«1 SPECIFI CATION 1 8 SEP 2003 SHI ELDED ELECTRI CAL CONNECTOR Fi el d of the
I nvention This invention generally relates to the art of electrical
connectors and, particularly, to connectors which are shielded agai nst

i ngress and egress of electromagnetic and radio frequency interferences.
Background of the Invention Electrical circuitry often is provided wth
protection fromel ectromagnetic interflerence (EM) and radio frequency

interference (RFI) emanating frogpek f@ﬁ QY t he systg l.tisdhough EM and
RFI now are often wused |nterchaﬁg€5gﬁv‘iggp‘has been usggEﬁgmﬁonnote
energy occurring anywhere in the el ectromagnetic spectrum and RFlI has

been linited at times tosmmmé@rﬁﬁ@rﬁfbmecém@'ﬁ@roﬁommm cation band. EM
energy can be generated outside as as | nsi e system External EM

energy can interfere with the operatlon of electronlc equi pnment wi t hin

the systeRieddi bé thecTmaernENonener gy can create "fross| taLE;C?g?S"gfgse"
whi ch can cause err u transm ssi rical co

particularly prone ?‘gﬁ%dlslsrﬁﬁérﬁ ons FYOR E Yeﬁ?hﬁgeﬁe&?us f2Fhehuner ous
cont act 81§§§raﬁélop§ﬁnng§tﬁﬁs etnd! rippatt i@skdmigts aod cehhestofs typica
el ectri cabngenneahas | gakudasan digglioely i c1houslpg ”téﬁﬂeé"s plggality of

conductive.termnals. The hausi ng™ may have orward mati sectron.
order to ﬁ}SFEEPmFﬁBet&GnﬁEét6FdPPoﬁFGH§ﬁ@§W'Gﬁ§365@§@@06ﬁ EM ener gy,

shields are provided about the dielectric housing and, particularly, the
formd conndryaElr g tRCINErEagR: . The sheet mmterial is stamped and
t hen Electrical circuitry often is provided with
protection from electromagnetic interference (EMI) and
radio frequency interference (RFI) emanating from or
entering the system. Although EMI and RFI now are often
used interchangeably, EMI has been used to connote energy
occurring anywhere in the electromagnetic spectrum and RFI
has been limited at times to interference in the radio
communication band. EMI energy can be generated outside as
well as inside the system.  External EMI energy can
interfere with the operation of electrenic equipment within
the system, while internal EMI energy can create "cross
talk" and "noise" which <c¢an cause erroneous data
transmission.
Electrical connectors are particularly prone to
disruptions from EMI energy because of the numerous contact
areas and openings for electrical terminals and cables. A
typical electrical connector includes a dielectric housing
mounting a plurality of conductive terminals. The housing
may have a forward mating section. In order to protect the
connector from disruptions caused by EMI energy, shields
are provided about the dielectric housing and,
particularly, the mating section thereof. Such shields
often are fabricated of stamped and formed conductive sheet
metal material. The sheet material is stamped and then
formed or folded into an enclosure for the connector
housing. One of the problems with such shields is that




formed or folded into an encl osure for the connector housing. One of the
problenms with such shields is that 2 1 BSEP2003 they often are nade of
mul ti pl e conponents which cause EM "l eakage" and the conponents are not
hel d together by sufficiently strong engaging means. The present invention
is directed to solving these problens in a multi-conpon P%@P6|d which is
sinpl e and inexpensive to manufacture_and assenble. ﬁﬂéﬁy t he

| nvent | oneAByobireeh abBCRALA B ALIEYEILTUEALEADOLS aglcﬂrgghgs gypew and

I mproved SEIE| ded el ectrical connecto aracter descrrb In the
exenpl ary eRBSALFENt2BE (4Ne | FPBRONSRL St are shps| deell @ omeasttder nbyudes a

Compl enent ATy BRrLng. conaas Eh@ag R of ‘TobrEEheC LSRN on

conplenentaré nah E connﬁctor

the housi hg ShESFHEFPLEE EBAYVABE b FFPO%OP&Pmén@agﬁn@ulabp?@wppaﬁet

t er m nal ssbielHe wimichnd sc animgsledrandri 1 5dxpeieks 1 6@ Coh Onshh eh dsupé sheet net al
material substaq Elally surround the housing. The first shield includes a

cl anpi ng arn1pr01ect|ng therefrom The second shield includes a hole for
receiving the clanping armof the first shield. The clanping armof the

first shigﬁﬂmg§xiBgeghgdlhggggggn the hole in the second shield and is bent
I nto engagenent w i e second shield to hold the shields together about
the housing. As di sBPosRi#efei rhegedFousi Af ithe utiesent tear isend® a top

wal | and ppposdteashee aved |imprdiced ightle 1@ led eck$ivalBEBnsBEELE Hpunt ed on
t he housi agﬁg%ag% %e st th top wal | and opposite side walls thereof. A
pair of t e anpi 8 a ﬁEcﬁﬁ rearwardly from opposite sides of the

In the exemplary embodiment of the invention, the

' shielded connector includes a dielectric housing having a
front mating end for interfacing with a complementary
mating connector. A plurality of terminals are mounted on
the housing and include contact portions for engaging
appropriate terminals of the mating connector. First and
second shields of sheet metal material substantially
surround the housing. The first shield includes a clamping
arm pfojecting therefrom. The second shield includes a
hole for receiving the clamping arm of the first shield.
The clamping arm of the first shield is inserted through
the hole in the second shield and is bent into engagement
with the second shield to¢ hold the shields together about
the housing.

As disclosed herein, the housing includes a rear
end, a top wall and opposite side walls. The first shield
is a main shield mounted on the housing about at least the
top wall and opposite side walls thereof. A pair of the
clamping arms project rearwardly from opposite sides of the
main shield. The second shield is a rear shield about the
rear end of the housing and includes a pair of the holes
for receiving the clamping arms of the first shield.

Other features of the invention include the rear
shield having recessed areas into which the clamping arms

are bent. The rear shield is formed by a rear wall and




,main shield. The second shield is a rear shield about the rear end of the
housi ng and includes a pair of the holes for receiving the clanping arns
of the first shield. Oher features of the invention include the rear
shiel d having recessed areas into which the clanping arns are bent. The
rear shield is formed by a rear wall and 1 8 SEP 2903 3 gsjppeyyfyl anges
projecting forwardly fromthe rear wal3s overlapplng t he opposite sides of

of * tne ' 3008, O iHGes) PhES L0: LS LERLGIIELD Al DR SRRk PRabir s nng
advantage@verlﬁﬁ@lngmﬁhﬁ|@Ppﬂﬁitebéldppamﬁntheomatheshmdkmunngetalled

descriptiga1£akam ithe OPNSET §RN it Qr&hqoegeeﬁp%%y't% d1 prief
EEScrlptlogeo% t he EXawnn%séThe features of this invent are

bel i eved © gapoval lapadsttier §ide ileragsr theyrafity in the append ed

claims. The |nventionheﬁcogﬂij@ftwthebtﬁrébl eai® éﬂdanEQ?eQth 8Hes
t her eof , ow_ng description

stood reference to. t fql
taken in %B%FHE&P PonW Fheap%‘?: %Oﬂb Hrewta ggo"”ﬁ%@% atigd
referencedeaueuptsonuuehEnfynIadnnedmmnﬂm&tmnthbeatcgmpaﬁyaﬁg dnawhi ch:
FI GURE 1 %ﬁ g rear perspective view of one enbodiment of a shiel ded
el ectrical Cohnect or I ncorporating the concepts of the invention; FIGJRE 2
is aviewsimlar to that of Figure 2, wth the rear shield renoved to

facilitatgeibe Dggbgg tabhoRf FhEUBE-3ihssa front perspective view of the
connector of Figure IS a fragmented perspective view of a
The features of this invention which are believed

to be novel are set forth with particularity in the append-
ed claims. The invention, together with its objects and
the advantages thereof, may be best understood by reference
to the following description taken in conjunction with the
accompanying drawings, in which like reference numerals
identify like elements in the figures and in which:

FIGURE 1 is a rear perspective view of one
embodiment of a shielded electrical connector incorporating
the cdncepts of the invention;

FIGURE 2 is a view similar to that of Figure 2,
with the rear =shield removed to facilitate the
illustration;

FIGURE 3 is a front perspective view of the
connector of Figure 1;

FIGURE 4 is a fragmented perspective view of a
housing within which the connector of Figures 1-3 can be
mounted;

FIGURE 5 is a view similar to that of Figure 1,
but of a second embodiment of the invention;

FIGURE 6 is a view similar to that of Figure 5,
but with the rear shield removed;

FIGURE 7 1s a front perspective view of the
connector of Figure 5;

FIGURE 8 is a view similar to that of Figure 4,

but showing the connector of Figure 5; and



,housing within which the connector of Figures 1-3 can be nounted; FIGURE 5
Is aviewsimlar to that of Figure 1, but of a second enbodi nent of the
invention; FIGURE 6 is a viewsimlar to that of Figure 5, but with the
rear shield renoved; FIGURE 7 is a front perspective view of the connector
of Figure 5, FIGURE 8 is a viewsimlar to that of Figul§P 20fjut show ng
the connector of Figure 5; and 1 8 S E4P 2003 4 FIGURE 9 is an expl oded
per spective view of | el ded conneetor _according to the prior_art.
Det ai | ed Descri ti orﬁggﬁ@n PrEf & i Wn@ﬁngeREiL?é?r Vig" & he
drawi ngs Fhigildatiecodetaitor amtoridisiy te® Ehgupesol 3xrta first enbodi nent of
a shielded electrical connector according to the invention is generally
desi gnat ed 10 The connector |ncludes a dlelectrlc housi ng, generally

2 2 : dbbdiamesitisel d means whi ch
includes a first o d e d 1 n econd or
rear shield, generaFF?gggéﬁgtheah% Bgéakhﬁurgﬁ gggg?gfeéﬁFﬁags génerally
desi gnat e8118F( figy. Fhgureg, 'ﬁbun@eéléﬁthdﬁ@¢¢@PMQn©néflﬁtlaheebdﬂdact

portions éBacttftal 3)cdrife @0 HE-SRR{ AR | gbe E%%m'ﬁﬂééﬁgléh is
connector More particularly, housing 12 a

conpl enent ar¥ ITEELI ng
one- pi ece9SBEFALLYr e ITHERALET ndifded of TRE el EANTELE Gt e%ﬁl%lu%%h as
pl astic odiehectrke. neubeﬁg Se@énéflaflﬁurdies&gﬂdt%dwll@l ngrigncl gges a top

Il 20 2. Th d f f t t d
24 of the inRREAER LY CEelRurhed gy & MR MhToudiigt nietliogs cna 26

as seen a first or main shield, generally de31gnated 14, and a

second or rear shield, generally designated 16. A
plurality of terminals, generally designated 18 (Fig. 2),
are mounted on housing 12 and include contact portions 18a
(Fig. 3) for engaging appropriate terminals of a
complementary mating connector.

More particularly, housing 12 is a one-piece
structure unitarily molded of dielectric material such as
plastic or the like. As best seen in Figure 2, the housing
includes a top wall 20 and opposite side walls 22. The
housing defines a front mating end 24 of the connector as
seen in Figure 3, and the housing has a rear end 26 as seen
in Figure 2. Finally, the housing includes a pair of
generally parallel plug boards or terminal platforms 28
{(Fig. 3).

Terminals 18 include tail portions 18b depending
from the housing for insertion into appropriate holes in a
printed circuit board and for connection, as by soldering,
to appropriate circuit traces on the board and/or in the
holes. The terminals are bent at right angles as best seen
in Figure 2, so that contact portions 18a of the terminals
extend forwardly into the housing toward the front mating
end 24 thereof.

First or main shield 14 is stamped and formed of
sheet metal material and includes a top plate 30 and side

plates 32 positioned over top wall 20 and side walls 22,



.in Figure 2. Finally, the housing includes a pair of generally parallel

pl ug boards or termnal platforns 28 (Fig. 3). Termnals 18 include tail
portions | sb depending fromthe housing for insertion into appropriate
holes in a printed circuit board and for connection, as by soldering, to
appropriate circuit traces on the board and/or in the hol %ﬁf P#e terninals
are bent at right angles as best seen gin Figure 2, so that contact

portions er gkn tepd T Qrywar 0 it-he ward t he
front mtgg%pgé%%@ghﬁthg? glf)ﬁsf—'ﬁé ?90r (rén%}ﬁ% g%?ée ts (ﬂa é}farrpeg:étﬁd f or med
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posi ti Oneéjals)yer:%dhppa\’;\’a'ﬁhgor@?ﬂ: sbge tiad | 80p2, ﬂ-at.SeSaE:éD 2@H8 Sinto

respectively, of housing 12. Si de fl anges 30a o the top pl ate overlap the
top edgeseRAAGSHRIY| BIEEAIRTEgessRs B thekeapiedge the YRRl 13 top

plate arepopaiie indusiRNgagepRailr Wit boRtheeessss abctbe t@prpﬁdg@ o top
wal | 20 of _the hOPSI n(g?eébgﬁs of contact tabs 3 of kﬁ)la e 30 and

32¢ of sidedpi4f e’ 39t i el T PHYar TR %rﬁea trFgEEHY of the
connect ormdttngnegadi ref aﬂhapp:mpnencabe- &t eédgadihge acongpbEremt Baitye mat i ng

coNNeCt Of s FRER 3% P8l Al 881125, 8 01 LohIDHAL T e 85 24! ot

i nsertion® propria rirnted circul boar d.
The nmountplhaté i =l v hosn asevmec af gpuuhc?lhgglmgs32ﬁofonnm@¢ﬁgwn

appropri apg. gr of G4 Smeﬂnwﬁ beds aaﬂl Uhd ”pEHﬁtgﬁur@if@Jf@l es in
é y T

t he boar Ref speci fical o Figure 3, main shield_ 14 also has a
front pl p@and. fo'FIH%d“W%thl%g plms o#l%ﬁ)é?fﬁlhg%er‘fﬁ 3% (W BT 34eg¥ or

rece|V|ngfé&LKbﬂ§H§1ﬁ§“3dﬂbﬁd@%late ground circuits on the board
‘ and/or in the mounting holes in the board.

Referring specifically to Figure 3, main shield
14 also has a front plate 34 formed with a pair of openings
or receptacles 34a for receiving plug portions of the
complementary mating connector. A pair of grounding arms
32e project forwardly from the front edges of side plates
32 and are bent in front of front plate 34 in registry with
a pair of cutocuts 34b in the front plate. Arms 32e form
grounding fingers at the front of connector 10 for engaging
the shield of the complementary mating connector or for
engaging a housing within which the connector is mounted,
as will be seen hereinafter. The arms or grounding fingers
can be displaced into cutouts 34b in front plate 34.

As best seen in Figure 2, a pair of clamping arms
36 project rearwardly of front shield 14. Specifically,
the clamping arms project rearwardly from the rear edges of
side plates 32 of the main shield.

Rear shield 16 includes a rear plate or wall 38
with a pair of side flanges 39 projecting forwardly of the
rear plate in overlapping relationship along the rear edges
of side plates 32 of the front shield. A pair of holes 40
are formed in rear shield 16 at the junctures between rear
plate 38 and side flanges 39. The rear plate includes



conpl enentary mating connector. A pair of grounding arms 32e project
"forwardly fromthe front edges of side plates 32 and are bent in front of
front plate 34 in registry with a pair of cutouts 34b in the front plate.
Arms 32e form grounding fingers at the front of connector 10 for engagi ng
the shield of the conplenentary mating connector or forl 882l ng a housi ng
wi thin which the connector is nnuntedbgaas wi |l be seen hereinafter. The

arnms or grounding fingers can be dis ced into cutouts 34b in front plate
34. As beSEEESFY n B9GhAD, 42 pavhieh cfarpi ngeaeRsed3sapeapector
rearwar dl yeele ifrienf ESlhingdihd4armperd fically, the clanping arnms project
rearwardly fron1the£{ear ed%es of I de glates 2 of tq$,n%in shield. Rear
shield 16 includes a T¢ar 5 gtedi t e hai $0431i dé 1 R&nges 39

proj ect i ngshemwred whefutt ousiery 12 atmdie@;cw(breldﬁlabbﬁv@i " I eledl enfab%al al ong
the rear ges ' | ates .32 of the. front shield., A pa.r_o oles 4
are forneg%iﬁj?eg%séﬁggFg %%‘Z?“?hglf%%%%%?egkbé?ﬁﬁﬁh #Qhr?#bﬁat§)38 and
side flanfugrizg aRaemaby, pthawping| ages 368 c§ Erora00shbel@ckssedeporti ons
42 which faf $ 3 fQr 40 €664-Yi i ar, 3 L
particula%ﬁﬁgkggfgr ??gﬁ?pgﬁ?gﬁd4?4§ﬁ$£¥%£g%ﬁ%$g%:g%bufﬂﬁghgﬁﬁggfgras
descri bed SBB6YE isedosiiianed foush adsbnpred end RE @ifr Berisandof 2arrow " A"

(Fig. 2).cibviing assrabby, aGledBUmy ahwEr3Py Obsf Pihwrshig! fiddrar e

i nserted through holes 40 in rear shield 16. Cnce:%h rear shield is

posi t i oned™FPuSAFEERS 84Fagnd<28toferbutaige 28 © FzﬁbFﬁﬁraFﬁ%eéé-are bent
i nwar dl y Thesldwnmgind-i g€ thetefore esesseliugheast¥2cheé reat plate 38 of

t he rear %Qi%hg.r'ggeéﬁfgﬁgng arnms therefore are flush with the rear plate
of, the rear s el d. )
Figure 4 simply shows one application of shielded

connector 10 mounted within a housing 44 which may be a
computer housing. A mating connector-receiving hole 46 is
divided by a transverse strip 48 which is engaged by
grounding fingers 32e (Fig. 3) of front shield 14 of the
connector. The split hole 46 is aligned with receptacles
34a (Fig. 3) in front ~shield 14 about housing 12 of
connector 10.

Figures 5-7 show a second embodiment of a
shielded electrical connector, generally designated 103,
incorporating the concepts of the invention. Connector 10A
is very =similar to <connector 10 except for the
configuration of a rear shield 16A of connector 10A.
Therefore, like numerals have been applied in Figures 5-7
corresponding to like components described above in
relation to connector 10 in Figures 1-3. In fact, housing
12 and the front or main shield 14 are identical and the
structure of the housing and the main shield will not be
repeated in relation to connector 10A of Figures 5-7.

More particularly, in the second embodiment of
connector 10A, rear shield 16A includes a pair of side
plates or walls 50 which replace flanges 39 of rear shield
16 in first connector 10. Side plates 50 extend all the
way forwardly to the front of the connector and include



Figure 4 sinply shows one application of shielded connector 10 nount ed
"Wwithin a housing 44 which nay be a conputer housing. A nmating
connector-receiving hole 46 is divided by a transverse strip 48 which is
engaged by grounding fingers 32e (Fig. 3) of front shield 14 of the
connector. The split hole 46 is aligned with receptacl esras%ga? @Fi g. 3) in
front shield 14 about housing 12 of cgnnector 10. Figures ‘9 show a
second enhodi mept of .a_ shielded el ect+cal connector, generally designated
10A, inc ag?né’htlﬁé" cOFfe PRt ol nvaEdilyy diitticonreCepacies 10A iirs very

simlar tEmommasiare 194 exeephihosnibeq €anfi aur akiaan 1of a.f eay,shiel d 16A
of connectQy, “%%%Thgﬁef ore, i ke numeral s have been applied | n = gur es
5-7 correspondi ty t ot FREYco FFONBRLESde SAMIRHS abdte RASOr elpaOiGEtt 0

connect or fiwardiywessildd.platdacsq dPuséng sHikand de front or main
shield 14 are identi d the .structyre of the housing and the main
shield will not be %%lg‘fnle%éﬁ E"arla & '18'9'!dt E)gc%%r%‘ac‘f%gmr@‘:tﬁrg&p@s 5-7.
More part i@@latdse dlanmhiong ecorsd 3@mddiche pireofi nseemnrer ik ol BA1 ekearg shi el d

16A incl udes rafaidn i t I 0_which replace flanges 39 of
rear shield 16 in f%lsc? %n&?o&io.eeg?dieﬁ%gafggegﬁegxgé’ﬁasafllz e way

forwardlyt &R rgé?ite%?- the connector and include 1 8 S E P 2003 7 tabs
52 which are bent i mwajhey ignt ghgﬁgepg@@({,ﬁ? 3.4:?11{&: & ot aP! ﬁ5§n§éd0f mai n
aly 1Tared

shield 1_4w.l %.addi ion,, a pair. of outwar ared grounding Tingers 54
al so proj &&F 1%?\/\&"&‘\515?‘”& 2§ J@VHINg &s 3093 heae 5B énatesd ofx hbew se,
mei n shi ebplit dfolsecond (EDgnee) OEoL0A dgiclduinfe AP Ag 2 iEL 36nwhi ch are
| nserted Lahg1OhR3 &' As,| BolctHasHY Fifighds 3193 S8y 01 [EgeSged areas
' the second connector 10A engage the inside of the housing
at the outsides of hole 58.

Figure 9 shows a shielded electrical connector,
generally designated 60, according to the prior art. The
connector includes a dielectric housing, generally
designated 62, a front shield, generally designated 64, and
a rear shield, generally designated 66. The shields are
mounted about the housing by means of a pair of latching
recesses 68 in the front shield and a pair of latching tabs
70 on the rear shield.

It will be understood that the invention may be
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

the invention is not to be limited to the details given
herein.



.the rear shield. Figure 8 shows second connector 10A nmounted wthin a
housi ng 56 having a single hole 58 instead of the split hole 46 (Fig. 4)
for first connector 10. Wth the single hole 58, grounding fingers 54 of
rear shield 16A of the second connector 10A engage the inside of the
housing at the outsides 'of hole 58. Figure 9 shows a qry' ?éFd@@iJ el ectrical
connector, generally designated 60, agcording to the prior-—art. The
connectorcm%%sdes a dielectric housing, generally designated 62, a front
shield, general'ly designated 64, and a rear shield, generally designated
66. The shields arel-moud eghigbidedt led andusiaej byoneansoof @ qmaiaa)gf

| at ching cbepeseanhd8 in the front shield and a pair of latching tabs 70
on the rear shield.” It _w ]l be understood that the invention nmay be
enbodi ed in other sfed¥§ietdrim hpusng 6Ephr RpWgngr emizpat s@itding or

central ckadact(er)stfes thrtesfacThg PrecENla SRP SRR LTRRAIRNtS,
therefore, _are to_be considere all respects as_illustrative and not

i
restricti Ve gndCtrhé i hveht £B i(ggl)mt & & Be Y3+t t &80t 02PAe CBBCHIEE gi ven
herein. 8s18eSWRI1AGOI2QLUAIMS | 1 A shielded electrical connector (10, 10A)

nterf aci ng wth a corbl SRant &Yy hat PRGN BBARecklr, BORBRASerth( S5F a fop
wal | (20) hgrgispp@sid elnalwkingl ¢enyaey  parpional i 1 §adf foer mingalos rigl 8)
mount ed Oprbépriate terminals of the mating connector;
a main shield (14} mounted on the housing (12)
about at least the top wall (20} and opposite side walls
(22) thereof, and including a pair of clamping arms (36)
projecting rearwardly from opposite sides (32) of the main
shield; and
a rear shield (16, 16A) about the rear end (26} of
the housing (12) and including a pair of holes (40) for
receiving the clamping arms (36) of the main shield (14},
whereby the clamping arms (36) of the main shield
(14) can be inserted through the holes (40) in thé rear s-
hield (16,16A) and clamped against the rear shield to hold
the shields together about the housing.

2. The shielded electrical connector of claim 2
wherein at least the main shield (14) is fabricated of
sheet metal material and said clamping arms (36) are bent
into engagement with the rear shield (16,16A).

3. The shielded electrical connector of claim 2
wherein the rear shield (16,16A) is fabricated of sheet
metal material and includes recessed areas (42) into which
the clamping arms (36) are bent.



.housi ng and including contact portions (18a) for engaging appropriate

termnals of the mating connector; a main shield (14) nounted on the

housi ng (12) about at least the top wall (20) and opposite side walls

(22) thereof, and including a pair of clanping arns (36) projecting

rearwardly from opposite sides (32) of the main shiel d;1 # ﬁ]%ear shield
nclud

(16, 16A) about the rear end (26) of the housing (12) and ing a pair
of holes (40) for rgceiving,th | angihg arnms (36) of the main shield
(14), whereby the clg'rrpi%e %r‘??seeﬁ(‘&‘;r%fe SRl (FUREQLPT ©Ef4)cledm Be

i nserted tWhesigin tded choleesr EBAE1MEN (LBE16RAT ificl et th (FdhnAGA) 120G g9l anped
agai nst t hg,d ear hel 0 I the shigelds togeth out the housing. 2.
The shi el ded %ﬁgﬁsﬁlgéﬂge%orﬁgéggr) grodrsr e £9\g%?3é$:|;y;1prq>r%£}e ¥ Xmai n
shiel d (1421l ovssdiapmiay ¢he shpetitet aldent €32 alofnrthes aiad it lstiRilay ar ns
(36) are hanty, into engagenent with the rear shield (16,16A). 3. The

shi el ded el ectrical connector of claim2 wherein the rear shield (16, 16A)
is fabricated of sheet nmetal material and includes recessed areas (42)

into which the claminghy FhiI®eBA 28759 L8 03+4.. The
shi el ded el ectr.ical claiml v%ﬁgr ei 0 ggicgorgeg’% ?’%léélmdq( 16, 16A)

.connect or, 0
i ncl udes & FESF-"&NEPP%( %@ﬁesarﬁaO& ager 1 afye’d (b e Ipwsitacssh@ff 6hear dl y
fromthe rear wewll ¢%&)| apd nthd heidPpeshhgesi d89,633) HF the gggg shield
(14). 5. Ihe.Shy e(ll%eqhsﬂ)ectri cal connector of claim4 wherein said holes
(40) are l[ocated at ‘thée’j'unctures of the rear wall (38) and the side
flanges (39,50) of the rear shield (16, 16A).

6. The shielded electrical connector of claim 5
wherein at least the main shield (14) is fabricated of
sheet metal material and said clamping arms (36) are bent
into engagement with the rear wall (38) of the rear shield
(16,16A).

7. The shielded electrical connector of claim §
wherein the rear shield (16,16A) is fabricated of sheet
metal material and includes recessed areas (40} in the rear
wall (38) into which the clamping arms (36) are bent.

8. The shielded electrical connector of claim 1
wherein said rear shield (16A) includes a rear wall (38)
and side walls (50) projecting forwardly from the rear wall
overlapping the opposite sides (32) of the main shield (16)
and including grounding fingers (54) at the front mating
end (24) of the connector housing.



.6. The shielded electrical connector of claim5 wherein at |east the main
shield (14) is fabricated of sheet netal material and said clanping arms
(36) are bent into engagenent with the rear wall (38) of the rear shield
(16,16A) . 7. The shielded electrical connector of claim6 wherein the
rear shield (16,16A) is fabricated of sheet netal_nateLB%ErZﬂ@_lncludes
recessed areas (40) in the rear wall1¢38) into which t i ng arns

(36) are bent. 8. The shiy el&?dflefé&? T%[Fﬁgggecéomegé C%lagl %hgx\‘?erei n

said rear shield (16A) includes a rear wa _ 30)
proj ect i nSOF‘BF&éF&By fromthe rear wall overl appi ng t he opposite sides

§32) of the main Shgadiﬁiﬁ%frﬁguhddﬁﬁﬁyLgﬂ%?r ffgﬁﬁﬁ Bég§§gat t he

t (o] e connec
SL?QT dren; I%ﬁgct ??gél( ﬁ%ﬁneﬂ‘b’?rgﬁ‘é“i@)“’ltfbo@pr F@Wﬁ’éem&nﬁﬁWECmﬁFénEOUSI ng
(12) haviognaettomt; nmating end (24) for |nterf?0|ng mngh a cgnplﬁnentary

' t ermnals. (18 unted on the ousi ng

gﬁélpgclﬁgpﬂgccgatact*% ¥?%ﬁ§y a) CFEPLIRANRgI G aBprRbeates t ERfi nal s of
t he mati ngoeshngcaod; imalsidiayl cs:mmmt mﬂlﬁsns_{ 141%% 1509% eﬁga?gﬁ?mmat al

I I di e I.n sai i rst shie
FﬁEFLh?ngégggéggaheé g?%ﬁ&%%g% ?gf§%t|ﬁggiﬁe%8PP8ﬁ?°§nd sai d second shield
(16, 16A) incl udi ng AiK8ke %TIFE)) Seﬂ@ﬂdr@dﬁlﬂﬂldﬁg thé, thalphhg cff 886} of the

first shigteal(hdterial substantially surrounding the housing,

said first shield (14) including a clamping arm
(36) projecting therefrom, and

said second shield (16,16A) including a hole (40)
for receiving the clamping arm (36) of the first shield
(14),

whereby the clamping arm (36) of the first shield
(14) can be inserted through the hole (40) in the second
shield (16,16A) and bent into engagement with the second
shield to hold the shields together about the housing.

10. The shielded electrical connector of claim
9 wherein said second shield (16,16A) includes a recessed
area (42) into which the clamping arm (36) is bent.

11. The shielded electrical connector of claim
9 wherein said second shield (16,16A) includes a flange
{39,50) projecting from a wall (38) of the second shield in
overlapping relationship at an edge of the first shield
(14), said clamping arm (36) projects from said edge of the
first shield, and said hole (40) is located at a juncture
of the wall (38) and the flange (39,50) of the second
shield (16,16A).



.whereby the clanping arm (36) of the first shield (14) can be inserted

t hrough the hole (40) in the second shield (16,16A) and bent into
engagenment with the second shield to hold the shields together about the
housi ng. 10. The shiel ded el ectrical connector of claim 9 wherein said
second shield (16, 16A) includes a recessed area (42) iﬂtﬁﬂiﬂb@h t he
clanmping arm (36) is bent. 11. The shiial ded el ectrical é r of claim

9 wherein said seco shi e fl ange 39,50 roj ecting
froma mah g fa?he ggkgﬁg%gﬁﬁgﬁ%—r;gé%€%$ p?ﬁ@g?ﬁ?étPSngth Mat an
edge of t st ﬁEéPdPleéﬂltyapé @Eadppﬂgmaung(38ﬁspr6ﬁécb£ them sai d
edge of therstirtiieldld e{th) agdgsali cture of
the wal | ggz and e f'an e‘%g @Sé‘ye%f’%h%“?iéoﬁﬁ‘% S (Ji‘éﬂﬁﬁA) .11
18SE P 3 Hﬁes§ﬁPg§d %9%%tﬁ1%a}5%bnﬁécﬂ@@ﬁﬁ &t aPppoditencl udi ng
a pluralisydes sdi thel ahpieddsarns (36) of the first shield (14) and a

corresponding plurality of holes (40) of the second shield (16, 16A) at
| east at opposite sides of the shields.



