRGHEIGe FTMFREI N UFRREEPPLE| t BSBLERRFBes?66a whileF are
‘shown in El@gtri&d10 benragageahblie vhbhnonedfaddie sarimignddenger a0 of
outer shell 5_0 f electrical .caonnegt rcz;%. and the othglr el( trod% isin
cont act W't o1& %f Fhe lgf)treﬁfgoﬁi ﬁ%‘ SHELE SAEATE S el §iFy sKAI1 62
Thi s cont axtbsarees M ltlly tsherrelectad b3yl ael entar ¢sndhowive nselgurs® &sat bot h
oPRSi L€ Sidles QledNey plolMNY 2005 O fannectn, ansemihy s nlhgretore, (he
el ectrical_ elenments establFish a predeterm ned electrTcal coupling between
the outer ISHHNATHY oPredpfbérer T8¢ iad RPEL BRft ePTs HBITHSgS3h&EAVIET of t he

connect or 1asFeriipe kRrigiz0asesef bhe Sppbectei calasd ermdrdiet NnFoxr
capacitor elenent, a ce%l%actl tive electric be established
—

| i |
betwoen t FESARG h SRS TO (L YRS EERTARBLE: 88 That e A dAtg COMPS&iont or a
plurality laf. el fetmicallsel 24rehbsec aigpaersiing at ael werdke tdam eS¢ audoed

be en t I f..the.co - a e j.ehdi shel |
62t2\(/)b? the@%&%gctcgiggggé% 37‘8 ?ﬁsgégglégﬁeg%égft%gaggec r%isgg{aﬁe béﬂg%onent S
can all b&x hénsaweion ditter dwlesonpondits. PFigied schhewst t leansl pair of

conpl i ant qanidd ve; pads s10,¢an broghsposed balaeen gheethades @fa 15 of
el ectri Calalei\:leernr}aanéivge yan%espgorrll iglurw}%%rstgo ggd gt?rggce mounted to
appropriate signal traces on the board. Outer conductive
25 shell 50 of connector 46 has a pair of spring fingexs 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 pailr 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 1legs 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.



the two conductive shells. These conpliant conductive pads may be
fabricated of a conductive fibrous naterial to absorb any tol erances

" created during manufacture of the assenbly. 20 Finally, Figure 9 beﬂ 3 ows
how di el ectric insert 40 and outer shell 50 of connector 46 pr ojze?tVI 10
forwardly of front wall 68 of shielding shell 62 of connector assenbly 10.
The forwardly projecting portion of t dielectric insert will be disposed
within aperture 18 25 (Fig. 1) of conductive panel 20 and, thereby,
electrically isolat i%%‘:%uc i ve ghel l, 50 O%Hconnec or 46 _fromt

e
conducti ve panel and S0%iti 6n THe: cOMIEE | SRSassBHbFFUIB WPEh Hesflct to
t he panel c2eradi ,t heuwtdwer demtiicfiont slaléldBnof esbrdicti genshiadllgi ng

shel | 62 gfdtihe Quer akh 3qutfih%{]ﬁgﬁﬁét§ﬁ§§5?h¥ V@&%r&?x‘g}ﬁ? gggie&%tct%@

establish diréct contact wth .conduct 1 ve” pane , as seen in

Fi gure 9, NRUSATE off spiiab dingerdeigstaie sirwmardd 4hd Pér #EANESLHXOj ect
forwardly sekebbopt 102l | TRE ohiéheishi ehéli NE-Sheld dtumgsdaldsFameasitive
engagenent Wi th the 35_conduct.ive panel . \WWen | ower ting connector 14 is
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specific forims W {hout departing fromthe spirit or_central characteristics

t hereof . FRESHFeddit™ 9P SXafipPesWand &fo&fi nere sshehir EPEr éRSEFE 108 be
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housi ng défi nilmg hiodsts .and Esetonslidenwediloréforctfi onse tshelfli risas camnect or
Pogti on MaaLig.eAlsS kBashupRssEkeslLlenled 9ialaal, AdAP ol fan engaging an
appropriaté termnal "of "a TIrst conplenentary nmaiing conhector, the second
connect or aporiniwarder | i reced eepifgl Einger 76. Front wall 68 of

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.
25 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



an electrical connector including an outer 10 conductive shell nmounted in
said receptacle and having at |east one electrical term nal adapted for

' engagi hg an appropriate term nal of a second conplenentary nmating
connector; a conductive shielding shell about a substantial 15 wammpf
di el ectric conductive conductive 20 electrical the dielectric hou5|ng, and
~t least one electrical elenent capturgd by the housing and held in contact
bet ween the outer shell of the electrical connector and the shielding shel

t t abl t d h t Th | ect
connect or “Hes SHBFy "GP TcPEl AT TCHRGr S n | EAFd o1 ectrd o 1 U aes $0d) ect ed
froma gr@éép rredrassnsrta g dfhen tcragnamlbr:,nanhendmrem:;oa ods iastrow amt a
di ode. 25, Ehe a{] Jﬁa' f89{ﬁ“ t%x@ﬁ%@b@nééi %ﬁ@é moL Wogseh n s52i d
| ng S u apt e

conducti ve shlel inc es a contact a d for engagi ng an
appr opr i afFégsieef -cohacRiyacenkl pdaest H2 ¢f ridie sl gt ahpnRRTasy

congect or £o fa&1M6¥t%083m§2e&e1}he135% rbeathE0aeetOhrasseldesef claim
3 wherein said conductl ve s stanped d forned of sheet

in [

metal mat éF &LIUERd ®3aifdS @oﬁﬁgétwﬁg&pﬁls@§ SafT Ot aGe Yo AISEFSE spri ng
arm 5 5. réeaeloediar talssComndutrorsraggenty \irofo dpmingsmier e(Ricsaidd second
connect or .por {i ﬁn of thg %168|8 tr'ﬁl@f lsljl g rmrl 58S @ difeal 8GLT a%e i nsert
separate fronrthe flrs connec ‘e drél et ricchou5|n . 6.
The el ect mogalt iognidet ommen\blb,hm tchealsrheil 10 wher ei n sai d di eI ectric

nggrt includes .a packel.d,or. %]y& ngotbglggecgr 5?1@' idel alhe

el ectri cal connector assenb y o alm 6 eln sald ectric |nsert
i ncl udes Fef\FablfOrnaMOWHirshemify He FRUeet etl@%'\'-lrlltﬁﬁ]f orelig¥$ay4s on of

the el ect jeg@lrald vel aagmgntah@ael osp ad Eaelqhaatag é@@a@pﬁgxﬂn@o gapture
t he el ectri,cal ele nt_therei 8. The el ectri ctor a senblsy of
dbeg 4
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Sah% nnva@é%é%%dlarly, each side wall 84 of the insert includes a
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 closSed
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



9. The el ectrical connector assenbly of claim8 wherein one of said pair of
side walls includes the pocket for the electrical elenent, and the other
"side wall is adapted for opening and closing the pocket. 25 10. The

el ectrical connector assenbly of claim9 wherein said dielectric_insert
including said side walls, is nolded of plastic material, and th3;%MAkJWZ
walls are joined for relative novenentqby an integrally nol ded hinge. 2 3
MAY 2002 13 11. The el ectrical connector- assenbly of claim1l wherein said

conduct i ve shelde Jf oL gEtab n%?rwr@iﬁ%rgfo}@e Wu?e' gl 8L &€ NOLST RY ek sTHE

el ectrical connector asse almb5 rein sald outer con uctlve
shel | of @ﬁéa@mﬁbt%rp@@e%W%mu%ﬁ%rs%@ @PnHglsnel beheest &fged and

formed of shest smial mat esfakoandcibel ude Led RO | @Rsef OknARURLIHRY t he
assenbl y oneéﬂa rinted circuit board. 13. The el ectrical conngc%&ﬁ
e

assenbly &f 19T 1 Thfe SRS QF s287iP tBnnedfor fort23% 8
di elbect ri @ lkaitdirngl rdamas: ddguioeket d‘a@radlet@ei \ellreg\etnhe el eapaicdalivel ement .

14. The el ectrical_.connector ass I I,n din a Iurallty of
di fferent gLIengtrrLlC@a g‘?‘é?re‘h?g %(r:igp eur% %ﬁéegl gq%c S ou3| ng 15.
The el ect sihedll scondctior Cax‘sfaﬂmlpt@fd ctﬂmtmOIlaMﬁaére@trrlmld edtﬁn@ntcmduct ive

shel | of ta“%l%%’i‘i%ﬁpbfaggeE'E%ﬁQ'leleﬁéHSnéQeéé ﬁy?‘fsfﬂ Grpefk QR ged of

sheet netal "material” and I ncl ude sprln I ngers engagi opposite 20

el ect r odePSoFoURe e8| Betviecal toreefbAtl g% o F el SAITHE it G fleassenbl y

of 10l ai m b'ixt\éﬁerﬁhﬂeﬂdi?@?d%ﬁbﬂ\le 0Pt | 6Rk Rthnes tioH e{Pasash pet waen t he

Sprlng'hlgE¥S gn wor rOdfectrlcaf’ compggg%t%4can all be the
same or different components.

Figure 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

25 (Fig. 1) of conductive panel 20 and, thereby, electrically
isolate 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 pailr 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



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 electrical connector; -
an outer shielding shell surroubding a substantial portion of %?ﬁ%
dielectric insert and at | east one electric el enent captured b& (L 2002
dielectric insert and held in conractq®etween the outer 10 conductive
shel |l of the connector and the outer—shielding shell to establish a
pr edet er | eehl I n e i ehdi shel
surroundlrr%Hsggg %%téh?? ortfg% ?fgﬁpggygﬁgg F%cjﬁﬁieg€§§anggaggleast
one electﬁgé&ﬂ épeﬁﬁhtc%%@@%¢@€ B§ -t hédfidlianalily i mesessed hePdinn
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shiel ding shell to est eternlned ectrical coupling 18. The
el ectri caPPcdtfect R 9. hﬁljg $F G 190 ﬁiiréln‘E%FH bHE%thBHdBétlve

shes!| of nbeeaonnapnemeandrySmhhengutehnshmekdnmg1mhelth@reosh&@pe& and
formed of ,sheet metal material and include spring fingers for engaging
opposite eléectrodes of the electrical elenment. 19. The el ectrical connector
assenbly of claim17twwérddi desaintienatyodoriact the shwehtdbnt meycbernect or

and 20 th shie w=Tagef=} R, ggy% pet al
mat eri al émgBPE%dugh +Qh@9 §$§%%g efé%nuntﬂ%g t sseﬁ§F§ on the printed
circuit b8REZit2®r Tﬁ@n @ét Ghegla it iss a%@@ﬁﬁPﬁ of ER@i RrEEeWeerein

said diel @ﬁbfn ebNSed dnibJdidesitds Pogkete f OFe 25af€C€be€9 ctolih%l@ka@@tdrl cal
el ement . e el ectr.ical Cﬁg@ or assenbl of cl alg% wherein said

dlelectrlé i rt TSSRY Uefesd §aﬁéﬂe dﬁ@ﬁlﬁ@s &hddRet 3G al | ow
for inserthen iofverieicel ec$s r noal ted dmsnillmhmeél nico @mel fleratlesigigenhe
pocket top3Q.Gapture the electrical elenment therein. 2 3 MAY 2002 15



22. The el ectrical connector assenbl y of claim 21 wherein said dielectric
insert includes at |least a pair of relatively novable side walls defining

" said receptacle and conprising said novable wall. 5 23. The el ectri cal
connector assenbly of claim22 wherein one of said side walls QrgcMAdE8 t he
pocket for the electrical elenent, and the other side wall is adapted for

openi ng and cl osing the pocket. 24. TRhe el ectrical connector assenbly of
claim10 23 wherein said dielectric imsert, including said side walls, is
nol ded of plastic material, and the_gi wal | s are joined for relative
novenent by an integrally nol ded hi %ﬁ% The el ectrical connector
assenbly of claim15 17 wherein said electrical elenent is selected from

the group consisting of zna.£aPaF] L9l chdEH ¢ AasdP 1 Nduehak-13Rda di ode.
2 3 MAY 2002 16 26. An_electri can concnect or assesr?t?gg/ Xgunt eg 3%lags'upport

including at |east Gn&ifRAFEDnBOBEERT defanisiondt 1zsti @neceerendousi ng
defi {1! ng fd;[ornl‘htec&{&ﬁ' %o&@fi@ﬁ?,?@ﬁiéetﬁﬁét_: Flﬁllfrixilélf@@r téﬂ?r&ﬂdrstmo@@me@ @t portion
nou 1 ng as one eclric ermn adapte r engagl ng an
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portion; a first cdnductive's enclosing a section of ft
connect or Ye@erRt&flesai d first conductive shell being connected to one of

the ground conduct orgg, Ot Ai2-SUPPSine B2 S8EPREI RQNAHGL | warehel |
encl osing a section of the second_connector portion; and _at |east one

el &0t ri calcondesitvendihe Iy TARNERD| Lot 2L hBESPREAFhe cBREABAVBBEWEEN t he

second con@#eld venehedledtehi @0 aferiignzr ouddpeedducdar serfad ey sapport. 20
27. The el ectrical .connector assepbly of claim 206 v{nerei n _said di.electric

housi ng i FENTERES A d PP etondhct Fve SH8IY S OR-SHIS S8 don§3&dhuct i ve
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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 sgelected 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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‘10 wherein said dielectric insert includes .a pocket for

receiving the electrical element.

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

20 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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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

10 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 ghell 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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-sudO2A 2 1402p@Ftion of the dielectric insert; and

at least one electrical element captured by the
dielectric insert and held in contact between the outer
conductive shell of the connector and the outer shielding
shell to establish a predetermined electrical coupling

therebetween.

18. The electrical connector assembly of claim
17 wherein said outer conductive shell of the connector and
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
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

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

capture the electrical element therein.
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5 23. The electrical connector assembly of claim

22 wherein one of said side walls includes the pocket for
the electrical element, and the other side wall is adapted
for opening and closing the pocket.

24. The electrical connector assembly of claim
10 23 wherein said dielectric insert, including said side
walls, 1is 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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mounting at least 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 support, 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.



