5 YZe3ePM "D6zT7< 1 - ~ z ~ a ~ zooi SPECI FI CATI ON MULTI - RECEPTACLE
ELECTRI CAL. CONNECTOR Field of the Invention This invention generally
_relates to the art of electrical connectors and, particularly, to a
connector which has a plurality of receptacles of different 5
configurations for receiving differently configured electrical plugs .
Background of the Invention In conpute&_design, a conputer mainb ;ﬂ% nts
different interface cards for diffggent r peripheral 10 agg tii%es,
and different connectors nust be pTUVTd%@ﬂ¥%#itonnecting the different

peri pheral apparatus to different interface cards on the conputer

mai nboard. There are wﬁmﬂcﬁwm% @Mﬁf&ﬁmﬁ%@ﬂ:ﬁ unctions.
Because these connectors are 1 ndependent components, ey occupy 15
consi der abl e space on the conputer mai nboard. Wen installed, they nust be

separatel y gokder eg¢ toet Mevemicibeard. Furthernore, separate assenbly
procedures as well as arate di untiqg Eiocedyres are required fEr each
2 e

S R ahe Al SunLLL d
connector. 20 There i4 4 nedt F6 1DV YoF 8L 2bRfieSPort et o
assenbl y whedkctgsicapabtenmécterei andg mdrtiphel aadnnector 2 otoﬂhéa‘:eoelnt
configurati nddid feren : L gns gnd | t i gi ens
di scugsed agg\%g?l Tﬁ%l%r eésen#lglgég%it:?on'oﬁs cfl%ﬁggg%%lt%sesg#sf%%gegégghi S
need And soFPrA&ILmEsdopsobl Eas. SRARIVING t Héffsrentilon Ascnbigered
therefore, efletBeicaueptiga.is to provide a new and inproved
mul ti-receptacle electrical connector of the character descri bed.

Background of the Invention
In computer design, a computer mainboard mounts

different interface cards for different computer peripheral
10 apparatusges, and different connectors must be provided for
connecting the different peripheral apparatus to different
interface cards on the computer mainboard. There are known

connectors providing specified functions. Because thege
connectors are independent components, they occupy
15 considerable space on the computer mainboard. When

installed, they must be separately soldered to the
mainboard. Furthermore, separate assembly procedures as
well as separate dismounting procedures are required for
each connector.

20 There is a need to provide a single connector
receptacle assembly which is capable of receiving multiple
connectors of different configurations and different
functions and solving the duplicity problems discussed
above. The present invention is directed to satisfying

25 this need and solving those problems.

Summary of the Invention
An object, therefore, of the invention is to

provide a new and improved multi-receptacle electrical
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connector of the character described.




"2 123 UL 2002 In the exenplary enbodi rent of the invention, the

el ectrical. connector includes a dielectric housing having at |east first

_and second receptacles for receiving appropriate conplenentary first and
second mating 5 connectors . A first termnal support projects formardli in

a mating direction within the first _énptacle A second ternindl? sulpPl t

projects forwardly in a mating directi within the second receptacle

conductive shell substgn I C. an

i ncludes 10 first andEge%%%dA ’Ye“iﬂ %ﬂlﬁaér&ég?%tff%\fmkbﬁ Egg?llh glae

recept acl eseleeSpecalv@psnnef:@prl ieeludes tehediayeatugic dﬂomﬁiangmhaﬂgng

connect ors. 5 dhe; Layent £pseoNL AP §é€én&ha£eééﬁt§3%5 | perUdgede PRiA

second

first groungl ng spring fingers projecting jnto the first receptac?e from
opposi te ed@BBTEPTLAESf | rSP RPURERERFHr et gaé‘r‘i1 apﬁ?SﬁPFlat eMaRERE of
the férst mMabhABCEORBECIIEi Ait |taafiirtile et @royedicR fapwardlli nger

projects into the se ond receptacle fr of the eco ening for
engagi ng an®aPpFopPi §e§ﬁéﬂn &Ftb"l’ré’ fg’esgt‘cr}d:rfg:grﬁ %ect Q gsecond
groundi ng spermgn&lngappostpp&ob@mmajﬁunwanﬂkysmnuaemdtnmgtﬂerécngen
seated behi il f:hedencdl JNGNPUSLOd.ULLOND the seconddeeentac! gnefs

plurality o erm na are nount ed usi ng, sone of
terminal s haubﬁganéméév POFTPORds d?he);ﬁg@etcetrz@ Siowed ngf apAeinFiydes

termpal suppekt. aQdNYeRind f@péﬂﬁggaiﬁ haye s€ept Gl HDQHd oS oF Qﬂay one
side of the second t er m nal ggort As di sC| osed her the firstg

term nal suPB6PE |nclﬂﬁ%§95%%% te sithEPeMdY cmlte%Qﬁds WERTELRRact 30
portions of thepethtotibh bér eheamatanghebhnepposist.e si des. The pair of first

grounding spring fingeLs are | cated ear oth Si flrst
term nal support. The%éSC%)lﬁ}ﬁeﬁ ﬂa‘f%rb %‘W anfge? %ﬁ‘g% tth% ?p’gigeﬁnw'gr one
si de of theaspedmd aferfiinat guppodingwispringe Tiovgeass m:[e@msn@f igsot he
otheggof the gerﬁmsﬁ@e a‘&'ieaanBrHO%a}ﬁ'os%.tpee ehggge éPC‘?:’Hé tfgj%eal
support Prefera a palr of the secon 00 roun

spring fingePsnang |%t EBJASARS: N oABPEPRELBE e rﬁi’l%le]coﬁé Rars

support. EaﬁBtQﬁgt &%xﬁﬁ&r& 9r opRdilg HPr bRE kiekGRIES gf&lﬂtﬂﬁﬁé‘; agpteflg
portions de%lnl rectgg?lnmar con

O A o A L Rl
printed circthetsboand. ojeripgufat idngadineran rarsdpaiatieaishefdr bifonbef or

Connge: | on, LBcEHhe e 1AGCe Bl e PTI RY dcid badidaiTle gadgt ve

shel I "has | eg porti insertion into holes in the circu
Ot her obj ecﬁsngﬁﬁatar@a‘eah@aéﬁdam%\}ge% distale and @ft the Rinpesesappadent

fromthe folLlLauwhAgadeladd €t dane HARIL 19y WAKSR A Rne0BBEEhORe¥EbBatE .
acconpanylng %Eﬁﬁéggiy of terminals are mounted on the housing, with
some of the terminals having contact portions on opposite

25 sides of the first terminal support. Other of the
terminals have contact portions on only one side of the

second terminal support.

As disclosed herein, the first terminal support

includes opposite sides and opposite ends, with contact

30 portions of some of the terminals on both opposite sides.
The pair of first grounding spring fingers are located near
both opposite ends of the first terminal support. The

second grounding spring finger is located near one side of

the second terminal support, with the contact portions of
35 the other of the terminals being on an opposite side of the
second terminal support. Preferably, a pair of the second



1 2 J UL 2002 4 Brief Description of the Drawings The features of this
i nvention which are believed to be novel are set forth with particularity
.in the appended clains . The invention, together with its objects and 5 the
advant ages thereof, may be best understood by reference to the follloNin0?
description taken in conjunction wth the acconpanying draw ngs, in which
| i ke reference nunerals identify |ike Senents in the fi gures and in which:

FIGURE 1 is tjve Vvie ne e diment 10 of an electri.cal
connect or i cgglg%drig’feqcnsl&\éﬁhneé c%!nﬁ) epl%’s ao’?en?ﬁ%‘:?ﬁ/%rﬁ?%ﬁ;tﬁ@ﬁ% 51fs 2%t ont
el evat i onal thieewesonchd exnimedt GupPorEi.guiEack; ofl GHRE s@ciondagreunhtddal
section tak r LN 0 i 1o A 4 is_a_front
el evat i onal @\%rgﬁfﬁaégsee%éonghg%g%%ié ngﬁg 1%? %r?@ gﬁ?&%jﬁ%ﬁ%&?ogp =
accor di ng t GiEREEE Rl YFItGURE S the Sesenidz seraingdc Sumporiken

general |y 20 along | i meeb<i e@ft rRicalr @ ohinett GYRE 56 dii &2 cRekS BeSki ¥e syiew of
a third enbodi mEnt of an_el ec.triegcall connect &{%accordi ng to the I nvention;
and Fl GURE 7OVt NTerPpelt iR ® SETGUEbURIRTE enlibgi mMHrafign of

el ectrical ¢exmectadrs abaveditegil opbheibngemomwnconnédcfidnldo 2002chit

traces on the printed circuit board. The conductive shell
has leg portions for insertion into holes in the circuit
10 board.

Other objects, features and advantages of the
invention will be apparent from the following detailed
description taken in connection with the accompanying draw-
ings.



"Detail ed Description of the Preferred Enbodi nents Referring to the draw ngs
in greater.detail, and first to Figures 1-3, a first enbodi nent of an
~electrical connector, generally designated 10, includes a dielec ?KmLQWZ
housing 12 (Fig. 3) haV|ng first and second receptacles 14 and 1
respectively, for receiving appropriate conplenmentary first and second
mati ng connectors (not shown). The houéing includes a first term nal

support 18 BLQJ.8C Hg quwﬂd%l B2 p7BL Y direction generally 10

centrally mrFﬁr%—pPrst—géceﬁ%ac#egﬁ¢ﬁ:%;ﬂ;%T be seen in Figures 2 and 3,

term nal support 18 i §hel frgstiwdst ofd@ﬁlsnetmmxmcnre wdiidds agned beppesete

ends. A secandite I p. t r o} ti rection
eRdpk fxBlr@i‘ PR f%&ﬂ? WA e GéQﬁLaﬂ.{(lyt}} glrfi tH %g Bl

general ly central y mnt I n second recepta termn support
18, term nakds@Fdms 20 Tléee%ﬁgﬁ!:éént:ot@@ﬁt#@rop‘ﬂdé'l tEt g geseghsd ép§05| te

ends. sEl ect Fch@aladeaﬂeagtegr thOrkag! uﬂ@s; Be G irdde PR regaddative
shel |, generall gphqnated subs%gntlall y surrouynds dielectric

2, ich
hou3|ng 12. ®fhé YR8y §c§98ﬁﬁ8& SRGSPorRe 887 UBRELPRMEER Khferi al
and i ncl ude aacompangling? 4dr aposs | € 1% dﬂ'li/\ﬁhl 3iRe afsferdMest nwaklra28. The
shell inclu f|r p 3 tively, in
registry w tqgﬂ% fsft %%sggo%%%%r%cgg} r}%ﬁd%i%{ %?gggiec\f} vely, of
housing 12 for 25 i ns&@LGURE ﬂheﬁeahp@ugpe@tlwﬁevnaw|ng obrnegbodsd meTite
|atengl edogy Gfn UfedissaPPephREcEBraindAERIdatl i R NcohBEpaNd s
orthogonal to the | ower edge hree upper edges of e first openlng are
angul arly dF§§o§@HeP61@§ﬁprlse hal f of a hexagon. The shell includes a pair
of first 30 groundi ngrgEUREY £i ngera erern] edlevag ibnam fvoek wet | £28 into
first receptacle 14 fram e edges 36 of first opening 30 for engaging
an appr opr i SEE°SHE & % Fﬁ@gF  mating connector. As best seen in Figure
2, a pair of second gFIGURENG fimger ye3d iwad] extctiiam tabeb wahera@lef 35
the shell af ning 32 and into second receptacle 16
for e%gagln%lgﬁbggﬁg%gﬁlgte%gﬁql I%p% 12 JUut 2002 6 the second mating
connector. Each second@I§UBndi i §pﬁ¢@@tfﬁﬁgEﬁtSQDHASVaﬁWiﬁﬁeﬁ gesead end
38a seated bepoadmentedge 40, 0é1&BErhoasi RGMddtIY Sseeaéd&ﬁgemcﬁ%ﬁew for
prel oadi ng the spring fingers. Each second groundi ng spring finger 38
al so has an@P@@nﬁdPonns defining an apex 38b facing downwardly or inwardly
toward second term naIFIsmmprst i20 aohotrheolmual agctibheeakkangenedalake
flarg%houtmardl Eron1§ Qr%%’ ey . of opening 32 renpte fromthe edge
fro i ch §eC6Wd dPﬁu dlng sprl i‘fgers 38 10 project. As best seen in
Figure 3, the shell h&IGVREUbSt anei ah RRYSPeptive 4aiemd of d@ pltated 45
(Fig. 1) whicehopigiestt bavaitll i LatpsseeonbiRranACkecdashs! NG sl ng to
define the transverse bottomwall and parallel 15 side wall
recept acl e. ipvieRtipnit B@SShel | includes a plurality of |eg portlons 46 for
[ nlsgrtl on into apprﬁpm}xmmobeslsn aa pék@b@dtﬁhﬁcugiebg%ﬂd}w fourtrl'lx
sol dercvnnect 8 S 0 Qgrou ces on the boar nd/or_in_the
ol 625 11 cBMEGEETRE | by FheerEearal o tRAE 28 CRRERAHS, - br ShRde a
press-fit |nnwb@tb@@rd holes to faC|I|tate hol di ng t he connector to t he
board during a sol dering process.



" Generally, a plurality of terminals 48, 50, 52 are nounted on housing 12

and include respective tail 25 portions 48b, 50b, 52b, for inseri?oanmho
_appropriate holes in the printed circuit board to sol der-connect n@
termnals to circuit traces on the board and/or in the holes. The term nals
48, 50 in the first receptacle 14 have_contact portions 48a, 50a supported
in grooves on both 30 opposite sides oP first terninal support 18 within

first receptacle f the haqusing. _Eirst groundi spr.ing fingers 34 are
| ocat ed neabe 5 %é Desciintlol of che Prete % LSThe terninal s
52 have contact porti 8efe324ngs toupher dedwinggr 6ovegsehveat détemlonhydone
side of secendgheny alg BURPOT 13 ,Z%V\f%’pé@ é:%&%ﬂnéﬁé’egfagheeiéc%#:gg 12

J UL 2002 housing. It” can he seen that second grounding spring fingers 38
are | ocat edCePNERECT dgFe e 1t clafignatadhpdt+ Braledes aet dpelerbnics2a

are | gcat edhalisaRgOPROYIFi g .Si3de hakrihbe Fiekk Aal sLPBAA! reéeFEQH'l@§_ 44and 5
show a second .enbqdi nent of an el ectri ca‘%)%é:onnector, .general ly designated

10A, accor dPRG t o ¥he i MATRSIEVELY can seeh®tRhY11Be baBPECPTriate
confi gur ati enmpabmeheatrwo Eéeept aghés debaidl Matiagy webhnestble agseei at ed

shel | porti nd cqRta rtion e the 10 sanme_configurations.as
shown in th%ﬂéﬁ@&di ment- g’%o"%?olgﬁ €% c':Li-]"?l'fyeashda dfels%cf”f b%%rrﬁb%%g S¢BRek uéﬁt ly,

| i ke referepreirgidngl s frawerdden appl redmahifggudézedtand Sgenereipyndi ng
to I ikke conpanerhiigesardiied Abave Foc-&station1ko Fingures Jﬁé-ségnﬂﬂﬁ

di fference between connector 10A (Figs.” 4 and 5), and connector 10 (Figs.
1-3) is thaflPBEERt 4cPRE 14 HRrMuERhAHPRRKN Yeds erragatsdrtgudesineand 5
so that el obggbedteer sidet sampordppcditandeddsext end gerend | verRinghative
per pendi cul ar dirﬁctkgns vensui thg Qarahgel 20 directhons of,.conpector 10
in Figures T9BP°Fhe £&rnPRIPSChS, 587%8394Ye &BnfRgufBH B8 t AAFSERFPD
portions 48fgeardalQly dvemtral by ewdltlhyinoveetapdwirtdreyraidclgor16ons b2ke Tai |

porthg@ns 52 (ﬂ§¥§$ 0 S{ e e,16 . Ain
corrp%rgi son ?89@ gggott .Jorgt ?e%’ep\lf%%rié)ﬁi% gggéggéo%#ecﬁ%r%@g{%ﬁ pégti ons
46 of the sHeEfRngl SpPR&V&ehednesepodarPRoskitgueads .shows a third enbodi nent

of an electrical connegkektrig@ierahh¥cd8si OnaiRd ,aageaééhmqytﬁo&he
i nvention. ain, like referenc neral s are 30 apglle i.n Figure 6
i Bedd 5 :

cor r espondi AG2PEY i SRR YTpbfRne scrIRF AN ePRLPBREEAOIFZ0 YRECH
enbodi ment ssabsErgtitad 1y surConneie @ielRRdridilgpusing es. a thef sggLati on

Fhosfrt ) by, S0 peahgld NS SesSAnsEt ot (FLEE, BN g
receptacl e includesastop wall 24, opposite side walls 26 and a front
wall 28. The shell includes first and second openings 30
and 32, respectively, in registry with first and second
receptacles 14 and 16, respectively, of housing 12 for
25 insertion therethrough of the mating connectors. The
lateral edges of the first opening 30 are parallel to each
other and orthogonal to the lower edge. Three upper edges
of the first opening are angularly disposed to comprise
half of a hexagon. The shell includes a pair of first
30 grounding spring fingers 34 projecting from front wall 28
into first receptacle 14 from opposite edges 36 of first
opening 30 for engaging an appropriate shell of the first
mating connector. As best seen in Figure 2, a pair of
second grounding fingers 38 project from front wall 28 of
35 the shell at a top edge of second opening 32 and into

second receptacle 16 for engaging an appropriate shell of



12 JU 2002 s receptacle 16 of connector 10A being |located at the right of
receptacle 14. Figure 7 shows a fourth enbodi nent of an electqhqﬂuzwn
connector, generally designated 10C. Again, 5 like reference nunerals have
been applied in Figure 7 corresponding to |ike conponents descri bed above
inrelation to the enbodi nents of Egggres 1-6. Connector 10C is
substantially identical to connecto 0 (Figs. 1-3) except that receptacle
16 of connector 10C is w der than 10 r%ca%q{ afd @nkb ourmhimec tS@T R The

enl ar ged {gge?é@&ﬂl@ e img ceMRRIGIT 10CT s provi ded. f.or, aceomugagd ng an
enl arged or el on gted sqggﬂguﬁauﬁagadoanécﬁéﬁ_S??tﬁﬁl? %e under st ood t hat
the i nvenﬁi@ﬂe‘ﬁag bkéa%rrabq i ed j‘ﬂém hgLsRECIddcedtarai®e vi€hE6F RFpaTting
fromthe 15 ¥ rtheohoseinGal Wt tcPeristics t her eﬁoug@g-@rgpfmgexanpl es
and enbodi rregé(s ttlglt%r efieg @imdersbe & REH “all respect s3$§

i 11 ustrat LPERE Not restricti Ve %%éft@iémedefénl% RSt 3FDe’Timited to
the5detaHginyauHBmePéPﬁ. asl%?‘}_ I 02 gogEéhNBSéCOAa ekectinaal

connect or f(lcqagggC)do“ﬁmgﬂdm ngr ai@Werectri ¢ housi ng (12) bavieRg 2l | east
first (14) A econd (.1 erqg&pgﬁqé_es frareee S&iaRIFF a r%pri ate 5

conpl ementsaupd¥t s£0afd second natin cgpqg@tggémiﬂgfstreméﬁﬁiﬁ&Fmbupport
(18) proj eglipgravyWardhy the EDRES TPWT ection wit hii'hg%\g?if‘lbéib rexept acl e
(14), and a Sece%nd tE{'g\jnn@lhi%%pp@édor(QOQIQPBFéEEi mP¥orwardly in mating

di recti on WhehiS?3%he second receptacle (16); 10 a conductive shell (22)

substant i apkyjenerounding the dieleqtric.housin? (%%*Ea@%eﬂuclhdsngafirst
(30) "and second (32) xgpepkBgs seen edinst FyIWFEh The Tirst nd(ﬁgfong)
receptacles, respectively, for ig§grggomﬁduﬂrdmrpbgﬁeﬁf he in

connect or s guds agidial | q%ﬁWnﬁ a pair of fié_t doeptauddi N$ sp¥ i RGEfi ngers
(34) projeching i projébe ﬁhwsrdﬁﬁcé%F%&I%STQ.§ Fron1og$o?hae gdgeseaf said
first openingQ%§d§£for eggggiggeaaraﬁgvepséab@téﬁ@IWa 2 Pirst mat i ng
connect or, wleﬁgl%%s‘?eone second roeundi Gha3RRi NG Hel redpeerl 1( 38‘)C1bﬁd(ﬁsecti ng
into ?t]he segphd wETEPtaL| Bhg IHHCTR T e ge of i d secqnd iepeniingd 32)

for & gagi ng an ag LopLi abe shebl obrthensecdid i ng connect or, . t.he
second gr ouddi RYY grlng fingerd%3§)qgﬁygéﬂwé&i@wﬂedquFQ £94i 9%84%%nd
(38a) of thgppirogeiateatedFent’hd a Tedge (40 & dbhehwusoae amd/o6 a
plurality of ter 'ngk§ gyt cogravE ok i T “Come of t he tffggeagﬁdhaving
cont act porFP&ﬁ?g%S on op o%ghebgigggnothabethﬁréﬁgﬁe?ﬁ?ng Support (18),
and ot her ofirt tidaet &OdieFal s %aw nNg cont act, .nor t Longné 5Poznrd oo e8netSi de of
t he %ﬁfond téﬂéﬂé&ﬂ reuppoovifeQ)a Press- i

fac

dering process. |
. Generally, 2a plurality ? e e
d on housing 12 and include resp -
N 52b, for insertion into appropriate
. ’ ard to solder-connect the

the board and/or in the
jrst receptacle 14

£ terminals 48, 50, 52
e tail

' 48b,
25 portions ‘ |
holes in the printed circuit bo

i i n
terminals to circuit traces o]

' in the £
erminals 48, 50 1 ‘
. 50a supported 1in grooves on both

g within first

holes.

j 48a,

e contact portions
. f first terminal support 1 ! .
First grounding spring
f the

i ides ©
0 opposite sl .
’ cle 14 of the housing.

ecepta
: : d near bot

fingers 34 are locate

terminal support 18.
The terminals 52 have

1
supported in grooves located on only
” port 20 within gsecond re

h opposite ends ©

contact portions 52a
one side of second

ceptacle 16 of the
terminal sup



1 ZJUl 2

termnal su

~of the term nals having contact portions (50) on both opposite sides and

002 io 2. The electrical connector of claim1l wherein said first
pport (18) includes opposite sides and opposite ends, said sone

said pair 5 of first grounding spring fingers (34) being | ocated 2ndir208ot h

opposite en
connector o
| ocat ed nea

ds of the first termnal supgport (18). 3. The electrical
f claim1l wherein said sec groundi ng spring finger (38)

S

r. one. side of_the second tern.nal suppor 20 nd sai d ot her
of the ter ml?ﬁ%lfssl%%i/e c%%t a&" p%gt %’o'“:"nesf1 ?135? 0 egcﬁono pé’s’lo{"g%flae T
second t er m finhgeuppds tax@Q}ocAed het edretsidal of drimectermiial| supp3;t
Pag | oﬁgﬁ% In l.Rg - £i nge I near
e ofcﬁteéééeg}on term'g:{lzéléiJ%Cil-| g&p%(%rl'e? ?EZQg ?ﬁl,a&%&?hgfg%g%tri cal
connect or oft%¢a3%¥mﬂ%m%r%VmP%éﬁd plurality of terminals have tail portions
(48) for connection topgdlisest 4t bages PhAh APHEEPhEALALBHIRERE Gff Cah t

I ncl udi ng a
sai d one si

board. 20 6
shel | (22)

printed circtwt tigar dinventhenel ectIt catarwormectsgenf ghat mtthevhesgdic 25

said plura
circuit tra
The el ectri

inclqus fl

(32) renote
(38) projec
groundi ng s
(38b) direc
el ectrical

15

20

25

30

35

ri cal connect or i.m 1 wher

n said conductive

10

. Th | f |
BLeFREiCRL { PORBeERgs. { SPPERELIY, SRIAPGTREl dOhm SAFORAY | at e

' Ln PL S £L 0 D8l SoPa:t‘é?e L3ld regt%'aﬁ.e(sllg)i Eg{i EQE”%&SJG &g

ces of~an appropriate prlnte I'rcurt oar
cite cagarcitaredfshdldi por tilomuserndsaputaohdpert yens hedve (2

fromsai ,
t5-3 g anfhedefeEi PedalaRBrect GOIe IS TAYY whé

ahHRS é&%g iéetléﬁgggoﬂé't war dh¥whr 9 edgesrfoditRrie NG QRS S

ge. fromwhi ch the second gr.oundi ng@s;r)g_[elsé\ﬁgé‘i nger 5
i ¥’ ond

pribmgrdl fgedvd APen RPpldest angFedupekt & oasd e fddi s mehaex
ermnal s gﬂprt (égDFilo 10. An

toward t.he se

%%nigﬁgig%%egﬁﬁﬁ 8 descrlgggdakove in re
-3.

c
1

t
1on

gures

The difference between connector 10A (Figs. 4 and
5) and connector 10 (Figs. 1-3) is that receptacles 14 and
16 have been reoriented in Figures 4 and 5 so that
elongated terminal supports 18 and 20 extend generally in
relative perpendicular directions versus the parallel
directions of connector 10 in Figures 1-3. The terminals
48, 50, 52 are configured so that tail portions 48b and 50b
do not laterally overlap with tail portions 52b. Tail
portions 52b now project from a side of receptacle 16 of
connector 10A in comparison to the bottom of receptacle 16
of connector 10. Leg portions 46 of the shell also have
been relocated.

Figure 6 shows a third embodiment of an
electrical connector, generally designated 10B, according
to the invention. Again, like reference numerals are
applied in Figure 6 corresponding to 1like components
described above in relation to the embodiments of Figures
1-5. Connector 10B in Figure 6 has a configuration
substantially identical to that of connector 10A (Figs. 4
and 5), except that receptacle 16 has been located in
connector 10B to the 1left of receptacle 14, versus

g



~-conprising: a dielectric housing (12) having at least first (18) and second
(20) term.nal supports spaced fromeach other and projecting forwardly in a
~mating direction; 15 a conductive shell (22) about a substantial portion of
the dielectric housing (12) and including first (30) and second {(32)UL 200
openings in registry with the first and second term nal supports,
respectively, for insertion theret hrough of appropriate conplenentary first
and second 20 mating connecfors, the shell ingl uding a aair of firs
gr oundi ng spﬁqcr?é’tﬁcﬂgeer (3%) CRRFETRT nhOR Rt P y L Praredppbsitie &dg8s of
said first apemewpdt3)1d ar4 engagi ng an appropriate shell of the first
mati ng connector, and &t st., on ond g i Ng ri.ng _finger. (38
proj ecting 25 i nwardl yl'a]’fql%)xreneaan7 ed%ég"% s%i dfglgggiﬁd 8%@%9%%‘3{‘52) “For an)
engagi ng an edmatoprdadit ecohbeftof, t lgersawdidd ndeshgnavededtosy.;, aAdaan,

pl uralg ty ofy {1 M-agks<ARUNt St 5O IS Bied 1 Bpp1SiP oh gyl AL Mynal s

havi ng contact portions (50) on. 30 opposite sides_of the first Term nal
support ( 18)CORLRPRAKEINDT &Phe }Hffi naPEPABSTHY cEREEELPPEr t RBA¥ES( 52N on

only one si deloft idie teeady dnidd MMintIRIPOMHid s 1-67 2 cdndec?@@21b2 11.
The el ectrical cogngct et gi claim10 eéel n_said fi rsgJ te{ﬁm nal au;r)s ort
(18) i ncl udes® oppoSFEBESRdey¥ Y i t EPeffEINSEi Y sofe UH19%e ferni nal s
havi ng cont actcqur tiloms £&6¢pbvachet heopfosidmexitdas 0T sai ¢ifgerr thaof
first, groundl i f r i I t b it e .ends
of thleogfi rsgfl €'{kgeﬁnqi[rléaj{égsluép|cfmc;)ﬁre t&{%@t%.l@he%%e% r1 ?%%fedc%tr?%ee%?%%agf ‘igl aim
10 wherei n sdl FEEHEPYriAfhdishPrspriidey forgaccessipdas inge ate ¢nieagedne

side of the syeconthdArdA NPt id? Yokt d other 10 of the termnals
have contact portions ]&52)_ on an \gg&osite Si dl_e1 of 1he second term nal
support (20). 13. The ¥t gttt Bf WArEREPd o %?aFH?l?PVFHEFBBiW@Ya%ﬁhir of

said second Qr[hnﬂnchl icidnd.rs ptihed tbegers o BB,’cmﬁGﬁﬁtltmhmeﬁllaa&ﬁdﬂug)r‘fe:diﬂ d:]?leor t he
seco term pal_.15 support 2 . J4.. The e tric copnector of .claim
10 WG of n SR I Pl AT e M TAT S e v FRBEPPEons [08) PrgFent
connecti on texampled tand aenisodimemt apptherebore praneetdocbecgonshdareéd 20
15. The el ectyi r Qf sGl-al : rei L d ACE L sheld (22)
has | eg porﬁir{)ngﬁ( 4%)85?§§E|9n§%r tﬁlolﬁl%gnﬁ%%e%?nﬁg% g%g?géﬁ;gyg'p%ﬁﬁt ed

circuit boartdie 15aveReiereder inedl tonhecldmisedcital nth® dRERELA ZEVEa d
plurality ofpdyaiyA nhals have tail portions (48) for



“-connection to circuit traces of an appropriate printed circuit board. 12
J Ul 2002 13 17. The electrical connector of claim1l0 wherein said
conductive shell (22) includes flanges (42) flared outwardly fron1$? iﬁ 86
t he second opening (32) renote fromsaid edge fromwhich the secon 1002
grounding spring finger 5 (38) projects. 18. The electrical connector of
claim 10 wherein said second groundinéispring finger (38) includes angled

portions defining an apex (38b) dire joawardly toward the second
term nal support (20). 10 19. An el eg‘ﬁgr'rl%é] connector (10-10C), conprising:

a dielectric housing (12) having a first term nal support (18) projecting
forwardly in a mating di rpspteu@etrtl%lf b&ﬁhe&@&i“ 026 - f@@poréorﬁﬁmﬁmgm ed

in cross-section 15 defining opposite Si es an opposi te ends, second
term nal support (20)2pRépeeerRgct BPWELREY (L) sHPY iRt |ar?g ltﬂﬁséctﬁld-’rﬁt and

the second ¢p4)mamﬂ SR t (D) n.'ge@é;sw@l@gi f Y CFSSIBIaG | QeI W
opposite S|des 03|£e ends: d glurglh%¥.of ternlgﬁls mount ed on the
obethe. 2SIt RE | B R horbanaBrrbd btile SRS e kst o
opposite &tc@smnﬁal heuppcstt t €t &) nadroggpamg ( £8ywaadilyotiter aofmathieng
Lermnal's NV 901 ReLrBal LA L38) PRanlicone (e dbl e asaand
portion of temminal ecQIFPEOWbus(W (@Omimﬂzl uﬁﬂlﬁ'galfdbﬂ J(@O)“‘W%econd

(32) openi nYSrddt { &9 w1 ENiM ékhetgét;cgﬂcﬂsfe&ééia@ﬂéi segpnd (20) terninal
supports, respectivel first grounding finger (34)

o th shel |
proj¥tting i nwardly qﬁYF§§%F§ ?ﬁa? YR ARphdt 1Y FF RSP 30 of
said L: rst ﬂp@ndﬂgléaehcahdauamﬁco(m gra&@dm@mdm@@rfﬁj&); p(B(nx)ecadndlg g
i nwardly near t ond term na support e of sai econ
openi ng (Sﬁeconci gfg) Ligrl)e fo'p I‘)é 2ctt itgé? c]brnsgtgc%rb% DA m 19
wher ei n saixkcapncl es ounreisngcnmgéy (W) i snsechied thetrkéhovhgh e of
the second {ar %g@i@@&%écé@@g OPROSIHE 1 hen COM AR PYP44005r (B0 said

other of the termn
15 grounding spring fingers (34) projecting into the first

receptacle (14) from opposite edges of said first opening
(30) for engaging an appropriate shell of the first mating
connector, and at least one second grounding spring finger
(38) projecting into the second receptacle (16) from an

20 edge of said second opening (32) for engaging an
appropriate shell of the second mating connector, the
second grounding spring finger (38) being pre-loaded with
a distal end (38a) of the finger seated behind a ledge (40)
of the housing; and

25 a plurality of terminals mounted on the housing,
some of the terminals having contact portions (50) on
opposite sides of the first terminal support (18), and
other of the terminals having contact portions (52) on only
one side of the second terminal support (20).



"5 21. The electrical connector of claim19, including a pair of said first
groundi ng -fingers (34) |ocated near said opposite ends of the first
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one side of the second terminal support (20) and said other

—

10 of the terminals have contact portions (52) on an opposite
side of the second terminal support (20).

4. The electrical connector of claim 3,
including a pair of said second grounding spring fingers
(38) located near said one side of the second terminal
15 support (20).

5. The electrical connector of claim 1 wherein
said plurality of terminals have tail portions (48) for
connection to circuit traces of an appropriate printed
circuit board.

20 6. The electrical connector of claim 1 wherein
said conductive shell (22) has leg portions (46) for
insertion into holes in an appropriate printed circuit
board.

7. The electrical connector of claim 6 wherein

25 said plurality of terminals have tail portions (48) for

connection to circuit traces of an appropriate printed
circuit board.
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said edge from which the second grounding spring finger

5 (38) projects.

9. The electrical connector of claim

1l wherein

said second grounding spring finger (38) includes angled

portions defining an apex (38b) directed inwardly toward

the second terminal support (20).

10 10. An electrical connector
comprising:

(10-10C),

a dielectric housing (12) having at least first

(18) and second (20) terminal supports spaced

from each

other and projecting forwardly in a mating direction;

15 a conductive shell (22) about a substantial

portion of the dielectric housing (12) and including first

(30) and second (32) openings in registry with
and second terminal supports, respectively, for

the first
ingertion

therethrough of appropriate complementary first and second

20 mating connectors, the shell including a pair

of first

grounding spring fingers (34) projecting inwardly from

opposite edges of said first opening (30) for engaging an

appropriate shell of the first mating connector, and at

least one second grounding spring finger (38) projecting

25 inwardly from an edge of said second opening

(32) for

engaging an appropriate shell of the second mating

connector; and

a plurality of terminals mounted on the housing

(12), some of the terminals having contact portions (50) on

30 opposite sides of the first terminal support

(18), and

other of the terminals having contact portions (52) on only

one side of the sgsecond terminal support (20).
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and opposite ends, said some of the terminals having
contact portions (50) on both opposite sides and said pair

5 of first grounding spring fingers (34) being located near
both opposite ends of the first terminal support (18).

12. The electrical connector of claim 10 wherein
said second grounding spring finger (38) is located near
one side of the second terminal support (20) and said other

10 of the terminals have contact portions (52) on an opposite
side of the second terminal support (20).

13. The electrical connector of claim 12,
including a pair of said second grounding spring fingers
(38) located near said one side of the second terminal
15 support (20).

14, The electrical connector of claim 10 wherein
said plurality of terminals have tail portions (48) for
connection to circuit traces of an appropriate printed
circuit board.

20 15. The electrical connector of claim 10 wherein
said conductive shell (22) has leg portions (46) for
insertion into holes in an appropriate printed circuit
board.

16. The electrical connector of claim 15 wherein

25 said plurality of terminals have tail portions (48) for

connection to circuit traces of an appropriate printed
circuit board.
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18. The electrical connector of claim 10 wherein
said second grounding spring finger (38) includes angled
portions defining an apex (38b) directed inwardly toward
the second terminal support (20).

10 19. An electrical connector (10-10C),
comprising:

a dielectric housing (12) having a first terminal
support (18) projecting forwardly in a mating direction,
the first terminal support being elongated in cross-section

15 defining opposite sides and opposite ends, a second
terminal support (20) projecting forwardly in said mating
direction, and the second terminal support being elongated
in cross-section defining opposite sides and opposite ends;

a plurality of terminals mounted on the housing,

20 some of the terminals having contact portions (50) on said
opposite sides of the first terminal support (18), and
other of the terminals having contact portions (52) on only
one side of the second terminal support (20); and

a conductive shell (22) about a substantial

25 portion of the dielectric housing (12) and including first
(30) and second (32) openings in- registry with the first
(18) and second (20) terminal supports, respectively, the
shell including a first grounding finger (34) projecting
inwardly near the first terminal (18) support from an edge

30 of said first opening (30), and a second grounding finger
(38) projecting inwardly near the second terminal support
(20) from an edge of said second opening (32).
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said second grounding finger (38) is located on the other
side of the second terminal support (20) opposite the
contact portions (52) of said other of the terminals.

5 21. The electrical connector of claim 19,
including a pair of said first grounding fingers (34)
located near said opposite ends of the first terminal
support (18).



