, abe3e] Zd6T?Bi ~~m~M~ ~~~| ~p~~d~ w~, o ~~H,~ Field of the Invention This
‘invention generally relates to the art of 5 electrical connectors and,
particularly, to a connector for nountj Immmmwmﬂﬁnted circuit board and
whi ch includes a grounding system in Hmﬂ“ with a termnal tai
al i gner of the Invention 10 Jgleetrical connectors are used in
a w de va#“ﬁmﬂm Jmmﬂmmlcatlons rangi ng from sinpl e connecting interfaces
bet ween hard Cr wiring to nore sophisticated applicatior~s involving
such conponents %% printed circuit boards, flat flexibl &0cHM2B and optica
fibers. 15 Basically, electrical connectors include sone formof contacts,
terminals or other conductors WHEECIEEGATIOMect one el ectrical device to
anot her el ectrical device. The electrical connectors may involve systens
wher eby t he connectors orOV|de recelver transnltter functlons which, in )20
addi tion, can EBRVEPEDRESECIRISHLsICHNT : PNERabl es or
fiber optic cables to hlgh speed S|gnals on a systenlprlnted circuit board.

As used here hehterns el.ectrical" or "electrical connectors" are

i nt ended EégiacP%dé—gﬁgﬁ%§¥ﬁﬂé¥¥ces. 25 For instance, in the

t el econmuni cat i ons Thdgstirywerswi dichyege 8ySlene el tes s ttlye naytbefprovi ded

rath { I r r t r locatian pIurallty of

hlgﬁ speegﬁgﬁégggﬁgaggégﬁgggg% gné ngégfnnuﬁte%obycggﬁFgﬁrla 8 frame

st ruct ur emounttihg ot erpboatdd N@rcngt3©O@Ndu§HdﬂthnmecnoludeduEes are

plugged i gLgubAe gonyeLteh, Mol eshromausi dechne, s ilg sygtem The

i nhcom ng ? u10 ?% g%3 si gna ?rénltﬁé cabﬁegha?%a§%% f%gthgagﬁug-in
dul es aRéighReli-gh speed, such as in the gigabit range, and the converter

nodul es transfer and nmaintain the signals at high speed and transmt them

to the circuitry on the mother 5 board. Continuing problems have been
encount er 88<EHE Y turability of such systens. Many of
t heopr obl ens cent er Earetnd darlovothineg taden wate urye@t det izovilier vhreegonnect i ng
interface _fromel I, netic interferenc as. wel | rOV|d|ng
protection- aégpﬁéggéﬁeg?$o§ﬁ§3Q9 PSR An 82 18y s AR CDE

between hard coxnductcr wiring to more sophisticated

applications involving such components as printed circuit
boards, flat flexible <cables and optical fibers.

15 Basically, electrical connectors include some form of
contacts, terminals or other conductors which interconnect
one electrical device to another electrical device. The
electrical connectors may involve systems whereby the
connectors provide receiver-transmitter functions which, in

)20 addition, can convert high speed signals from solid
(copper) cables or fiber optic cables to high speed signals
on a system printed circuit board. As used herein, the
terms "electrical" or "electrical connectors" are intended
to include optical devices.

25 For instance, in the telecommunications industry,
switching systems or circuitry may be provided on a rather
sizable mother board at a particular location. A plurality
of high speed electrical converter modules are mounted by
appropriate frame structures on the mother board. Mating

30 "plug-in" connector modules are plugged into the converter

modules from outside the switching system. The incoming



10 di scharge (ESD). The present invention is directed to solving those

“ problens by providing a sinple systemwhich is cost effective to

manuf act ure, assenbl e and use, and which provi des extensive EM and ESD
protection. Summary of the Invention 15 An object, therefore, of the
i-nvention is to provide a new and i nproved grounded el ectrical connector
for nmounting on a printed circuit board and including altlJUN B8 tail
aligner. In the exenplary enbodi nent of the invention, the 20 connector
includes a dielectric housing having a forward mati ng end and a rear

termnating end, with a plurality of termnal-receiving passages extendi ng
t her ebet Weglia 18 finamiGhey caplesr a-harsesy Eor Beei REWIT ANt ARAWHSS 68, Each

term nal dmnchudes spdad) RA 08sPriel eehng e ar Hahdd 0nMkia tige housi ng.
The tail portions inc]ude right -%r}glﬂed end portions for connection to the
printed GYFEHRTEHoRW LGS |Bas 2O lAd Hréne s SHBRAL 82 bt He housi ng

and incl udes=d ghdundaamiiact taem o) €gdi /g ricariwandl ynf aheengagidy a

conpl ement ary. mat jng, connector. .An ESD clip 30 projects downwardl.,y fromthe
o ohna e for PR ERIRER Pros thre s P dPa Rk RE S TR & e
printed clegign dodmbnidaihrabi ghey ¢§ sount edstemshe Maay ehdclod the 2

10 JI'l ~d I d |}t t ich th
end” por { FonoT Y neCR R aate Ml 4l PacBBELY BR VAR HeED ' e
menber i sthe GrepiecEeing rindtania et dnnst edmf Framaah of 1 ¢ et f exerstreet 5

metal matgniel aPueharablyro®i 8ehl Ofot ber ghAUNEL MREDE B &S, SRAcLd
| ateral |l y_of the housing, the respective ground contact arns of the

W th ,
gr)]o(hnd MEWDET R D] €S Hg T oFREr ABLIRT bppoY¥eRe 19dess o itRE test i Yy end of
t][we EOUSisﬂgl\ai‘n@ n%mSéaﬂXBMﬁggfgy! p@budaana@ %L@inf;ﬂlre lr@:@'éﬂl qufcmorti on
of the groun . Ashield_i unt ed about. at | east the rear
Cermnati o CRAEoP HRE s Hy TATEAGRGIRET SRTHTRES GRGuiS Srerics
Conpl enmrentlargh i pit @v edgagergensans a8ME pndyibded chettweett drhe shiel d and t he
15 ' tail digner. The shield ir_cludes at |east one grounding |eg

proj ecting downwardly for connection to an appropriate ground circuit on
t he printsanpareef boar@nvepképnobj ects, features and aavant ages of the

i mvention will be appareptedy,om tbheckalkowing dekailes20: desari pthon taken
in connection with the acconpanyi ng_draw ngs. ,
provide a new and improved grounded electrical connector
for mounting on a printed circuit board and including a
terminal tail aligner.
In the exemplary embodiment of the invention, the
20 connector includes a dielectric housing having a forward
mating end and a rear terminating end, with a plurality of
) terminal-receiving passages extending therebetween. A
plurality of terminals are received in the passages. Each
terminal includes a tail portion projecting rearwardly from
25 the housing. The tail portions include right-angled end
portions for connection to the printed circuit board. At
least one ground member is mounted on the housing and
includes a ground contact arm projecting forwardly for
engaging a complementary mating connector. An ESD clip
30 projects downwardly from the ground member for insertion
into an appropriate mounting hole in the printed circuit

board. A tail aligner is mounted to the rear end of the



~ Q0 ~U~ Zoo3 Brief Description of the Drawi ngs The features of this

" invention 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 referer_ce to the follow ng
description taken in conjunction wth the acconpanying draw ngs, in which

| i ke reference nunerals identify |like elenents in the figures and in which:
FIGURE 1 is a top front perspective view of the QLO addd gUN 16rne assenbly
i ncorporating the concepts of the invention; FIGURE 2 is a top rear
perspective view of the assenbly and show ng the board nounted connector;
FI GURE 3'94S INPorRBMPperad gebty Fbl &Y edf AP He1 1SS aelapeeshf vapeh agkenbl y and

board noerih e £00888t 8F; thECIREMInb3 sd eWit@Wesi M lar to that of Figure 1,
but including the |U(%,-bl n.connector; FIGQURE 5 is_a viewsimlar to that of

Figure 3, but incl®8iAYSEheSBRUBSTR*BonhRRtSFOUDE BFRDRE 6513 P expl oded
Eer sgectw@c@i ewrefc tiie: adapihpedf rare ﬂssﬁ@‘lal Yof | BogaOcEREls Oshate t hf t hﬁ

oard nmounted copnector; EIGJRE 7.is an_expl o erspective view of the
boir 4 nolREeh SORRELEor . PECEFEOREYS BoTh Befindii Vi GTih BFETAE hoar d
nount ed foanspaoedt dlkerratl 1an appdse t kcasghe, f wanht hdate ofespegurev®; Fl GURE
9 is a sj evat | i of gh oa nt e ' . FIL GURE 10
is a peré%cg%lt%ve(%/ég%?%f a\a S iequj \%R?chégaﬁgge ér?éejx{ﬂrg%??t %185%%:?%1:{1: e board
nmount ed Eonmetddy oft Fiopposs te 9siERPSURE 1thies matenpl fedl pdrspeetive view
of an alfgreate enbodi ment of the board nounted connector;

HO The tail aligner includes a slot for receiving a
portion of the ground member{(s). A shield is mounted about
at least the rear terminating end of the housing in
engagement with the ground member. Complementary
interengaging means are provided between the shield and the

15 ’ tail zligner. The shield includes at least one grounding
leg projecting downwardly for connection to an appropriate
ground circuit on the printed circuit board.

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

20 description taken in connection with the accompanying draw-

ings.



"4 -1 0 JUN 2003 FIGUP-E 12 is a perspective view of the board nounted

* connector of Figure 11, in assenbled condition; and FIGURE 13 is a side el
evational view of the board nmounted connector of Figure 12. 5 10JUN
2003 Detail ed Description of the Preferred Enbodi ments Referring to the
drawings in greater detail, and first to Figures 1-5 a netal adapter frane
assenbly, generally designated 16, is designed for nounty 9 rst 5

el ectrical connector, generally designated 18 (Figs. JAE @TN n an
aperture ir_ a panel and a second electrical connector general ly

desi gnat ed 20 Flgs 1 2 and 5) nount abl e on a prlnted circuit board. The
panel and 5% s ¥e PRAWERUBt ed circuit board, are not 10
shown in the draWI ng{ﬁl@lﬂea&tﬁﬁe%f oﬁoﬂMEBtizﬁ)ﬁ@zﬁtﬁ@x@S&HMlﬁb b%llflfé\ﬁéei it to

say, the aperture in the panel is generally re tangular t ecelve t he
Front 1 ectanGi BPVEHaS0F FRE. SEEDR v 1 iR LSO S o ot P

her ei naft exd Refieng | ngThe Engene iGn,n oo thet i wht i thstgijléQ&slinli 5,

adapt er fQ%pe %seqF A i ncl ydes fo L Jrain co 0 entﬁ'j‘;mp %g a_ di ecast

metal body " GENEral )?y FGRECEd 35Y B sTahhed Ard 1P e SRS ATS cover,

general ly mﬁh@wipédomnga Getsampigt Jand fadrered.rs loeet] uret el o askst thgener al | y

desi gnat e i taI 0 t er. I gnat ed
$Gmal &, 4l aeash et ali 2 w%h_"gé\ Qi EPDEk o ORHE" %Iuerlr%éé%%.%

28. Body ut ter i ecast ni c Zi nc
mat eri al . lSiﬁféWcﬁ}hgle‘éﬁlﬁlgﬂe%% be §bﬁn§é@u§ﬁé ﬁ@ﬁirré@ W)hlfcrhdm spring steel

material plated wthraghid giltlélal B@;%efk@ht §é§5§tec%§v@xu% Hramed and
fonmdfromzaZSterllumc%% eri al ated with a bright tin

tdtial . IFREE HetEr BSag YlﬁQQR£99§?q%QﬁntQ%IFO§GePﬁS ofg)thfef i ni ng
a rectangmﬁﬁeﬁﬂiwﬁ receptacle 32, a pair of rearwardly extending side

walls 34 and a topl¥%HU§EIQQES a top rear perspective view of the

assembly and showing the board mounted connector;

FIGURE 3 is a bottom perspective view of the
lé edapter frame assembly and board mounted connector;
\ FIGURE 4 is a view similar to that of Figure 1,
but including the plug-in connector;
FIGURE 5 1s a view similar to that of Figure 3,
but including the plug~in connector;

20 FIGURE 6 is an exploded perspective view of the
adapter frame éssembly, in conjunction with the board
mounted connector;

) FIGURE 7 is an exploded perspective view of the
board mounted connector;

25 FIGURE 8 1is a perspective view of the board
mounted connector taken at an opposite angle from that of
Figure 6;

FIGURE 9 is a side elevational view of the board
mounted connector;

30 FIGURE 10 is a perspective view of a shield which
can be retrofitted onto the board mounted connector of
Figures 6-9;

FIGURE 11 is an exploded perspective view of an

alternate embodiment of the board mounted connector;



" 30 .36 joining the side walls to define an open-bottomrear receptacle 38.

* Plug-in connector 18 is inserted into front receptacle 32, and board
connector 20 is received in rear receptacle 38. Guide rails 40 are forned
on the inside of side walls 22 for guiding the plug-in connector. Latch 6

1 0 JUPJ 2003 openings 42 are fornmed in side walls 34 for receiving | atches
of the plug-in connector, as described hereinafter. A |3t m“fmgplder 44 and
a latch groove 46 are formed on the outside of each side wa 4 for
cooperating with 5 conponents of shielding cover 24, as described bel ow.
Specifically, stanped and forned sheet netal shleldlng cover 24 includes a
top wall 48 and a paFEGUREsilde hal Ias BerspecEameber seenoin Higupeasdt hat

di ecast m&@un@@@%@@néét@?%‘f@i dgm t9p %daggg%i%(a gbnidie ighdegng~0

t hereof, and the top_wal | s _of the shielding cover conpletely
close the top and S|H§§U85 %%el%dﬂflq@ SRLevAGHapat Kieht QfathsgPREFEs 52
are stanpegogdteaf cbhgetoprand $h ~salils of the shielding cover. A spring
| atch tab 54 depends from each side wall 50 of the shielding 15 cover for
snappi ng beneath | atch shoul der 44 of t he respective side wall ef the body
to hold the cover on the body. A latch arm 56 depends from each side wall

of the cover and extends through groove 46 in the respective side wall of

t he body, beyond the bottom of the body for 20 insertion into an
appropriate nounting hole in the printed circuit board to hold the adapter
frame assenbly to the board. A third |latch arm 58 extends rearwardly of top
wall 48 of the cover. Therefore, the adapter frane assenbly can be nounted
to the circuit board in a horizontal position by 25 using latch arnms 56, or
in a vertical position by using latch arm58. Finally, a pair of engagenent
tabs 60 depend fromtop wall 48 of the cover at the rear thereof, on
opposite sides of latch arm 58, for purposes described hereinafter. 30

St anped and formed sheet netal gasket 26 is generally rectangul ar
corresponding to rectangular front receptacle 32 of body 22. The gasket
includes a plurality of flexible stanped and fornmed latch arns 62 at the
~op and bottom thereof for snapping behind front wall 30 of body 20 7 10
JUN 2003 to hold the gasket to the body surrounding front receptacle 32.
The gasket includes a plurality of outwardly deforned flexible fingers 64
on all four sides thereof for er_gaging the panel about the rectangul ar
aperture therein. The 5 gasket includes a plurality of inwardly deforned
flexible fingers 66 on the top and bottom thereof for engagi ng an exterior
shield of plug-in connector 18.



" Shutter menber 28 is mounted behind front receptacle 32 of body 22 by neans
" of a pivot boss 70 )10 projecting fromeach opposite end of the shutter
menber at the top thereof, for seating into grounded recesses 72 in side
walls 34 of the body. A coil spring 74 is wapped about each pivot boss 70,
w th opposite ends of the coil spring anchored to the shutter nmenber and to
the body in a 15 nmanner such that the sprir_gs bias the hﬂ®t menber to a
cl osed position as seen in Figure 1, i.e. closing fror~ g@pacle 32. The
shutter nmenber is automatically opened agai nst the biasing of the springs
by er~gaoenent Wit h qu |n connect or 18 mhen the onpector is inserted into
the 20 fréntlteteptss LaglepdLede f#les>4 and 5, plugin
connector 18 can takefarwlﬂ@ w@rtleéydﬁwm@élgur@te@ﬂér dFotaiDstange, the
pl ug-in ﬁgqgct%r cqul d_be nverter dule which_carries s%ggfls at high
speeds, s 59 ﬁ%uﬁgsg?b i t °r dige® S&@ngﬁﬁVengp notiuy %teive

hi gh speegeseynal g dadignansfled 6and sndientigined Heosignatisiag di Hhrspeed for
transm ss r oard te nect or
R R R s S F e M R s T
i ncl udes % paiti oEFnS@plee’@elmeaciIes algerelt hadf r@nse@@@dt hereofram@ll a mati ng
end 180 (fignod)odl thind:Sa1PdeLhehgely Apaik ol flexibl edaten arm 18
on opposite sides of ‘the plug-in connector include I'at’ch hooks™ 18d’ f or
snappi ng TPEBERALEh CBpénitg e | L T Hel si Beanal | s Toe Bnelh2nd ke adapter

frame assgg@fyurg %Owgiﬂ 390§hBEEQﬁHdEEtéhf%@yfe§oér%l'hﬁé"m@BCtlon
rd nounted connect or fo i ncl udes, a one-pi ece

Fi gures 2,.

t@. @%%wa%w*heearﬁﬁv&tn@& BF AhftaT 93T Rt R ECtT T EoTmt er i al
such as ptasficeoitt he bike. tﬁeThpelmummgnhatSqaa graiel of s foeneral yydi rect ed
side arns d P t he Si mnthlr recept ac 8 (Fig.

6) of bod?ggﬁggéuﬁﬁlel EEQ%%%%ﬁ gﬁ% ou5|n5a%§p for&%r&!na ?ng end
80 for na@@@gt&rtﬁrﬁ@araﬁaﬁmb@yen651@ES@mq?edﬂhqﬁexna@ﬁ¢m connect or 18.

The housing has a rﬁ@fe}glhsrgbqgﬁ¥ﬂga%PQRggon%hhgtgoﬁl %@h'?Ygﬁées

term nal -receiving passages 84 in housi ng extendi ng between mating end
goland tetnPnat PAGPESE 8L raMg| e eryLlvf LEr nilmgllsidafenciedty y ®@sngnat ed

86 (Fig. doembosbude,fopumedly di rechedceemt aﬁbtﬁ@”b@&? 86gcrdéri oy
insertion_.into terglngé rece|V|n ssa es 84 ir glrectlon of arrow
rtfon 5 b?

"A". The CORtERECH s of %H%? s Bhg&Ge BrPHt eCCORT act s
W thin plugneeeeiyi dgsdonrectior 4182 E&@mgeﬂwﬁnﬂﬂféﬁme@cémﬁes aatebl ar ged

body port] b hayj th a N e sides or ecuring
t he terni%gggggtthggﬁﬁgﬁgﬁﬁg %%%lgggge%er%ghaﬁi |ncﬁE§es % t%%? %OFtIOﬂ
8620 pr o] eskthgerearawrel y Heowmeddly edds8anstelouss ng 780dTh@2 akhdporti ons

i nclude rigyetanglgduand 99r5k8ﬂ3b§6@ig@éé€5§fth&%ﬁéﬁlbﬁg%géﬂ&iﬁée hol es
in the prlnted circuit board for connection, by 25 soldering, tQ circuit

traces on™®h8ThBard ateft®FIInO t REVREI &4 I@Bérﬁenﬁ&ﬁ@éﬁ“%dﬁﬁ%c?%?mﬁé

i ncl udes .ar@ﬁu rspfiggousite 8B MYRItSer BeNerdAld e dlesiigmt ed 88ighachtghound

menber '3 S Q_a”dGasknﬁd %; ﬁggd %}Iggaggggtané %ormed from a

25 beryllium copper material plated with a bright tin
material.

Diecast metal body 22 includes a front wall 30

(Fig. 6) defining a rectangular front receptacle 32, a pair

of rearwardly extending side walls 34 and a top rear bridge

30 36 joining the side walls to define an open-bottom rear

receptacle 38. Plug-in connector 18 is inserted into front

receptacle 32, and board connector 20 is received in rear

receptacle 38. Guide rails 40 are formed on the inside of

side walls 22 for guiding the plug-in connector. Latch



30.material and includes a securing body portion 88a for insertion into one
of a pair of passages 89 in housing 76 in the direction of arrows "B". An
abutting body portion 88b of the ground nmenber abuts agai nst rear end 82 of
housi ng 76 when the ground nenber is fully inserted into 9 10JUP
2003 passage 89. A ground contact arm 88c projects forwamlml R[ﬁm securing
body portion 88a for engaging a grounding shield of plug- écg ector 18. A
bi furcated ESD clip 88d projects downwardly from abutting body portion 88b
for 5 insertion into an appropriate nounting hole in the printed circuit
board and for eng&ng the plated inside dianmeter_of the hole, the plating
bei ng oforemiBURd 44 redpt . fBIEd mbBurtiett coRAest ofé 260al seetacYimes a tail

al i gner, 1 geagegl ¥ desianated genn@eue&edagodégéflseé ﬁgrginé-ﬁ)t@@us' ng 76.
Af ter term nals 86 are inserted into housi ng in _the directjion of

arrow "Ar 1afeh g‘flb?}h%ld%n%‘ér@%@ élaéclhngéotoéf@ ‘At 8r?héoﬁ6‘8§| fg FRet he
directi O@ueélaérow 'Bacht aklidal | gRan 984 s mauntesbpordtendousiag in the

direction of arrow "C'.. The tail ali i ncl udes 5 of si de walls
005 Upst B P RGP o SO OT it oY 2908 thanhen g Se vl 71 O aper t ur ee. 90¢
t hr ough whi ch end spethﬁm3a86g,ofsténepé§r mmal €cexteendshwker ebytabe tail
al i gner gllll gpﬁigndc aie? LPp&L pgsitioning agg. S %;I ngp of th end

&' Permnal s G art

portions™o TTHSEFti 6n 1t o & preci §& of holes in
the prinsédeciveddist Hoar dItSIcetlsb@r sgegoves Bdduaee o drhmed cﬁnectchetoutm de

of sidesyualhs,9Gg §9r EeGELY| ?9 ed e@o 2a12& EéQHQ%eHEHPeEﬁe i§Qgstabilize

t he ground nenbers and_especi al | rooves have diverging

0t Hs. GBBSFBOF ac PRt 516 GIRIMFY It FE2S e ofs (e SROURE FoGRFS | Nt o

the gr Oo&éﬁerAc@ﬂF'leQel@pQﬂtdg@dtH@U%b ngnaogsa@s%‘f e esdayorwardly of
bott om wa

the tail cei V|n r of i ng posts
94 depethHﬁaSFBPﬁ ﬁéué’%lﬂ@?ﬂgg g‘?ﬁiﬁ %u?ﬁﬁsé amp'@ A4t o‘?P Q]P
shoul der sopOgnansiie walikdes oﬁeSQhSeﬁemgl tsveéha snappovery bapahr of

| at ch sh der,s ecting fr rean of he__h S|n t ock the tail
al i gner ?%kt Eje4 Q%Egngg %& Al Ieac % hanf et’aec-iL ) cﬁfb% S 9%F\ %}%jl Bt's
oubwar dl gofreom ath smdppwa@l lgﬂaea)ttht Retai | sdldwirder arld t hfeethant er ed

latch bO?ésﬁe%l%OJs%te 111 50 B %&W@f% % ?&QPU&”%@G for
opti or aIy rmuntlng shield thereon, as descri
A latch arm 56 depends from each 51de wall of the

cover and extends through groove 46 in the respective side
wall of the body, beyond the bottom of the body for

20 insertion into an appropriate mounting hole in the printed
circuit board to hold the adapter frame assembly to the
board. A third latch arm 58 extends rearwardly of top wall

) 48 of the cover. Therefore, the adapter frame assembly can
be mounted to the circuit board in a horizontal position by

25 using latch arms 56, or in a vertical position by using
latch arm 58. Finally, a pair of engagement tabs 60 depend
from top wall 48 of the cover at the rear thereof, on
opposite sides of latch arm 58, for purposes described
hereinafter.

30 Stamped and formed sheet metal gasket 26 is
generally rectangular corresponding to rectangular front
receptacle 32 of body 22. The gasket includes a plurality
of flexible stamped and formed latch arms 62 at the top and
bottom thereof for snapping behind front wall 30 of body 20



Figure 10 shows a stanped and forned netal shield, generally designated 96,
"for nmounting over tail 5 aligner 90 after the tail aligner is nounted to
housi ng 76 of board nounted connector 20. The shield is snapped onto tai
aligner 90 by means of a pair of apertures 97 in the side walls of the
shield for snapping over |atch bosses 90h of the tail alig?ﬁr and three
apertures 97a in the top of 10 the shield for snapping ove | WNdI3bosses 95
of the housing to hold the shield thereon. Specifically, shield 96 is a
box-1i ke structure having a pair of integral inside grounding tabs 100
bet ween a, f tsi S 1 ngagi ng.e&ng ng. (Fig. 6)
of shleId|ﬁghé%§éjagéﬁgggﬂiQQES#gngéa hgug SPgﬂﬁg ggggﬁ O?E§§§a§g apt er
frame asseédbl yTetdhashetshinelddes ahelpr@gatm ebroneectodlyTapsosdedn t he
cover slidechelyeen; £§Q§51@@ Bﬂdai@b§0&9159éegh@hé?éSkdfo§hé§%gggﬁ can be
enpl oyed as a retrof oner_t to provide EM protection F2connect or
20. Front tBeg@rrosa 2008E ttHiLe sheeFangngage W@mrﬂaéﬁf@l@s Frhar es

11- 83 shoyaaReal Eﬁ&ﬂ@ﬁ%sefgo?mu%rltlt%’ & boajd-dmpnteflo sRBAeel 8L pgeneral ly
designated 20A. This alternate enb ment of the board nounted connector

i ncl udes A1RE65SNGE7ER &1Ht Ur AP i RYLoPOLEPHI FRISE 56 it aSRGR Y AN &Fi gner 90

identicalek@eth@rh@uaeagLcﬁe@mugﬂghzﬁuhﬂéﬂﬂoﬁjllner descri bed above in
relation to board ngggﬁked conn ctor:§£ shown in Fi nsequently,

li ke nunmeral s have &ppl FEFNST Fiddur €5 1045 8¢ r e ?%%hﬂang F82the
descri pti orcabteelien 32| atfi dnodly RiZgubes méshs | 0£3G cphnect dso2DAT 0a

el | 0 d t act
i and BRI EF AR RO F Sy s ShBLEd chnd BENERY BhES LONR BTl ar .
shi el d 102hes tarotbegeede Foamsed tamd fiorredstwedederareesnponéntinhavi ng a

box-like Llge %é&ﬂ§F§429@3t%%"%d&yai'ang§&'%%@ﬂﬁ@fﬁéops“@képﬁgéa a

rear wall 102b and_a pair of side walls_ 102c. i ntegral bi furcated ESD
clip 104 aPeﬁéc@@%tﬁv@a\m YRR a%~~waa:a| ypm%t@aﬁp § def wale €024 for
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) For instance, the plug-in connector could be a converter
module which carries signals at high speeds, such as in the
25 gigabit range. Such converter mcdules receive high speed
signals and transfer and maintain the signals at high speed
for transmission to bocard mounted connectors, such as board
mounted connector 20. Although not part of the invention
herein, the plug-in converter module includes a pair of
30 receptacles 18a at the front end thereof and a mating end
18b (Fig. 5) at the rear end thereof. A pair of flexible
latch arms 18c on opposite sides of the plug-in connector
include latch hooks 18d for snapping into latch openings 42
in the side walls of body 22 of the adapter frame assembly.



20 side walls 90a of tail aligner 90 and | atch apertures 113 at the top of
the shield snap behind | atch bosses 95 at the top of the housing. In

addi tion, ground contact arns 106 have enl arged nmounti ng sections 106a for
insertion into passages 89 in housing 76. The nounting sections have 25
teeth stanped in opposite edges thereof for skiving into the plastic
material of the housing within the passages. Therefore, shife} dyiggsis
secured to both the housing and the tail aligner. It will be understood
that the invention may be 30 enbodied in other specific forns w thout
departing fromthe i char actepi stics therqul)The gﬁesent

igl |t or centrgj \ S, ) e
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passages 84 in the housing extending between mating end 80
and terminating end 84.

A plurality of terminals, generally designated 86

(Fig. 7) include forwardly directed contact portions 86a

15 for insertion into terminal-receiving passages 84 in the

direction of arrow "A', The contact portions of the

terminals engage appropriate contacts within plug-receiving

connector 18. Each terminal 86 includes an enlarged body

portion 86b having teeth stamped in the sides thereof for

20 securing the terminals within housing 76. Each terminal 86

includes a tail portion 86c projecting rearwardly from rear

end 82 of housing 76. The tail portions include right-

) angled end portions 86d for insertion into appropriate

holes in the printed circuit board for connection, as by

25 soldering, to circuit traces on the board and/or in the
holes.

Board mounted connector 20 includes a pair of
ground members, generally designated 88. Each ground
member i1s stamped and formed of conductive sheet metal

30 material and includes a securing body portion 88a for
insertion into one of a pair of passages 89 in housing 76
in the direction of arrows "B". An abutting body portion
88b of the ground member abuts against rear end 82 of

housing 76 when the ground member is fully inserted into



“atail aligner nounted to the rear end of the housing and having a

" plurality of apertures through which the end portions of the termn nal
extend; and conpl enentary interengagi ng neans between the ground nenber and
the tail aligner. -) 2. The electrical connector of claim1l wherein said
ground menber is a one-piece structure stanped and fornmed of conductive
sheet netal material. 3. The electrical connector of claiml, .i.ncluding a
pair of said ground nenbers spaced |laterally of the housiﬂb~&Wﬂﬂﬁthe
respective ground contact arms of the ground menbers projecting forwardly

at opposite_si of, 4 he tin nd of _the _hou The eéectrl I
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portions of the terminals for insertion into a precise

20 array of holes in the printed circuit board. Slots or
grooves 90d are formed in the ocutside of sides walls 90a

for receiving edges 92 of ground members 88 to stabilize

) the ground members and especially ESD clips 88d. The
groocves have diverging mouths 90e to facilitate guiding the

25 edges of the ground members intc the grooves. A pair of
apertured mounting bosses 90f project forwardly of bottom

wall 90b of the tail aligner for receiving a pair of
mounting posts 94 depending from housing 76 for guiding
purposes. A pair of latch shoulders 90g on the outsides of

30 side walls 90a snap over a pair of latch shoulders 95
projecting from the rear of the housing to lock the tail
aligner to the housing. Finally, a chamfered latch boss

90h projects outwardly from each side wall 90a of the tail

aligner and three chamfered latch bosses S5 project

10



16 10 JUPJ 20p3 connection to an appropriate ground circuit on the printed
circuit board. 10. The electrical connector of claim8 wherein said ground
menber is a one-piece structure stanped and fornmed of conductive sheet
metal material. 11. The electrical connector of claim8, including a pair
of said ground nenbers spaced laterally of the housing with the respective
ground contact arns of the ground nmenbers projecting formar g ﬂﬂ]g pposite
sides of the mating end of the housing. i 12. The electrlca % g tor of
claim8 wherein said tail aligner includes a slot for receiving a portlon
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box-like structure having a pair of integral inside
grounding tabs 100 between a pair of outside tabs 101 for
engaging engagement tabs 60 (Fig. 6) of shielding cover 24
15 to common the shielding cover of the adapter frame assembly
with the shield of the plug-in connector. Tabs 60 on the
cover slide between tabs 100 and tabs 101 of the shield.
Shield 96 can be employed as a retrofit component to
provide EMI protection for connector 20. Front edges 96a

20 of the shield engage ground members 88.
Figures 11-13 show an alternate embodiment of a
board mounted connector, generally designated 20A. This
) alternate embodiment of the board mounted connector
includes a housing 76, a plurality of terminals 86 and a
25 tail aligner 90 identical to the housing, terminals and
tail aligner described above in relation to board mounted
connector 20 shown in Figures 7-9. Consequently, like
numerals have been applied in Figures 11-13 corresponding
to the description above in relation to Figures 7-9. 1In
30 connector 20A, a unitary shield, generally designated 102,
incorporates the ground contact arms and ESD clips of

ground members 88 in connector 20.

More particularly, shield 102 is a one-piece

stamped and formed sheet metal component having a box-like

11
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%10%&f()E%E¥E%d%g¥@%ﬁli§%ined by a top wall 102a, a rear wall 102b
and a pair of side walls 102c¢. An integral bifurcated ESD
clip 104 projects outwardly and downwardly from each side
wall 102c¢ for insertion into an appropriate mounting nole

5 in the printed circuit board. 2An integral ground contact
arm 106 projects forwardly from each side wall 102c¢ for
engaging the plug-in connector 18. A pair of integral
inside grounding tabs 108 project upwardly from the front
of top wall 102a, between a pair of outside grounding tabs

%O 109, for engaging engagement tabs 60 (Fig. 6) of shielding
cover 24 of adapter 16. A pair of integral grounding legs
110 project downwardly from rear wall 102b for insertion
into appropriate holes in the circuit board and for
connection, as by soldering, to ground circuits on the
i5 board and/or in the holes.

Shield 102 is assembled to Dboard mounted
connector 20A in the direction of arrow "D" (Fig. 1) until
latch apertures 112 in side walls 102c¢c of the shield snap
behind chamfered latch bosses 90h projecting outwardly from

20 side walls 90a of tail aligner S0 and latch apertures 113
at the top of the shield snap behind latch bosses 95 at the

top of the housing. In addition, ground contact arms 106

) have enlarged mounting sections 106a for insertion into
passages 89 in housing 76. The mounting sections have
25 teeth stamped in opprosite edges thereof for skiving into

the plastic material of the housing within the passages.
Therefore, shield 102 is secured to both the housing and

the tail aligner.
It will be understood that the invention may be
30 embodied in other specific forms without departing from the
spirit or central characteristics thereof. The present
examples and embodiments, therefore, are to be considered

in all respects as illustrative and not restrictive, and

12
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. An electrical connector for mounting on a printed circuit

board, comprising:

a dielectric housing having a forward mating end and a rear
terminating end with a plurality of terminal-receiving passages
extending therebetween;

a plurality of terminals received 1in said passages, each

terminal including a tail portion projecting rearwardly from

the housing, the tail portions including right-angled end
) portions for connection to the printed circuit board;

at least one ground member mounted on the housing and including
a ground contact arm projecting forwardly for engaging a
complementary mating connector and an ESD clip projecting
downwardly for insertion into an appropriate mounting hole in
the printed circuit board;

a tail aligner mounted to the rear end of the housing and
having a plurality of apertures through which the end portions
of the terminal extend; and

complementary interengaging means between the ground member and
the tail aligner.

- 2. The electrical connector of claim 1 wherein said ground
) member 1is a one-piece structure stamped and formed of
conductive sheet metal material.

3. The electrical connector of claim 1, including a pair of
said ground members spaced laterally of the housing with the
respective ground contact arms of the ground members projecting
forwardly at opposite sides of the mating end of the housing.

4. The electrical connector of «claim 1 wherein said
complementary interengaging means includes a slot in the tail
aligner for receiving a portion of the ground member.
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5. The electrical connector of c¢laim 1, including a shield
about at least the rear terminating end of the housing in
engagement with said ground member.

6. The electrical connector of c¢laim 5, including second
complementary interengaging means between the shield and the
tail aligner.

7. The electrical connector of claim 5 wherein said shield
includes at least one ground 1leg projecting downwardly for
connection to an appropriate ground circuit on the printed
circuit board.

8. An electrical connector for mounting on a printed circuit
board, comprising:

a dielectric housing having a forward mating end and a rear
terminating end with a plurality of terminal-receiving passages
extending therebetween;

a plurality of terminals received in said passages, each
terminal including a tail portion projecting rearwardly from
the housing, the tail portions including right-angled end
portions for connection to the printed circuit board;

at least one ground member mounted on the housing and including
a ground contact arm projecting forwardly for engaging a
complementary mating connector and an ESD clip projecting

) downwardly for insertion into an appropriate mounting hole in
the printed circuit board;

a tail aligner mounted to the rear end of the housing and
having a plurality of apertures through which the end portioms
of the terminals extend;

a shield about at least the rear terminating end of the housing
in engagement with said ground member; and complementary
interengaging means between the shield and the tail aligner.

9. The electrical connector of claim 8 wherein said shield
includes at least one ground leg projecting downwardly for
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10. The electrical connector of claim 8 wherein said ground
member 1is a one-piece structure stamped and formed of
conductive sheet metal material.

11. The electrical connector of claim 8, including a pair of
said ground members spaced laterally of the housing with the
respective ground contact arms of the ground members projecting
forwardly at opposite sides of the mating end of the housing.

| 12. The electrical connector of c¢laim 8 wherein said tail
aligner includes a slot for receiving a portion of the ground
member.



