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| NDI caTcR’ s application cl m wounder 35 U. S %&1 of U S.
10 provisional patent appli caﬂmﬂm‘mm “m m\ 60l 104, 137 fil ed Cctober 14,
1998. FIELD OF THE | NVENTI ON Thi s igpsse@nti on rel ates general ly to nodul ar

el ectrical connector assenblies including light emtting neans for

i ndicating electrical coupling with the connector assenbly and nore
specifically, to nodul ar jacks receivable of mating plugs and having

associ ated vi Sﬂbﬂﬂﬂﬁ%méﬁﬂmwéme 4RSEAIBE; w% ng plug to
the 1 S jack. RESeR (f]ifﬁ'? ‘elpi? E el'ectrical
- connect or assenbli &S TncC u T net n, COMpoTeTt ering common
node and differential node i nt erference and for elimnating high frequency
oi se. The present invention also relates to nodular electrical connector
20 assenblies including both Ii ght emtti ng means and rragnetl c filtering
conponent s. IRODSE D ‘ pct ors or

connector asse |.es . W knovvn ‘ th C t ons industry and
have been adapt lsf@pﬁﬁq}mqlqtgsmommﬁd Hfsc{frgcgl g{%"stﬁ)&ﬁg These
connect of 55\adiBhl fhtehf SoplititiohAei¥l N8/ I(1371 MAES Ulctter £AMYDO8! | 0N bet veen

two el ectrical comrunication devices. In ofder to ensure that a proper
connection has been nade and therefore alink is created between the

@ ectrical comunication dey.ce Mmmgften i ncorporated into
rcuits on the printed ci r dif ators are typically light
em tting di odes yiliFiRenih ttates Redrally 18 RGHIA IR Borfleb ol hiselBlieL P! et ed

bet ween the mati n? connect or SUBSTI TUTE SHEET (RULE 26 I 0 APR Z003 WO
00/ 22697 PdrvlwdiagAigbtenittassmedns |fesnémtmgaéewmmhum;ﬂanglmm the\conmestor

Addi t i onal I an be on,t he, r| nte UI t board to indicate
a nunber of® %ﬁ"hgy a’(‘,‘iﬁ‘&ﬁ S5 lcrﬁy ?‘h’a’i"ﬂ@a’fﬁ Sﬁ&%@%@’g matingphesand ons

si gnal s bet ST r

i ndi cation h\tﬁﬁgl{tg JS%Q&%%‘F’ In trgg(ggmfdt}? I|1dr:!g?)ﬂtn %g?m{#d(? gﬂ% ngﬂ?‘r@ed Thus,

L¥Ds provi dackan easy vi sual reference for enabling the tester of a circuit

card to test th oeratlon of s.ont ard as well as providing a
status indicat or Firgt H‘BFW’“‘ES el%?l“‘&fl&f’hé HHFY COPREARY effort to

m ni at uri Zgsgrhblid fndthdifg Hagi?&ﬁrc@&paﬂ&té fof ﬁﬁ@ﬁﬁ‘g EQBmRN dhdRIn@ Space on the
printed circuit board, visual indicators have been integrated into these |

O connect ordiffsratidl eds mmfemmtdefooellmmhnahlgb freguensy nmissenbly i s

di sclosed in U h descri bes a connector

assembly for r e?gﬂ"e\/?rﬁﬁenéuﬁf'ﬁt&“ﬁ%ﬂ rﬁﬁteé(%t’/ gﬁ’t%r iglﬁ%%}'&%t GRS ti oned wit hin
pbhre front Vﬁ%‘sémﬂﬁeshﬂ@uﬁhg Gbthi 1At erﬁﬁﬂﬁ@ﬁ%ﬁ{s an@Aidghetic fitGMPnidnemsof the

indicator into the electrical connector elimnates the need for a separate
| ocation on the printed circuit board 15 for nounting of such an indicator.

The LED indicator is i nsm usi ng of the
el ectrical connector suc ﬁw 18 ass through a wall of
the housing and RRAGRE jack QohrkkRtoRy drtoBflectdriasieniblied afedvellkoviiith@t or is then

cenented into the recess or attached to the housing using an appropriate
adhesi ve. méecpmwnmyoas ndusiey amdlhawbmtadantedaf@wmgm pdniadelsewt duri ng

e nol di ng nLocess of the h w th hese
innect or | REIBITREE Sty Rpthli 8% oo B ORet iR nReid o the Leo
are side bypgivden aestlestieal c@ﬂﬂtﬂﬁe‘%ﬁ@ﬂﬂ@ﬁéds% draér th ensur€ Bt b pRipepr to board
mounting. It is also desirable to elimnate the need for securing the LEDs
Jin the houscmgtebtyon:msdmm ngdeanChﬁlmiote Adiniis dreaied he:twgsntleel@mcahot her

bl LEDs 1 d e f t .of th
Donector 6B dhee R S bt RS il B iR ot o

openi ng andghﬂedtc ﬁ’BOQQt tméee%ttﬁca%x@ %Fe @E cttmlgﬁeﬂﬁﬁﬁ,grm@&'é enkby. Since
t he connector assenblies, typically tel ephone jack RJ"-type connector
3senbl i es, which are hened bxywihcma clemimtls cgnpkétcdéletwemadhejmaamcmmsctoand because

t hese connector 2
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assenbl i ewowsreedmot initially designed to accommodat e | i ghtPETAISIYLIZEr
conponents at the front of the connector assenbly, the avail abl e space is
very small and thus the LEDs are also limted in size and power. In
addition, the placenent of the LEDs at the front of the connector assenbly
presents the problemthat the lead 5 wires for the LEDs nust be run through
the connect %se%?ﬁﬁﬁﬁhd/ﬁfé%nﬁ%}ﬁca%'bni‘ie@ic@ﬁXd@ﬁ'\%ﬁ@ EEQﬂsQ:ah Be YiAfRfedt © reach
the circuit board to which they are to be connected, making installation of
the |ights ionthtprintedcictibboand seindicateti mﬁmbeﬂ df. otmmoomhnomaanipﬂmgmme a
connect or assenbl |ncI udi n ﬂlg an. i ndicat or %Bﬁ s U S. . Patent No. 5,601 .~

g51 to Dri or'F@gsa@F £ pomsipis %nsesggn&sbegws%thg praRUBication deWesshl y havi ng
LEDs situat 3 @p@ & r jack

I nterior pr ggtihllcgu( m%dgrllﬁ&lbﬁl.&lgﬁ%tu%l %ﬁgq%@%élgi\%g dﬁgg?ﬂﬁg%.ﬁ the LEDs -
i n5pl ace, i .@cyrredeVhusy BEDs mmwdmmdasywlmhm&'eenm§mrmabhng)fhettemerld‘£®s

t hrough the f.ront f f. the housi.ng while p event| g remaval of the LEDs
thr ough t he HEsERACRirthe operation of SHAUE o theseim eIl ssprevifigarstans s

Pat ent No. ang&gtogagr,ﬁ%ngﬁ{ah ope}ﬁtaor%‘ﬂ‘ﬂé cg.fdrmdul ar Jack having a recess in a
front face for receivi emtting portion of an LED whereby
conductor wires ol mi”nffdrﬁbrmmmtmmsmmmdwlwgd"quiwagmgesenhe avhgahlack

housing to the rear of . t he .housi ng and th " bent wnward for, connection to
a printed ci$ReGF on Hsdrint “@3“%?“%)"‘5}‘?11 1861 P‘PF F% ﬁ%?d%“’s%%n in
FligS. 5- 12 0AS t he
A i e A e S L S L
No. 5, 685 730 8. FPaivid¥a. |49§8 347 to Bbarass whmbdadacm’rbeg; acénnettor asshmblyl iobs i n

exteriorly facing regesses in a battom val | he .hqusj ng. e. L EDs have
gui de recessé?e\x/ﬁigr?np té @P%?é‘wlﬁﬁdﬁﬁfoﬂgoﬁ%?@tc iR esé‘?’%a‘i’%ﬂ"f €the sides
of the '~ 251e&@ﬁﬂsc%ﬁﬁect6# r%usxﬁgt SorpiRatich Zﬂﬂe ;a&& itPURdeRAYg a modul ar
jack with LEDs nmounted in a reCess Ii'n the front face whereby each LED is
connect ed vi esomnettr plimirates theangedifort 2 skparate lacatidroer the ptin®d cﬁiatue hoarflo.

5,704,802 to_Louderm | k shows noduyl.ar. j.ack. .havi.ng a 3, SUBSTI TUTE SHEET
(HLE 26) | IOOHOUDR of 5525 AHenBioTiDD Ao 1AL NEHGTOB BEoR TR [ERBAL] g

having a shekle @Rding orfﬁi%reléc'i'ﬁ&ﬂ onﬁr%@tdr@ﬁéﬂ‘ﬁﬁ@tsuéélé&ﬁcd}@as B%Q&oﬁgﬂt i oned
in a chanber at the front of the sh havi ng conductor | eadS connect ed
t her et o whi cwathafémchausinguagl canteetith thharmmd dnmult bearde¥he ofdicater istheh| . The
conduct or | eads en%a e | eads of éc”ld cttj)1 ?x a l.ead frame.whigh .are

e ousmgu

situated ' cemgnted it therecess praf sing an appropriate adhesive.
The LEDs may also be molded into the electrical connector during the molding

20 process of the housing.
A problem arises with these connector assemblies in that because the anode
and cathode leads of the LED are side by side confusion and misconnection can
result prior to board mounting. It is also desirable to eliminate the need for securing
’ the LEDs in the housing by cementing or attaching with an adhesive.
2!5 Another problem arises in that in the LEDs are situated at the front of the o
i ' connector assembly, in the narrow space between the mating connector opening
and the top or bottom and sides of the connector assembly. Since the connector
assemblies, typically telephone jack or "RJ"-type connector assemblies, are

generally limited to predetermined dimensions, and because these connector
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U S. Patent No. 5,741,152 to Boutros shows a nodul ar jack having a Il'L\djlgtm3

gui de for _conv _yl ng Ilght froman LED situated at a rear of % hou5| ng.
U S. PatW¥B00VR7 5 775,946 to Briones shows a nufti-port c’(’)(ﬁlf{@ 8P4 assenbl y
havi ng LEDs spaced fromthe printed circuit board to which the 10 connector
assenbly is nounted and arranged in rearwardly facing cavities in the front
wal | of the connector assenbly (see FIGS. 6 and 8). Leads fromthe LEDs
extend rearwardly and downwardly through recesses for connection to the
printed ci assemblippwere nosanitilylesigned to &commasiate lights 6t atbet, casiponentsc hel |

shomthreeﬁﬁn‘ﬁdng ts of rmdulb?é% J'@zl wi th .an indj ator light. In a
first embodtHEAton tﬂ cPﬂm?f‘Easiem Y, dhe avatlablg spageds veryy B d or face
-pl ate adapigd £0s BR ARRUAB th e SRARMRADEdIRESR, mﬁieﬂ%ftﬂefront wal |

of the jack. The face plate includes brackets havi ng bores through which
LEDs are i ddfsatdhe front dflthﬂ:mmmomsseawwpdescmslthﬁ:;amanﬁmthelleadt areas of

”t h i .of the j . Lead t t he LEDs dl d 20
downwar i y g bR AT ASH g Tuf e FrSTOT AR i BEnsidond
enbodi Ment HReyBedrde Gidk uzmdm% rERBIOLALR Hoak] WloRicRURGKRI @ beor T espondi ng

in location to the cutout areas of the housing of the jack and having one
or nore noteohrstddomasing\instahiation tﬁéhﬂ lights inltE®sontiEotor hssembhydifficalt. body of t he

LEDs i ncl udes a ve rec bI e of the tch eads, ext en romthe LEDs
rearwardl y and Mﬂ 5??‘1’;'50 @dﬁ”%ﬁ?f@éf‘?ﬂﬂ”@“#l.ﬁﬁl PR ahqrﬁllg{i §3 board. In
a third empgdi m&ﬁm@mmﬁb%o&sem ﬂ)mh@@etfa?%ows%tcsnﬁe%'rudes LEDs

mounted to the upper portion thereof. The LEDs are el ectrically coupled to
h end of aasﬁdrﬁ)&yhhwang@ﬁﬂmmatedm opnmﬂgsewdnmdw(xmppedmortmmofacont| guous

th the t . qf. the h t | | t |
bl ne t hat - dnediter ieck el aine ARG canl b Sl e e onelineUpST ! TuTe
SHEET (RUL EL@@Q in plheedi. é%ey%@@é’bn‘é%&@d %%ngglelﬁggﬁk&?& tSBEbs Iﬁ{rb\'fél?d circuit

board to which the connéctor assenbly is nounted | ens overlies the LEDs
and soft ensthe IfanEDe bf tjxlethoesmg&\tlulelpr@entﬁ?sgxentovabof t5¢ L8DsOrduglothtee shows a
nmodul ar ja ﬁ an ﬁ%emn situated in a bottomwall defining the

pl ug-recei v g Or; &S Ytioned 5 above an LED nounted on the
psinted circuit me@ Us. PﬁieﬁfNB@maaﬁs cbsndmw&ﬁdiws(as%du@rjqekhﬂ@ 3A) .
Upon insertion of a pl u%mto the cavity in the jack, the LED emits |ight
whi ch passesretcmsaugrfrmh cefferterejvingd light-emijting perttonaxfapéfawwhqwhx of the
plug to provide a Vvis ation qf. the status o nection. For
Phe roat " patandoptir Wi BF s 1Y Areqitied Lumfith Risostale i BR4SER PESE0 B ea 10
wi thin the hfetféarwt&fh&mg@altheMeMMwmne@mtsulpahteagﬂaﬁltuctI on of
the jack, the size of the LEDs would be limted in view of the specific

di mensi onal beasd (FiGSdr)s 1o additional gmbadimants showolkis FIGEr &d2.dhe LEDpge | EDs
nerate a siqgnificant ut of eI tyical .noi imty of the
BBe ot he St B3 B Rhus e B T b s T BB oc releefidrac, ¥ be aata
transm ssi oganshiveht Mastid resin, devi ces are frequently subject to adverse
operation in the resence of radio frequency interference in the electrical

| i nes connect i ngU-SPatentiNee §,688,73¢ t@MOY@eﬂta sl mogdulapjack which hathe

| ectri cal t Bl et t h |
el ety ool SN ) B e BBl Po MR bE! K ERO ey 0
i nterposed Baideredesses WHIEH esbpetagsivith gaide Peojectivas bituAi€d &ake sides of the

“25 recesses.
U.S. Patent No. 5,700,157 to Chung shows a modular jack with LEDs
mounted in a recess in the front face whereby each LED is connected via a terminal

to a printed circuit board.

U.S. Patent No. 5,704,802 to Loudermilk shows a modular jack having a

3
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20 out the interference and mnimze its effect on the operation of tLg‘APR 2003

el ectrical wieppor26®. This interference may cause two types opcriusssmsson of
the power circuit wave form viz., comon node interference where identical

wave fornms are inpressed on the electrical |ines connecting the electrical
devices, and differential 25 node interference which appears as a voltage
di fference between the connecting electrical lines. Crcuitry exists to

fil ter radio fyEOUpPROVIIPARIALE SMnd R har &&n%&hﬁ@tﬁﬁ&@k@&%tﬁmﬁéﬁ and

cost, it has € nore efllment to treat
i nterference pouitiqredde aichymbeér. a the frant pf theishell amchayinpyondictéd leadsrl cal

conponents to serve ac n nod a ot her group of electrical

5 SUBSTI TUTE S‘PIEE?“*@%G_ O%Weﬁtewtﬁfqﬂﬁllzgw"g@ /1o Seypa 123841
conmponents to R | devi ce

ar gp of t enscougﬁgge{ %ﬁqggﬁfg ggﬂédgghgé@dﬁcrﬂggggl qdmeew@‘:ﬁg}edge@gregbl \el toS :

conStruct rmduimem:amksectonnect or assenblies with integral magnetic f| | ter
conponents to avoid the need faor additional, external filter

conponents. One subhSdten NS 4ddédtn Boytros shaws a pradulaniack QaVIP&@lélﬁbt No.
5, 736, 910 (Togﬂngﬁy mur\{t@}ggé hﬁﬁpﬁ&ﬁ%ﬂilﬁf s@ktgdqgépera{‘ BF e‘?musm lar | _ack

connector ass anminoprin rcult d having a
receptacl e i nt o whith:f. PatermdNd. 31775946 t@BrlaﬁEsehm§iﬁmlt¢-p6ﬂﬁmi' i's
inserted. The connect or. assenbly 10 includes _a hqusin a first set of
contacts arr adsemblnhavieg hEDé.sagfeééwm@aaﬂa@éqrenbb@é to whish8e t he contacts
of he pl ug, n the
hou5| ng and aga&fe%gﬂ% (S)sseg{ng)Q S&Q&Jcﬂfanrﬁrjaa?;ﬁn e?ﬁﬁ%eag@é%dgﬂtﬁc?ﬁg%ééﬁgg%gg%t act
coupl i ng ci r c\idnt mamtﬁearonﬁéacxtassemﬂalwseemmslmdtﬁ)e UehdsSfrona it [SEDONd set s
of contacts, a capacitor_for providi ng{ npedance to high_ frequency noise
and 15 i nt er f S¥eRd &earyardly aud dewnwardly; b‘loﬁg}a{ec?sé%fior B%FF!FF%M‘? figethdi ng
the housing ang. QBQ&&S?& lt‘l‘b% grounding region on the main printed circuit
board. The contact cou I'ng Ci cwt means include the filtering conponents

which is one embodiliSnPatentdNs.G, 797247 to Sthellnshbws theksé enbédimeiits 0fa apdataat el y
as either a differential npode filter _or a conmmbpn node filter. The entire

di S osure of jadkiishar indicater light. Invfishenbadimentshoyn inFlG. dnthe jaekr ei n. 1 n
. the prior art 19&158&?1‘?&t %IY or fa@@glﬁﬁ aﬁaﬁé’d £ b%cr P&ﬁh 89&9?&?15!9% r@ctﬁgﬁ'ﬁbl y

including both avrs cat or gnetic tery ng conponen

OBJECTS COF THEghNVB\IEbﬂWﬂBoMe@mH Mk Yace iplate mcladesibmekets lavinglvergsr esent
invention to i nproved ul ar connect or assenblies

i ncl udi ng _bot hepughstin ﬁeaqwerssﬁdlﬂbﬁrégmweﬁmr@ép. lorgUiem gt 5.

Anot her obj ect,ofs drlife %e&ggrﬁf thER" L.83s kel PrBRANE HEDA il dpar oved

nodul ar connect or asse s incorporating visual 1ndicators and optional 6
SUBRIT| TUTE SHEISwr(vRisdly fa6donnectich taRPrid@@ircuit board. In a second embodiment

shown in FIG. 2, the face plate includes brackets corresponding in location to the

cutout areas of the housing of the jack and having one or more notches for
providing.a seat for LEDs. To this end, the body of the LEDs includes a groove
receivable of the notch. Leads extend from the LEDs rearwardly and downwardly
25 for connection to a printed circuit board. In a third embodiment shown in FIGS. 3
and 4, the face plate includes LEDs mounted to the upper portion thereof. The
LEDs are electrically coupled to an end of a flexible conductor strip. The
conductor strip is contiguous with the top wall of the housing and is electrically

coupled to terminal pins that are in turn electrically coupled to circuits on the

4
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WO 001 22697 PCT/ US99/ 23841 magnetic filtering conponents. Still another,

obj ect of the present invention is to provide new and i nproved nodul la APR 7003
connectorwa98237i es i ncl uding magnetic filtering conponemCI/a509/23t1i onal
visual indicators. It is still another object of the present invention to
provi de new and i nproved nodul ar connector assenblies including a housing
capabl e of being surface nounted or through nounted to a printed circuit
board dependi ng on the contact nenbers arranged in the housing. f SUMVARY
OF THE | NVENFhfe diftuitibdaid t WG the¥shmktol 8ASHbE A RoRhtelN S, RRE 664Nt i Oned
above and others, one enbodi nent of a connector assenbly for nounting on a
_mai n print edheLEDgand poftand theoldgbilighteffect.i ght pi pe el ement* arranged in a

j ack and conpri si t | east lLight transmttin ction arrapnged such
J_that each Iinght t ’gngﬁ‘F'_'t‘ﬁj‘?Tgs’@ég%lé& F%Shfé"s\ﬁ’g?‘iﬂlg%? VIR& PR ce of the
_-jack, and IIsamte&ﬁn@b@&éxﬂgvallmn.gglfggrri]eeﬁjﬁg%&wiﬁggca:vihg Bhd WARh iR pBEIEbndRL | N9 Of

a plug in a receptacl e defined ack. The ht generating neans are

ary anged at ahovean LED moentgcok thegpmidtedesreuibbyard wewhichthe jakk is mowstedie of a
shi el d surraoundi ng e, ] and generate light which is. .transmtted

t hrough t he (F?egﬁ‘g"lrﬁgfné}ﬁ’?tcﬁp%%ﬂﬁ?‘? 8‘?&9“‘66“8@5 Gavihin ?hﬁé%“koa‘et j ack.
Thus, the 2Quhitsaiihe S FisidddndB@the oferfing atlkhbdaeh theStrilbardfl the
front face of 1t hgg}} acli al?lég when %ipt S(g eecn%ﬁtsi de ~of trrle Jpac @f@t

di mensi ons aheplugtto Iprovidealvisyal iidicasion ef thie stdtnes Gfalokconfibetignack i s construct ed
to allow for either surface-munting to,a printed circyjt board o

t hr ough- hol e- rmu:f(?rr{‘sefné’s%l’aﬁtr P gr '%ﬁ!}?‘f‘g HYe’ﬂFeEﬁQéRre?SraF‘B udes an
oy er housi ngi@ithe RO b tROfREK "DESnAgRA" L ol g means

i ncl udi ng conlt~act Toorti“(;?gnrg ar}r%ange%nn F@‘?%@%g%‘g%’{‘%&%&n“d&%g’g?% t o engage
contacts of jaclyshe sige of thg LEMsrwaild belimited in viéwe of theapedfit dimemdicnel nmi nal

portions adapted to _en t he in printed circui oard and electrically
coupl ed to t%8“‘5%?’%Png'&Redﬂ%‘maafwﬁﬁu%Feoﬂ%?Pﬁeg{‘la_ﬁﬁ eI nair of
st epped por t §igiificai @mourt-BilechithbnsisE ik frBkdhfiy%fine LEDS tothe Ror@f3 VO
OO 727697 PCTNS99123841 includes a channel 1 n éach stepped portion whereby a

| i ght t r ansninembeny is ghstjacks could adwersely affeptdhd datztaismissiomel . The connect or

assenbly may al so.conprjse.a shield ranged over the jack whereby the

Ii?ght generat i ng ﬁ%&ﬁgag‘%@“ﬁeﬁﬂfﬁ °‘§[y ﬁug.%g&togqur?em HORBMSr of the jack
", 5 and pRenbbetdio frequeRdAiRRirfrendd inthPeROIEAIHER Yol e aged exteri or

of and connected to the shield and the |ight generating neans arranged on
t he LED hol ddgvicesto,teng.sdatasemmuhisatiangines.gtheelettiical deviaesarenyt eidypri se at

| east one LED assenb ach .including ap LED bul b and air of contacts
ndapt ed to- cTERET S SHEf FATEEnEY et incOu TR oS AR N BETeS ond
through a reppRedmus thdieford/b@interposed between connected electrical devices to screen

20 out the interference and minimize its effect on the operation of the electrical

devices.

This interference may cause two types of distortion of the power circuit
wave form, viz., common mode interference where identical wave forms are
impressed on the electrical lines connecting the electrical devices, and differential

25 mode interference which appears as a voltage difference between the connecting
electrical lines. Circuitry exists to filter radio frequency interference, but for
optimum effectiveness and cost, it has been found to be more efficient to treat the
two types of interference independently, i.e., to provide one group of electrical

components to serve as a common mode filter and another group of electrical

5
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10 fornmed in a rear face of the shield and are arranged to be in alilgh&gmhf003
wWth a respgeisnes | i ght transmtting section of the |ight pdEgusdoengyt. To
attach the LED holder to the shield, the shield may conprise one or nore
mounting posts and the LED hol der includes conplenentary surfaces to
receive the nmounting post(s). The circuit coupling neans nmay conprise an
internal printed circuit board 15 arranged in a cavity in the inner housing
part and i ncl udi i L. £l i nts nounted thereon, a first
set of cont agﬁb&%él&ﬂéisg%gt édﬁeﬁ%ﬂé@?m&@?ﬁﬁ%ﬁs and a board portion
connected to the Shicelefstrical devices afd dfteni doupled'ty, médiffardackadnnectset  of .
contacts connected to the internal printed circuit board and including the -
t ernminal por taksmbliestiifisidasieablep cpnstiwcbamodpleg jAck charectdr assemblies withwi r i ng

Cat " of "cont adtiesaiaReAeRr ERonkRR Aoy’ b heshlTor s ARl 3¥lepye i o0

gengrating n&gglﬁondnfts_present, may be arranged on the internal printed
circuit board ereby the wiring pattern in the internal printed circuit
board i s arranged Qng sucheenneetar asgemblyps desanibed amb).S. Pateotido o}, 7381 ont act s

acsenbly for (ROUREPAGE B ONGSPIS A AstPriges A ucobis ahck COBRSIF BT acl
asserbl y f or BHHEFAG: ' e i DY ack
and an ' nnet IOHEE bt SEEEPYRR hoREd Vil L8R RS pREY 02 1

havi ng a contpgdulflig eNarséléctdhiREoniponbit is GgeAtdCTi® conddtérdsiahblpor ti on
extending fromthe jack and adapted to be connected to the nmain SUBSTI TUTE

SHEET (RULE 2Jegludesia housingra figo st el rorgacts egamged ingwdiopsiga eaghyadapied tei r cui t

o the ¢ or m repeousere e Forble S BERBR 4 1qthnd R RbARRSs delSact RRARRY (G "

portion has aa&ahgéa in3Hé hagsingodidiadhpred & edgaghig thé nixid prirfiéd diRGATHOARY, agai nst a

surface of one of the inner and outer housing part and a second surface

opposi te to teeatact eanpling sireyibmeansion eleetgcally caupling the firstand serprdsetstafon

agai nst a sur (o] . . L ing part. In this

manner, an anégq%ga%tgf Lgéé]agﬁg% @ﬁﬁrgg {dtlééﬁ?éaerqﬁ‘l%neaﬁ%mg%h?# ﬁn&%b%et %‘éi jack is

detier mi ned byintdferdnice ahd aRtadiecield holeastipantal §fsutoendifgihe hogsihg bad  and

. second surfaces of the bridging portion and the inner and guter housing
parts. The tefoanpaied {oa groypding eaglaneisthe anaia geintedisdicuihbeard| Yhe gopgtnar . 10

Anot her e”bo%@ﬂhg Blredit &gmqigag‘ief&é FRERhyY c{)ﬁgomwmggiso&e%n{%'dﬂpa{t' nt ed

conp J ack de prug- o] c

circuit board I'Ses a ining a recelving receptacle and

including an géhebidabosil pairspsiith ﬁmdti@cﬂsdgﬂﬂﬁélyheﬁﬁhdi& difigrential feode filer
housi ng part conprises a top wall including a cavity adjacent each side
wal | . When us@tp sammon mqdgiiten; THhe etigsdiselogus of ilnwasad stal. isipeorpemipd

tr%sm' tting ﬁf?etférgﬂéz) it he Iight 15 pipe elenment may have a greater
cross-sectional area al% a rear of the jack occupying a respective cavity
t han adj acent the In thetprioaae diztussébajovekthareds hbeteetrical connemsceastdmbly

efficiency of the transm ssion of [ight through the |ight pipe elenent.
Anot her embodinBriinghoth asasyakindisaton aabmBEgetcitering FOMRENs a mai n pri nt ed
circuit board, which is designed for enabling either surface-nmounting or 20
t hrough-hol e mounting to a printed circuit board, conprises a jack

i ncludi ng an i nner housi ng paOBJEQES QF THERINYENTION at portion, a

vertical wall extending,perpendicyl a{,@'ttﬁ the front portion and a rear <
ripe

por4d on ext endi ng ACEPRRRLY it i§3n ohisc BERseRidnYensinp tRrpYide RgWandavi t y .
Crcuit coupli j | 4 ' , i nclude _
an i nternal prll EEoggélgfbrd ?l[.lal?tc &gl%gﬂro gE%Fx?\gﬁaée@cﬁxgﬂ{gﬁ%‘?gé@ggﬁﬁf}&}tﬁpt e rear T
portion of thQndgﬂemﬁhaﬁ@gmmeﬁts, a first set of contacts arranged in the
jack and including contact portions arranged in the receptacle, and a
second set of cont uiother@hirsteidhe prssem nvention iulo Rsevide Ray and-imnrevasbar d and

i ncluding term nal partions adapted e TaL N i circuit
board. The i nt‘g?‘ﬁ%ﬂr CBP?%‘{QO&?S%W%@S? {ncélga% :%%g‘gf%aggnsd rlrcgkor ?ij’dn(gﬁg)g?lt ern for
electrically coupling the first set of 9 SUBSTI TUTE SHEET (RULE 26) t ~
p, PP 2003 WQ 00n2697 PGI/ US99I 23841 6
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contacts and the second set of contacts and optional filtering conporiehABR 2003
mount ed Ggolbbrsdnt ernal printed circuit board. For throughp®ftsoeassapt i N
use, the front portion of the inner housing part includes channels at a
front edge, channels in a |ower surface and slots extending _ ' , 5 from
the |l ower surface to an upper surface alongside the vertical wall. The
vertical wall of the inner housing part includes channels at an upper edge.

The first S%aéé%cc@g%'ﬁ‘%tct%ﬁf%ﬁéﬁghrOugh the channels at the front edge of

t he i nner housi the channels in the | ower surface of the

i nner housi ng parstill ahbthetgbleéthoef thid priesent Mviehor i @ brovide hedardf iehpkdVeguUgh t he
channel s at the upper edge of the vertical 10 wall and connect to the

i nternal primAdater eprnegior assgmbdies incdudirgmagnsticifidtering componentsandhousi ng par't

_includes ap;%h{i{i’r&ai%gsgﬁltiﬁ@%é@?&fromthe cavity to a | ower surface of the jack

t hrough whi 0 of contacts pass. For surface-nounting use,
the front porti ot igistill Afothenstjedi of thegeRati inventinlid peovideandiehad at a front
edge and channels in a lower surface and channels in a 15 | ower surface of
the rear porimpeyed mogulagsarnectopiassemblies sichiding shousingtraphlieef being f ace of t he

front portiaqn..In thi e ontact. nenbers. are. arranged partiglly in the
channel s i n SPHES %Mg%ﬁﬁa‘?’ﬁdggg nb?urﬁ tofal'%mtedaﬂ’ffu}@gﬁradp%tpﬁp‘gﬂg 0?;1% i nclude a
contact por tdofifacenbrabéts Aftahgddan tREhdRERPt acl e and termi nal portions for

attachment to the main printed circuit "board. 20 Still another enbodi ment
of a connector assenbly for surface-nounting on a main printed circuit

bo&rd conprises a jack recejvahle of an internal printed circuit board on
whf ch optional filtering cmmi ng means are nounted.
The jack includeg W5 8Lhif\RUS T L . I%{L}ﬁj

conprising a fron{], P‘%ﬁ?at pcl)rti on@%%%?@gg a\?\%%’ P{ag{;ﬁ)en [ r?ggfa)lgf%féenrﬁi cul ar
to the fronton2enbotinmem ofiadomectanssearbly for neotntnglomg nizapyiated ciréuitm t he
vertical wall. The rear Eigf\ti,on conpri sess& paj r. of opposed projections.

The i nt er nal P33Fd SRIBRYISES 7 light Pipg glementarzangsd) ikaiiagk andseRMPLSRg ftdeastonset ween
the proj ect!ght ulhsriiftth A8G0n HRHRH Sudtthhe cath [ibitHanSiBluiflf <CRRARCT S | nel udes
contact portions arranded In the receptacle and are connected at an

opposi t e endvisibletfiem arftont feek oftherjaeld and tight gentratingimemds for gereening dight 10
SUBSTI TUTE SHEET ( RULE 26) 5 0, ~, PR 20?3 \4&0 ggl 2697 P'g}-x” U%gQ/ 23841 of
contacts ar e"ROGHRERET Mpting of Aplug iy 3 5eqntarls defime V%EJ?FK-e <8®ui t board and

i ncl udi ng t egdx i %n@%g i ; hGdd: ?rf’l?a?@ t o engage
the main pri %ﬁgﬁﬂé?%ﬁ&%oar a%‘%“?ﬂ?&ﬁ?@g?ﬁ?ﬁ%‘@?‘ém ag‘lgrd i ncl udes
a W ring patowside bba sheeldstrrpesding thegagk, amd)geneentd lighttwiielt isafansmittedct s, t he
second set of contac 5 and. optional filtering. co nents_and |ight
generati ng n’é‘ﬁ%ﬂ t%]{égﬁftitﬁﬁfmﬁgﬁ?%?%’f’ﬂﬁg Wetéﬁgroﬁgg?c%%ﬁ’asc - J0U5 8t one LED

anpanged in abltPeRGAingnkbihsde 5 S AR EHD), V€ndt dHeerdt tRNGHthée6F thEfabl Ay of the
i ght pipe elenent. An advantage of this enbodinent is that an insert

assenbly i s whemsitiatad quisiddef thejaskniss diprensiprsiare notlimited byt siaeadf thec| udes
t he second set, of contacts. The 10 term nal portion of the contacts in the
second set of*ontacts are adapted to be surface-nounted to the nain

printed circuit bege pheRMdednSitSotedio ﬂWfo@%ﬁH{riSPﬂa&ﬂﬂoﬁrﬁﬁ@r th aprimeAd! ¥

separately, it can be assured that the termnal portions are co-planar
t her eby avoi direwt rachortieoughdwlermounting)to dprintedheisnitdoants SEreghck t o t he main
pri.nted circui oard. 15 DESCRI PTI.ON ,OF THE .DRAW NGS .A nore conpl ete
ap#ﬁr eci ati on‘@“@ﬁ@“ﬂ?‘@% OHSIMERASIANIAR 1BRGT HoHsipe part ?‘%‘“&‘i"‘t‘%‘ﬁ&ﬁ“ﬂg advant ages

thereof will nR&nd Mariding dsneel SorAens AYarged &f B ¢eptaclt/afd adapted to engage

contacts of a mating plug when situated in the receptacle and terminal portions
adapted to engage the main printed circuit board and electrically coupled to the

contact portions. The outer housing part has a pair of stepped portions and

7
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foll owi ng detailed description when considered in connection wth thei20PR 2003
acconpanyiwg edegeorngs in which: FIG 1 is a front view of apcT/US99/23841
sur f ace- nount abl e connector assenbly in accordance with the invention; FIG

2 is atop view of the connector assenbly of FIG 1; FIG 3 is a side view

of the connector assenbly of FIG 1; 25 FIG 4 is a front view of a

t hr ough- hol e- nount abl e connector assenbly in accordance with the invention;

FIG 5is at | G fy: ‘s [ si de
Viow of the daulestiRbndl i GEOLP portn fRictyq igh! Shnctinti bl 2

vi ew of an oeefirahgedingclpetidnnelf a jack in 11 SUBSTI TUTE SHMEET (RULE 26)
WO 00/ 22697 a APR 2003 PCT/ US99123841 accordance with the invention; FIG 8 -
is a front view of IRGfonaeRteassranaly mpylsa cosprise ashield agranged eyer thejjacky
cross-sectio ' f ' he

e oo of  Ptarftlelent 8eRhE Rl BedfuRad b Bl iy LOSER SHANSL 5, .
housi ng part i thet Shield. Fakexangdle)n@ HET hbldeemaPbd Srafged bklerifi ofth®& 11 is a
front perspective view of an inner _housing part of a jack in_accordance

with the i nveionnested to the shicld@nd the light genesating mopns prramged;anibe LEBNIdeg: part

shown in FIG 5 : ' i ' ' part
shown in Fi Glnjltﬁrﬁs cé?eGEAe?}gll}gedzie?%ﬁlgls}géésngc a:gloc nﬁﬁp%\gﬁ %\?Vg%# %Eﬁ%%%ﬂ%usi ng
part of FIG ¢éathtimdteding ke DEDibudb hhde pdif ofl dontdctddapted & erfglage themdis an
expl oded rear perspective view of a surface-npuntable jack in accordance

with the i nveprintedcirenit boaed. i The WED dwi(elaxtand shrough (esBerEiXA apHtus GS. 115 3;
FIG 16 i : ' ' hac in FIG 15;
AR 17 1c a BBl RLERal HBbr BERRE A Ge Milieio b A BRIROGHR, "

mount i Ng posi fekspettitve lighPrandin@éing kdction tof BRAlght pipk Gembt. | To &ttdch @i ICEBIr t  of
one non-limti ng process for manufacturing the 20 connector assenbly shown
in FIGS. 1-3;hglfestothe shield, the shieldimay ¢omapriseong er mprerppuntingrpogis and the

connect or &SR hiifed iASSLABNES DG, | TWMER 801 bl Bh(sF, 3 VI o of

an LED hol der "asse onnector asse in FIGS.
4-6; 25 FIG 21 i sThetirpuivetcipling niehes mnayl chraptieranamemabprmtsd tiveuitibvafd G 20;
FIG 22 is a rear view of, the LED hol der assenbly shown in FIG 20; FIG 23
i s1& side vi etrengedin acpyithiy) thenngshousingpagiagdinclyding eptiopal filtariag 24 s a

O, et =P BB ROS TR O SRS BRI e,
the 12 SUBSTI 2hd & b&itidEpbriididonAécted tothe intétRaldinted\M2c0id baatd SahdR(GEtddd38t 23841
of contacts connected to the internal printed circuit board and including the
terminal portions. The internal printed circuit board includes a wiring pattern for
20 electrically coupling the first set of contacts, the second set of contacts and the
optional filtering components. Also, the light generating means, if present, may be
arranged on the internal printed circuit board whereby the wiring pattern in the
internal printed circuit board is arranged to electrically couple the same to some of
the contacts in the second set of contacts.
25 Another embodiment of a connector assembly for mounting on 2 main
printed circuit board comprises a jack defining a plug-receiving receptacle and
including an outer housing part and an inner housing part, contact members

arranged in the jack, each having a contact portion situated in the receptacle, a

terminal portion extending from the jack and adapted to be connected to the main

8
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invention, FIG 25 is a rear perspective view of the assenbly shown ji th ARR @3
24; FIG 26 is a top view of the LED hol der assenbly and shield for use in
t he t hr oWMOMBBY- nount abl e connect or assenbly shown in Fl BEST/USIM23845 or to 5
connection; FIG 27 is a side view of the LED hol der assenbly and shield
for use in the through-hol e-nount abl e connector assenbly shown in FIGS. 4-6
prior to connection; , , FIG 28 is a side view of the LED hol der assenbly
and shield for use in the 10 through-hol e-mount abl e connect or assenbly
shown i n FI fhted eifcuit oard, and ar ixiterarediakd EBidgRty poation coniptiagietie comactof t he
connector assembly shown in F|GS.. 4-6; FIG &8 IS a cross-sectional view of
t he connectBRTigR ihths terminal perton. Hingscordanse withdhe mvsation. ke bridgingo- 30 of

ranu act ur | Ry B £ AL bl PRy ANl Bebb il e R BheleBiarone |

.~ perspecti veofheimmef amhoiteekiouwsinggaitrand a sefond serfadeappositend @ frsi ack in

accordance wth the invention; FIG 33 is a perspective viewof a filtering
ubit for therfaseprbuttipgat keast gt &secgnd logatiqn againgtp sustage of the otheaaf Bre t he

fil i ' i 3. ) . .
F L e g, Uik SRRt BondStn Bl a8 e S RUQASS LEAL iBRGRRCC Ve
per spect i vepuitiew fin thegadkeis Wetshmined by ticlfest 3 sedonGilockfionsofthé kwmigkar t_of

one non-limting, process for pmanufacturing the jack shown in FIGS. 32-36;
25 FI G 38 fitst and pegand pusfacss obihe PHERING Redion aad thegnnes and puigy howsing:- nount abl e
jack in acc i 10t he.inventi [ ' AnyLs! | ndicator with
portions cupmn@?‘etmhalﬁ%&gﬁﬂg‘%% egils\‘éxl%esv'fvﬁ(t)@llyhéeﬂfaé& showmn in FIG 38
W0t h portions cutAmeti¢r embddiiiznCeBSdonhetttr sSHntbly (Rh&utihg ona MaiAPf ~ 2003 WO
001 22697 PGI/ US99| 23841 FIG 40 is a side view of another enbodinent of a
sur f ace- nouRFBBASIPYEROgIE camprsesfiack dafiningarlug-rersivingiscentadietndg a vi sual

i ndi cat or.

Ther o ar e s SYARE R G Terie el it dp et gy 08 SRR B ) o

descri bed bebmptisd§&Qb% oalldhéludihg aravity ddjdeenteasic §ide odlls haised With a
D fferences between the constructions include the manner in which the

connect or adigBhBIPg clemenbdgserbedpboye. sheshight transmittingsection(y) of theighd circui t
d i.e. .. ] i T h
e of r DR hnGD ey BUEG R o RS SECR e FUTERCP U btk 17,

board. Addi tairespettivhi dabity etemesljdoeitubefroftifacedif sivd jasleshd-theeby frereassgenbl i es

i ncl ude the Qi siog of vi sual ir}di cators in, sone of the connector

assenbl i es ISLHCIFREY firre%nsagswqf ight trough thedight pingielement-ed nagneti c
filtering conpone ' ' t others.
Vari.ous conbi nat i%ﬁn&%é{ r&tnﬂ)gggn %8?%?%@%%5‘%@@23?‘?@9@@@6’?‘ ;%:r{llg@e and sone
conbi nat i ongprihfedaireuil bealdo shithiedesigned ffier enablingreither snface-moomtivd or Wi [ | be
used to desi&nate identical or sim,|lar ,eéer?nts t.hroughout t he several
Wews. Ref ertifoighhpledpoyniingtesa pripted gircujt board, SOMPHSEHH jaBt WelidHigaty or
assenbly 8 i; Qk:da | ; j i | j .gce-nount abl e
jack 10 and_lgnégﬁxlgga 0 ??Fé\fngﬁ%lh g ﬂfﬁ%%ag%&?%%ﬁygggaggﬁ%ﬁgﬁ‘g 4 defining a
El ug_—rec|e|4 wpeg:endmem m:thie fﬂ(ﬁlltﬁﬁlftmngrlukrﬁasilgmmmﬂttgndnﬂg&a&mrdrfgmdthen t?g ]

n ont act  poeRIohWER 28 AP cPYIO HoriSoR M RS A RIOUdEL A B port i o
the Lower f Arctered URbGInR shelied Erifuchl Brifted Lintil ik denBB0bd 07 Y, o be
c2fupl ed to neavitpdn thadearortidreofdhe inaerchowbing Ipert, @ finst setl of: contacist artanged in~ boar d.

To facilitate surface goynti ng of the connec¢tor assenbly to a printed
circuit boarte s 8d felidias oo) pPﬂ@&f%ﬁmﬁﬁaf@sm@a ? GEWESh t he

shield 12 an r AT [ | mcRake thiegs Si de edge
of the shi el(%k% f\alcg;cclgu eéaiatr?ttgéaltn\%adrlﬂ}pgq%?&{rgﬁ?or?ggﬁéd; gpedlgt ab 20 having a
flat porti onpafiensatapteddo tngdge tieamgineointed circyjt bamdli The ineynal prinfedt he pri nt ed

circuit board. The flat portions ) )
circuit board includes a wiring pattern for electrically coupling the first set of

9
SUBSTITUTE SHEET (RULE 26)



14 SUBSTI TUTE SHEET ( RULE26) i O APP 2003 WD 00! Z2697 PCTNS991738411 BO%PR 2003
may be arrwQ@erkedn-line, i.e., at the sane distance rearwarpPCTUSIOR3841r ont
face of the connector assenbly 8 as shown, or offset from one another,

i.e., pat different distances rearward of the front face of the connector
assenbly 8. Shield 12 includes tabs 22 extending fromthe front face of the
shield 12 inward into the 5 receptacle 16 and may al so i ncl ude ot her
grounding ta } i ii i he jack
01 s of ot he A B e AR el Btk B e A Fo B PRl TR ed ™ A 2o,

t he housi ng bn thesintepme! ipointedicjrcuinbéardle nounti ng posts for facilitating

connection of thejagk 10 tq a printed ¢ircuit board.. Additional ,. details -
of the constructi gjﬂr @FO‘E%%éh‘i?%\m? SRyt ijro(%t goddiop (gélPet WNEFoySing Pa
reference 10 iﬁdl’udléls ERannklsat & fronfédge; ch@mﬁeﬁé fh R1dvitr QU Bld% Ldg

connector assenbly 48 in accordance with the invention including a

t hriough- hol e-fromithedbwer suafake ©Gn uppertsuehce d2ngsidathgodrtioabwall. Theverticdd 48 and
an external LE der 160 on whi.c pair of LEDs are arranged. Jack 50
includes a h -qrfgixgwnﬁ%bcgﬁlqggagdygq%ﬁtcﬁg}qe& ‘?tééﬁ{PPE’a‘ngi‘S[rg‘é%ﬁﬁéet usi ng 16
of the surfacggs: i i Ltk are .
arranged in %ﬁgﬁﬂg?égﬁgﬁ’%gﬁ%n&m&s?%ep%é&&?%}(%F]H}gpﬁ %rﬁféﬁﬁg%giﬁﬁg 54 and in
al i gnnent wi tthrougte thefehanmets inhthe kwteesurfice bEMehahetdronsiad giatt] thraghdet ai | s of

t he constructjon, oL he light transnjtting €l ements 58 are di scussed bel ow.
Cont act nmenbetds Bghg fronkparon an ﬁw ithfqh#enﬂaagihﬁgmmr,e aohthexeiticgl a

cofg act portig Qﬁac 51 i o I t . As
de&ri bed m)re&n# u f% geeﬁt(t)wf&g%ngfgal erf[i}}tgd @#%er!?%g’ t};‘%%@%ﬁﬁ@fgg{eﬁ%@% shown
in FIGS. 4-6)housinglpan isniudes gpettures exbendingufsom ghSdavitydo priowerdmgfatesofith@al pi ns
61 extending .dq%V\@{war f,r.am.t he Iawer face of the connector assenbly 48 for

i nsertion i ntJ8*c'GrE the seenod sehof SOntacts Passyunt ed circuit board. The LED

hol der 160 secur espd &adgceiiuingtdie ¢ j g d fromthe
| ower face of the cénnecct or ‘éssngr%E?’y 48 t\(,)lgrarﬁﬁnséftthi é’?l&?ﬂ?‘g&% respondi ng
apertures in inbedgrdhanesls gt a fronttedpomnddhattiedoin 4 lovwes sadfdce ahd ehanntlsiic al
groundi ng connecti op be en the,shiel.d 52 an he. ground of the printed

ci ?guit boar d{gwéﬁﬁfﬁpalcﬁ\ﬂtﬁgsﬁﬁé’ogﬁ’&énﬁ gment sy q&nacggm.}e Pd’éf‘e]é’w_ﬁr downward

. facing tab 59su?f3@@5ﬂﬂetff?mEﬁ‘orB@ﬁ.SIr;tmsQH&hc@rﬁa&ﬁﬂé&%f@ abdarfal hgedaﬁdrtri“{l pCl reuit
board and be 15 SUBSTI TUTE SHEET (RULE26) WO 00/ 22697 1 "APR 2003

PC TNS99/ 2384the chanmeksdn ttle lawgr sufadésraf theefjomtrantirearqoitionEhand sinlwdech 52 al so

i ncludes tabs 64 extending froma front face of the shield. 52 ipward into
the recept acl SRSt BORFOSAIPHERAT0 s FRFSPHES Sand GrmBRLRRTHPRGLCT AACBTER s 66,
such as groung hddafiPsrintedcitdifc BHARET and side faces. The housing 54
general ly includes nmounting posts 56 on 5 a |ower surface thereof which are
adapted to be i nseBtikdnotherembmdinegy ohalcompeatoe assgmbly far sutfacepmountiogd omi r cui t

board t bl ing. of .the jack. 10 to, the.printed.ci it board. B
cont rast, suchHBLRRIRY St R0o SORpBisPEmaek FesiVAPlE S HE OB 14 or

jack 10. 1n t Brcuid Boasd éﬁm%h%meﬁdlmeﬁm%é&ﬁpd@%a‘iﬁlim glnetdiffig Bkatly type in
that it includes eight contact nembers ©60. t, 10 Referring now to FIGS
7-14, the conpemeountedf Thejackninokidespnamterhousing partaadan annet houskigpairtng 54

i ncl udes an out er .housi.n t 68 sho {n FAGS. .7-10 and. an | nper housi ng
part 70 shown CrPHfIaRsa FTG T borkbn S REksl Vel Sxmeig e Rdisalrly BaFPE 65, 70
ar gsmade of dighRatahi & BB PRI exteNnB R RH2APRYS the QLIBicAIPalll 4TiRAedtave the -
sanme general construction, with the eéxception that the housing 54 of the

j ack 50 portion comprises a pair of opposed projections. The internal printed circuit board

is arranged at least partially between the projections of the inner housing part. A
first set of contacts includes contact portions arranged in the receptacle and are

connected at an opposite end to the internal printed circuit board and a second set

10
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15 includes nounting posts 56 whereas such nounting posts are optionaf AeR 7003
housi ng W hadobe ] ack 10 and not shown in the illustrategcpriReshgANt -

such, the outer housing part of jack 10 is the sane as the outer housing
part 68 of jack 50 with the possible exception of nmounting posts and the

i nner housing part of jack 10 is identical to the inner housing part 70 of
jack 50. Thus, the sanme outer and inner 20 housing parts could be used for

f - t abl t I hr, h- hol .e- bl
connect or QLSRRG SroenRG At oRe BRat the Husfhal AABRT I SR 05 net udes
a top wall ngudi%h(ii&'ln'}@l!?ﬁrt%ﬁs ash Gppdsitd 18 Which afPadaPreA S bhQige e t he top

-wall 72 an i de "wa 4 extend beyond a rear edge of the bottomwall 76

t o t her eby niaihipniated cirgyit bgard8 The intbmabprimtediciraifit hdaed imgludes Awikngig part 68

into which the inner houysin art, 70 is ipserted. (FI 9 The top wall
© 72 is shapeRfUFB @éﬁe télcq@ccé’glgggggﬁfg’ﬁt s¢t Pg‘é\(?m?cltﬁeﬂbe C‘(‘g &t 2’9‘)“’.““\%% front
fgce 82 of éﬂ&?‘op%ﬁﬁrﬁliéﬁﬁé totEpSiints £ lié‘l‘x@?&%ﬁir@ hédnd, TRE [igh'trg‘en tifg'd ,
apertures 86 in each stepped portion. Quter housing part 68 Tncludés a pair
of el ongat emedrammayl congBise at leastiong LEDvarraniged apalignment with airaspebtive lightt f ace
82 rearward 16 SUBSTI TUTE @I;EE ERULFZQ 1 0 APP 2003 _ WD 001 22697
PCTNS99| 238H4RSPHtng seqtiop;of §-[’(‘ P& C'Yntoyt er housing part 68 al so
i ncl udes a conb (AT et | g £ f : Vi ng ends
of the contact rrggrt%g{rlésmabgg%f%ﬂ %gtlﬂp&g?ﬁ ggies;i?%raggﬂsgiflag?gﬁ@slftx%g{ng%&?cﬁ{ot he conb
portion 90 thedmernahprirtedeisuitiboardandioslades the kecoag settaficontadts. The expl ai ned
below wth reference to . FIG 19. /A slot 92 is.forned S Ioegl'g{ ﬁjhe bottom

|1 76 and' <SRt PATHAR Qe §antacts i therspepnd.ser of cRmfagisarzadaptedtgbeg2 t her ei n
(FIG 10). I ik r ; Il 76
(FIG 10) TRECERmER R mAnTRRiclR toRRa R, O ahREreRsbe T b1 & ned
bel ow. The imerassembiyadeparately, it dandetaspoed thanthe ertrimeal pattions hrewokpigngrart 68
forward of the_ conb, portion 90 define the rece taclengé. unting posts 56
extend 10 dYVFRRAYOIGNERIPRIEMS HheB MAURLPS s CORBprtaRAsFemBlY to He faia
conpl enent aPMmgHE{r@,gggoﬁ@!apt ed to receive and retain the latch of a mating
plug. Referfing nowto FIGS. 11-14, the inner housing part 70 is shown.
I¥dher housing part 70 includes a front flat portion 98, a vertical wall 100
ext endi ng upwar d fromflabgg 'iPO '%ﬁgﬁg}on 1 Ol defining a
cavity or well 102. 15 Ei Gt 2 rmed in the front
edge of flat poriy ggred@niide Sbﬂ@éiaﬁérpétsthéBﬁes@ﬂﬁn\f&iiﬂﬁQndiﬁx,ahi'"Sf fhgar of flat
portion 98 adjacent the vertical wall 100. Al so, eight guide channels 108
are fornmed atterslahtadyantggesfthereofonilfbeaeadilyr underst@sl bycrtdnereg t@thgi ng fr om one
of the chan s .104 t respective one of the slots 10 FIG 13).
Channel s 102.,06‘@1"8%’ e@ﬁ#ﬁ%&‘&f?&‘n‘ﬁl&qr’scof@geﬁién G?Wﬁg?‘bwggt % 20 accommodat e
agontact MeRRRRpRYingralingil Weickhannel s 110 are also formed at the upper
edge of vertical wall" 100 and di nensi oned to acconmpdate a contact nenber
60. Ridges 112 arfdGf basmliomsryiavhef ypypréacegnoyniahle ednnettar agsemblydn 98 and t he
si de surfaces ofd vert.'g_lctﬁl .wall 100 to facilitate securing of the inner
housi ng par 2939395 & BedF " Bbsi ng part 68. The cavity 102 is defined by
a rear surface offiGhe i2btop&idw 6fthe\vBhhiecldiQssemtigofBld.9;116, a rear wall 118
and a lower wall 120. Eight guide channels 114 are fornmed on the | ower
surface of | ower K@ B is2gde wigutofithe egringetior assemblyi oftFIG. Liespecti ve one of the

gyiLde channels 1 he rear .end, 122 of channel s 114 adj acent. the rear
S 1178 has & ddDniEe ESRANoEE TroRe hoRatalBRtTe forbeetoRelsBRE R 0114
the reason foeoibihdeRvibstheXileatio@d bel ow. The cavity 102 is provided

" FIG. 5 is a top view of the connector assembly of FIG. 4;

FIG. 6 is a side view of the connector assembly of FIG. 4;

FIG. 7 is a front perspective view of an outer housing part of a jack in
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17 SUBSTI TUTE SHEET (RULE26) 1 0 ~, PR 2003 WD 00/ 72697 PCTI US99173841APR 2003
with a depudnotizépssary to accommodate a filtering circuit rREFUSNI2H41 a
circuit board (discussed below) and to this end, includes a rectangul ar

slot f24 forned at a - , bottomthereof in order to maxi m ze the avail able
vertical dinension. Further, eight apertures 126 are forned in the | ower
wall 120 to allow far passage of . 5 termnal pins of the filtering

conponent | @&otdanee alithahe fiveatidd;on of the termnal pins 182 to a printed
circuit board. The_oguter and inner housing parts 68, 70 described above are

used in several ofFlEhdisaiprictew oftheawsrousingpakefkIS. descri bed herein,

bot h surface-noun | & . ! kough- - nt abl e
connect or assenbl ?:Zg'. gi%gﬁggsl%reg{w@n%geg?h%tﬁ? o@{lglé&tsﬁ Ut p%%e"-%ﬁh‘ftrtogg e

connect or asakdplie Bnd1949 dfAIGQ8:0ut er and i nner housing parts 68,70 is shown
in FIGS. 1 3 and its assenbly will now be described with reference to FIGS.
15518. (cuter houdildgl®ifra cres-seeienah yiew efthe guterbamsingpgrtf F1G. Bakyn Fi r st |

to assenbl e e j ) rg.ate contact nmenbers 18 are stanped | S and
arranged in tg@ﬁlﬁé@fhg%?%lﬁﬁ??ﬁ@ 2i’nner housi ng part 70 such that the contact

portions 18a exterriG. M & RBht feEPEMivenGew BE 8n RindKousing Pakt® afjickih of the
flat portion 98 and internedi ate bridging portions 18c of the contact
menbers 18 exreemdanchithythetimventipainnel s 104 i nto channel s 108 fornmed on the

| ower surface of t at_portion.98.and.thr.ough channels.114 forned in the
| ower wall 120 of F{iﬁefl?ésé? ofov'ep%lofl Sﬁmfﬁfolﬁm% ﬁ‘gt ?l}?ﬁ‘gﬁ'mlﬁﬁsﬂhg part 70
(HoGS. 15 and 16) FIGhe3 i©4 Bbtesth view df the snkBhowing! faet saewh acFigEIThers 18
descend obliquely downwardly for attachnment to a printed circuit board in .

vi ew of the | esserFlfepétis afrossréectional vigydofithe inrfer housingpanmrefidG11ktakew such,

an upper surface of y.a first nay, portion 18c 1 of an internedi ate
bridgi ng porta?%wt%%ém%fme@c%%@h%ct menber 18 abuts against the rear end

122 of a 25 respeqiQ/e5idanalodededripefapediie view bfa hitfedb nfuntabledesi gnat ed P
1 (FIG 17). Thereafter, the inner housing part 70 is inserted into the

out er housi ngcperdan@awith thegnyentian forne iy thel dodhesgprtabsentblyashopar iniF3GS9B of t he
i nper housi n%z_part 70 into the slot 92 in the outer housing part 68 until
the ridges 1 shap into mating structures of the outer housing part 68.
Insertion of the iFI®N6H9HSERodd fonf PetsPéddive FicOLBISR¢ JHell EhawiERFIGRIL;E26)

9 0 ~, PR 2003 WD 00/ 22697 PCI/ US99/ Z3841 the outer housing part 68 is

gui ded by the presEiftd7ds acrsssentignalsvioy optheripek hawain RKudliorig apart 68 whi ch
enter into t cha . ( Fl G . .Upon insertion of the inner

housi ng partq%u"a néﬁ{%&é@ﬁ%&&&%ﬁ%&%@, 18 arranged in connection
therewith into theFiditigris Adlest ¢t@rtpdiohe G8n-ligditih@pdtesd fRQhdriuBitnuaingdhé he | oner
surface of a second planar portion 18c2 of the internediate portion 18c of
thédcont act rempester asemply shawatin EfaPnks?: a surface 68a of the outer housing
part 68

-

FIG. 19 is a view of a light pipe element for use in connector assemblies in
accordance with the invention;

FIG. 20 is a view of an LED holder assembly for use in the connector
assemblies shown in FIGS. 4-6;
25 FIG. 21 is a top view of the led holder assembly shown in FIG. 20;
FIG. 22 is a rear view of the LED holder assembly shown in FIG. 20;
FIG. 23 is a side view of the LED holder assembly shown in FIG. 20;
FIG. 24 is a front perspective view of an assembly of an inner housing part

and a filtering unit for use in through-hole-mountable jacks in accordance with the
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(this location being designated P2 in FIG 17). As a result of the abyppRRN;
of the upper surface of the contact nenbers 18 against the rear end 122 of
channel sWOL/236RT t he abutment of the |ower surface of the ROWRIRBtbnbers
18 against the 10 surface 68a of the outer housing pan 68, the contact
menbers | 8 will be secured or "entrapped” in the jack I 0 so that the
angle of the termnal portion 18b of all of the contact nenbers 18 relative
to the bottom surface of the jack 10, and thus to the nounting substrate
(printed ciinveationpoard |126) on which the jack 10 will be mounted, wll be
substantial ly theléi%rﬁ, i.e., the termnal portiogons 18b will be col 5

pl anar. The co-pf 15,2 reas perspeativsrvigw af therassembly ghown iid G186 of the
.contact nemnbers ' SLOH.F | t Ri.ag A i nce

j acks are constrﬁ%’?&q\gmh?ﬁjgggﬁr?ﬁ%érﬁg hcoon %E. ﬁ%{%ﬁel@ﬁ%é@nﬂ&@ct menber
. may have nedbeupheladle-promptabld @mntdrat asdéthbigrshbwain FIGS.&4-6 pribiwe ot her cont act
-menbers. This 20 difference in nmechanical properties causes irregularities
wRen the cofPMEfiRenbers are formed in a conventional stanping operation
and a jack is as : : ' ers upon
RSsenbly of the FRuRatedideibl B BRTED FoldcPRRLAGY B8 SOM A harRIRE

mechani cal  ghroggh-hdlesnnintdblecohneétoc dssemblyeshswn My FEGS &4-6 psiopee t he angl e of
the termnal portions 18b is the sane, a solder |5 web 130 may be forned

al ong the tEPRACABIMportion 18b of each contact nmember 18 and will be
properly aligned Iy Bt ! [ in which the. tact. mepbers 18
are electricall yF\(i:GS'u:zp 3%%%6‘{' Q%ﬁ%ﬁf&@% h%lpdre(r:ﬁ?sf m%@aﬁﬁi s?‘?g&)?‘)srélée B 17).
Arpt her  adv alitbagiehelé-nidimtablé Eapeesdt agtembshosntii FIGE e 6 agBr@mhedtioassenbl y
time is shortened_because secondary form ng operations in which the contact
19 SUBSTI TUTE SHEES- 3Rsiapzaploded vigw.ofiihe sorgetor gysemblyyshown ipEiGEder:23841

menbers are nmani I 1 1 1.1
advant age i s tha’?#d? ﬁje@%gfll{}gscs%& ?’r{é& ange%@rtﬁggé)%b%?é-&?gggﬁ%lo%% Fﬁ:’so t he
i nner housi mg6 ke aléfg erdideBO-Bbyf PiG:Ment shorting of the contact nmenbers

to one another. As such, assenbly of the_ jack would entail only insertion
of the - 5 i nnefl@odkisicfloy charyof onanencliitinginsecess fasimagufagturingghe Shi el d 12

t hen be i nd the shielded jack then coupled to
tnE% printed @b@%ﬁ@g&&g@%%ﬁ%@é%gﬁ? Shield 12 may be secured to jack
10 by neans of a FGai2 iy peasiectiv8viewaingethepembdidimentdf avatfacel 18 of the
i nner housi ng partl 70 (FIGS. 15 apd 17). 10 - Although the jack 10 shown in
FIGS. | S| moyntableigek inacoardanes Witk thejoNentia®: the outer housing part d8 and
i nner housi ng pargig/ {up&% : [ 0 cont act
menbers. Al so, thﬁeIGbg% ({agraay %%ﬁ?se?ﬁgéglgrt ?lgﬁg%ﬁﬁﬁg%g%ﬁkﬁgggghﬂ% may be
constructed 3#;fferently, e.g., in shape, yet still provide the advantages

of this enbodi me of the .inventi i.f channel, or b s _are formed 15 in
_OEQ housi ng part rﬁlg’- E‘é(‘ﬁe‘? yde yiew %ﬁﬂ? g&?"%ﬂ%é?@%&r@néﬁ this housing part
I s assenbl ed togeﬁx@ﬁﬁw érl‘e:{pgkﬁ&eﬂge%r glr@@eamgnmmmﬁ%%@nﬁ&m%@m pggt S

cooperate to entrap the con ina partic posi tion.
al t hough t he chanlié. 86 is an exploded front perspective view of the jack shown in FIG. 32;

0

FIG. 37 is a flow chart of one non-limiting process for manufacturing the
jack shown in FIGS. 32-36;

25 FIG. 38 is a side view of another embodiment of a through-hole-mountable
jack in accordance with the invention including a visual indicator with portions
cut-away;

FIG. 39 is an exploded view of the jack shown in FIG. 38 with portions cut-

away; and
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| 14 are shown forned in the inner housing part 70, it is within theldchifell03
and spiriwoodrdebe i nvention to provide channels in the outrIT/t8902383¢ part

68 instead. 20 Furthernore, although not shown, a LED hol der and |ight pipe
el enent descri bed bel ow may be arranged in the jack 10 since the outer
housing part 68 is forned to receive such a light pipe el ement and t he
shield 12 may be forned to mate with the LED hol der. However,

envi si oned that ¥hg, 4@&‘&55@w9@&‘&ﬁ§tﬁéﬂ&ﬁl§‘d&ﬁﬂ?x{t%@&fs 1. m&%&g& ji.l% “and

i ght pipe elenent, in which case, Iinter 25 a e top surtace of the

out er housi ngaqcardaneﬁwdhelse m&entmadadmglawlmhmdmatoc,aw tiés 80, the front .
face of the outer housing part 68 would not necessarily include apertures-

86 and channel s 88 woul d not be formed in the outer hou5| ng part 68. FIG

18 is a flow N , >

SUBSTI TUTE SH - [ ) D 00T 2t \NSY

FEGS. 1-3 incl udiThgretdre sg\amu diﬁersiﬁmmnsmmttﬁhm mdsﬁﬂﬂr?coﬁﬁ&tmf&ssegﬂﬁﬂes ng the

i nner housi h is al.so referred rear..plastic nenber).

| ehe assenbigiss b Each foninGiag phlf bEHimSbetisporeiety { BHTRRIOH om f he

i nner housi t { ;H%},g menber s

18 which ar er&%htgggaﬁghggbgsng%%héi%eep %q %egg%é%g?&gan@g{r)@q% are

[ Blser ted i nicon?dfwed t:)raesubmnnsm suvh qsarpildrfxgaltﬂﬁﬁbdarfam,h\bMemm écmf)mgghe

obl i que contac or i ops a e er housi ng par is

rml ?edt (st e;i“sie&@) ﬁ‘”'e‘ﬁ“’t“ﬂg% ﬁEsEE’rﬁ‘fﬂ ‘i}r"tb‘ft%f’ﬂ@ qfrﬁ‘i’f@?‘%%%ﬂf(ﬁ'“f?&rt 1;8) atnd
act ne aﬁ@ step 0

form a jacrkTq§3}§e ﬂlrﬁnetérgﬁ e AH 19?{1722 fza Eﬂes?%%l@éﬁﬁug%bsggck 10 is 10

inserted i ntamnhdftﬂoxsﬂssahbheﬁm(lsdaahe j:ﬁA/)Slorﬂ'dslléwmhhﬂwatmm of¢heand shiel d

12 are teste step 156) . and then connector assenbly 8 is corrpl ete (step
158). As not eqienassemblies byt ptpthers anwelhas onr 1>ar¢eam§¢%at6¢ntaa@e ¥onnect or

asserbly. A s SERAELIEH s G hOLAHIDOP ALen RU LA RbERARNRAQs 255eDly

48 utilizing ou I nner housing parts I's shown I n 4-6 and
its 15 assendimbintion afeheshdeatherss miah del applidd in pfaetienarel somefdo@iinali®n?5. The

connector assenbly 4 | so_j ncl udes an tional sual di.cator and a f
1't%ring ci rcﬂngsc‘\é’F@Bbgg i s 0§ SPMGHAE erﬁf‘?fe‘ﬁ@eé WYbﬁ)u?‘iﬁirto[‘}‘@%!g%t"’th jacks in
accordance V‘deHuéa'i‘Sréxﬁa‘fﬁf‘&lk&@ntsltﬁ%li mtaﬁs\eeérhl swd ack 10. The light pipe
element 30 is a unitary piece of ht transmtting material, such as

pl astic or gl ass, Rh&murlg;ﬁrat maIfIGSoﬂ-3eb@u@&ﬁeen@@tahlgmmaanmmblyrﬁgnsect| ons
32 and a sup cture 34 .f gr ggonne tin sup sarne.
each 1 ght ¢ Rcemilange wih ti B frgiondnthaBe ARudhesmgaiians SRR Thand  shieRe

di mensi oned {9 dhbwh U&umcm&maa&&ﬁme%&%ﬁ 35l réc@ﬁnﬁ%ﬁ‘e@é’ ptPLIB4 Ng part
68 so that the front edge 32' of each I'ight transmiting elenent 32 is

a2 acent t heahd cmtack aeebtes I arranged ut the hbiesing ip(shewn neBe ¢leandy HIRBGS30) . A

rear portion f.2 e nsmittjng sect s, 32 .ext.ends slight
upward into tlg'gﬂa@?“?ﬁ tag{)mgp%%{f]?aégrcoa#a ?M*%‘hl%ﬂwaﬁém ®part 68 and
have a | ar gegeceptadic 16Qhl aWiniikd (?Ohnﬁl fabRienaRigirt R WartOfronh e RUPAGS bf Ng
structure 34 includes latches 40 for cooperating with the apertures 91

above the coﬂtﬁjpdtl()mds)lzhdf bgl@gv ﬂ)gﬂ@verrfwsmfmlgejp@k 10.6Bhe termipalpogtianise | i ght

pi pe el enent to the,ou art .68. ,The .ove th of the 21
SUBSTI TUTE SHgg e(*ﬁ?k‘éé%jg (o aSEE PG P HiF S94RF © Srhe priiitfdirtuf _
B board. To facilitate surface mounting of the connector assembly 8 to a printed

circuit board and establish electrical grounding connection between the shield 12
and the ground of the printed circuit board, each lower side edge of the shield 12
includes an vutwardly projécting L-shaped tab 20 having a flat portion 20a adapted

to be coupled to a grounding region of the printed circuit board. The flat portions
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PGINS991 23841 |ight pipe element 30 is slightly less than the | ength0dfPRt264
top and side walls 72,74 of the outer housing part 68 such that the rear

edge of ™WRO00226% transmitting - . sections 32 will be sl PERUSY)/Z¥dlr d of
the rear edge of the outer housing part 68 (see FIG 30). Although shown as
a unitary piece of light transmtting material, it is 5 possible to

construct the light pipe elenent fromnultiple conponents and/or from
different materials so long as the light transmtting sections are nade of
a light traR8ammtay bagrrangeetindine, ifd. @bthesame distinoereanwirb Df el fimt fA®®LT or use

in the jacks in accordance w th the inyent The LED hol 160 i ncl udes
2"t e o e OB ASaTTIbLY ] 28BS OFSS OB SN o o Aerion | ED

assendly 16gidckdidarh of B RAhcObr iieloBnth LE%@aS P8 Shigfa 190Nt act s or

contact nenbers 16 | scusse 1es 162 are
. arranged r elirdlides tdbs 22rextemdirgfrdwo tiei frant free tof i@ shietch12 instardimeditheED assenbl y

-162 will align wt respective light tran i ng,sectiqn 32 of the |ight
piPpe el enenfgosetadegﬁtaalét@ Ve Bklede ﬂmfﬁwtﬁ%g it 6° figclosederein.olreth 15 t hon

pr o] ot - boy st SRlboRith e e 1D% oy RE A mr i R S bl e
el ectri cal * abhtactmembers d 8a Alsd, tedusing ¢4 ntaylopdonhllyrinsihdeimotuliting pusts i s

nount ed. Co%t afc 5 166 are shap ﬁig |nto channel s, 168 so that the LED
assenbl i es fepiagilitating copaertion of the jagkp Orfe paeintedgirentt heard eAdditionalk 160 al so

et SR gr ARToRs A L BR ok 18 el EbofE (Ao °
agkenbly 10,tbFIGBeRpELti vely. A snmall overhang 172 is al so provi ded at the

upper edge of -the LED holder 160 to pre %nt vertical mopvenent of the LED
assenblies 162. HIGSué 'Bé‘hﬁ?ﬁglkb‘i’lﬁt"é‘amf i conpectorassegally 48B4 are not

situated in n ts
o8, 70. - Thus, FaranStE SuErubRn |RIERlE 4 ¥edudf oM R RNl RN o P oReld
linmtation o&ﬁatrtm[;ed Zround thiehjeck ABNanduinlesteredh LED holder! I60Toh athiclna pair of esent i n
prior art corﬁéructlons in V\?ICh the LED bul bs are situated iin the jack
hou5| ng and ks areagrapged. plack s lnchdess heop WWW&?&%P@W&HVGﬁ‘%"F@ specific
ustry st S g00/ 22697
pENeso) 236t pEOEirE GRS LaTE il %&d%%@é%ﬁhﬁ el S rer
connect or assveairhnged mnhmtsrfdmnden\t\heténeﬁphdapommlof'tlmmousmgSbandihy type of

nsertion | MRS ;&p‘é% o i LD hldes. AoRMonAL ARG Bhponent 180
i ncludes a pédxﬁhﬁél aﬁ'&f%'éf: %ﬁn%é&m&ﬁ%@&e%%ﬁ&s’d&ﬁélg@t Pper region
oar 60 0

for receiving porti o he contact nenbers tering
conponent s smembers 6laroalis am'&]gedmuthcédumng ﬁh@aqdr havirerh gontast pombo@ﬂd 183,

term nal pins, 182 .connected. to the p ted i,t bo 183 and i nternal
cBPeur s ry T oRNBS R AP st peeRIaRle B s St R BUBCHIA nenber o 60
and the termyp ?ﬁeti&'fﬂ&nla@%o 69&@'1'86 tEtRi’“Q! 191§=Ié§14-6?xs9ﬂso a@raﬂ%éd gnpattern

on the 10 printed circurt board 183 One such filtering I's disclosed
in Townsend bhousig S4arglcprosidds whoinel pxas 6hc)ugtd1ng’dcs~ﬁwdrd élom*lrye lower facec| udes a

capaci tor whi i'S not nece ry.nor shown in the il lustrated enbodi nents.
A Br ef erred eﬁﬂ@ﬁpﬁ'&%ﬁsw %%f%l“&?eg?nf"&tf’ CPRESPORLDE ARETHBESEN Bunt abl e

connect or asgﬁﬂé&hxuéﬁtbéarah%@mntﬁhﬁlseéecafe@le%aswoftﬁemrb%svlﬁcrpalr of 15

apertures 184 on its rear face 52a and an additional pair of apertures 186
0125t he rear &zend BewnWal fpmmplmslewexffacmdstbe eqmettor zsertBly 4856r insertigp| ai ned
ior ar condRgoRrpPuBARpsurss MEAC s SRR Bl i, elatles v e

electrical grounding connection between the shield 52 and the ground of the printed

circuit board, each lower side edge of the shield 52 includes a downward facing tab

59 adapted to be pass through an aperture in the printed circuit board and be

15
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66 as is known in the art. Referring nowto FIGS. 24-30, the assenb!t% 0APR 1003
the throudYR MA268%%punt abl e 20 connector assenmbly 48 will bePTEUTPRA¥Y.

First, the jack SO is assenbled. To this end, a set of eight appropriate
contact nenbers 60 are stanped and arranged in connection with the inner
housi ng part 70 such that the contact portions 60a extend in an obliquely

inclined plane fromthe front of the flat portion 98 and internediate
bri dgi ng por couphed ©Gcgrondipgreg®nghereef: t Theeshiveld $2 abodncledes tabsr@ugh t he

h | s 108 d,.th t l.qt,5.4106 and tend_ al f t f
o ert e REPMBERE B ey Sk DR B DR R (0L en”
passes t hr ouglditibeal HiFuRERE a?&&ogra%n&iﬂ@itdﬁmeﬁ{en&%es&h lafoutidg a8y, ol | 100

5
"this is achieved by suitably bending e contact mer?bers 60.” The filtering
conponent 18¢he uppenarsl sideifaces: Thethousing 54 gendally inciudes meantipg postof6 401 23

SU%STI TUTE SHEET (R Ezg% [ OhAPRG%OOa, V\g 0]0] 22(?97 PCT/ US99123841 of the’
i nmer  housi ng P¥Fsurgcstrerof whichp-adapied;tn P IPeHEC Y89 COTRPaRfI e xt end
through the ap&{drkd Rthd ghnRdBirddCbdARPIrABle! deBRIn SO RK 0k HeGhlintdy t he
apertiues at the upper region of the printed circuit board 183 (FIGS. 24

and 25). The circwit bodrdg Bysoptoast suchl S0usting hosts are pptionad fismtie londlie hdusingont act
menbers 60 ar he - b .electrically coupled.tg one a her, e.g., by
sol deri ng, tdﬁéﬁtfﬁcgewoflnméﬁggmdgm%oh Jpck %r@?t@ﬂﬁg%}“l n a

separate staggatittiggluhggg]%ht%gﬁcﬁhgﬁgé}g6@0 is inserted into the outer
housi ng part 68 such thal the light transmttin8, sections 32 enter into

chihnel s 88 and wRafetipgnbw th FGB.€514,Ghe coraponentoofahehousirgsSPdre showh t ach
the light pipe-ele 10 30 .t he out er housin art 68. Jhe subassenbly
of the inner_méﬁeﬁgr%%ng ,m@B&n"tse?(Pt°%eéﬁ’SBP'§‘g6’ng§ﬁcfi‘?Wt“éﬂ(ﬂg 76_ ent
180 is then 'dﬁﬁﬁﬁ&%ukiﬂé?n& he s F16I$S 1| NG 4D & dth 88 JWRetiand iddepnbity Pi pe

el ement 30 to formjack 10 by sliding the flat portion 98 of the iInner
housi ng part pabtsioRi76 artimadé off diglactiin materiabuAsmokediabowg hoasingoBt, Shhave t he

id 112 15 i nt {i .St t f. t t h [ t
FI G 20) 1 | naltf Gt RanS e, T GRssBtion 5o AR 5usAg o3 o EIAERAAY ng
Pays 68 1S ouEfedoblihes086 6% ead budVRoBHAY pel Bt BRGHAL b Aty Ot

into the channels 104. The filtering conponent O wll" be situated bel ow
the |ight pipktefthegack 19@nd Sefshownén the illharat&bembodiment] 685 sushabs enter ed and

the joined to the shiel 20 depigted in FIGS. 26-28. t hi d, th
Shiel d 55 i nchuNe TBFGHdaka O3R U RAPE B isipuiet hpusiog paf BB iask S0mirbge
adapted to regRkibg dxREptIIALT AR pbsis dndthefinddiholidihy Pt 8Lfac £0is After the

mounting posts 170 of the LED holder_ 160 are situated in the respective
aperture | 84idefticahto thhiinsier hasing pagt 10 efdick S ubbusnthesome opter endinnst de i s

col.gd-forned of ot herw se aked, £ represent ed arrow 185 t her eby 25
cedllr et ho. L ebp Rticuars FEyR 8 SERLCL f R R St et BRSP Bttt i gt he
LED hol der 16fhréuishtitfte-sivuaitableTdnndyoraksetntlg. used. _ The subassenbly of the
shield 52 and LED hol der 160 is then placed over the jack 10 and the rear

face of the shi el dA53hown beRiG. dvibe outes hpwsing part 68 indluder a1ep weall A3tsideni t h t he
side faces 52B, and, GNEh B5Forh BEI7RC A A&ulh bPIHE P Sah2%nd sife VAL 74
extend beyond a rear edge of the bottom wall 76 to thereby define a cavity 78 at the
25 rear of the outer housing part 68 into which the inner housing part 70 is inserted
(F1G. 9). The top wall 72 is shaped to define recesses 80 at a rear thereof (FIG. 7).
The front face 82 of the outer housing part 68 includes a plug aperture 84 and
apertures 86 in each stepped portion. Outer housing part 68 includes a pair of

elongate channels 88 extending from the apertures 86 in the front face 82 rearward
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t hereby form connector assenbly 48. The connector assenbly 48 is then

nount ed oRolobrgédrbstrate such as a printed circuit board bpcrosenssson of

t he nbunting posts 56 through corresponding apertures in the printed

circuit board and the term nal pins 182 and contacts 166 are electrically
connected to pads on the printed circuit 5 board. Shield 52 may al so be

col d-staked to the jack 10 by neans of the staking post 128 on the inner

housi ng part E&ﬁtﬂ' cqam t pipe
el enent |sz§ IS@ ssgjt Haélgért}ﬁ%sﬁngﬁgﬁ%sta th&l{l?és'& A}é&ééedg‘];al ls 72,74
of the out erddfmmg aplupsdityt oﬁéiotsdes:a'ehﬁﬁnglehbsoﬂlﬁécbntectmmbem 60, Avphirion t he
" encl osure fornmed by t he .shiel.d 10 52, and are close to the rear edge of the

i ght transnRertires 94 e sigateddp thegamb, portion9A pbeye the slotsetherpyrnese pblewi t hin
th I f th
1 iant gener st iebslalfed BiEw e refithds GRGTRE A 3 2 MRREF O 1 "¢

segtions 32. albhg thebottom, wilhps hedh¢ipht ohgiida®4lex@ht fivnpe farwarddid of€logoul d be

made equal to the length of the outer housing part 68 sqQ that 15 the LED
bul bs 164 woB# thepdn g5 1@). y b@v@#s@%émfewdenéheo@err@gﬁef thecpopgmewadl shi el d.

50 1 the coloEh 6} e urbdsbebt fiol 92 KBLFhE A Jlafhilod WEcBRAS, Toroers
gener at ed bybélbw. TR iftedidrswdlfivat wiftdnt Pertiohaf e duterthoubing par 68 srwat bR

transmtting sections 32 of the light pipe el enment 30 and thereby be
VI si bl e fr ontherrembypastion; Ydefyre the escoptagle e Manting pesinp§ extend The” connect or

RETDLY 48, UONSWRGHAER doghioiah 76" HoploR RlnACoR AR shitfes

connectlon bet-ween t

connection ha&aﬁmﬁbre@ﬁﬁmnd&aaﬁ,mematofaéﬁlm ﬁ%p[ggs of the pl acenent of the
LED assenblies 162 apart fromthe jack 50 include the_absence of a size

limtation on theRefsyingney ta EIGSd Inks theignenhousing ag 78 dnehowss Inagy possi bl y

d ff heat
andr or ot so OB ol LEAele HEN Bartficii, Ak RN T QUERPY Moo
t hr ough- hol eupwammelacmmeﬁosl'andasem@brt&m im deﬁnmgdauaortywtvﬂlume

i nvention, the light pipe, elenment 30 and LED hol der_ 160 axe not utilized.
TOIA 5.t he EagaAe haRnelick oy Farredan dhsr Rt SS6%RF A5k POFEAPON SR eiEbs

ey g oS! 106tk Rt at theGedt'aR 1P BoibfP9R Q2 e Verical Wadl 186!t 180-

PCTNS991238a
Also, eight guide channels 108 are formed on a lower surface of flat portion 98,

)

each extending from one of the channels 104 to a respective one of the slots 106
(FIG. 13). Channels 104, slots 106 and channels 108 are dimensioned to

20 accommodate a contact member 60. Eight guide channels 110 are also formed at
the upper edge of vertical wall 100 and dimensioned to accommodate a contact
member 60. Ridges 112 are formed on the upper surface of flat portion 98 and the
side surfaces of vertical wall 100 to facilitate securing of the inner housing part 70
to the outer housing part 68. The cavity 102 is defined by a rear surface of the

25 vertical wall 100, side walls 116, a rear wall 118 and a lower wall 120. Eight guide
channels 114 are formed on the lower surface of lower wall 120, each in alignment
with a respective one of the guide channels 108. The rear end 122 of the channels
114 adjacent the rear wall 118 has a depth less than the remaining portion of the
channels 114, the reason for which is explained below. The cavity 102 is provided
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FIG 31 is a flow chart for one possible nmethod for manufacturing t hel 8 APR 2003
modul ar cepgeeiRys7 assenbly shown in FIGS. 4-6 and incl udi ngpdtagsobh@ai pi pe

el enent 30, LED hol der 160 and filtering unit 180 descri bed above (in the
flow 5 chart RP designating the inner housing part 70). In this

manuf acturing process, the inner housing part 70 and contact nenbers 60 are
formed (steps 200, 202) and the contact nenbers 60 are inserted into the

i nner housi ng..nar 0. Q.are bent to form

t he cont act n%btﬁt% i%ﬁﬁﬁééﬁﬁtégﬁdﬂép gatggﬁllégﬁﬁg gﬁ@@ﬁﬁ"’ﬁ%‘&%a B’(S‘F‘N on 60b
(step 206). Bdwed (dikéussédigelewy@mane this 88, insludsansrettusdiad sidd 13 pseial (step.
208) and inserted into the cavity in the rear portion 101 of the inner «

housi ng par t bottpm thegeafiin orden to maximizathesivaidableyertigal dimension; &urthey. conponent

180 extend thr I T4e, .con nber.s 60 are -
t hen sol der e%lgﬁg%{}ﬁ@%i Hzgér??t;?él%g%%’Z%ﬁg%‘%ér?%%lgb@@f}l?&%é{)%ﬁatg&% , the outer
hogisi ng par t tepmirah finsioFliie PitqingloaiPontntIR0as endbidédnhadtRf of HeBgmidA4, 216,
respectively) and the 15 |ight pipe elenent 30 is inserted into the outer

housi ng part P8 182ttep pringy cirpnid beardassenbl y of the inner housing part 70,

filtering conpone . e 60 1.8 then inserted into the
out er housi ng par ?I"é@?%%ﬁ%} m@f@@%iwagﬁgaﬁ gs‘%écdﬁ)fgfag%vse aéabs,egﬂfe.vera?
Separately, bhthefdoangctdiGabsembly letbb&zhdid @atriddtherdin, ok faaé thoufiable ED
assenblies 162 are forned (steps 224,22G r'espectively). The LED 20
assenbl i es | eonnectoriapsemblies andithgoughehgle-mayntable qosngctermssermblies| der 160 (step
228) and the contagc 16 f the.lED.assenbli,es 162 are s ed..i.nto the
cﬁgnnel s 168 of. t%éh?stl §W§°§ nF g{Aé%ur%sjmouﬂgaé)?iﬁns%ﬁrtgﬁgﬁ%ﬁ@ggg;xggt ri nmed
(step 232). Pagerahd elndr Reudisy ha@fsBBH0SS BRdva & BIASS 1| Stand3d)asseiibiy Wal LED

hol der 160 is cold staked to the shield 52 gstep 236). The shield 52 is
then pl aced ®9@rbedasciibgdoviipreferancegpd1Gs. £3-dkd@Putes hohsing pareé8 dessophg part
70 via the staki 128, (step 238). Assenbly of the nodul ar el ectri cal
connect or ass"échr%‘?%mlgﬁﬁ%%oﬁg %té)gneti c filtering and visual indicators is

.then conpl ete (st dfirst40 hssefidlSthe Yokt 0N agprogidie 684t nikafbeabIRvge ahmp&rver al

nodul ar el ectrical connector assenblies including essentially the same
outder housi n@ngarangasdinceprgction witbrhe inpgrhousigerart A suelr that theTomact PR 2003
WO 001 22697 PCTA housj & s t t i .nousi ng
part's, the cORARRCasendiy U bR doeitd e M Bl oy BF e 0Bl

i ndi cators arg® £ interngdieteibeidgingtpdEtioig 180iof the coiateasbers t Bexw@ad er and
i nner housing parts are designed to enabl e the construction of a

sur f ace- mountthrsmgh synehaanels 184 intophanngls 108 formed og the,logies purfase of the dlat abl e
i i f nber s.
connector as f@[ﬁgﬁ%ﬁ; 9&@&@8’@%&&&4‘?@&9@%& gg%?%ég avatuh&o%?g}lﬁegr% Memoer s

The surface- € connettor asse above not enabl e
t h20 use of a portibet d hof theipenbotsingparc 20 (FiGSe 1 5asd B§)pIThe adrindad portiondhi ch a
sur f ace- nount ahl e, connect or sserg‘%’eiF es ir\ﬁl uding a fi] t$ri ng .conponent is
requi red, onel8Rfithe serHaR mRmbess BhAespendsobliquely; dosawaraly forattas % Fl GS

32-37. 10 ' The. i L ' ' AR hose in
t he enbodi mﬁﬁgﬁgggﬁ%%%@o%gwafﬁmﬁ%g&%%wgg gc}agﬁlgdei%?mr a sa?lﬁell%e
sur f ace- nount b3, eAs sucheai oppea swdarblof a Tt plamak poieion d §slusffandatermedidtabl e | ack
252 including a_ filter] nponent 254, as well as the | i pe

: ng/ LED c ight p
el enent 30 anbridging B wrrgﬁs@fgac&yoa@cms@ F‘b@tﬂb&ml.nﬂ'm%f%&?%gu@cﬂﬁi ng
25 respective channel 114 (FIG. 17). This location is designated P1 (FIG. 17).

Thereafter, the inner housing part 70 is inserted into the outer housing part

68 to form jack 10 by sliding the flat portion 98 of the inner housing part 70 into
the slot 92 in the outer housing part 68 until the ridges 112 snap into mating

structures of the outer housing part 68. Insertion of the inner housing part 70 into
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15 part 68 is also the sanme with the possible exception that the cn‘jn@ bmg
96 in the bottomwall 76 (although shown in the illustrated enbodi nen f? [w
be om tt e odrieever, the inner housing part 258 of jack 2%gTnusesiigierent in
this enbodi ment in view of the design of the jack 252 for surface-nmounting
to a printed circuit board in conjunction with a filtering conponent. Al so,
since the LEDs are nounted on the 20 sane printed circuit board as the
filtering conponents, an LED hol der external to the jack is not required.

The LEDs ar ﬂﬁ%&%‘*g‘ﬂ?kmﬁgq,&’%@ﬁm ﬁg%{é}gﬁcer fog udsYa ofl*g%%ﬂﬁénj onal

j ack. Il nner housing pa ront flat rticon 0 and a rear
_ portion 302housingipirn§8 svhichy dniterahtowlzd ¢hafifels €64 @aelFIG ¥9r pendi cul ar to and
adj acent flat 25_port,i on,SOOfégnd a pair of qpposed, rectangul ar projections

306 extending re ARSEFYBHe @E@eﬂoﬁ%%@i*@é{in&kﬁ?FO‘Q@&meEIb@thggui de

. channel s 30 f:or s : a [ i ght
sl ots 310 argggé%ﬁi %{égggx%c?ﬁ%m&gea%xﬁgﬂoftﬁgt% G‘Sﬁ‘?‘%&a‘??’?@@%&f@%%% ° E)gl 0\(?{erti cal
wdl | 304. Allsmdpwer giirfacg of d secuind planhspaifidn 48«2 dfaheriterniediate povdion Bedface of
flat portion 300, each _extending fromone of the 27 SUBSTI TUTE SHEET
(RULE26)  itherontachpenpgrs \ovibaom againsbesidans 033 9f thequss hensingpat 6%
respective : | £1,308, els 312
are di nensi gﬂxgsdl(a{:%&dglgoce?#ﬁ%%l e@g ngﬁ? gg't ﬁ%%@)gﬁ%@{&éﬁé&ﬁ%ﬁxtg& Channel s
314 are al sapparsueficadf thbeontpganemiskye] Dagainst tHeaadr endl122 30éhannels 214 al so
di nensi oned tqQ accommodate a contact nber 60. Ridges 316 are forned on
the 5 side S0t trgent\f the loser gusface gbthecgntpgianembers 48 againgt thég of t he

iyanei  housi éﬁ% ! us) r o | j LED
clorbn nponent 2 g'r fIQ %(r:qst? es %&g%{'l@oﬁ#&ﬁ%gr ’ %%?nﬁgr%?@erigg%g%é %e%{ﬁ{éepg{rof LEDs
262 nount ed “emtrapped’diit the faok 1266 thet thidwnghy dfthetrainal portioh 086 6f Ab6f thed

adapted to be in alignnment with the light transmtti n? sections 32 of the
10 |ight pi FSRQH@F@HEWBC@G.S relative 1o the botirim senfce ofEhsiack [G9nd thus o thacl udes an
i nsert asse : S ' t1h} ' : n ( 10)
surface muﬁé’%“é‘ﬁ‘?gﬂg@%ﬁé‘?@ a%&gggbﬁﬁtlggfﬂﬁgﬁglﬁhg%g?1@@8! i,’gi nsert - nol ded
t her ei n. Povwaoumed) willbesdbstaaihily ftier satrieei.d. Hbs te2mehah pertions d@towilhbd e pri nt ed
cjrcuit board. O the ten contacts 270, two are electrically connected to a
relspective JROMEA: | ead of LEDs 15 2@ and one, ground, is electrically

connected to bot ér‘%ﬁ&ﬁ : t ch include a
termnal porti onhg%%@g?en I né%%%?%%l@g)%nﬁglﬁghg}hgégrgg wher eby a
rear part 27ntembeat 18rdvidersigniftanpadvantages 7 Bar exatipdd) singe padlapdred t 0 engage a
sol dering pad on th(g E)hl nted cifcuit board to ich 20 the connector
assenbl y 250°0nStracied,witha; of ¢ontact MSEberneAch KENtAEIIPeTRBET MAYPAYS: of t he

term nal porkGisicaf dpaies it HIFRARbm Bosldrihdiher doffier RORbLBNTRIEOL of each

contact 270 1I's Inser through a respective he printed
c20 cui t boar differedice iremeclianidal propentinecauseb itregulartiss weheg.the tontasbindmbersg.  The

ticul h f..th tacts 27Q, i.e. t r.ai.ght i 270Db,
AP DGR R R e s A
270d throughginfle EiREppIHG REBoRAd mdithetQipbnddentbhy bf BB jaek 49 elimindigSi gned to

ensure that the term nal” portions 270a have _ _ ‘the required properties to
enabl e sol dethierpgoblemaapseidrityatifieientmedhabical propeftidsanf thdempract oembéss. cont act s

270 could also be utilized in, accordance with the inpvention. For .this
e rbod ent e T eMiireoushace oS G pBE Ebinal moriars | He Hedaie. 4 oy
25 web 130 may be formed along the terminal portion 18b of each contact member 18

and will be properly aligned for a soldering operation in which the contact
members 18 are electrically coupled to the printed circuit board 126 (see FIG. 17).
Another advantage of the entrapment design is that the connector assembly

time is shortened because secondary forming operations in which the contact
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assenbl y i ding the contacts 270 that problens arisi '
attaini ng@@%’?@r&gri ty of term nal portions of contact rrenbg?g,%%;e%&%urface
n"iounting a jack to a printed circuit board are substantially avoi ded.
Instead, in the invention, the insert assenbly 266 woul d be manufacture in
a manner to ensure co-planarity of the rear parts Z70a' of the term nal

portions 270a. The connector assenbly 250 .alsp include a shield (not
shown) arr ang¥&f F%ﬁm%@@%teé@@?s@uémﬁsﬁrﬁgﬂﬁm% ‘mounting tabs for
connection to a Sl adthd atiMiresheGs fHatihk cﬁ%&%metﬁbgf‘s lg%d)sb@prg-ll@gegggrt for .

one possi ble process for manufacturing the connect or "assenb

i ncl udi ng t hantp #ekinB&houbing part @0 ped temby preveit shodtifg of the icomgadtmhemimeponent
254 descri bed above. In. thi rocess,. the jnner. housing.part 258 and
contact membd? enssoMeL. f"éls\‘lé’dgis‘s"ﬂ"gs’s(’fiw,aﬁfi‘ﬂ°“ EntgL an‘é(dm%‘i“ Mdhders 60 -
are inserted;d shtf'ﬁ WM i ep 274). ‘The contact nenbers
60%are bent tl%&%g?%lt con?%éggggpgtﬁn%%&%ternedi ate portion 60c and

15 board portion Ghieldb?intay tiemdw lived ogér the jackdl0und A shi¢ldédjadd theand
channel s 314 {ste& 2@16) .. Tge, pr.i Qt eéi circuit board of the filtering/LED
corrp;)ngnz h2543°P%‘e ¥n'se prigte G‘rﬁlébtﬁ’a& éjs@(F g}-h%“? rlgi%%y EQWCEE%O 262 |
mount e er ﬁﬂg!, r SI-Ta) or me
and insert hg% ng 2@8 |Ssdf?%tra§eﬂ%;%§ml nsertgm%fhﬁggﬁs‘?ﬁgﬁco% g@{ngxe 70
(steps 280, 2&dpsing part 70SEIGS. dSaadd¥)y 20 266 and filtering/LLD conponent 254

ttached t ) 284 f orti 270b of th
cof act s 270 i 5 soriingh tiegadinld Fromaiaaias, LTy nsuleaoEht epmaicy . The
subassenbl y etI'lQ&S.fthé b&Es lﬂﬁ{s:g {Baﬁ(ﬁmﬁ Sifer gé&mm *7(?;8{?9 b@%ﬁﬁm&édﬂm 1S

then inserted Into the space ween the projec on the 1 nner

housi ng part t38¥é&esuecinytnoaibet dfcontar membérs.o Al theafutdrihusiap tpan tt8nmdber s 60
25 passes through hal es at the upper re io& of the printed circuit board
256 of the fiRREHOMENEPEStIB ﬁﬁdrbéﬁpnszmtegée erepigye.2-iRshapes yetstitlnrovide 6op of
t he cont act st : ne.nhi j L d 256
to forma suﬁggg‘;r@f“@gﬁf@ﬁom Fﬁgﬁg&géﬁ%sr{tlgglf%‘é@quépg{eg?g f§/>919 e outer
hot$i ng part @®nahdudingpirt {oi rpeeied thaeodtact neerhizdys andy wden (isis dpesi@PparPia2,
respectively) and the I_'%ht_ 9 SUBSTI TUTE SHEIET ‘&RIL]JLEZG i O APR 203 WO
001 22697 PCTNRSERDISAIoLeenYith the ofier Housing party B to PO RRPYLR PPHBEL? ng par t
68 (step 294) cnbiehs s hithibérsh ahichAAEsitIGHSARY, HitichgR Bk chhhddier | o/ LED

conponent 254 and contact nenbers 60 Is then Inserte o the outer
housi ng part 6Bt arkhshminy farimed ifibe iteP hausingpan 70 it ik evithinythie stopersudispiritng

sections 32 of _the light pipe,elenent,.3 step 296). enbly of the
rodul ar el ect Pf GSmeBRb TR SRS it e PU R HBGHEE B TRRer | ng and
viggal indicators pgnid}re MMRIugh fof shofA, 228D hdMernl 1igRbips Bichled: May be
pl aced over the jack. . For this enbodinent, it is alsO poSsible to

construct a sdescrbed balow nzylbe acrangesicn the jacls 0rbinge thietouter housing pat 68 i
conponent but .wit hout the visual indicator. In. this case,. the LEDs 262
would mot be. At Eaeish sidhe e ibeateionh and teolield bEmRE e oot i pe
el ement 30 woplaek Fh tRAEDHEIIEL HOWWRr, 118 eRVisRned BisbtHRJadddmby B8 | N an
alternative enbodi ment, instead of nounting LEDs 262 directly on the

printed circuiconstuated wigoutthe LEDdddriand light piptielementain whichrese, #8¢r t hr ough
the light transmjting sections 32 of the |igh i pe el enent 30, LEDs coul d-
be 231 r anged. 181Ade S8 prRe A ek KRueing past 68 96t R TRETERAY TR 68 and
| eads provi ded,WReLHD, the front face of the outer housing part 68 would not necessarily .-
include apertures 86 and channels 88 would not be formed in the outer housing part
68.

FIG. 18 is a flow chart for the manufacture of the connector assembly
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extend through the outer housing part 68 fromthe LEDs to the printetlg ppp 200
circuit board at the rear of the jack. It is recognized that the placenent ™
of LEDs oWoldggz¢deme circuit board as the filtering conponepgr/iiyosgfui re
electrical isolation on the printed circuit in view of 20 the electrical

noi se generated by the LEDs. FIGS. 38 and 39 show anot her enbodi ment of a

t hr ough- hol e- nount abl e connector assenbly in accordance with the invention
desi gnat ed 400. Connector assenbly 400 includes a jack 402, a netal shield

404 arrange k @ . r.nal ' 406. .The jack
402 1 net uges"SyE m ERESUET et B 18R SIHEhAN FIGR. PR LRP st hanhe
_ nenbers 60, thé atr Rhihgglae N whitl i88ldo réfetred k& £REPHIAGIH mdmbery eRché bed

above. Shield 404 includes a rear panel 408 havin? one , or nore rearwardly
ext endi ng nTASPRMGIY PpRS§Ess 2 2eg plastigesubasserthly issformeditpm the pingehousingepaser whi ch

-l Udes, e ioghsd g Gy S o et RESRA T MR 0 "
SUBSTI TUTE  Sitiidhged((Reb B49). ThekoftaéineBeR 18(r0 HserePintd e /RO ROwdEA L Vi a

mounting posts 410. The LED carrier 406 includes support surfaces 420 to
enabl e a paiparidstepindhanshent foderm the eblique cantaat pastions Iarister 14@n Thiser ewi t h.

Each LED Ly 414 i d d bul.b 416 and i .of.
218 | cadi ng S08ROpHEE BB PY IS0\ BN P b 48 sPBRs il pE c8ingR0 beyond
the |ower sukdusi@ partt70aind@bntabtiEhtrAbere MR lid RgerdddinfPihe bliRr Aesthgdsart 68 LED

assenblies 162 described above |In xet another enbodiment of a ]
sur f ace- nountstepl 180 torfirn rdrckalds dgishield &P isifomyed (siers L) andhthe darkokO iisn

cdPr era00 bty BY ST REF LS008 CEifeel Rembgts And SRR LB 1
FI GS. 38 andiedi@d (ftep 1 30)tan@tHeA cBhriidRIMassbinbly B i§ ehrfipleteCkRg 198) M d Adiéd

transmtting sections 424 which extend beyond the rear surface of the
connect or as&kayp] the slield: i an eptianablestuse of thelcompectior@ssembinged on the print ed

circuit board 428,t0 whi.ch.th onnect.or assenbly 400 is nounted .In this
case, the rear pa‘ﬁ‘efff)mﬁ%borc‘:jfmf'ﬁé’?g%’?F@"hﬁ_f"?‘ﬂ@?ﬁ%‘ggogﬁgﬁ’fﬁss E‘E’Fyo‘}s al | owi ng
passage of t figlizlfp bhtehind ihAdBldihg PEtSES Y0 Wishodddn FIGE4-8ahditgenent coul d
al so be used for a through hol e-nountabl e connector assenbly. In the

f diSl owi ng, t hwsehlyenil ravabedesgiibad with rference i GShd9+24r Thasonneeter| s of the
i nvention can Ladl 1.t i f the ¢nventiye idea defined
in the clai ngssgﬁgwd%/ﬁlgéo?ﬁg@gﬁ%o@zﬁg %lnhglic’%g?%ﬁf%ore% eantlt“lgqrﬁl Mt ﬁé

details

stated above by 28I@al ot lighepipt elemhy30 A us@lith jAdke iR ¥@dRIaAce With\thaled
above are not neant to be exclusive and many other variations of the

present i nveiftveniionudaskdOms wathas dagk 100 Thedight pine elemaent 30 dgeunitary pigeel ar e

cont empl at ed o g ifl W2 0% ATp1idiE ARRR0I8H:rE YalPor g SLEST! TUTE

20 light transmitting sections 32 and a supporting structure 34 for connecting and

supporting the same. Each light transmitting section 32 has an elongate front
portion 36 dimensioned to fit within a respective channel 88 in the outer housing
part 68 so that the front edge 32' of each light transmitting element 32 is adjacent
the front face 42 of the outer housing part 68 (see FIG. 30). A rear portion 38 of
25 the light transmitting sections 32 extends slight upward into the cavities 80 at the
rear of the outer housing part 68 and have a larger cross-section that the front
portion 36. The supporting structure 34 includes latches 40 for cooperating with
the apertures 91 above the comb portion 90 of the outer housing part 68 to secure

the light pipe element 30 to the outer housing part 68. The overall length of the
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i 0 ,~ PP 2pD3 CLAIMS 1. A connector assenbly (8) fox nounting on a rppnpp 200
pxi nt ed c'wc(wt2 oard (126), conprising: a j ack ( 10, 50) g:q,h} 95/%8?!9 a

pl ug-recel\ﬂ &? ceptacle ( 16) and including any outer hod$i gspar (68)

and an inner housiung part (70); circuit coupling neans including contact
portions (18a) axxanged ire said receptacle (16) and adapted to engage
contacts of a mating plug when situated in said receptacle and term nal
pozl:ions (18h) adapted to engage the main printed circuit; board (126) and
bei ng el ect rllgtj"&PlRF e@%‘{}ﬂt@@ ip sligntlydesshandhe longth ?fdg%to@la®§)9§d°é"ﬂllisgﬂt7£‘pi pe

el enent (30) L& [ .ed 8 o st one light .
transmtti ngo@%%?%ﬁﬂ%%f@ggggn%%gﬁa&g eq%eﬁg%gg?g& g'lﬂhpg-glzs%mglng | i ght -
transmi tti ngsestioris 3IMw{lBBY slightlyiiswiidef ieretredpe of thefouts hoBang pért 68(sde j ack
(10), and Iight §%2eri eratiz~g nmeans (164) for_generating |i %1;, said Light

gener ati ng 16}thovgh sigwaras arigitaryiese afflight rangmittige mateniabdt isy sai d

| i ght generatl I I ne |ight
cnsm Lt ng Sapld BUPskudt e e @A Hont BEMHTcflchefts andBPhol))”
internal pridiffetbnt iatetidls swidhg af 43 3jghoucaragtihgistetions drej rigde dfhQjght a fi r st
set o~ contacts (60) arranged in said jack (10) including said contact
portions (1sE3nsEHitinggeaterial- sai d receptacl e (16) az~d being connected to
said internal pri ' ' ~f <. rein said
out er housi ng Bar Pk?%%d'%%%ﬂp&r‘ﬁ’%&e)gﬁg }{o(%%%g?l%&(uﬁ%" Q’Si?ocf(l)(gé'ﬁgcg?rcﬁ‘vé‘\gl%al ls (74),
a bott om wal {with 769 in¥eaitien. CDEL P hblden 1 §®ihcludies a friame nteniber1 81 whijchof sl ot's

for receiving ends of said contacts (Ego said top and side wahs (72 and
74P havi ~i g SRPEFFEWO EdAasemblienl 6. | %Lﬁ%ssgrablu 168 incdpdenan LEDABYY o
thereby defi BFbLgbci%X'aBX al Zzﬁ-)of%% tg 5 Sﬁéongictﬁf%e {63! Ako&l%u?s% %goﬂw (68) .
rearward of sald conb porptlon 9 ? sal d 1 nner housi ng par fi ¢onpri sing

a front fl at teAED asschftiles 162 urdrfanged rehakive ¢d hieouX heusingsaross e ghatul ar to
and upwards fromsaid fraont for_ti oxr (98) and_ a rear portion (1013)

ext endi ng r e 8- BIP ssanahly 462 il pligiowith grespective lighy kansmittingsestion320d) and
defining a s [t [ Loy ( I on (101)
bei ng situat grger\?g}ﬁgﬁedé{ %‘3?/%39' \(t%éx)acgsglr?g\@gkésn 35%0%8%56 g"? %{;‘%ﬁ{%’%@%z)

carnect ed t otleaiddbwnvwaed atdng@rremtsaffacd ofthié LEDOg1dEr 168 roagitchansdlaitisg sai d
term nal portiqns (18b apt ed nted cixeuit board

a 0 engage.the main
(126), said PRUestbSYO mﬁﬂgwerawfém ?ftg%gEE lzoiées)l%Pﬁgqlf thereby egable ri ng pattern
: | ootri } ) : . a0 . i d q
st of cont ot BidcRfeloth fridiéd cifelt ddbr Qv Ach I B ie3uapl €, DPEOTE
(70) includi @pnedeantsd are sAdpped iito ahdnnelst] 68 dg ehat eied BD asdembliddBR drér a | ower

surface and 510t5 (106 xtending fro ajd | ower surface to upper
surface al on@g‘i"(ﬂ%d( B)'-\FS-? 519133111 {lfhpTE?) ilolderl 0 also incluccies moun%rr]lg pggts

20 170 extending from a front surface to enable attachment of the LED holder 160 to a

shield 12,52 of the connector assembly 10,50, respectively. A small overhang 172

is also provided at the upper edge of the LED holder 160 to prevent vertical

movement of the LED assemblies 162.

. It must be appreciated that the LED bulbs 164 are not situated in the jack

25 housing formed by the inner and housing parts 68,70. Thus, it is an advantage of

the invention that there is no limitation on the size of the LED bulbs, which

limitation is present in prior art constructions in which the LED bulbs are situated

in the jack housing and the size of the jack housing must therefore conform to

specific industry standards.
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said vertical wall (100) of said inner housing part (70) including cpﬁr@gl@a
at an upper edge, whereby said first set of contacts (60) pass throug i
channel 5\(/&9?1&26?‘; said front edge of said ixuier housing pRfludedPIgsr t hr ough
said chazunels 1 n said | ower sux-face of said inner housing part (70),
through said slots (106) in said front portion and through said channels
(110) at said upper edge of said vertical wall (100) aid connect to said
internal printed circuit (183), 33 1 0 APf, Z003 2. The cotul ector

assenbly of clai ' [ ~uval | 2 sal,d_out er. housi ng
part (68) include %ﬁlgg@ﬂgf %/d??@%fg%gfbg%%#m@%%&o%v% Iiaao SEIEO’Wﬁ?tPE (74),
. said at | easiss@iBlids iflAtcdriaite Witt the tnveaGon, Aay(belny GREfifietifg it | i ght

.transmtting sections, eaclt of said Id;gh_t transmtting sections (32)
haring a gr e@punted opgpringed qitshit|boardeand designedsor insertioniinfojaaaadutar fack. 3. A

- connector as Nki.Nne. on i r.inted circui t board risin
aThek Cloy AEFRIR EPEICTE lthe hopdRBh b Ohedd STl ieelf B 5 B, °' "
ouser housi NBayigg aperfidds Aaf uﬁ?erirégiaﬁ forausdivig Badrt portfohs 66Wbfthe Bétftsicthousi ng

part (70) conprising a front flat poxl:ion (%8 , a vertical wall (304)

ext endi ng pemmbétxﬁ?ﬁ,ﬁxlteting sempprRntuck as toraids [ ignownied en thegrinisdr ti on (101)

extendl 19" BN Shgkd R b4 60 Bl R e SO 00 (101

| ower end of jrfi@hsl cifclitly forforihg an SRAHCAIRIFLR BetvetR Hielcbntapi Hehbers 60 t

coupling nmeans including contact portions (18a) arranged in said receptacle

(16) and adapudthettermingayies btheorgh the teroids 1 §lg(e@...igviring patiérnoathed i n sai d
receptacle (16 z=d term rtio 18b dapt ed to engage,the z~nain
PP el chnieBErut BomlaRs, NGhe bt TilehAe bl BEPA Sk S FORRRE 0 cont At
portions, saidcgdstd dbdves Sdihuigh thiFBRBANE MMIP(nicRidBda ddpatitdrevtiel isp6i nt ed

circuit board (183) arranged at least partially between said projections
(306) of sai deeessary poushown(inghg illystrated embedimentsousi ng part (70), a first

set of contacts (60 rranged in sai.d ja 1 nd .i ncl udi n ai d cont act
potions (18a) arrfhérgger eﬁ %ﬁ%&’c}lg%’&ghﬁe@ %%I@eéﬁrggﬁ%ﬁéeg’é?m%ﬁ’?econt acts
(182) conuaegbfibctd? aSstintbly BE & sho@n iRFIGEET6 &ld ZUind iRQaded aPhf3r and
including said term nal porti ons(s%18b adapted to engage the main printed

cilbcuit boazdp@tures 18pompgreaptige (22 ahd arsadditionat painef apertimgs 86 oni them¢ar boar d

183) incl udigzn o[ 1.0 attaern for. el ectrical ly.c | in al i.Ist set
(()f czjnt acts (f%%)ﬁa\rﬁfc}{ ‘A sgggg}?ge %%e[rtu(g?se@ghl@gé% %%Hg%p?elloéﬁ'd °‘ﬂi53ﬂf pi pe
el ement (30) nudedTaaflethMichadtelidl and ifclétes aibfnGRRId/6rigd@unding iGpfemeate | i ght

transmtting section (32) arranged such that said at |east one |ight
transm tti ng 6Seasts krowin the grt.

Referring now to FIGS. 24-30, the assembly of the through-hole-mountable

20 connector assembly 48 will be described.

First, the jack 50 is assembled. To this end, a set of eight appropriate
contact members 60 are stamped and arranged in connection with the inner housing
part 70 such that the contact portions 60a extend in an obliquely inclined plane
.from the front of the flat portion 98 and intermediate bridging portions 60c of the

25 contact members 60 extend through the channels 108 and then pass through slots
106 and extend along a front face of vertical wall 100. A board portion 60b of the
contact members 60 then passes through the channels 110 at the upper edge of the
vertical wall 100. This is achieved by suitably bending the contact members 60.
The filtering component 180 is inserted into the cavity 102 in the rear portion 101
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visible froma front face (82) of said jack (10), and |ight generatin,g[“\PR 10

means (l1l64yoeddxroed on said internal printed cizcuit boaxchdrgsho 2Bl
generating light, said |ight generating tneans (164) being arranged such
that |ight generated by said |ight generating neans (164) is transmtted
through said at | east one light transmtting section (32) to said front
face (82) of said jaclc (10), 4. The connector assenbly of claim3, further

conprising fj [ ( . hd_ ] j,nt ed
cireuit boar ot BEGARH HERMPARIC oloh Bl (RAERRARHAN PP LR kBl

coupl e said fherapertaes 126 andiht 64rd pofifhns 66B bkt sitagedth Srtapefthesai det s (182)
and said filtering conponents (I ,8;) connector asserrxbly of claim °

| . 5. The I
3, wherein sHPRErTERipR ohibePriied clrog %Qi!i‘dsl&? (FIGSn et and d8). nEhedfalitering70)
i ncl udes cha e 0] ' | ower surface -
and slots (18@?@%‘%2@ %‘8&‘?@6&&5 %g?f@gﬁ%&%gkgqe 0 eg%Gdu%ﬁglrlensur face -
al gngsi de sakelkcttitally cadplediolone andthery egl, bg 3bldetng, 10 irrbhai 4 thevubassB@bBBI Ng part
i ncl udi ng channel s at_an upger edge, said first set of contacts being
axxanged to phewninEGijyR488d d5channel s at said front edge of said inner

ner housi ng. par i FRREEE BB dhe AR Ribereigrlen? 305 BRI R BGE 0 o
and through %@hﬁn%bﬁlﬂﬂ&lsﬁcl(tﬁéﬂhe Bght sdhshitiiedec@olse3 Déntértiht channeld 89 APR
2003 vertical wall and connect to said internal printed circuit board

(183). 6. Th,and ydwrabydholatchesthentsr into aperunes 31 tq aftachdhe ightpipestlegentn i nsert
asgenbly (26 n pdeinternal printed circuit board (183), said
inggrt assen%ﬁg?%éﬁérﬁ%ggﬁéi%ggai d second set of contacts (18Z), said

contacts in sai d spReddassehblofof @Rrifiehdudid@gart 70,dorthichhethbedagochndor t i on
(256) connected to said intenxal printed circuit board (183), said term nal
portion (270diltesing samponcid 8Q isgheninaeried inte dimenterhousingmsr ichayingi®e) bei ng

adapted to bsg; - : I R [ F:C Ui re 126). 7,
The connect oridk PIR2ERE! 30 S robf Ach W) dhoblg LBk el b of BRifiodr 200
conprise at |ipasing@ag 70Euo(tHohA0t 9 ihalg@der Housing Ppartestundd tHe riddges$pBCt i ve one
of said at least one liglit transm’ttin% section (32) of said |ight pipe

. : ; ) p
el Ehent (30) ,snapimo wmating gtrdures pithe uish hepsing rart(see BIG. 9% dinsertioniof thsoar d

183) bei | i ! . 64) t
i1 east 1o BpetEek Baf 78BS ok iRURL Gk B & BligcFB B oF 1), | ©
36 . AU. A. A9. AhS ofter Boustitl prf68o enter into the channels 104. The filtering component

CACLAH AR A9 A3 A LA[?. A A ANLA@,.ALLAF AL AIR A[L.A A9r. AATL. A y. A&L
TA A AT, . ASyl8Qqpillee wm%equlgbawm elamprtailt ca) ca][ ca] caj (r:a] ca Y

ﬂ g’\ :{J]C gaf 211&]611: ;ﬂ:g c?g{lj}lggt}’g ahl o ;%%G@Fﬁs%@%l f'?:%?‘ce a[?lg g (t:oaﬁhg g ig <!3. 5(:2a] ca] ca
] cad ca] ca] ca] ssedepidtabinddGSal&-a8)] Tais eqd; tecshjatd b2 aidjwdel elongateapertilresa] cal] ca
) 5C0s\ b

D anas | S8 ORyR reap ace B shoreod efaptqcdtayrecef vedhe movatingpesty E4) eea) cal cal c

; . 9 atei( T () **d
shep ool ool Lanamigoeimmip e Eples I ep OB et )
] ca] ca] ca] ca] irathe adspadtoe]apertura |l 84pLth chikeklay2; decniddie] mafmmaighlosO@ edeR2#3<3333
<4444444: 555516666

21 ca cal call BN SHS-Cmesce AeRy b PR by eA Y Ao L IS ERbYoob0T - ¢
S I b i e o A A A RN s A R s PN

E! &XGG' HH FJJ hsldeKKs(0 wi\the €Kield,52 may also be used.

e e el Gl Sl elepleatarsd 4

SSSTHUVVWWV X2 XPX" ' \ . :

AGM zupkf a\ Wﬁ%@ﬁ%@%‘%&%gg é’g}%da%}lﬁ% %::31 béaj 5 gé 4 %fa"]]%Jaﬁdéé?J]t%a] caUl c
a] ca] ca] ca] calmé o4thahd sidé Erecifbcmdeatlosd the Jackll 0 within thef dhidld B latdrvVms nmmmm) n
[ nnnJoop| wgl gb] Xkfa\ W ]]ca] ca] ca] ca] ca] cha] ca] caU] cal] ca] ca] ca] ca] ca] ca] caU
] caU] ca] ca] ca] ca] caU] ca] c&aU] ca] ca] ca] ca] ca] ca] ca] ca

pp. q}gqrRrrrHstt-vOvM/ Zvf vt vwxbxx\ ypyyzS24z;

| | } ~a{val gb] X]]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] caU] ca] ca]

ca] ca] ca] ca] ca] ca] ca] ca]l® ¥ BSERTdATdR] SH BEARTIBRIVER 26)a[ V] caU] cal] ca] ca] ¢
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca]

calU] ca] ca] ca! $v=(~Q0 - <3J{zupkfa\ W] ca] ca] ca] ca] ca] ca] ca] cal] cal] ca] cal] ca]

ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! { 2f X* 6E#z %I

bQ val gb] X]]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] cal] ca] ca]

caj] ca] ca] ca] ca]ca] ca] ca]ca] ca] ca]ca] ca! B.{m#3MwHM i *b| wmhc”Y]]]] ca] ca] ca]

cal] ca]l ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca]ca] ca]ca]ca

e g—— N




- {vgke [ W] ca] ca] cal] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cbpoﬁ’ﬁ 2003
ca] ca] ca] ca] ca] ca] ca] caU cal] ca]ca]ca! N, { C ! g}

aF6P| w-mhwoyokedoea] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] eafwsdazzsadica] cal c

aJ ca] ca] ca]ca] ca] ca]ca] ca]ca]ca] ca]ca]ca! Wj0zy02 fzBe#t|w mhc”~YU]c]ca]ca]c

a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

caj ca] ca] ca]ca]calt 1Ukz! nD

i PE#" Y " #o###Y$$S$- %94 xsni d_ZU] c] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca

] ca] ca] ca] C%@@Bﬁ?&rﬁ?&oﬁﬂl&@d&@drﬁ&}ﬂ&] ThE calredior absemphe d RBEGutell’ ' $()) $
R GHT Y HO#HHYSSS- 984 xsni d_ZU| c] | ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

_.ca]ca] ca] ca] thpc ahbstptessuchn pcaprintpd eifwi] board by tnspoione|thainduntingRiosts
gg?ﬁ} z E g "] % o qécgafgff Egmlgloﬁruk J( tﬁ%ﬁ@é}é& gﬁ@n bbard and the terminal
- 1094 & () - @&Qg/ﬂzﬁax{d) dﬁ@&%‘ﬂG& a(-é el&&%’éﬂll‘% dohndteBté A3 Ghltke rinted circuit
9$10%4| & ()-"1004] & () -
Y19oat| & () -! hipld S(Z)mﬁ* zlstEb@Qdid-@tqu@to(t}le jack0%dtg&ineans of the staking

L #10%| & * 1094 FL0%| & () -
b@ Y()/&E)(y&(%)i{dsf‘ }9‘{6%/3%&(‘%‘) éﬂ‘ﬁ‘l %%& (% F( )1051 104 104 <10%& ()-Z

dzX6b@ XY9A.0%&! i A Jis -/ | YO0% 8: 8
&) 11000 . & ()éﬂfﬁ‘/ﬂ&% foistug A g e oGl apls L YO

10% & () - 8108kightly Jess OvattbeAengsh(of the 8y dil/kid: mﬂ@@;ﬂ@wme emﬂmsl@g 109& () -
10%& () - 10%& Y& (

109%& ()-! 10%E % ﬂi?)géﬁ Bﬂﬂ%‘ﬂ%mv g aﬁgs ])85@’@")(‘3“"[9%{?\;&@?@ byissield -
SHB0%& () - (: $DYH 4rk cfost 1OHE réat ed e of the ls%fht transrgx;tng% sections 8 The

310%&' ()-3%40%& () - EAEVK@ X, 6|\/ll 109 EIO0R
1S10%&' () - y/ plaedhent of the I(RIXbIbs lﬁﬁ@hﬁin)t#@tﬁﬂ’&(r@ fordUsy(the ﬁl(leiﬂl(]%& (0)-
would enhance the transmission of the light generated by the LED bulbs 164
through the light transmitting sections 32. If desired, the length of the light pipe
element 30 could be made equal to the length of the outer housing part 68 so that
15 the LED bulbs 164 would be entirely outside of the enclosure formed by the shield.
In use, when an electrical circuit is completed through the contact members
60 in the connector assembly 48, the LED bulbs 164 light up. The light generated
by the LED bulbs 164 will be transmitted through the light transmitting sections 32
of the light pipe element 30 and thereby be visible from the front face of the
20 connector assembly 48. The connector assembly 48 thus provides a visual
indication of the status of the connection between the same and a mating plug, i.e.,
whether electrical connection has been established or not.
Advantages of the placement of the LED assemblies 162 apart from the
jack 50 include the absence of a size limitation on the LED bulbs 164 as well as the
25 avoidance of any possibly adverse affects on the jack housing and contact members
o caused by heat and/or noise generated by the LED bulbs.
In other embodiments of through-hole-mountable connector assemblies in
accordance with the invention, the light pipe element 30 and LED holder 160 are

not utilized. That is, the connector assembly may be constructed only with the
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10 10 10@ 10% ()- 9" 10%: ()- C00sdBbCl X! L10%v w & () - LS10%& () - 1.0 APR 2003
109%& () - 10X obhzesd #10%&' () - & #10% & () - s\ dEDC! X! LZ10%& () - pCT/USI923841

sL109%& ()- 10%& ()-" 10%&' ()-LY$10%& ()-OL10%& ()-b

~* v #dEbC X! O#10%& () - . - ) 10%U&" () - FY( 10%&' () - &#10%& () -

3100&' ()-""100& () - #n##asssstxnbC X' ml0%& ()- 10 10

10s: 109& () - F8109& ()-5109& () - 3109& () - ##$[ $$$#UEENDC! X! SF mLOYE () -

10%: () - 3100«%14% %‘ %@Eg) 3"9109%& () - 910%&' () - #% YWEH&&P' dBNbC! X!y, #10%ss&
'()-@O0%& () ' OMLOY&' () - S109%& ()-

$109& ()-P "' +(t ()FIdiEBbG K owldh¥é foy one! pbh&iYe hethbd I ¥ariufach@fk the - Y

109 () -yyLl09%&' ()-**d**+U+, dEnbC X! 110%& / &$10%& () - 3. 10%&’ () Yo% ()-y "

*109%&’ () - @ 109@ufgr.connector asgemblgshgwn il % 4-6 andgngl a%ng thg lxmtme& (0-- 10

10,100 0% Ql P o 5t AR a0 O

1098 & () - 9#10ad' R designating the inner housmg gart 70). In this manufacturing process, the
10% & ()-& $10% & ()-210% & () - 22#3<3333dE~ @ X 2109 & () -

0&$109%& () - 3nsyr/oosing patt-70 and contact members 60 are formed (steps 200,202) and the

10% & Ls*10% 1 3<4 AxmhC! XY.(F10

10" 108/3 & ?) conks /“Qe{’ﬁ(be ﬁ%ﬁé‘ﬂ‘c‘iﬁ‘iéﬁ@?&“ &&P%‘éﬁé‘éé%%@ﬁn@% & () -
@o% & ()-@ 18 frknibb%60%re bent to form the contact portion 60a, intermediate portion

, 10 & ()-'{,y"10% ()-51666666dEMC! X10% & () - 10% & () s10% & () - M5

10% & () - Sy&16¥zagd (Dpardymrtion 60k (sters206)7 The @&Enng:cmvorm% 30 l(s)constructed

O/(igngr%b(C? x%ul)g??%fat“?’) @“P%@Q“%‘)‘nseﬁi%%@&ﬁ(‘)a?’ A?‘%Lﬁr%’ S’f” g0 ("f th"'ﬂ’(‘f% & ()-

z<| <<<<<<<<bqu?ﬁ f o ucBYHA Wiietrhmal HhS Y8Eof the fﬂt@hné@&mgonem 180
10t S: 10% & () - % & ()-<=3=| ==' >z>dEbC! XZ10%1& () W& () - $10%4& ()-
extend through apertures 126 (step 210). The contact members 60 are then

soldered to the filtering component (step 212). Separately, the outer housing part
68 and light pipe element 30 are fabricated (steps 214,216, respectively) and the

15 light pipe element 30 is inserted into the outer housing part 68 (step 218). The
subassembly of the inner housing part 70, filtering component 180 and contact
members 60 is then inserted into the outer housing part 68 to form jack 50 and
tested (steps 220,222). Separately, the frame 161 of the LED holder 160 is molded
and the LED assemblies 162 are formed (steps 224,226, respectively). The LED

20 assemblies 162 are inserted into the frame 161 to form LED holder 160 (step 228)
and the contacts 166 of the LED assemblies 162 are snapped into the channels 168
of the frame 161 (step 230). The LED contacts 166 are trimmed (step 232). The ‘
shield 52 is formed separately (step 234) and the LED holder 160 is cold staked to
the shield 52 (step 236). The shield 52 is then placed over the jack 50 and cold

25 staked to the inner housing part 70 via the staking post 128 (step 238). Assembly
of the modular electrical connector assembly including magnetic filtering and
visual indicators is then complete (step 240).

Thus, what has been described above are several modular electrical

connector assemblies including essentially the same outer housing part and inner
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10948 () - 10%4&' () - z>>c?@@ABbC! X10%H&' () - & - 10%4&' () - 10%44&' () -! 1 $10%+4#&'" (

. WO 00/22697 PCT/US99/23841
@ow& ()-y10%& () - @GBABBDPDEJELC! XO@109%/& ()-L.) 109&' () -4 1 (10%& () - &&F #
10%4& ()-9@

310%4& () - &' 10%4&' () - EEEEEEEE! G- @ XY10% & ()-!10% & ()-!110%s/ S/ & () -
10H 10Hs| : 109%4& ()-! OXGG'HHI FIdE~_ @ X 10% & () - - #10% & () -

/& ()- 10H

' mL0%

10% & ()-21@%&1% ol 004t ol O AR ki Clme et () - 0%

1& ()- &$@0% &

-@10%& ()-, 109 & ( 0% & (

Q0+ O+O, O- Od PRiOpHonaly H@)Vldthlthl\()%a&ir(d)caL@& end/@: q magmmcf%e&ng yni@ | 940% & () -

"S)MLOY & --OC]: 109%H& 0%H&

b () ) DSTEEVeR) DA PR Rer PP A B FRrE b SOnTEigte, () -
109 () - @omsmfaé@%&n(ame Conde 3 UG L eoFRISRSTARC X
109%4& () -s"109%4& () - 10%4& () - &10%H&
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embodiments descrxbed above will have the reference numerals

The surface-mountable connector assembly 250 includes a surface-
mountable jack 252 including a filtering/LED component 254, as well as the light
pipe element 30 and contact members 60 as described above. The outer housing
part 68 is also the same with the possible exception that the channels 96 in the
bottom wall 76 (although shown in the illustrated embodiment) may be omitted.
However, the inner housing part 258 of jack 252 is different in this embodiment in
view of the design of the jack 252 for surface-mounting to a printed circuit board in
conjunction with a filtering component. Also, since the LEDs are mounted on the
same printed circuit board as the filtering components, an LED holder external to
the jack is not required. The LEDs are an optional feature and are not required for
a functional jack.

Inner housing part 258 includes a front flat portion 300 and a rear portion
302 including a vertical wall 304 extending perpendicular to and adjacent flat
portion 300 and a pair of opposed, rectangular projections 306 extending rearward
from edges of the vertical wall 304. Eight guide channels 308 are formed in the
front edge of flat portion 300 and eight slots 310 are formed at the rear of flat
portion 300 adjacent the vertical wall 304. Also, eight guide channels 312 are

formed on a lower surface of flat portion 300, each extending from one of the
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YO%TE () -1 - w?fuch is ail'laptegL to gngage a soldering pad on the printed circuit board to which

20 the connector assembly 250 is to be attached, is linear and the rear parts 270a’ of
the terminal portions 270a are co-planar. A straight front portion 270b of each
contact 270 is inserted through a respective hole 272 in the printed circuit board
and electriéally connected thereto, e.g., by soldering. The particular shape of the
contacts 270, i.e., a straight portion 270b, a U-bend 270c adjacent the straight

%5 portion 270b, another straight portion 270d through the housing 268 and the
terminal portion 270a, is designed to ensure that the terminal portions 2702 have
the required properties to enable soldering to a printed circuit board. Other shapes

of the contacts 270 could also be utilized in accordance with the invention.

For this embodiment, it is an advantage of the separate manufacture of the
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94.0% <\ <& (§- aE%ﬁfZ//&"g"‘é% the 3520 3nd-inqlyding mopnting tas-for connection to a

surface printed circuit board. B
FIG. 38 is a flow chart for one possible process for manufacturing the

10 connector assembly 250 including the jack 252, light pipe element 30 and
filtering/LED component 254 described above. In this process, the inner hous'ing
part 258 and contact members 60 are formed (steps 270,272) and the contact
members 60 are inserted into the inner housing part 70 (step 274). The contact
members 60 are bent to form the contact portion 60a, intermediate portion 60c and

15 board portion 60b and to pass through channels 308, slots 310 and channels 314
(step 276). The printed circuit board of the filtering/LED component 254 is
constructed separately with the toroids and LEDs 262 mounted thereon and a
wiring pattern (step 278). Contacts 270 are formed and insert housing 266 is
formed by insert molding using contacts 270 (steps 280,282). The insert assembly

20 266 and filtering/L.=D component 254 are attached to one another (step 284) and
the front portion 270b of the contacts 270 is soldered to the printed circuit board
(step 286). The subassembly of the filtering/LED component 254 and insert
assembly 266 is then inserted into the space between the projections 306 on the
inner housing part 258 such that the rear portion 60b of the contact members 60

25 passes through holes at the upper region of the printed circuit board 256 of the

filtering/LED component 254 (step 288). The rear portions 60b of the contact
members 60 are then soldered to the printed circuit board 256 to form a
subassembly as shown in FIG. 33 (step 290). Separately, the outer housing part 68
and light pipe element are fabricated (steps 291,292, respectively) and the light
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U& £ ) - $10% Uyflthe molifik electrical connector assembly including magnetic filtering and

visual indicators is then complete (step 298). An optional shield may be placed
over the jack. .
For this embodiment, it is also possible to construct a surface-mountable
connector assembly with the filtering component but without the visual indicator.
10 In .this case, the LEDs 262 would not be installed on the printed circuit board 256
and the light pipe element 30 would not be inserted into the outer housing part 68. 1
In an alternative embodiment, instead of mounting LEDs 262 directly on
the printed circuit board 256 and transmitting light from the LEDs 262 through the
light transmitting sections 32 of the light pipe element 30, LEDs could be arranged
15 adjacent the front face of the outer housing part 68 and leads provided which
extend through the outer housing part 68 from the LEDs to the printed circuit board
at the rear of the jack.
It is recognized that the placement of LEDs on the same circuit board as the
filtering component may require electrical isolation on the printed circuit in view of
20 the electrical noise generated by the LEDs.
F1GS. 38 and 39 show another embodiment of a through-hole-mountable
connector assembly in accordance with the invenfion designated 400. Connector
assembly 400 includes a jack 402, a metal shield 404 arranged over the jack 402
and an external LED carrier 406. The jack 402 includes the same outer and inner
25 housing parts 68,70, contact members 60, light pipe element 30 and filtering
component 180 described above. Shield 404 includes a rear panel 408 having one
or more rearwardly extending mounting posts 410. The LED carrier 406 is a
plastic member which includes mating surfaces 412 (FIG. 39) for the mounting

posts 410 so that the LED carrier 406 may be securely attached to the shield 404
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10 embodlment shown in FIGS. 38 and 39, a light pipe element 422 is constructed
with light transmitting Sections 424 which extend beyond the rear surface of the
connector assembly 400 to locations above LEDs 426 arranged on the printed
circuit board 428 to which the connector assembly 400 is mounted. In this case,
the rear panel 408 of the shield 404 includes apertures for allowing passage of the

15 light transmitting sections 424. This arrangement could also be used for a through-
hole-mountable connector assembly.

In the following, the patent claims will be given, and the various details of
the invention can show variation within the scope of the inventive idea defined in
the claims and differ even to a considerable extent from the details stated above by

20 way of example only. As such, the examples provided above are not meant to be
exclusive and many other variations of the present invention would be obvious to
those skilled in the art, and are contemplated to be within the scope of the

appended claims.
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109% & ()-9s dibediriéoupking ORaR i3 ludifig 0eftact Hprtiots {UB4) Wgcdmme&é;(t)ele {I&) dEL CY
10%.& 10% & ()- FWO0%W & ()-&H#ml0% & ()-L!'10% & ()-LS
Z10% & Ga¢ Q&a}:&%t&'eﬁgigk\ég@ﬂ% of a mating plug when situated in said receptacle and terminal
portions (18b) adapted to engage the main printed circuit board (126) and being electrically
coupled to said contact portions (18a);
a light pipe element (30) arranged in said jack (10) and compusing at least one light
transmitting section (32) arranged such that said at least one light transmitting section (32) is
visible from a front face (82) of said jack (10), and
light generating means (164) for generating light, said light generating means (164) being
armanged such that light generated by said light generating means (164) is transmitted through
said at least one light transmitting section (32) to said front face (82) of said jack (10);
an internal printed circuit board (183) arranged in said jack (10),

a first set of contacts (60) arranged in said jack (10) including said contact portions (18a)

arranged in said receptacle (16) and being connected to said internal printed circuit board (183),
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(60), said top and side walls (72 and 74) having a length greater than a length of said bottom wall
(76) to thereby define a cavity (78) at a rear of said outer housing part (68) rearward of said comb
portion (90), said inner housing part (70) comprising a front flat portion (98), a vertical wall
(100) extending perpendicular to and upwards from said front portion (98) and a rear portion
(101) extending rearwardly from a lower portion of said vertical wall (100) and defining a seond
cavity, said vertical wall (100) and rear portion (101) being situated in said cavity (78), and

a second set of contacts (182) connected to said internal printed circuit board (183) and
including said terminal portions (18b) adapted to engage the main printed cireuit board (126),
said internal printed circuit board (183) including a wiring pattem for electrically coupling said
first set of contacts (60) and said second set of contacts (182),

said front portion (98) of said inner housing part (70) including channels (104) at a front
edge, channels (108) in a lower surface and slots (106) extending from said lower surface to an
upper surface alongside said vertical wall,

said vertical wall (100) of said inner housing part (70) including channels at an upper
edge,

whereby said first set of contacts (60) pass through said channels (104) at said front edge
of said inner housing part (70), through said channels in said lower surface of said inner housing
part (70), through said slots (106) in said front portion and through said channels (110) at said

upper edge of said vertical wall (100) and connect to said internal printed cirenit (183).
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transmitting sections (32) having 2 greater cross-sectional area at a rear of said jack (10).

3. A connector assembly for mounting on a main printed circuit board, comprising
a jack (10) defining a plug-receiving receptacle (16) and including an outer housing part
(68) and an inmer housing part (70), said inner housing part (70) comprising a front flat portion
(98), a vertical wall (304) extending perpendicular to said front portion (98) and a rear portion
(101) extending rearward from said vertical wall (304), said rear portion (101) comprising a pair
of opposed projections (306) extending rearwardly from a lower end of said vertical wall (304)
forming a cavity, and
circuit coupling means including contact portions (18a) arranged in said receptacle (16)
and adapted to engage contacts of a mating plug when situated in said recepracle (16) and
terminal portions (18b) adapted to engage the main printed circuit board (126) and being
electrically coupled to said contact portions, said circuit coupling means comprising
an internal printed circuit board (183) arranged at least partially between said
projections (306) of said rear portion (101) of said inner housing part (70),
a first set of contacts (60) arranged in said jack (10) and including said contact
portions (18a) arranged in said receptacle (16),
a second set of contacts (182) connected to said internal printed circuit board

(183) and including said terminal portions (18b) adapted to engage the main printed circuit board
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transmitting section (32) arranged such that said at least one light transmitting section (32) is
visible from a front face (82) of said jack (10), and

light generating means (164) arranged on said internal printed circuit board (183) for
generating light, said light generating means (164) being arranged such that light generated by
said light generating means (164) is transmitted through said at least one light transmitting

section (32) to said front face (82) of said jack (10).

4, The connector assembly of claim 3, further comprising filtering components (180)
arranged on said internal printed circuit board (183), said wining pattern being arranged to
electrically couple said first set of contacts (60), said second set of contacts (182) and said

filtering components (180).

5. The connector assembly of claim 3, wherein said front portion. (98) of said inner
housing part (70) includes channels (104) at a front edge, channels (108) in a lower surface and
slots (106) extending from said lower surface to an upper surface alongside said vertical wall,

said vertical wall of said inner housing part including channels at an upper edge, said first set of
contacts being arranged to pass through said channels at said front edge of said inner housing part
(70), through said channels in said lower surface of said inner housing part (70), through said

slots (106) in said front portion and through said channels (110) at said upper edge of said
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6. The comnector assembly of claim 3, further comprising an insert assembly (266)
connected to said internal printed circuit board (183), said insert assembly (266) including said
second set of contacts (182), said contacts in said second set of contacts (182) including & board
portion (256) connected to said internal printed circuit board (183), said terminal portion (270a)
of said contacts in said second set of contacts (182) being adapted to be surface-mounted to the

roain printed circuit board (126).

7. The connector assembly of claim 3, wherein said light generating means comprise
at least one LED (164) arranged in alignment with a respective one of said at Jeast one light
transmitting section (32) of said light pipe element (30), said wiring pattem in said internal
printed circuit board (183) being arranged to electrically couple said at least one LED (164) to at

least two of said contacts (270) in said second set of contacts (182).
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