; Xye3eF bF[ 46Tb?G 2 8 ~~ ~ zooz ASSEMBLY CONTAI NI NG A MODULAR JA@P@ lﬁgD A
LI GHT EM TTING DI ODE 5 Cross Reference to Rel ated Application This is‘d 200
continuation-in-part of co-pending U S. Application Serial No. 08/808, 514,
- ¥iled February 27, 1997 (4477). Background of the ' 1. Field of
the Invention: The present invention relates to eummm{mymlmmﬁnectors and
nore particularly to electrical connect10rs I ncl udi'ng 1 ndicator nmeans for.
showi ng the status of the connector. 2.' Brief Descript'ff" of Prior
Devel opnents: The pri o$§ rl\h f'iyscl Qses_various ways_in which the status of
el ectrical connectors® % BLYSCONTAINING A MODVLAR JAGK di ode (LED) may
be enpl oyed on the connect NP A LHGHT EMITTING BIQREd with its mating
part, that a signal is being provided to the connector or that the
connecdor is avail abl e CrossiRefeférecelitocReRitedAppbicitiog an LED on the
connector is that the use of the LED may result 1 n an undesirabl e anount of
noi se whi ch mayy;Qterf MGGk 20 S| rhfil%' t : teQl: A
need, therefor?ﬂlgklggt (g&?%ir%tgﬁr?édﬁ?rg? ?ggﬁg |c(ﬂ%%a§ll%rfa&k§p§§€ﬁ§§ %‘ElnilED
wi t hout receivi n..undesirahl e anmpunt_ of noise fromthat LED. Summary of
the | nvenﬁ%@%%@éﬁﬂﬁ@rﬁ%ﬂ% 3% KA 2hbly which includes a printed
25 circuit board (PCB) having opposed first and second planar surfaces. At
| east one light emtting neBackgroumt oftheFhventidn o said PCB. A jack is
fixed to one of said planar surfaces of the PCB. This jack conprises an
i nsul ative housing conprising first and second | ongitudinal walls
posi t1®ned.suclFiebdtofsthelIneentibn:ongThediresentdhventiopasldtesned over said
*Cco0000z* Z8 0 CT2002 2 first longitudinal wall in spaced parallel
rel ati on &hettaical casmesterspand mbpre pactiahlavly ks eiectricabcpnpedtdrst ween t he
first and second |ongitudinal walls to format |east one traverse plug
recei vi ng leakHCll;zgelﬂcgemﬁOﬁgnﬁaamfar- shpwingthg statupeh the sennecter.of sai d

jack to a rear _si,de_of said jac A Ljght /5 conducti neans which.is
preferabl ya | éﬂ&?—;g‘:m P 1 it dPPIPT ARedisalRsesthe
present | Qvetfid¥ads3 FRIAIRAR S of eR RN W Sctors may be

15 indicated. A light emitting diode (LED) may be employed on the connector
to show that it is engaged with its mating part, that a signal is being
provided to the connector or that the connector is available for use. One
disadvantage to using an LED on the connector is that the use of the LED
may result in an undesirable amount of noise which may interfere with

20 signals provided to the connector.

A need, therefore, exists for a modular jack which may make use of
an LED without receiving an undesirable amount of noise from that LED.

Summary of the Invention

The present invention is an assembly which includes a printed
25  circuit board (PCB) having opposed first and second planar surfaces. At
least one light emitting means such as an LED fixed to said PCB. A jack
is fixed to one of said planar surfaces of the PCB. This jack comprises an
insulative housing comprising first and second longitudinal walls

positioned such that said second longitudinal wall is positioned over said
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.includes a jack having an insulative housing with first and secondg (T yp
| ongi tudi nal walls positioned such that said second |ongitudinal wall 15710
positioned over said first longitudinal wall in spaced parallel relation.

At least one lateral wall is interposed between said first and second
| ongi tudi nal wall. The jack is positioned such that the PCB is interposed
between said first and second | ongitudinal wall. The first planar surface
of the PCB faces the first longitudina2 wall to forma first section of the
15 jack, and the second planar surface of the PCB faces the second
| ongi t udifivat leagitudindbwadlansspacet pacallelredbtibheardek ledstnshue baveof
termnals extend fromthe jack in said second section. An LED Is |located in
the firstlasealivallois ifterpastd betwhan the fist ambsecondlbrgidudind walsal s
passi ng through the conductive termnals. . 20 Brief Description of the
Dr awi ngs tPHeras aédeast engl trayguseplyigakceiving eapity satendingfromva are furt her
described with reference to the acconpanying drawings in which: Fig. 1 is

an expl oddtbsardidbt ppenJrent sideef saiddabkytocd seat siste of saidisels Arlighick,

PCB apd LED which represents. a preferred 25 enbodi nent of the present
| hvendi orf0 1@¢t1§gir§gan§ liscp%qfa@@y@vﬁsht ﬂmOﬁgﬂmﬁs{ 9\%&%% Fig. 1;

Z a0 cre.zo z.(i Fg?h 3 i.s a front elevational view of a nodular jack
repr esent m’@ SHT R ?)ﬂ%(fl%rred enbodi mrent of the present invention; Fig. 4

otow of an assHBIyELR i TS PRt less oo o °3 a ong
Uack 1 opr BebAnn & ik Rafing’an InBul VY BELSKDL WA BR BRI XeBnl L T one
Filg. 7 1 S5ohghidiof RN ¥beioHed BRCHRAML 30i@3060 RN WHE TS whll 51 0- 8 s

a nodul ar jack representing still another alternative pre

enbodionenyositidiRl vassad firstabhefttidiihDwadl irSspaééPpargllevallagsal Ad ew of
a nodul ar” gang jack representing still another preferred enbodi ment of the

present ileasbioreniatéra] wdll is $nterposst Peaweehesuidffitsharnbdedenid gang j ack
shown in Fig. 9; 15 Fig. 11 is a end view of an assenbly nmade up the
modul ar dgeamngifudinad vwalh TheMagk 8, pesifiGBedrshicin th&btha PCH-ig)inte2posedn
expl oded gerspecti ve view of an assenbly representing still another

pr ef er r edbewesen $aid fisst and tmcgmhkongimﬂiagmall:i dheifirstplanar swrface

el evational view of an ass?nbl of, a ,nodul ar jack 20 with LEDS and a PCB
r epr esent Phthe PGB fages g 16$"e%€¥5‘-@&ﬁ’@:%&ﬁﬂvﬁ‘?utfo%¥l g fisstpseation of thent i on;

16  jack, and the second planar surface of the PCB faces the second
longitudinal wall to form a second section of the jack. Conductive
terminals extend from the jack in said second section. An LED is located
in the first section of the jack so that it does not interfere with signals
passing through the conductive terminals.

20 Brief Description of the Drawings

The assembly and modular jack of the present invention are further
described with reference to the accompanying drawings in which:
Fig. 1 is an exploded perspective view of an assembly comprised of a
modular jack, PCB and LED which represents a preferred
25 embodiment of the present invention;

Fig. 2 is a schematic side view of the assembly shown in Fig. 1;



~Fig. 14 is a side view of the assenbly shown in Fig. 13; Fig. 157i89(a mﬁp
pl an view of the assenbly shown in Fig. 13; Fig. 16 is a cross sectiona
view through 16 - 16 in Fig. 15; 25 Fig. 17 is a top plan view of the PCB
-8hown in Fig. 13; and Fig. 18 is a bottom plan view of the PCB shown in
Fig. 17. 2 BOCT 2002 4 Detail ed Description of the Preferred

Enbodi nents Referring to Figs. 1 - 2, a nodular jack is shown generally at
nuneral 10. This nodul ar jack has an insul ative housing which includes 5 a
top wall 12, a bottomwall 14, later® walls 16 and 18, a front side 20 and
a rear side 22. Fromthe open front side 20 there is an insert receiving
cavity 24 whé&ig 38he g fokt elevadirmigdgwdiy navdulesgatkaepresatting, f or
example, in U S. Patent No. 5,456,619, the contents of which are

i ncor por at ed appther prefeseed embodiment ofathe presentdxyeatiomrber of 10
conductor receiving grooves as at groove 26 and 28 which receive conductors
such as wi reglg-ﬁdﬁ@g@@.to%ﬁ’i@M‘?"é@féh?éﬁédumlﬁlsbgwal ineFig. o3t he rear

ide th d_hori tally in th in the t |1 df th
0o hen exepds e SRl S ALIPYSS L e Bl and from (e
T FOSULaT LBt 015 4058 BAThbLG STk, 10 end mount ng i o as
ti tallig: i i j 4 dj { ity 42 i
TR 110 T 18 R Ly AR M Al A g
wal | 16. At h%tﬁ??%g@rré&%?@%&ﬁﬁéﬁﬁgg El%l%h?e@ér&’in%gﬁﬁig)g{;' vely, lenses 44

and 46 which are to the housing esl ve, wel di ng or any

ot her suit ablpggnpags BS{tbn‘fEﬂ’m Vidw dIeBR bdliiedghAg o tin FiEDe#8 and LED
50 are mounted on PCB 52. The PCB al so i ncl udes % c%nventl onal “metallized

medi al shi el d«“iﬁJ 8ris bthodAflar jaslkh Pepréxerting balll ahdthelridterhatiseD 50 fits in
cavity 42. Light fromLED 50 is refracted by lens 46 so that the user is

appt0sed of sorferseédtemsbodirhért 35thepres&utnidvenition;l i ght from LED 48 is
refracted through | ens 44. Appropriate circuitry is provided on the PCB to
cause LED s 48gafidsa frodtiadevational viow ofhalenodelaragang jack seprasentings. 2
s ocr 2002 5 Referring to Figs. 3 - 5, another preferred enbodi nent is
represent ed ifilhanothemprefanced eebogimentof thieqwwesgaiidnuentiont nuner al

Fig. 10 is bottom plan view of the modular gang jack shown in Fig.
9
15 Fig. 11 is a end view of an assembly made up the modular gang
jack shown in Fig. 9, a PCB and an LED; and
Fig. 12 is an exploded perspective view of an assembly representing
still another preferred embodiment of the present invention.
Fig. 13 is a front elevational view of an assembly of a modular jack
20 with LEDS and a PCB representing still another preferred
embodiment of the present invention,;
Fig. 14 is a side view of the assembly shown in Fig. 13;
Fig. 15 is a top plan view of the assembly shown in Fig. 13;
Fig. 16 is a cross sectional view through 16 - 16 in Fig. 15;
25 Fig. 17 is a top plan view of the PCB shown in Fig. 13; and
Fig. 18 is a bottom plan view of the PCB shown in f‘ig. 17.



110. This nodul ar jjack has an insul ative housing which includes a top wall
112, a bottomwall 114, lateral walls 116 and 118,-a front sidéB81Z9 Fpand a
rear side 122. Fromthe open front side 120 there are a nunber of insert

- Teceiving cavities as at insert receiving cavity 124 where the jack may be
engaged by an insert. The nodul ar jack also includes a netallic shield 134
and nounting pins as at pins 136 and 138. Under a shield on the top wall
there are a nunber of conductor receivigng grooves (not 10 shown) which
recei ve conductors such as wire's 130 and 132. These wires extend upwardly
parallel to the rear side then extend horizontally in the grooves in the
top wall and fromthe front of the top wall extend downwardly and
rearwardly into tb%tﬁﬂ\éldtmeéaﬂigﬂ'bﬁrﬁ' tife PréferdedeBiibddiabnigWwvardly
ext endi ng nmounting projection romtne shie and an adj acent cavity
142 in the | atRefdrrisgd to Figsil - Aet hﬁfdlﬁhﬁ?é@l{ i€ 8Mbtn gemérdlionn) is in the
| ateral wall 116 and in each of the other lateral walls. At the front of

t hese cavntinesral H€). eThie modslaegackdias ahdnsafativiethandiriglérhithinthides
mounted on the bottom surface of PCB 152. The PCB includes a netallized
medi al5 shadbp whBn&, k5 Bottagniwald Hdywlateaal valdlsal 6 arich 180 aMirgnt Sidd 20 150
fits in cavity 152. Light from LED 150 is refracted by lens 146 so that the
user is i andrarﬁ@albmd@og%- Jtrpm ghefopareiroagiside 20heredsan peseréen that the

jack is interposed hetween two panel, sections 154 and 156. Referring to
Figs. 6 -TeECivim $RsfithP8r Wheee) thadiack maX brengagedsReaninserhagdfar j ack

R e S

open front" s f%or%?ﬁagfféiﬁg_’ rg?%reélc& ué_&?ﬁ%[eytoé’f W_f’ﬂs qe arg aBn&r&%qr 9502 6
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wires 230 an e wres extend upwardly para ar 5 side
then ext epdrAnel &Pfidtéar sitlel AfrDERYRBhbAizbAGallyP h WAL lgrabded LphéRepf r ont
of the top wall extend downwardly and rearwardly into the cavity 224. The
modul ar | aeill ahddfroncthe ot dfettal toprwalii ettdnd3downerardiynbndgrezirnsarddy at
pins 226 and 228. There is also an additional downwardly extending shield
mount i ng pmim gt cavitp 23, aftheamoddjla ok akvoi inel2des brmetaliiceshiaidkBdl wal |
218. Another simlar cavity (not shown) is in the lateral wall 216 and in
each ¥ t hadommsinting @ins asadt pins86tared BBonThere ihalso anwadditionahere are,
respectively, lenses 244 and 246 which are fixed to the housing. LED 248 is
mount ed oRoMRWBElYGITtending eneunting mstalligprojeciionAOpan shielddtyand Fig.

Y s
conduct ed g gis R4, SR ERAGLTIE ISR &b BORE LEeLeOf SRR SALUS B the

jack. It w |'So'be" seen section'T'ens i S superinposed on’ a panel
254 and a j,a j t4f g to
Fras o - e e e A e eIty Y S Re,

showngengcahtlweding $Fii oflér stithbld RN weBlndiea tBthdseWldiledgnhousi ng
whi ch includes a top wall” 312, a bottomwall 314, lateral walls 316 and

318, a frahk &itdeLBBN%&RhALEERE0SAem3Ahte@/CHTPOB 5opeThé RUB adsde 320
there is an insert receiving cavity 324 where 25 the jack may be engaged by

an insert inthidgs a colmvehdioeraltrhetdllipedvahddinhehéeldrslaaefisibdys isf sloammduct or
recei ving grooves (not shown) which receive conductors such as wires 230
and 232. THeesieularlgsneRigedd LED 50 fits in cavity 42. Light from LED 50 is
refracted by lens 46 so that the user is apprised of some status of the
25 jack. Similarly, light from LED 48 is refracted through lens 44.
Appropriate circuitry is provided on the PCB to cause LED's 48 and/or 50

to emit light under certain status conditions.



28 0 C1 2002 7 upwardly parallel to the rear side then extend?§gry ZUQZ
op

“ horizontally in the grooves in the top wall and fromthe front of the

wal | extend downwardly and rearwardly into the cavity 324. The nodul ar jack
. also includes a netallic shield 334 and nounting pins as at pins 326 and
328. The panel section 5 354 and 356 axe positioned bel ow and above the
jack, and the lenses as at |lens 344 and 346 are nounted in apertures in the
| oner panel section 354. LED 350 is mBunted on the bottom surface of PCB
352. As is shown particularly in Fig. 11, lens 346 is_suspended fromthe
PCB 352. Li ghRefeimgtoFigy 3s 3.cpnather poefesmdigmbardimentaiss 346 so t hat

EBSUEJZ? féﬁfa%ﬁéﬁ%ﬁiﬁéﬁﬁépi%”gaéé et "rﬁpf«ﬁééh&o‘%ﬁaﬂ{%&S&ﬁé%ﬁi&%&g an
i i L i . 412 . 414,

| ater gf bl S‘l‘ﬁi%ﬂ%';%fgégé Hisr Topaoishaatie PdithdPglidema tbom the

. 5 . . 1 el . ey
,-"QEE i 118 gotote B el 133, MR PaLwaRs FE R B et g RR%,
ctch 5 arFRa e Yk 192, P ROUES W S0 M E s B O e
si de themge&tt%ee%ga@méé Ysidt 'h@@rtgfe%%l’\ﬁﬁ Ldévtitgﬁlﬁ@ﬁvﬂ@%é ﬂ?@ﬂ#ﬁ om the
dlovvnvvar l'y aﬁ redrwar

front of the top walT extend 20 ly 1nto e cavity

424. LEDngay WelerdSagddDbdth ai$eriDPRE 8Ho8018G kdlso Telidek almetdine! udes a

conventional netalli1zed nedial shield plane (not shown) The LED s are
engaged Bhidldgh®4 piriksn@sntihgl pigktapapeins 386/ hd N IXt@nder dpsteietd vt hen
horizontally to engage apertures as at aperture 460 in panel 436. 25

Ref er ri nghe dopiwall thére at8.a anniher obotwdiiornt reeckivinggdobaes [reetk of t he
present invention is shown generally at nunmeral 510. This nodul ar jack has
an i H¥ul shoven)whicngeodive lcondsiaides such@s watds 530 arad B3Rt dhihes@wirds C T
?002 8 wall 514, lateral walls 516 and 518, a front side 520 _and a rear

si de 522exErhupkagbyrpatediel taithe nepsside shem extend thorizantailiigncthg ty 524

e S kb SoRnREN b et o RS 5
o, A SRR SR IR 48, el Ehs AR e 1 55
o ot AR DR Sy o5 B0 T P

h . Al ' ' : ' I8l 3 d Jjic 10
Shous, el QR B O S a1

to retai Enbhﬁhwml j8Min MeKla2dfhli WaROsid HhAR Wtadh SPkHEUtALr 14kes) Pl ace as
w Il be described 'hereafter. Adjacent the rear side of the nodular jack 510

there is vealls.gt 18 frbniefdhesde cakitlds ¥ cand, @esﬁéaimp,omfeedgm @hd he
rear side there is a second LED 550. The LED 548 has a
146. LED 150 is mounted on the bottom surface of PCB 152. The PCB

| includes a metallized medial shield plane 153. As is shown particularly in
20 Fig. 5, LED 150 fits in cavity 152. Light from LED 150 is refracted by lens
146 so that the user is informed of some status of the jack. It will also be
seen that the jack is interposed between two panel sections 154 and 156.
Referring to Figs. 6 - 8, another preferred embodiment is repressed
by a modular jack which is shown generally at numeral 210. This
25 modular jack has an insulative housing which includes a top wall 212, a

bottom wall 214, lateral walls 216 and 218, a front side 220 and a rear

side 222. From the open front side 220 there are a plurality of insert



15 plastic casing 552 and conductive term nals 554. These term nglﬂﬁciﬁﬂﬂland
" 556 contact, respectively, conductive traces 558 and 560 (Fig. 17) on the
taop surface 561 of PCB 562. The LED 550 al so has a plastic casing and

. conductive termnals. These conductive term nals 566 and 568 cont act

conductive traces 570 and 572 (Fig. 17) on the top surface 561 of 20 PCB
562. The LED 550 has a plastic casi ng6564 and termnals 566 and 568 which
contact conductive traces 570 and 572 on the top surface 561 of PCB 562.

chown)  eireiERCaAt By & Mok et Conbl 220 whiche hRGeehthBintiar ) (50

the rearggsi : a Clyl s aﬁ'ﬁf “éip = 0, J'Mlﬁ ttom
si de 584612%&%1%%%6%&%%%&%% ecgr}in%lgé épllél}éﬁ E:)E}] ar 902350 |E;r.1e‘%§%%% W nge seen
that t heof“@&ﬂﬁ@&tdﬁfé%&ﬂiﬁg o%eé (96t sSHBWN hwiRh! ree8fabdidactdrangserpper
surface 588. 2 80 cr 2002 9 The nedial wall 586 has a plurality of
verti cal ayatiree23ahdrE32s Tdiesexiiess iexitedd U dwatdli giafadlep ko tBE iredr Of
vertical grooves as at groove 592. The wires as at wire 593 have hori zont al
| egs Sas side dperbestternb hogizentaljy inthatgroeges %6 thodopewallcald frega the at 597
to convert to termnals as at 5 termnal 575. There is a slot 598 in the
top wal | frogt ofrtdhentapcivadl ¢xtendhdowhiriagdly andt feanrwa®dlyintohthencawt30 t o
extend downwardly and rearwardly into the insert receiving cavity 524 and
to come 284 eEheimodutaniaskalsedncbidesha metadlid siple 284 gt en®astiog t he
front nmedial wall 586. There is also a rear nedial wal] 600 extending

conpl et ePinHas\HepinsHe26 ANd2RB. sibermissaigorn edditional downwardym a r ear
Shoun SCRRRITES T5iel mloBRRERroREosaan Qo uhaHacehr e 82 Bxanpl o,
ror nithal oo A RET wRI A 16" AERtdrGRRl e BRP ffon SaSwRlis W IRe IR or k15
o acent AIE2EE 334 fn PEn Bl SHAMEHIMITA RO BIARET C P20
LED 550’ SATER eREs, rBdgeaRRuIl RS hRr Ri°h e HicH gre, BREH (b tedl 01
si de 520hTles@ﬁ§.\/LEi[PQﬂ80i@_ HhGhn# bh Rk 156196m SSriaseTPMBIZES hasist . the

visibility of The Iight pipe may be enhanced by neans of a conical or

pyram dakhbeai paeticubirly Wiy, 8PLEMDe2600fkts 51 devib2 05, THePOBlHlsy | ack
510. Referring again to the figures generally and for the purpose of
furtter desleddsi agonvenpiosial metadfizachmgdiakshidldtplaret253.hé&igBfrom wil |l be
25 seen that between the top surface 561 and bottom surface 584 of the PCB
562 t her &BI3 2D0 i refrartesige cenductrd bydeane BU8so shahthe presdsbet ween t he

top wall 512 and bottomwall 514 of the jac t wll also be_seen that the

k. |
~ ~ ~ | apprisedyol] pomgpstaius pidhsgacks It pullmdsodwpseen thap seefiondenrson 620

of the jack,.and the bottom surfac 4 0 he PCB 56 aces a bottom

Section G758 i SRRETBRESMs Ot PaE] g AV 1y IBCRrIGEe 1 @nothetng 15

the PCB 562 eﬂa§c§i rpeggés 624 for receiving the jack. At the edge 618 of the
e

PCB 562 Bf%i 5 the PCB abuts or nearly abuts the lateral walls

516 smd 518 of : | @] ackqy 1. ' i: dul
j ac k??:as bee(r)1 Rdéefggrrlﬁgce{g %lsjb%c_rr%ti’eg ‘Eéaeugfé jaanclik‘frlf%rll %&ggﬁ%%%%%%g ?t rriDsu o
mount ed (ﬁ}er&@e&%b@aﬁﬁént E@@h@ﬁﬁrﬁg‘;ﬁé}t&@rﬂ n¥¥nidral 138 0. 2This heddhlarsi gnal s

provided'to the LED w be 10 relatively renote fromthose provided to the

connect ofagk Hwhntihetativd hobRiri@kaiitMahylhdés heopnvall i3rBne®ottdrh t he
connector signals. It wll also be appreciated that a nodul ar jack has been
descri bedvaihidd#, takasl wealloB 16randB 1 & rdfrohit cide 820pant edreat sidev@220 a PCB
so that the LED is connected to one side of the PCB, and the term nals from
15 t he mittwmartheaperafromtside @26 theret iscantinsertyiegeiving caritp324 Berengse of

this garti cul ar arrangenent, there wll again be r,e[ﬁti vely little
i nt e2Per ehgdackomayhlec enRaged PYt #ie iaseitecYBreE ighhield on the top wall

there are a number of conductor receiving grooves (not shown) which

receive conductors such as wires 230 and 232. These wires extend



Wil e the present invention has been described in connection with @@E
preferred enbodi nents of the various figures, it is to be underst% 5(3002
that other simlar enbodi nents may be used or nodifications and additions

. may be nade to the described enbodi nent for performng the same function of
the present invention w thout deviating therefrom Therefore, the present

I nvention should not be limted to any single enbodi nent, but rather
construed in breadth and scope in accérdance 25 with the recitation of the
appended cl ai ns. 28 0C 2002 11 daims WHAT IS CLAIMED I'S: 1. An
assenbl yupwigrdis pagalléel teathergar sidedtherr extendobaridofROB) ithakie myoopemsed
first and second planar_ surfaces; (b) a jack conprisi ng an insulative

housi ng &bHpe tep el ianst rame the doont obthy tepiwedl extgndsdpwaiwansigdnslich t hat
said second |ongitudinal wall is po%itioned adj acent said first

o P e B ey, nemeral
"ok 1o PRl RERE BRARHAS pins pert NS FE5 AL A2RS T RAR e SRt ang
Frrop, (3R dnt b ol posfished el Bnd aBORE 8¢ IndE atq thedehSE a¥re 1
> cotonirE s S4u 268 die BE mStntaf 7 abBPUIBSIANC RN GARAY, siBtibn © (01 ™

0 sai d ssaondupeabhalmpiidab hibboRl MbtdpaneckReshechot, the

first,section of assenbly o arm 1 wherein the

conduct i ¥Rowel PhidéslaalPit PiRert eRris034§8s %%@eadeaaf@@{n B1i e 3gp, the PCB.

3. The assenbly of clai'm2 erein there is a'pair of lateral walls 25
i nt er posEfEHIEfrvRELBING S0 fssteffdstedasiotshd ea@d biilans 34@ §6 that t9é Msak | east
one plug receiving cavity at the front side of the jack.

10  is apprised of some status of the jack.

Referring to Fig. 12, a modular jack is shown generally at numeral

410. This modular jack has an insulative housing which includes a top
wall 412, a bottom wall 414, lateral walls 416 and 418, a front side 420
and a rear side 422. From the open front side 420 there is an insert

16  receiving cavity 424 where the jack may be engaged. On the top wall
beneath a shield 434 there are a number of conductor receiving grooves
(not shown) which receive conductors such as wires 430 and 432. These
wires extend upwardly parallel to the rear side then extend horizontally in
the grooves in the top wall and from the front of the top wall extend

20 downwardly and rearwardly into the cavity 424. LED's such as LED 450
are mounted on PCB 452. The PCB also includes a conventional
metallized medial shield plane (not shown) The LED's are engaged by
light pipes as at light pipes 458 which extends upwardly then horizontally
to engage apertures as at aperture 460 in panel 436.

25 Referring to Figs. 13 - 18, another embodiment of a modular jack of
the present invention is shown generally at numeral 510: This modular

jack has an insulative housing which includes a top wall 512, a bottom



Zz aocr zoos 12 4. The assenbly of claim3 wherein there is a r;@aqg 100
“conducting light fromthe light emtting neans to a position adjacent the
front side of the jack. 5 5. The assenbly of claim4 wherein there is a
- rear side of the jack in opposed relation to the front side of the jack and
the light emtting neans is adjacent said rear side of the jack. 6. The
assenbly of claim5 wherein there axe termnals extending from 10 the |i ght
emtting neans which connect to the fi@8st planar side of the PCB. 7. The
assenbly of claim1l wherein the PCB has an edge generally perpendicularly
ext endi ngwiadl Bénldateealf wals il anelc5h8, alfesrat sigler 320 es1dbh ricae SFEB 5] sai d
edge is interposed between the first and second 15 | ongitudinal walls of
t he j ack. Féomirtlec apsurfooyt sfdectlainm i avhénsint rebeiviag kavity ral whegtei thhea
recess in the PCB. 20 9. The assenbly of claim8 wherein the |ateral wall
abut s t hejasdigmayf betrengaged o anTimsest ireithe pavie wiayi desrilbed svith the PCB has
an edge perpendjcular]ly extending between the first and second pl anar
surfaces PEocagdingiembaginests.n Hag dep yealhdhere ate ainymbespisecond
| ongi tudi nal walls of ,the jack. zaocr , 13 11. The assenbly of
ol ai moL0 RPRABEHR FREGIHER 4Doves asehizraevs SE56E. 46 rHaioRESCeIve Wi
assenbly of c¢laim rej0 the.latera | 1. aputs the e of, PCB.
3 “The a88@HFiodF e Lo FRaiBPaRIL ek AaRdnPRia<AdaetA NG Sight SP8- o
light pi pﬁrojecting from this metallic shield there are upper metallic mounting

projections 536, 537 AND 538 as well as another such projection (not
shown). Also projecting from the metallic shield 534 are lower metallic

10  mounting projections 540 ND 542. These metallic mounting projections
serve to retain the modular jack 510 in position until soldering takes
place as will be described hereafter. Adjacent the rear side of the modular
jack 510 there is a light emitting diode (LED) 548 and on the opposed
edge of the rear side there is a second LED 550. The LED 548 has a

16  plastic casing 552 and conductive terminals 554. These terminals 554
and 556 contact, respectively, conductive traces 558 and 560 (Fig. 17) on
the top surface 561 of PCB 562. The LED 550 also has a plastic casing
and conductive terminals. These conductive terminals 566 and 568
contact conductive traces 570 and 572 (Fig. 17) on the top surface 561 of

20 PCB 562. The LED 550 has a plastic casing 564 and terminals 566 and
568 which contact conductive traces 570 and 572 on the top surface 561
of PCB 562. The modular jack 510 has terminals 574 and 575 and six
other terminals (not shown) extending upwardly than rearwardly from
adjacent the bottom wall at the rear side 522 to contact conductive traces

25 576 - 583 on the bottom side 584 of the PCB 562.

Referring particularly to Fig. 16, it will be seen that the modular

jack 510 has a front medial wall 586 with a sloped upper surface 588.



10 14. The assenbly of claim1 wherein the light emtting neans i?ﬂaD[lTi %ht
to Ut

" emtting diode (LED). 15. The assenbly of claim 1l wherein the fir 02
| ongitudinal wall is a top wall and the second longitudinal wall is a
- bottomwal-l. 15 16. The assenbly of claim 1l wherein the first planar

surface of the PCBis a top surface and the second planar surface of the
PCB is a bottomsurface. 20 17. An assenbly conprising: (a) a printed
circuit board (PCB) having opposed bogtom and top planar surfaces and an
edge extendi ng general ly perpendicularly between the bottom and top pl anar
secti onsj : o LSl 1ﬁ%lﬂ i; | | nductive 25
term na?ghéa%e%glnp%éi%%%g? td(;gr% an lt?o%glv\?vg 1\%1 ‘ngﬁ%lgﬂggj\ﬂs&u%%%? hat said top
| ongi t uddfdhsvsH |59@trpﬁsfotrh9%eﬁltﬁ&ﬁgy éﬁb&’rt?é&ltgf%{reé‘%t%x‘b%‘ve@i. in
spaced parallel relation and 2 BOCT ZOX "14 extends Troma front side
of -sai d THekvites asr@awirzi 583 Havedherizentaldsgs aspai legE94 alodliguewekh s

I nt erposed between the bottomand top walls and extending fromsaird front
si de to asatleg&Otsand wvefrtical tegsaak aad@7st0 dtgravekt te teroninalsreedasuch t hat
the 5 edge of the PCB is vertically interposed between the bottom and top
wal | & of terheinpd &7 SanThene is anslot 508cint thertorakalkbg94rand momchhallpwdhet o be
connected to the bottom pl anar surface of the PCB; and (c) light emtting
means | oelkigde secting PAGlefdbsvwireHz3Q 69 eptenddovnwanilysind geapwmdlys. The
assenbly, of claim 17 wherein the right emtting neans is a light emtting
di ode ( intpjthejinsent regrivieaayY Sefpanditagome yo yept imthe &pev@ivP2oar d

éi’ﬁgﬁ al 191 BeRRee &ﬁﬁﬁé’&%%%5&°§a§'ﬂ§€?x€o§#@%§fﬁiﬁ@f’%§ér Todee fone. ( g? a
a1 AP L DSBS St 4R Vol oo
ol a8 ortiR PASPE nBEE 1A PR, p Yy ORI hoRle LR RIREWARTL ' 2
j ack andngid@bhe Afr fidl8cictBhlCcoMpBRAE dnBRHYRERCAIRI AN oM 25 and * op

wal I s and extending fromsaid front "side to said rear si aid jack and
sai d | ackoinpdRit 60N &%t Roltiidnd® may be, for example, magnetics,

common mode chokes, resistor, capacitors or transfomers. The
terminals of the modular jack 510 as at terminal 570 have an upper fork
15 606 and a lower fork 608 which engage a terminal retaining feature 610
adjacent the bottom wall 514 of the modular jack.
Referring particularly to Fig. 15, a light pipes, 612 and 614,
respectively, extend from LED 548 and LED 550 adjacent the rear side
552 through the top wall 512 to the front side 520 to be visible on that
20 front side. As is known in the art, the visibility of the light pipe may be
enhanced by means of a conical or pyramidal feature (not shown) on the
front side 520 of the modular jack 510.
Referring again to the figures generally and for the purpose of
further describing the position of the jack relative to the PCB, it will be
25 seen that between the top surface 561 and bottom surface 584 of the PCB
562 there is a vertical edge 618. This edge 618 is interpo.sed between the
top wall 512 and bottom wall 514 of the jack. It will also be seen that the



edge of the PCB is vertically interposed between the bottom z 8 i cr
" zooz 'l 5 and top walls of the jack and the conductive ternminals e BaLd 1m0
fromthe jack to be connected to the bottom pl anar surface of PCB; (c)
-1light emtting neans | ocated on the jack adjacent the rear 5 side of the
jack and above the top planar side of the PCB;, and (d) |ight conveying
means connecting the light emtting neans to the front side of the jack.
20. The assenbly of claim19 wherein #ge [ight emitting neans is a light 10
emtting diode (LED). 21. The assenbly of claim 20 wherein the |ight

conveyin ' | | IR y : u CACA
nf . A9. Asgt,g\;!/ﬁi %ﬁ%&iﬁrl‘lt&gﬁe P(I{B;(%Géﬁ%‘é %F%aﬁ%]sgglggﬁ%@j ?zfi]ﬁc%;%]] C%I?’c?ifga

U c”a] ca]wa] beltead ealfatelfg4 alfehk RCR]3V R e b Walda] $ttion 622 of the
U cnralcaUcalcTaljcaV]lc aJc a " ] adN al 6uaxsni d_ZU] ca] ca] ca] ca] ca]ca]ca
Ul c*al] capCB] 862 c Refeliapqed eiudartiy(te] Kighc ab dl7cahdal8,athe PCB 562 has
a recess 624 for receiving the jack. At the edge 618 of the PCB 562 in this
5 recess the PCB abuts or nearly abuts the lateral walls 516 and 518 of the
modular jack 510.

It will be appreciated that a modular jack has been described which
makes use of an LED which, because it is mounted on the PCB rather
than being integral with the jack itself, signals provided to the LED will be

10 relatively remote from those provided to the connector so that there will
be relatively little interference with the connector signals.

It will also be appreciated that a modular jack has been described
which makes use of an LED, and which is mounted relative to a PCB so
that the LED is connected to one side of the PCB, and the terminals from

15  the modular jack are connected to the other side of the PCB. Because of
this particular arrangement, there will again be relatively little
interference from the LED with the connector signals.

While the present invention has been described in connection with
the preferred embodiments of the various figures, it is to be understood

20 that other similar embodiments may be used or modifications and
additions may be made to the described embodiment for performing the
same function of the present invention without deviating therefrom.
Therefore, the present invention should not be limited to any single
embodiment, but rather construed in breadth and scope in accordance

25 with the recitation of the appended claims.
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interposed between said first and second longitudinal wall

and said jack is positioned such that the PCB is interposed
between said first and second longitudinal wall and the first
planar surface of the PCB faces the first longitudinal wall to
15 form a first section of the jack and the second planar surface
of the PCB faces the second longitudinal wall to form a
second section of the jack and conductive terminals extend
from the jack in said second section; and
(c) light emitting means located on the first section of the jack.
20
2. The assembly of claim 1 wherein the conductive terminals are

connected to the second planar surface of the PCB.

3. The assembly of claim 2 wherein there is a pair of lateral walls
25 interposed between the first and second longitudinal walls to form at least

one plug receiving cavity at the front side of the jack.
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is adjacent said rear side of the jack.

6. The assembly of claim 5 wherein there are terminals extending from

10 the light emitting means which connect to the first planar side of the PCB.

7. The assembly of claim 1 wherein the PCB has an edge generally
perpendicularly extending between the first and second planar surfaces of
the PCB and said edge is interposed between the first and second

15 longitudinal walls of the jack.

8. The assembly of claim 7 wherein the jack is received in a recess in

the PCB.

20 9. The assembly of claim 8 wherein the lateral wall abuts the edge of
the PCB. |

10. The assembly of claim 6 wherein the PCB has an edge
perpendicularly extending between the first and second planar surfaces

25 and said edge is interposed between the first and second longitudinal
walls of the jack.



10@ 10@®! 10%& () - 7TM 10%G&: ()- 44 280CT 207
© 6U6Q778} A <b@! ! | 39$109%88& ()-fl $10%0& ()-!fl1$10%& ()-1st$10%& ()-! pl st $10%&
"()-#109%' ()-894:h:::::;}0aS40&10%& ()- 10tt 10tt
“10tt!t. $10% t & ()-& $10%& ()- & . $10%& () - & 3%$10%&' () -f;

- (<t <==>}"?aS408&93! 109F&' () - $109470& () -y! $109& ()-y  #109%F& ()-!

#109PWPWE () - 1099°&' () - >a?. @XAYBZB[ BMUGI40 10

10! " #$109& () - f! #$10%& ()-f!e#$10%& (93 f! #$10%ld& ()-f!}#$10%& ()-f[ B\ BrBpB
CCDREOM+4! | FO$1098: B: & () - $! ~F9$109B8& () - $! ~F9$10088& () - $! pFIS10% * & () - $
Y 10%& (l-l&lO?&'e(a)sserﬁB]?E#Fﬂ@xH—lHBi\ww ikdheJpckQp received in a recess in

10j Y. #10% & ()-g' Y. #10%-F& ()-g! yFIO$10%& () - $! xFO$10%PP& () - $! FO$10%=8&" () -
$H 11 9% tihe FENRY7| F9 10 19$10%&' ()-

T109%&' ()- 109&' () -9t 10%&' ()- S109%&' ()-' 10%&' ()-111JIRIJIKJENMB7| F9 10j

1109%& () - &$10%&’ () - FF109%&' () - f &10%& ()- 10%& ()- | 109%& () KKL@j LLLJEMB7| F9
10j 1- 109%& ( +81098! () *10%& S) 3(:10%& () - S&F10%

$s$10%& {2 LL hgmmm wherein the later abuts ‘the edge of

5 the PCB.

13. The assembly of claim 4 wherein the means for conducting light is a

light pipe.

10 14. The assembly of claim 1 wherein the light emitting means is a light
emitting diode (LED).

15. The assembly of claim 1 wherein the first longitudinal wall is a top
wall and the second longitudinal wall is a bottom wall.

16
16. The assembly of claim 1 wherein the first planar surface of the PCB
is a top surface and the second plaﬁaf surface of the PCB is a bottom

surface.

20 17. An assembly comprising:

(@) a printed circuit board (PCB) having opposed bottom and top
151anar surfaces and an edge extending generally
perpendicularly between the bottom and top planar sections;

(b) ajack comprising an insulative housing having conductive

25 terminals and comprising bottom and top walls positioned
such that said top longitudinal wall is positic;ned over said

bottom longitudinal wall in spaced parallel relation and
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and top walls and extending from said front side to said rear
side of said jack and said jack is positioned such that the

i edge of the PCB is vertically interposed between the bottom
and top walls of the jack and the conductive terminals extend
from the jack to be connected to the bottom planar surface of

the PCB; and

(c) light emitting means located on the jack above the top planar

10 side of the PCB.

18. The assembly of claim 17 wherein the right emitting means is a

light emitting diode ( LED).

16 19. An assembly comprising:

(a) a printed circuit board (PCB) having opposed bottom and top
planar surfaces and an edge extending generally
perpendicularly between the bottom and top planar sections.

(b)  ajack comprising an insulative housing having conductive

20 terminals and comprising bottom and top walls positioned
such that said top longitudinal wall is pdsitioned over said
bottom longitudinal wall in spaced parallel relation and
extends from a front side of said jack to a rear side of said
jack and a pair of lateral walls interposed between the bottom

25 and top walls and extending from said front side to said rear
side of said jack and said jack is positioned such that the

edge of the PCB is vertically interposed between the bottom
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(d) light conveying means connecting the light emitting means to

the front side of the jack.

20. The assembly of claim 19 wherein the light emitting means is a light

10  emitting diode (LED).

21. The assembly of claim 20 wherein the light conveying means is a

light pipe.



