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E 4503 ASSEMBLY CONTAINING A MODULAR JA D L e
EM TTI NG DI ODE 5 Cross Reference to Rel at|/§EPAAQIES HER s

i.,s. 4 cdptinuation-in-part of co-pending U S. Application SEFTar-NoT
08/808,514, filed February 27, 1997 (4477). Background t he gl SERMEHPN }1d

1. . Fielid of the Invention: The present invention relates to electricdl
‘connectors and nore particularly to electrical connectors kn 4 -
i ndi cator -means for showing the status bf the connector.] 2. Brief

Description of Prior Devel opnents: The prior art discloses™varrous ways I n
whi ch the status of ecASSEMBIY CONTAININGA/MODULARUACGK:d. A |ight

emtting diode (LED may baANDPAQMIGHTEMITTINGODIODEtO0 show that it is
engaged with its mating part, that a signal is being provided to the

connectgor or that the C%ﬁtﬁéféé%\éafé ﬁgﬁté&rgmc%% di sadvantage to
using an LED on the con y result in an
undesi rabl e amoynt of noi se whi.ch .may interfere wt 0, si.gnal s provided
to the connect ofﬁlﬁl%%@,rﬁ{mé?‘té?‘a?’é‘,'z% %if“so'PSPdénﬁg{ng' érpﬁlg‘@%%g%l y
make use of an LED wi thout receiving an undesirable anount of noise from

that LED. Bon®&/B0&,5ihefiled EebroaryTBY, 1085e@4THvention is an assenbly
whi ch includes a printed 25 circuit board (PCB) having opposed first and

second pl anar surfaces. At Iga&k%aanld' 6P the Tolventgoficans such as an LED
fixed to said PCB. Ajack isTTirxed to one of sard planar surfaces of the
PCB. This jack conprises an insulative housing conprising first and second

l'ongi t4gli nal vapieldes thefrer#tion: ! Nathé PrésGecRintiivréltéed wall is
posi tioned over sard

electrical connectors and more particularly to electrical connectors

iricluding indicator means for showing the status of the connectox_;.,
2. Brief Description of Prior Developments: The prior art discloses
various ways in wl:_xich the status of electrical connectors may be
15  indicated. A light emitting diode (LED) may be employed on the connector
| to show that it is engaged with ité 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 thg:_connectof 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.

_Sg_mina_ry of the Invention

. The present iﬂvention 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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Z first longitudinal wall in spaced parallel relation and at |east one pair
of lateral walls is interposed between the first and second | ongitudi nal
wall's to format |east one traverse plug receiving cavity extending froma
substantially open front side of said jack to a rear side of said jack. A
light 5 conducting neans which is preferably a light is positioned

adj acent the front side of the jack. The present invention al so enconpasses
an assenbly which includes a jack havi@g an insulative housing with first
and second |l ongitudinal walls positioned such that said second | ongitudinal

val | is 1firstilegigitudlifig] ¥edY irf 8pdcéd pairallenNeilhtidhnahd Wlltaston@paedopar al | el
relation. At |least one lateral wall "is interposed between said first and

second | olagetaldivalls isvihterpdbed jietiweef thesfifstaned seoehd lbagitiidén&GHalls
i nt er posed between said first and second |ongitudinal wall. The first

pl anar sutd foren @ft least MOB tfawesetplagfieceivihg mgivitydxtahdiveg fram o orm a fir st
section of the 15 jack, and the second planar surface of the PCB faces the
second | oslgbstantiadly apen front side ef saishjaskstscairear side pE spiskjackodnlight i ve
termnals extend fromthe jack, in said second section. An LED is | ocated in
the fidstceReurHRgepRs Whioh is,prefsrably gbight s positiened adiagert tigynal s

passi ng through,th onductive termnals. 20 Bri ef
Descr i ptig'ﬁng%lgﬁé)?lﬂgﬁdﬁ s The assenbly and nmodul ar jack of the present
i nvention are rther dgscri bed w.,th reference to the gﬁogﬁﬁn i ng draw ngs
in which: Fig.  P&RCRM %Y%%Wﬁ?gﬁgfpﬂ%aﬁe&%@sﬁﬁ £ c}’ conpri sed
of a nodu ' . a whi Gh..r epr ) r
enbodi nenir?éol}ﬂd?’%éa b&ggﬁl?ﬂ}%%n%gﬁn&k?gmq%ﬁé%ﬁslc%§%a%‘hd§g%ﬁ% ed vi ew of the
assendly sliiPudthdliWalld positioned such that said second longitudinal wall is

10  positioned over said first longitudinal wall in spaced parallel relation. At

least one lateral wall is interposé& between said first and second
longitudinal wall. The jack is positioned such that the PCB is interposed
between said first and second longitudinal wall. The first planar surface
of the PCB faces the first longitudinal wall to form a first section of the
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 sa‘id 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 represenfs a preferred
25 embodiment of the present invention;

Fig. 2 is a schematic side view of the assembly shown in Fig. 1;
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3 Fig. 3is afront elevational view of a nodul ar jack representing another
preferred enbodi nent of the present invention; Fig. 4 is a bottom plan view
af the nodul ar jack shown in Fig. 3; Fig. 5is a end view of an assenbly

i ncl ydi ng the nodul ar gang jack 5 shown in Fig. 3 along with the PCB
and LED, Fig. 6 is a front elevational view of a nodular gang jack
representing another preferred enbodi nent of the present invention; Fig. 7
is a bottom plan view of the nodular gang shown in Fig. 6; Fig. 8 is a
modul ar jack representing still anothgr alternative 10 preferred
enbodi nent of the present invention; Fig. 9 is a front elevational view of

a modul ar gargigl 8k d ERITRSEAEVAtIENAL viely 8NatMeAuRie{Rk Ahregbadhgent of the
present invention; Fig. 10 is bottom plan view of the nodul ar gang jack

shown in Fi g.arffsthkp preferre&i@nbédirhénﬁoéﬂldeEirese@ﬁ ireraisgnbl y nmade up the
nodul ar gang jack shown in Fig. 9, a PCB and an LED; and Fig. 12 is an
expl oded per Jigediisea bottomiplan wHewerfhithe mepghudae jack ghewirl in Figt Ber
preferred enbodi nent of the present invention. Fig. 13-is a front,

el evational FigwSois agngdseemofanfasgemlelylinclyding the modulagigamg ok and a
PCB representing still, another prsferred enbodi nent of the present

i nvedtion; Fighown 1P5F1;8~é3i gong the REB asdilll); shown in Fig. 13; Fig. 15
secti onal i il RS AIOR: SeYaUPRAFISW pEa Isdtlar gapgdicls Feptesciig an
e o he P A drl kbt Brtne Hrebenf iSR! an view of the
Fig. 7 is a bottom plan view of the modular gang shown in Fig. 6;
Fig. 8 is a modular jack representing gtill another alternative
10 preferred embodiment of the present invention;
Fig. 9 is a front elevational view of a modular gang jack representing
still another preferred embodiment of the presenf invenﬁon;
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 perspec;,tive 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 - ﬁth 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 Fig. 17.
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Pet ai | ed Description of the Preferred Enbodi nents Referring to Figs. 1 - 2,
a nodul ar jack is shown generally at nuneral 10. This nodul ar jack has an
insul ati ve housing which includes 5 a top wall 12, a bottomwall 14,

| ateral 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 where the jack may be
engaged by an insert as is shown, for exanple, in U S Patent No.

5,456, 619, the contents of which are iacorporated by reference. On the top
wal | there are a nunmber of 10 conductOr receiving grooves as at groove 26
and 28 which receive conductors such as wres 30 and 32. These wires extend
upwardly parallel to the rear side then extend horizontally in the grooves
in the top wall a-gg; 15} E{ downwar dl y and

rearwardly into t fes—a netal lic

shi el d 3415 ademhuplh 1edi 1S 2% Hodhfd3 130304 TGkeally 8! o0 an

addi ti onal downwar dl'y®ext eRidi ng Tounti n I on on shield

34 and annifhafanto CaHisnbduldt fdik has %hai![nhse ﬁvé%o@?ﬂ%f%ﬁ&icﬂ #diagesavi ty

(not shown) is in the lateral wall 16. At ront of these cavities there
are, rgspectoprell 12eadnttdrh wal K6, lakerel wills l6xasd IR, thirohd wide 2y

adhesi ve, 20 heat welding or any other suitable neans well known to those
skill ed i arnidhe reat sidéR248Feom tHelopén drontrsidet20 therd{sBahdnsdite PCB al so

i ncludes a conventional netallized nedial shield plane 53. As is shown
parti cul aregeivingicgvity 24 mihege thetjackrmaybe gngaged bytan fimsentla80s50 i s
refracted by lens 46 so that the user is apprised of some status of the 25
jack. Si mishewn, foriegrample in ES. Ratent Ng. 66660 19r the rontentsaf which
Appropriate gircuitry i rovi ded on the PCB tqQ cause LED s 48 and/or 50 to
em t |1 gheTEiBEPTRRTAER PR FeiPTRnGenan Himop wall fhere are a number of

10 conductor receiving grooves as at groove 26 and 28 which receive
conductors such as wires 30 and 32. 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 downwardly and rearwardly
into the cavity 24. The modular jack also includes a metallic shield 34

15 and mounting pins as at pins 36 and 38. There is also an additional
downwardly extending mounting metallic projection 40 on shield 34 and
an adjacent cavity 42 in the lateral wall 18. Another similar cavity (not
shown) is in the lateral wall 16. At the front of these cavities there are,
respectively, lenses 44 and 46 which are fixed to the housing by adhesive,

20 heat welding or any other suitable means well known to those skilled 1n
the art. LED 48 and LED 50 are mounted on PCB 52. The PCB also
includes a conventional metallized medial shield plane 53. Asis shown
particularly in Fig. 2, LED 50 fits in cavity 42. Light from LED S0 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 LEi.')'s 48 and/or S0

to emit light under certain status conditions.
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5 Referring to Figs. 3 - 5, another preferred enbodi nent is represented by
a nodul ar gang jack which is shown generally at nuneral 110. This nodul ar
jack has an insul ative housing which includes a top wall 112, a bottom wall
114, lateral walls 116 and 118, a front side 120 5 and a rear side 122.
Fromthe open front side 120 there are a nunber of insert receiving
cavities as at insert receiving cavity 124 where the jack nmay be engaged by
an insert. The nodul ar jack also inclles a netallic shield 134 and
mounting pins as at pins 136 and 138. Under a shield on the top wall there
are a nunber QRefeoridgdodrigse8ei §j rnatheo\prsfdmed etibodimeny isvhi ch recei ve
conductors such as wires 130 and 132. These wires extend upvvardly paral | el
to the r&gpresantedien agmosivdan gangdackiwhichnis slownogenarally atheumgrahal |
and fromthe front of the top wall extend downwardly and rearwardly into

the cavi tyiQ-24hispeeduiar iackohan andmslatiue mﬂarvawhem@ﬁépﬁg #Runt i ng

Pateral VBRH iieb & Rtk wall i Aatsil mpllsbt Ay & HRERAT 420 al val
é ﬁgrgigg'e” Acfbat e 122 Eiront UG ok rezgsf%g%aﬁs'?e?g%ﬁﬁflgﬁﬁﬁ elﬁ;t'es
plo:[aLe 15§hfs§£@rége1ﬁﬁ%n par Flycé% f%é&f}g%ﬁ§g%€§é@} IE% %%??"-? gkcaw ty
|1§f20rlr_rieg o %%hggﬁﬁg’yo tﬁgéﬁgg}%& fli%bdvlvlﬁ?f‘]&ﬁéﬁe se{("elrclﬁstg%a%ﬂlﬁt@:ﬁ]é1 jack is
| nt er poseghiegd Waﬁ&%@&&‘ﬂ.{ngg?ﬁié 85%tlpifhsAB6 ot 158! Efr{déi@abﬁléiﬂ% 6 -

8, another preferred enbodi nent is repressed by a nodul ar jack which is

shown gengiextdyy walll therel ate 2 Humbet of Zondteisr sécdititlg BAsoves (negul ative
housi ng whi ch includes a top wall 212, a

10 shown) which receive conductors such as wires 130 and 132. These wires

extend upwardly parallel to the rear side then extend horizontally in the
. grooves in the top wall and from the ffont of the top Wall. extend

downwardly and rearwardly into the cavity 124. There is also an
additional downwardly extending mounting projection 140 from the shield

15 and an adjacent cavity 142 in the lateral wall 118. Another similar cavity
(not shown) is in the lateral wall 116 and in each of the other lateral
walls. At the front of these cavities &ere are, respectively, lenses 144 and
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 é20 and a rear
side 222. From the open front side 220 there are a pluralitv of insert ...
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bottom wal-l 214, lateral walls 216 and 218, a front side 220 and a rear
side-222. Fromthe open front side 220 there are a plurality of insert 6
receiving cavity such as insert receiving cavity 224 where the jack nay be
engaged by an insert. Under the shield on the top wall there are a nunber
of conductor receiving grooves:-(not shown) which receive conductors such as
wires 230 and 232. These wires extend upwardly parallel to the rear 5 side
t hen extend horizontally in the groove§ in the top wall and fromthe front

of the top wal.l extend downwardly and rearwardly into the cavity 224. The
modul ar | HRIETINEFAV SHER 25 SCHF FrooiemEsarinn 224 Whesn Ras AT B at

ount | ng SPERERt PrriS Herh Onitrielield. §€%d§°%’?aﬁf%r%x%§”#’b?&§?‘i vl
mount Ct 2 2ulee _
cach of 1 PeCoTarit rkBbE erbbeg IR snlrim) iR ieBbfieonorof iRl
espect | vek ik D0SaRA IR TEABCRED eatend iathuldly halians) Pl bED 248 1

nount ed on the bottom surface of PCB 2 y 1n Fig.
8, LEB 258idd tiferi Bxtend hurizeAtallien REB gbsfed in meqbgdﬁan%rﬁpmtthenal
netal lized nedial shield plane 253. Light from LED 250 is refracted or
conduct edfriontlafrthe2ép walltdxtentihdownwartdly antdricaewaséilysinte thicadardtyf t he
jack. It will also be seen that section |l ens 246 is superinposed on a panel
254 and aRBde The meadulartjeck alsodnolurdes aanetallie shield 234 arfDmounting
Referring to Figs. 9 - 11, a nodular jack representing another preferred
enbodi nenPins asHiPIngeA36 sind, 228. nliherais als0. arTadditional downawrdips an

i nsul ative housing which includes a top wall 312, a bottomwall 314,

| ateral weKtending shigldmpunting projegtinn 246 and an adigcenit paviy)242 in

10 the lateral wall 218. Another similar cavity {not shown) is in the lateral

wall 216 and in each of the other lateral walls. At the front of these
cavities there are, respectively, lenses 244 and 246 which are fixed to the
housing. LED 248 is mounted on the bottom surface of PCB 252. Asis
shown particularly in Fig. 8, LED 250 fits in cavity 252. The PCB also

15 includes a conventional metallized medial shield plane 253. Light from
LED 250 is refracted or conducted by lens 246 so that the user is
apprised of some status of the jack.. It.will also be seen that section lens
246 is superimposed on a panel 254 and above the jack there is another
panel section 256.

20 Referring to Figs. 9 - 11, a modular jack representing another
preferred embodiment is shown generally at numeral 310. This modular
jack has an insulative housing which includes a top wall 312, a bottom
wall 314, lateral walls 316 and 318, a front side 320 and a rear side 322.
From the open front side 320 there is an insert receiving cavity 324 where

25 the jack may be engaged by an insert. Under a shield on the top wall
there are a number of conductor receiving grooves (not sllmwn) which

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

——
— .
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From the open front side 320 there is an insert receiving cavity 324 where
25 -the jack may be engaged by an insert. Under a shield on the top wall
there are a nunber of conductor receiving grooves (not shown) which receive
conductors such as wres 230 and 232. These wires extend 7

4503 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 the cayity 324. The nodul ar jack al so
includes a netallic shield 334 and nounting pins as at pins 326 and 328.

The panelupsextdlypafallebto tihel réa sittecthpas ektenid thobizomtaiy dnahevgrobkes j ack,
and the |lenses as at |ens 344 and 346 are nounted in apertures in the 1ower
panel seinitba tepavall Emdfwm sheduontdf tihe top wall extersd doscevafdipEhd52. As

is shown particularly in Fig. 11, lens 346 is suspended fromthe PCB 352.
Li ght frSFRIERFHEONtG th@fqaéretwe%%f Thmmrdwar igck edeo adusssimmetallic user

Jh ok fsagﬁmﬁeﬁéﬁf@rvgfﬂfp@ﬁ B niRs asish pive, 326 w395, Ttk pgs! é%clmﬁglﬂf oy 3"2
412 41

aﬁﬁsh 3 B lniee 328 Bistined helay und aboys Wepgik, ﬁeéo%@if er%ﬁ@“@. de 120

there is adlehd %Q*[fe%éét%‘iﬁ‘é?h.‘%ﬁﬁﬂiﬁ L{‘??&%i’é#%e%leﬂﬁ%*gf PafiRy SsER020

receivin 0 res 430
and 432. %%sgﬁj\/i\n??g%xte ég%gﬁq?/%%gﬁda ?8‘&‘??‘16 rear SI§§ %Vlhen ext end

o 7 sk petop i b sogorta a1, U
as LED 43Gght érofR IED B30 iSc&irdbtbd dheoRGBciés By 165816 s8 that\thetussial
10  is apprised of some status of the jack. '
Referring to Fig. 12, a moduiar 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 éide 420 fhere is an insert
15 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 condﬁcto;'s 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 médial 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
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netal | i zed nmedi al shield plane (not shown) The LED.s are engaged by |ight

pi pes as at |ight pipes 458 which extends upwardly then horizontally to
engage apertures as at aperture 460 in panel 436. 25 Referring to
Figs. 13 - 18, another enbodi nent of a nodul ar jack of the present

i nvention is shown generally at nuneral 510. This nodul ar jack has an

I nsul ative housing which includes a top wall 512, a bottom 8

4503 wal | 514, lateral walls 516 and 583, a front side 520 and a rear side
522. Fromthe open front side there is an insert receiving cavity 524 where

the jack rpall Ba4onaneallwalls?®16 R3] 518 al #6nt alfke BRY 4168 & rdadtsidetdng he
proceedi ng enbodi nents. On the top wal I there are a nunber of 5 conductor

recei vi ng Fybaovies opernafrogrt eide théfe {s-ag indépt Mitebing @a®ityeS velter@stied W re
(Fig. 16). The nodul ar jack also includes a netallic shield 534. Projecting
from t hi s jack ahéy besdérigdged byran msertippahersstmt way desatibed withjthet i ons

536, 537 AND 538 as wel | as another such projection (not shownl). Al so

pr oj ect i ngproceedingeembosiimentshi@ndheIopawall| theee agetaaniimbanol nount i ng

proj ections 540 ND 542. These netallic nounting projections serve to retain
t he nodul £CTIARGLOS TECeiving ETIQVEs amat BreevaierPri¥ig akaswhick seegivaivirese

Sl G LA RN I M M L
EREE SRR NG R AT R o TR
esPect | VShbie SRS A58 SSas PPR0 Bl Sk B
L1 S AR AR AN TAY SR oRepdsie 1 aces
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
édge of the rear side there is a second LED 550. The LED 548 has a
15 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. -Thé 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.
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20 PCB 562. The LED 550 has a plastic casing 564 and termnals 566 and 568
whi eh contact conductive traces 570 and 572 on the top surface 561 of PCB
562. The nodul ar jjack 510 has terminals 574 and 575 and six other term nals
(not _shown) extending upwardly than rearwardly from adjacent the bottom
wal | 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 wll
be seen that the nodul ar jack 510 has front nedial wall 586 with a sl oped
upper surface 588. 9 The nedial wal® 586 has a plurality of vertical

S?L%)viét SCL%@S*J%‘%?W%?%%%& ?%?#ggﬁlﬁi%iéé‘g’;ﬁ%q%?@g‘éﬁlﬁ%ﬁiﬁﬁ 285 al ‘Tegs as
5 ' 6 . '
Convert i Arorii Bt B el RN bR prifled 93 B0ds S92 N, (op
wal | 594 'Iq'{EinfEsCQS ak 'vgl‘f‘(e 53 ﬁﬁb'ﬁ‘ﬁb?iz%‘%ﬁhi %egs%ai?fle% BE4 61?1@39 1égs extend
e I nsert an

downwardly and rearwardly into t récei ving tavity 52 to cone

to rest igy ébfébglfwe%&%r@&ltlégs HsOREFOVRBE EoA Vet e BEnals hbatf r ont
medi al wall 58 There is also a rear nedial wall 600 extending conpletely

bet weBn tteemingal 3@6l Phérells a abst 598 tinrtheatop wall 594 bochwhick allowotihenent
housi ng cavity 602 which hol ds one or nore el ectronic conponents shown

schemat i cbiliquesection @8 of 6hd wise OB Octmnexteacdt dowawardly fmd rocamwsrely
magneti cs, conmmon node chokes, resistor, capacitors or transformers. The

t er mi nal sng® thadnperireseivingicayity 824 and te spme teyesthinythegragiee?92or k 15

606 and a | ower fork 608 which engage a termnal .retaining feature 610
adj acent Qméhesleped wnnersiuriace BHS olbda Tent saediakarall lsis%g Baeré Wl arly to

Flg. 15, ﬁslc)iag ?éaxp xirPe%?él \?r}afl 888 e?:%éﬁding completely between the top wall 512
10  and bottom wall 514 to form a rear component housing cavity 602 which
holds one or morc;. electronic components shown schematically at
component 604. - Such components may be, for example, magnetics,
common mode chokes, resistor, capacitors or transfoz_'mers. 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. iS, a light pipes, 612 and 614,
respectively, extend from LED 548 and LED. 556 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 ﬁodulm 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 interpc;sed between the |
fop wall 512 and bottom wall 514 of the jack. It will also be seen thatthe
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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 |ight pipe may be
enhanced by neans of a conical or pyram dal feature (not shown) on the
front side 520 of the nodul ar jack 510. Referring again to the figures
generally and for the purpose of further descri bing the position of the
jack relative to the PCB, it wll %é seen that between the top surface
561 and botton1surface 584 of the PCB 62 there is a vertical edge 618.

he- | ack Poayppt HE OpRR(EED HRRqlE < B Jection b208f hejagp iy 514 ©f

sur face he
ot t om surEa2onbE sOaceThl 4 TheTCRSOT fidls Miludin dbfiorfBlp (i épca

562. Ref epCBNB6RARéEfeHAL I partieuTafly tollfigs1152NT d8d 1de thePCB8 56 a8
recess 624 for receiving the jack. At t he edge 618 of the PCB 562 in this 5

recess theré@Ssab24Joprecaning thabjack.t i thetaigd 608|dfsthsIBCBNE62 1A thiist he
nodul ar jack 510. It will be appreciated that a nodul ar jack has been

descr iSbedraggiss HhedRCB a]mtsmir neatigmbniscthe deralswalls 516 andn® &8 ofthehe PCB
rat her than be| ng i nte with the jack itself, signals provided to the
LED wi | | ®eduar jagks il &el y renote fromthose provided to the connector so
that there w | elatively |i e mterference with the caonnector
signal's. It WI* Wﬁ#ge ARPIERISHER| @eé@mﬁ ular jackhas berik dsssribed whialtr i bed

I TN PEURE: S R IRE R T R o e R
modul ar | 4k Yefn g WRGFhPHifP thl Fadt 1Rl s AL JrbSidedto BEETENS i be
10 relatively remote from those p;'ovi_ded 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 e_onnector 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
addiﬁons 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.

This Sheet Has Been Replaced

R




this particular arrangenent, there wll again be relatively little

i nterference fromthe LED with the connector signals. Wile the present

i nvention has been described in connection with the preferred enbodi rrents
of the various figures, it is to be understood 20 that .other- -stm-ar-
enbodi mrents nmay be used or nodifications and additions maE be made to

descri bed embodi ment for perforning the sane f“”Ct'OtlwllL Iuﬂ“ﬂmﬂmll
on

i nvention without deviating therefrom Therefore

should not be [imted to any single e i ment, but rather tonstrued in
breadth and scope in accordance 25 wth the recitation of the appended
cl ai nms. Clains WHAT IS CLAIMED | S: 1. An assenbly conprising: 5

(a) a printed circuit board (PCB) having opposed first and second pl anar
surfaces; (b) a jack conprising an insul housi ng conprising first and
second | ongitudinal walls positioned sucf‘i‘gth'gifﬁh‘?i sai d second | ongi tudi nal

wal | is powHaanes coapa® isai d first |ongitudinal 10 wall in
spaced parallel relation and at |east one lateral wall is interposed

bet ween saild fi Al asseinbiy eothprésigigh udi nal wall and said jack is positioned
such that the PCB is interposed between said first and second | ongi t udi nal
wal | ardl the fi I(a)t pleaprinted cimedt bbard {PEBP Haing opipesedr fstst|and)secomdal

wall to 15. forma first section of the jack and the second
pl anar surface of t h@lpngr syefaceshe second | ongitudinal wall to form a
second section qf the jack and cqQnductive term_nals extend

b) a _]ac comprising an insulative housing comprising first and

second longitudinal walls positioned such that said second
longitudinal wall is'positioned adjacent said first longitudinal
10 wall in spaced parallel relation and at least one lateral wall is
interposed between said first and second lt;ngitudinal 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 1on_gitudina1 wall to
15 form a first section of the jack and the second plénar surface
of the PCB faces the secdnd longitudinal wall to fbrm a
second section of the ja;:k and conductive terminals extend
from the jack in said second sec’aon, 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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fromthe jack in said second section; and (c) light emtting means | ocated

on tthe first section of the jack. 20 2. The assenbly. of -et-ai m I wherein

t he conductive termnals are connected to the second Ianar ace of the

PCB. _3. The assenbly of claim2 wherein there ‘“‘lm ‘eral wal | s

25 interposed between the first and second Ion o form at
e Jack

| east one plug receiving cavity at thﬁ front sidée of
4503 4. The assenbly of claim3 whe 3| n there is a rreans for conducti ng

ot T rom thordd ke ) Ur iR AHERR ARSKURANnAUAPRR cddlulangt < de

of the jack ere 1S a redr side
of the | f KeeH | i ght
emtti ngq%qﬁnfgo?gegﬁj (I:Ié%trﬁgtal :ﬁ:@g@ El%%gle %m'??fg%jdg%ié 6. eaﬁl‘?kﬁgr%gégﬁnbl y of
claim5 whesjick.there are termnals extending from10 the light emtting
means whi ch connect to the first planar side of the PCB. 7. The assenbly
of claim1 wherein the PCB has an edge generally perpendi cul arly extendi ng
between the first and second planar surfaces of the PCB and said edge is
i nt er Bosedl. betTeemsshmblyraficlaim 4 wimrdirl Ehetenisga rear side obthe jadk ime | ack.
8. The assenbly of claim7 wherein the jack is received in a recess in
the PCB. @w@posed rel‘ﬂﬁ’@na‘%éh@lﬁ;ﬁnif&dﬁa}f rths jepkrand the dighitespitingameagsut s

t he edge of the PCB. The, assenbly of claim6 wherein the PCB has an
edge is adjacent sai 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.
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per pendi cul arly extendi ng between the first and second pl anar surfaces 25
and sai d edge is interposed between the first and second |ongitudinal walls

of the jack. 13 4503 11. The assenbt y--of _claim 10
where| n the jack is received in a recess in th The asserrbly of
claim 11 wherein the lateral wall abuts the ed ”I 13. The
assenbly of claim4 wherein the means for conduCting i ght pipe.

10 14. The assenbly of claim 1l wherei n‘léhe light emtting ﬁean is a light
emtting diode (LED). 15. The assenbly of claim1l wherein the first

| di | I, J l: | [
ongi t udi gl ‘i"g"hftsé'.@sﬁi]‘%f: Sgg"?jba]lr;f‘gg Wﬁk?é’re?ﬁ mﬁahﬁqg'ﬂeh@iv@ﬁ in'g rEcés"s th

bottom wal | . aiml erein the first planar
surface othélpe®CB is 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 bottom and top planar surfaces and an
edge extendi ng generally perpendicularly between the bottom and top pl anar
sections; 1) Theg assembiypof slaim ad whsreiat theelattersli wall nitsgheoedigecof ve 25
term nal s and conprising bottomand top walls positioned such that said top
| ongi t&di #¥ae REBI i s positioned over said bottom |ongitudinal wall in
spaced parallel relation and

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.

15 | |
16. The assembly of claim 1 Whereln the first planar surface of the PCB
isa top surface and the second planar surface of the PCB is a bottom

surface.

20 17. An assembly comprising:

(a) 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 comprisi.ng an insulative housing having conductive

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

bottom 10ng1tud1nal wall in spaced parallel relation and
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extends froma front side of said jack to a rear side of said jack and a
pair -of lateral walls interposed between the bottom and top. wall-s -and
extending fromsaid front side to said rear side of said jack and said jack

i s positioned such that the 5 edge of mﬂum“lmm mI!EaIIy
I nt er posed between the bottom and top walls of tI% i s¢onducti ve
terminals extend fromthe jack to be connected to thé bbttom pl anar surface

of the PCB; and (c) light emtting nd#ns | ocated on the jack above the top
pl anar 10 side of the PCB. 18. The assenbly of claim 17 wherein
the right enmitting extemsls fom hifgomt sidet of sajddiaceto(a reay sideofi saidan
assenbly conprising; (a) .a printed circuit board (PCB) having opposed
bottom and top pl anifckand & paineilajeralsyelle i tespraed fRetwesn te bottom

Compri i ng an | nsul SPAVERBELS A SoTAIBE N soid BNt Stde to Shid febfi 4 ¢
ongi L0 nal wal | i S50 prgheuvan S sr AR FS REEAT bueRhrdbe 1 .
oar ol 0o of sai d | SekeRA3AE ReBARIRER RpldrBBhed N rRen Al bl °, Do
gg}[éoineg? si de of Sglngn\% C%%?ﬂg%@%@gﬁﬁggﬂﬁﬁrﬁ% gég-gfkllit éatei% e tegge
of the PCB is verti ¢arhithiefagkhesisél cbahwetid td1ehd ottt planar surface of

the PCB; and

(¢} 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).

15 19. An assembly comprising:

' (@) 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.

) a jéck comprising an insulative housing having conductive
20 . terminals and comprising bottom and top walls positioned
| such that said top longitudinal wall is pésitioned 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 betwéen the bottom
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and top walls of the jack and the conductive termnals extend fromthe jack
to be connected to the bottom planar surface of PCB; (c) light emtting

neans | ocated on the jack adjacent the rear 5 t he jack
and above the top planar side of the PCB;, and (d““"llml I“ﬂ EMI g neans
connecting the light emtting nmeans to the front <idé of the §ack. 20. The
assenbly of claim19 wherein the light emtting means is a light 10

emtting diode (LED). 21. The assenbl yq®f claim20 wherein-the |ight
conveying nmeans is a |ight pipe.

and top walls of the jack and the conductive terminals extend
from the jack to be connected to the bottom planar surface of
PCB;
(c) light emitting means located on the jack adjacent the rear
5 side of the jack and above the top planar side of the PCB; and
(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.
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