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Brief Description of the Drawings

The accompanying drawings, which are incorporated in and
constitute a part of the specification, illustrate various embodiments that are
30  examples of how certain inventions can be put into practice. A brief description of

the drawings is as follows:
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prior art cross-connect arrangenent of the type used
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plug insert i, 4 i L ppent 1 : .
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view of the rear connector of Figure 9;  Figure 11l is

a cross- sect FégHEP OV 2eFhemprEn Cissutfaganaf dhe g’l’lffgmlgﬂ?‘ili"f
10°f FiGlg4re 9; 20 Figures 12-14 illustrate a sequence

for Terninating a cable to the connector of Figure 9;

Fi gure 15 i s Fagwef sihesthies thewiirwit diagaanpbfiFigacké withtaipdug

j ack m)glul. .0 Figure 2. Figure 16 is a perspective

vi ajFeErd PRy 58959-80131%&%51? pin jack of 25 Figure
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Figure 10 is an exploded view of the rear connector of Figure 9;

Figure 11 is a cross-sectional view taken along section line 11-11 of
Figure 9;

20 Figures 12-14 illustrate a sequence for terminating a cable to the

connector of Figure 9;

Figure 15 is a perspective view of a pin jack of the jack module of
Figure 2;

Figure 16 is a perspective view of the opposite end of the pin jack of

25  Figure 15;

Figure 17 is a perspective view of a power connector of the jack

module of Figure 2; and

Figure 18 is a schematic depiction of a tracer lamp circuit of the jack

module of Figure 2.

30 Detailed Description

Figure 2 illustrates a jack module 120 including examples of how
numerous inventive concepts can be practiced. The jack module 120 includes a

housing 122 having a main frame 124. The main frame 124 includes a front end 126
3



housi ng 122 having a main frame 124. The main franme
124 includes a front end 126 3 WO 2004/ 010717

WEDDANB2003/ 021545 positioned opposite from aPCEES20831021545

5

10

20

25

30

128. A front jack nmount 130 is nmounted at the front

T oorRR Lt Repe aEsd 128 dnfipryiRdbpbp & iotmted at the

I eqRInY bfd 1266Khe BMILREMd 344, THSAOt jIdkoRburRNde ifludel fockets
pockets 132a, 132b are open, and back ends of the

podidda.sl 328 for reqmotively eecelvingdackyevires 13éa 3¢kl Frongendsiof the

the fron mount 1 8
o PERER 134 K2 Rk Bberk AP GRS b loe FRURE 222 | e closed by
Mo Wesr waB139 6f thél aphigdc Mbumiteicei ‘Ooﬂﬂedt@Qkouﬂt@Uﬁ dradefined
connectors 1401N, 1400UT, 140X-IN, 140X-OJT
( c oYifhee thevearpvalb} 3G rehs qopnegtermoyniy b}Seéﬁe adanigblor repgtyyng jack
, 34b

¢ nantet8 dRRE S UGS ERIT 14000 LA Cl BRI ke o wih

t o réif&ﬂen,bankmﬁﬁ‘\/llwya SW.h'BA the jadddevidesil Mae 11 34tn ke d hsewtied IW1thm the
jack_ interface connectors 140. The fro

d
t hwk%W%aaé%Zb RN S @@H&HS%OWJSQ? dSFR R 134
fr AN&E witidne f3eE RliéreRd c§1t1ﬁéc ord P4d: | B Bord sided® tHeei%nt jack
eng T3 Gt

the mal n i ncl udes a rear wal
129ndvany il Q) isLgmplesedanda tanmlablcd‘mmécm\@r l4dunt i ng

| ti 14 148. | t 48
o nset el disBne sl oPiggiien HRIg g 238! RscRppgfime 124
146ncliRRR%h eAPACT Y KaviQippelind 18wercdmiectd @Bt NEcations 146,

1501N (collectively referred to with reference nunber
150p8arlée hverneaiinting ldvetiore 18 isanset dativedy theaipappneunting

upg%cf'u Lﬁ? 1§aar CPB‘&%?? %quX T! ggnd‘ "&’01 E[ETE :a 1%?g40(?§Hﬁct1vely

angefthod b R rdferdndSflindtier 1l b@) droWRin¥d whthic tearl e a8 OFor
148. Connectors 150 x-QUT and 150X-1 N are adapted for

pr e¥aEplsgcanngeers 130x-oomislcly0smsans aranatad ahEeHnPST MANREE
th
or g%c%?gﬁgﬁé,o rl]lﬁ é:cr?r%gﬁ%s MHE?I%L 1\%(%%? 1ie(%ldat tlﬁeolower mounting
t elleaaonuag.c@bnmotre il PEENEnt. 156%. msdiemiupterd ﬂSr gtd‘vﬁilﬁg Cross-
cabl es 152x-ouT, 152x-1N, 1521N and 1520UT
( c SPRREStipREhsf e Bedues Whilgdhe gorneciors Rlsun aneh b30ng arjadapted
t
N S R R i R e b b
25 equipneat)s Aschowes iroFighfel-cahlds t Rxcpnneikoy, 122@%nOUI20ur

cabl K2 nects _connect X-1N.tQ connec
146852 Ieﬁrw%m'}'mﬂtgwﬁh R ﬁg?gte&fftffé By semiest hlack
Cor&l@%ésof34]a4p%-|{o e aChectdRA5D FONNGRT %9}51@@9@9&5

INto connector 1401N. Referring sti to Figure
t h@opmcks sendedier 162Q oustoalogucctardi4ex-abt, yablequ}m@@nmotm
circu

t I t he t
" nepitrelor 430 ad FSifeier 145w BRI 220 s spanerig 1500ur to
‘i Eg@ﬁk&tﬁ@ho&ﬁﬁaﬂm@@lﬁﬁzﬁd cdnfectf Eqtectsf 150)¢ @b &or 140

Referring still to Figure 2, the jack module 120 is also preferably

equipped with a tracer lamp circuit. The tracer lamp circuit includes a tracer lamp
such as a light emitting diode (LED) 156 mounted at the front of the module 120. A
tracer lamp switch 155 is positioned adjacent the LED 156. The tracer lamp circuit
also includes a pin jack housing 158 mounted at the upper mounting location 146
and a card edge connector 160 mounted at the lower mounting location 148. A

harness 162 electrically connects the card edge connector 160, the pin jack housing
4



tracer lanp switch 155 is positioned adjacent the LED
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a finger or a cable retainer) is positioned adjacent

t henaypp &30 anslithe ireng end b2%ef the mpireframe 1g4i Horrfamalsl, e sahle guide
ei t.her. or poth of t.he connectors. 150x5.0U nd 2 :

T 0N S i pF o s ri RS B R fiohey KBt AR Lobet moumtine
genedadibn 196 For@idihg édbiegnoeitiier obbih dfifie CMAEREEA50x. oyt and
150X-IN. The front end 126 of the main frane 124

20j ndPlxes Speeidieally. eheragble gvirlentt78rig shayen inrgsperal harjeonts! phignment
130Q...F the front end 126 includes front
fl g’ﬁﬁhetggf%%?ﬁgt%%'@ fastened to correspondi ng flanges
182 of the f rmhtfrdnaeid MABWTthPMmaitidBany 1 et des srutBde for

1 OUBHRE e 6K BRI S hi BT80S GHR Fif CHsigRes ron
entSUE e, e RS e lpdrid nangR F2 BB roun
25al 10w fasteners 184. The main frame 124 further includes an alignment tab 188
that is received within a corresponding channel 190 defined by the jack mount 130.
In the depicted embodiment, the jack mount 130 is captured between the alignment
tab 188 and the side wall 174.
Referring still to Figure 2, the jack mount 130 includes inset
30  shoulders 192 positioned above and below the pockets 132. In one embodiment, the
inset shoulder 192 are adapted to receive edges of an optional cover plate. By
insetting the cover plate relative to the jack mount 130, the overall thickness of the

jack module can be reduced. It will also be appreciated that shoulders similar to the

inset shoulders 192 can be provided on the back side of the jack mount 130 for
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tab 188 and the side wall 174. Referring still to
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132. In one enbodi nent, the inset shoulder 192 are

By ToendEs PG ERe 4RI R OT A | e 189 Fut fefite s front cut-
lé@v%g }gg‘?% g%kgoﬂ}ﬂg 'ﬁ%]nle 1tzli!' FHOSSDe OF tHehBit-ady l‘egf@fjf%epreferably

can al so be appreC|ated th

sheuingtensenss the bleape o6 thehisset shusidtersprouiddd os tlmcls amie lo€ the jack
provi deil%)(gn the back side of the jack nount 130 for 5
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It w
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Pr esRBtfronh v&ef mafrkrigRn be made from other materials.
I1. Switching Assenblies 25 Figures 3-5 show one of
the jack devices 134a, 134b in isolation from

IL. Switching Assemblies

25 Figures 3-5 show one of the jack devices 134a, 134b in isolation from
the jack module 120. Preferably, the two jack devices 134a, 134b have identical
configurations to promote manufacturing efficiency. However, jacks of different
configurations could also be used.

Referring to Figures 3-5, the depicted jack device 134a, 134b

30 includes a front body 202 interconnected with a rear body 204. In a non-limiting
embodiment, the front and rear bodies 202, 204 can be made of separate die cast
metal pieces. The front body 202 includes front sleeves 212 that define a monitor
port 206, a cross-connect access port 208 and an equipment access port 210. The

front body 202 also includes a circuitry housing positioned between the sleeves 212
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connectors 142a and 142b is broken and a

20el ectrical cdmedeakidsmicesargalseidirsipspdingden aﬂéi"@“@l@“&%&“ (not
R e

gr odadhle, Wiectplodst ARdHieaDbekas Noi 25318l IS6BES0Y, witialn sfe fiteddn a date
through the jack device to be non-intr i%%J . )
moSPRGIEEYt hargwitheand yichyis iereay ngoEpoRtted by efeiens i ifspntirety.
U.S. application Serial No. (not yet assigned)
entitled Monitor Network for a Digital Sw tching

25Cr @Hs- CatnogcIovebdul e, whi ch has ﬁutorney Docket No.

2316. 1367U80kefg¥111|ng lgac\:ll\éa to Pfléllrg 9 t%e front cgver 144 of the jack module
120 includes a panel 230. As depicted, the panel 230 is generally rectangular.
Elongated receptacles 232a and 232b are located at the back side of the panel 230.
The elongated receptacles 232a, 232b each include top and bottom rounded nose

30 pieces 234 and 236 that project rearwardly from the panel 230. The receptacles
232a, 232b are also defined by opposing and generally parallel side walls 238 that
extend between the top and bottom rounded nose pieces 234, 236. The front cover
144 also includes resilient cantilever arms 240 located within the receptacles 232a,

232b. The arms 240 project rearwardly from the front panel 230 and are arranged
7



concurrent herewith, and which is hereby incorporated

by reference inits entirety. 25 I11. Front Cover
waredoenri7ny back to Figure 2, the front cover 1BEdr/o820031€21545

jack nodule 120 includes a panel 230. As depicted,

" o S B35 tieoRnly 2 o PrOBAR G smocmEFa e o oag @
of thiBenB@bethe gfa@ wall§Pg6 %f e gﬁk%vfc€§ a2 ¢ A5exdsd BBtween the

232b each inciude top and bottom rounded nose 30
p. @Uus 24Bandthe sizg ovalls 388 pRefpining tebs?4%ard lacated atriherfeee ends of
The rec |l e 2b. are al .
o R o b ot T ARt P Bl o 24/ farped from
5233 pidvat ma@eﬂ@g@hb@gmarbbﬁﬁet op and bottom rounded
nose pieces 234, 236. The front cover 144 also

i ncl udes r esiThesantilevgirarmeAd arg pdaptedyio nrovide aanag fitfopnection

th % {vx?e%g %eaig&ﬁscogﬁzﬁp ana ﬁ‘?eb ack (Pa%éc%g %42‘19419 r Péreeg(tdmg cf the

rea romit ront ane and ‘are arran

7 %n@@t@%&@&%ﬂe&ﬁ@]’s{ 449p20 3d £22divd the fgmmendbf the @a:kaiekm:b 134a
to the side walls 238. Preferably, a spaci %g eqa
at A HsrelengaiireseREsls ?ér2bt1mda§teééo EEIV 199 GO et 6 he Jack

10/ ag%wg 343r?swjrtﬁﬁﬁ% épk ik 1984, "l@glg g{sgﬁed #Hth® tlgélg:ceeptacles

Side wa etalnlng t 2 are | ocat
at 282s 282Bghesids mﬂs 21 tef the jask AdGiced are postiomd-Hebwdenithgside

o1 A8 A RARL e SRR 9585 F- R et BF R SR 12 e arms

ar meo 2 @ftﬁn%@ﬂ&%stf% B 91\6'_]5@‘( RvReaP34d, 1340 nﬂ%ﬁg@ﬁﬂ bottom
between 'the front cover 140 and the jack devices 1

134tmnded nosex A3H) 236 hake curebtgreg shat magchetht quiee cr32@rgsof the

adapt ed ceive the f d of. the ack dey

gy Se SRR A R A B
recei ve the fix 8y tRdciodevides 134L H340ad AL Bt VKA. thd/Nebéptacles
the two jack devices 134a, 134b inserted within the

r e @324, 23R priopamourtivgithe frons coverd 44de the pusingfl 22 nA fter the jack

e R TP ARSI R A 14 14 e

I etagdemibMgcdnddescodftect@d totthejadk AddulR4Q0s nrapemnt;m ﬂhé fx€embly can
not ches 218 of the jack devices 134a, 134b. The top

20 an de @aﬁmsﬁﬁuqhdhwdbw afl deycesdBda,i3db prrsmalianeansly é%serted within
%%)ﬁl&:% £t {0 Ait%r tg%}!lg{l]%}f ‘%ﬁ 19%a YR8, I HLRY SHithir their

€ nonitor por e equi pment "access
pO&é@e&ﬂs@ pobkletsJ $%0a, 1300, jtleckont evverdd4 t3dbe scbdrkd tatte front jack

snap fit_ wthin the receptacles 232a, 232b prior_t
nomﬂlmh@ 4 hbéfas%ﬁrts 244 dhe irant end of jthe JAck TR 1 189.prefazaply;

thgndflrom tof n}l%é‘él 1%&PaﬂWﬁ§§§§WPm@ﬁh%ém 44 to

cover e entire y can
25 commeamt Adsh with ke qemaindammfuh@fréﬁq ackFropueXafp Iteyill beeappreciated

Sl LRSS B, L3 LA RN 585 230
such that the ports 206, 208 and 210 can be accessed from the front of the jack
module without requiring removal of the front cover 144.

As used herein, the phrase "snap-fit connection" means a connection
30 provided by a resilient member that flexes or deforms past a retaining structure and
moves to a locking or retaining position by the inherent flexibility or elasticity of the
resilient member. In the above described embodiment, the arms 240 are flexed away
from the side walls 238 by contact between the tabs 242 and the side walls 216 of

the jack devices. When the jack devices are fully inserted within the elongate
8



pockets 132a, 132b. After the jack devices 134a, 134b
are inserted within their respective pockets 132a,

wd3dpko1azhe front cover 144 can be secured to tPeI/O81903/021545

5

10

15

jack rmount 134 by fasteners 244. The front end of the

j ack nount 130 eferably inc es top,.and, bottom
 PetieBndlss 215 2501 o g e S AL T Ob i Ren eIy 8 Poichss 218
£ 0 h9 I RHGEnt Ui MSIY thE sl 119, 16 BBieP E8bodtnehRSthE b3 tani Bfénings
mount 130. It wll be appreciated that the '
r ecapbaviverse@9Rh th2 3bs pregieviddsl gn thg jaskdeenpidopdnings or other
through.t he panel 230, such,that the .ports 206 08 .
i Sep e € d by o Wk of GHEF 8 pRd SR provided
nModyltge MbitlRevdr. e wérhd $Qp R EoMction istddelifniedto &eiliRht arms, but
144. As used herein, the phrase "snap-fit connection"”

me anrdudes gaystatsturen(e. Sobumsyiahe ghonlders reia) thabare dgtarmed during
t hat B . L i Nni . r

o D e o8 et PR B 65 B el PR Uhuctures
inherent flexibility or elasticity of the resilient
menber. I n the above descri bed enbodi ment, the arns
248Var e GoppakEoRREPTs from t he side wall's 238 by

cont act Jpet nd the side walls 216 of

the j aclﬁde&?gc‘%sl.}&%éﬁé?%%%}%ﬁk devices are fully

i nserted w t RefertihgtocFigmga, the§adhOnRofddd OdMédtdrs 140 are mounted
PCT/ US20Q03/ 021545 recept acl es 232a, 23 t

r et“élhfﬁ‘ &‘5 CPIFSIOI AUy the;fronty a‘iiﬁ’f‘%u'%ﬁéon Eﬁ% fumesipy

by n’id(]ﬁts' NR&rEHtedPdIBSfofthed Bah MdRard#fll 136100hE fick mount 130, and
enbodi nents, the tabs and openings can be reversed

suhhve hsitevarlike canBgwrtien.dBaE jeck interface ctnngeioce k4 (aard preferably

openi n or other. .ipterlocking structures (e.dg.

pongss P potel itgin BieRonteelir a5 Arc b difled fanges 145 of
Pr eid GRflec?org 40 BButlalcRinkt Kaek Sides dihBe E&in¥c @A aduhist138. In one
connection is not limted to resilient arms, but .

i nembddisneahyheseannestorsd40(can be prepigaprto theepnneefpomodets 4 38 with
etc.%‘ the}ts ar.e deforned during insertion and nove to

a giﬂrﬂ?@ &Jsiti on by the inherent elasticity of the
structures. 1V. Coaxial Connectors 10 A Jack

Interface Connectors Referring to Figure 2, the jack

20i nterf ade coRSBCEYIMSCORD are nounted within the

25

30

connect or nou ' : .
connect or mg%%ﬁge]s%hpglru étl?zﬁ% %ééé?fa {: 3&1 ? 8%540 \fméLf@ T Egebqatlon
r edforiheljack3fodifle 1R Aabdst siowni inTF3gure 40athe ey eomnector 150

sl eeve-1ike configuration. The jack interf

copbides p duikheacs® et imaive, 20 81 mesatsranyth Pulkhspd 39g. The
W Botllk'ﬂe&di%gc%? RROIHR re AR tPasl>Ronfitt it Hod LBt ?dconduct?(r holder.”

fl anges the connectors 140 abut agai nst bac
si s cofinectoe 160 nlse dicudesvwantsr dd8uctbn3 dnand detbctdic spaver 318

P SRS ES Gl ARGl oo 1o the comector
The bulkhead 300 of the connector 150 includes a connector sleeve
302 and a crimp supporting sleeve 304. The bulkhead 300 also includes a housing
mount 306 positioned between the connector sleeve 302 and the crimp supporting
sleeve 304. The center conductor 316 of the connector 150 preferably mounts
within the connector sleeve 302. The dielectric spacer 318 is provided for centering
the center conductor 316 within the connector sleeve 302. Figure 11 shows the

center conductor 316 mounted within the connector sleeve 302. In one embodiment,



20 B. Rear Connectors Figures 9-11 illustrate one of
the rear connectors 150 in isolation fromthe jack

woeedloen7i20. As best shown in Figure 10, the rB@er/US2003/021545

connector 150 includes a bul khead 300 and a housi ng

320, th S on bul k head 3Q0. Th ad

300 kAR OB Refaslabiena 30k s (o B AR AT B s other
cqﬁ}g&g@&ouﬁkpg@@ﬁcuse@ The connector 150 al so includes

a center conductor 316 and dielectric spacer 318 that

mount Wi t hi n Refferibghgdie tdFigo. 10Tthe housikg 32@ oBthe cgnnqctms 150
150 | t
C IR R haitts hio 28 P SV MRl BT fai g iioftney, itis

51 NGhdfBREd for E}Wu@lﬁg 5&&@@322@@2%&5 Ihhve)meﬂtlmbmpgmrath

20

25

30

connector sleeve 3 and the crinp supporting
sl é@wevsom othpeergleastiments Giechousioe pBees eruld h@/edbffﬁr@@tt or

%8% gtff%g] %gfngstlllvgtﬁé?g%%ﬁ?ne%) %% g-na{g %\lvg ﬁ}@‘ées could be

cempr@ndedg It isﬁ&%ocb%ﬂteﬁfplzﬁéxhdxucﬂhe Ihoiﬁsllﬁg p‘teéeh‘tdmld b@manufactured asa
connector sl eeve 302. Flu?u e 11 shows the cente

coﬁm&lﬁ BB esoRP e febulidead SithcTitlou g g2e, 31220
o ARBTG5 A 1o
d| ehelaising|lnhaynt 30%. hmﬂesembodtrinm thevhdesingad X0 is made ofih dizlectric
b d. Referr] to Fi 10, .the h

¢ Rl igisreLrish 2 peldcrenite g“%%gv%gdw&%ﬁ“@eﬁﬁ i
SZ%PnbggﬁgronDte manuf acturing efficiency, it is

preferred for the housing pieces 322a, 322b to have_
i denti cal comefgungstilbtstigiioidythe hoiisingpisees 322a, 322b include

enmbodi nent s _t he,. housi n i eces coul d hagv ifferent
15 CoiHEET RIREIGITEA SHBCP RGP PeISERB - dRUaE AR S22 3220
MOIRR bXHRb1E, Whe @Ieeé‘sems 03208 iRGudeRENé REntilkTeriamaB $Dthat
contenplated that the housing piece could be

nanmrsd@ctlw@ld cersespondingitgitainiog shawderp 3 & eTerantitevabams 332 and

19g %égygcpelrsng ?‘f %{gl?)gsﬁh%r%dgd&?oéﬁgsd%gs% S o%%g& 140?151ng piece

c ormiz@ B0k, T6enoaut B headihg 320 éi ihebulkhead m Iummu@gg piece 322a
mount 306. I n one enbodi ment, the housing 320 i s

made
of iningertsdalopmwardly oxer the housing maynt 306 ps ghown by arrow V338, and the

po'h%ﬁﬁé? 1'39«% ?22bI i8 1r95%1q§(f ;&5%}819' &%@P&é thI ﬁ 1&% ﬁ{oﬁfh[ 306 as ila)dlcated by

use ring s ure
t herdaaussion g\sahenmlr@;ﬂaces 3224) 302ic hregeestad 'S)tgetlhet tiecarfne 332 flex

providing a snap-fit connectlon bet en t he _hous
pi euprdlyzad ﬂsezzseap mte, 3 lockgdposition; g 5&%&“@2591113%2264 If it

i A L o 48552

carkinanvally Aexed iB 32 oatwhrd direction thereby allowing the housing pieces
322a, 322b to be pulled apart. Figure 9 shows the resilient cantilever arms 332
snapped into the locking position such that the housing pieces 322a, 322b are
coupled about the bulkhead 300.

To terminate a cable 342 within the connector 150, the cable 342 is
preferably stripped as shown in Figure 12. In the stripped configuration, the cable
342 includes an exposed central wire 344, an exposed cladding portion 346, and an
exposed reinforcing braid 348. The exposed wire 344 is preferably crimped within

the center conductor 316. The center conductor 316 is positioned within the

bulkhead 300 of the connector 150 as shown in Figure 11. To mechanically secure
10



the retaining shoulders 334 are positioned on opposite

si des of each housing piece 322a, 322b. To nount the
whongiong1820 on the bul khead 300, the housi ng PCBUTS2003/021545

322a 20 is inserted downwardly over the housing nount

306, as rrow 3 and housi I ec

o theGnl T o NeaansFion i, RO HEHCrNTOR G iBtseeggvé the
| ndiiaRtsafpd¥ing @EE\%V@O%A&thea&lkﬁb%dBOGSAnﬁrrﬁle%Qﬁs #RArimped
322b are presse together, the arnms 332

outowelr the Prazhapd h@nﬁﬁsﬁmﬂarmﬂﬁ@%otmm@ue é%u t| on in
abut nent wt |st|r

di sconnect t ﬂ"g H%ﬁéqgw%ﬁpcﬁ%g%gor@ﬁggr alé%gr[? er'tal?]lg 1nc1udes structure

5 Camféi préviaingd sip-Fi8 SorfiRbticibbdiwedtbhe @bhnecior € 3@ and fhealﬂusmg 122
outward direction thereby allow ng the housmgguﬁlec

322»£th632<2<bm@®1lb &2QuFeregamples as shopgup Figiresd &4, the housing
ntil
O Elb i udeg ?i}p z{nd%\cl)‘t?tr watjtéﬂg %rﬁt%%rétll%%%%ﬁﬁg3%q]@gl e}{% ttﬁg é%)ac’:antllever

ng positi‘on suc

3223bmay showadt [Figle 80 dBkch tchstilbudrlehe 360 3uded firdtandsevahe
a cable 342 within the connector 150, the cable 3

30 ToIme Abh PG 45 SHOMADY ana@u”ﬁé The scoon fab 64 is
105t fb AR gdat GRY A %tf't tf&% SabhE ﬁrsSQ' ,L) V&ﬁ{%d%@tween the

exposed central wre ah expose portion
346¢coad daba364 avdplskede Ieadi nf tlnb(armg6f)r dhel ﬁﬁw&b 3Hiencludes a ramp

xposed 344|s eferab ed.within, th
o Rugfce A8y The bpusine 01 Belvbes Tihatitins hodd-0570 located on
po%bg s%%ﬂie%mcﬂo?h% s@wmm@aoo of the connector

s shown I n Figure . To mechanically secure 10
WO 2004/ 01071\3 SFRGW USE!@O@S 021194 the tom@Cblatﬁllom $d¢s afdhe heusing

150, 348 .
15Guare PR e et gpp hE b e it SekESRot Fhents

30Q11ffe9eﬂt%ﬁ£p1hec&éﬁ%ufaﬁoh@% Be'provaed o uRItop MRl Buttintlsidédof the
to affix the braid 304 to the sl eeve 304. The housi n%
€

32Gowrfectane Fesharcatsomegimbodimeants palyl o;leusmﬂ -fitiggicture may

oo PR AL R B S A% s SRE e fiREEGEL b Brovideg on the

| ackp, Mgt mlaGithEodidesanp h&;su@ismhopm redt cohaeotes afd
and 12-14, the housi ng 320 includes top and bottom

20 e gltpmative coaReqtors s alsy HEclowg in b -apphieatiop Sedalhe .| (aetayet
1 B O e O kel M B Qg o

t hat1a1 3 X ij0d raatl evhs fitedborgaatd 66ncuient Iseewitld ahd lvhddviis ihsreby
10 .| ocat ed_at the free end of the arm 360, and the
f i ARQErRosYed By referencrindis $nPetveen the second tab 364

and the base R%Féilnf?%tro]tjggul% g%}%%ﬁré sf156 sfe croﬁhe&&izto the rear

i ncludes a ranp housi ng 320 al so
251 notalldes dfithegjdcl mbdulail@g by hmsnftdgrthe BaiBirigs catredrdiynthrough the

opposi.te des of each of the sec t abs
shORFIPES ’369 AsdBe gortneators 130 476 ISy A o diguel g openings

t hq9hQHS kdhehed surfaces 368 of the top and bottom tabs 362 contact top and bottom
edges 365, 367 that define the openings 196. The contact between the ramped
surfaces 368 and the top and bottom edges 365, 367 of the openings 196 causes the

30 cantilever arms 360 to flex inwardly (i.e., toward one another). After the first tabs
362 have moved completely through the openings 196, the cantilever arms 360 snap
outwardly (i.e., away from one another) such that the top and bottom edges 365, 367
are captured in the gap 366 between the first and second tabs 362, 364. As so

positioned, the second tabs 364 as well as the fixed retaining shoulders 370 engage
11



15 are shown having identical configurations. However,
in other enbodinents, different snap-fit

waeoniiogaiat i ons can be provided on the top andP@DUSTING/021545
sides of the connector. Further, in sone enbodinents,

onl ne snpap-fit str re. nay. be vi ded. | 1.1

be UBeEo Side s dheyria wih B¢ aap e brs e 14 i e gagleside of the
Pr o¥dr Gl 199, exiPthe EARIORL bR Rivafily BBile pusln@thelcBanectors
housi ng 320. The rear connectors and 20 alternative
corf@at @ fgwarddirction,dhsednpseidrsi 130 dasbe tappivied dtany e openings
Serl'ggl No. (not yet assigned) entitled

Tel’éComruni cati ons Connector, which has attorney

sdocket No. 234 @epidRaUSktectn @mbaginidnt Bhdapted tdled shap-fit into the

concurrent herewith, and which is hereby incorporated
by operfingselftdebyi nushing thaannestyr inRepamarhgirecsion; Huyidl be

t he_conn IS re £on t . ]
12PRRCRRE Rl I G AP EoG3BREHE bty 4 Rton G MBhbaifed o
r eallvaithld sonnbetorsah b htert@pi@ni fopsard aecttm frdra the rear side of the
connectors 150 are inserted rearwardly through the
opédfkipeduleios the ranped surfaces 368 of the top and
joPottom tabs 362 contact top and bottom edges 365, 367
that define the openings 196. The contact between the
rarshed Pswjdchémsidag8 and the top and bottom edges 365,
367 of the openings 196 causes the canti.l_ever ar.ns
360 to flex MRy GSRow g Bk hoUsRs 8 'soRipg from
thepd llefn%n]c_iggg’tsthe PRR nftaie v e a%ﬂg%l%ﬁﬁé ¥mbbaiatah tl‘(ijelhlﬂn jack
y

openi ngs , the cantilever arms shap outwar
(i heusing/isfmasimod aeliciendtihmaleriglssich ah anoldedeplastip (agd

15 o phBBHEORES e g pRnE ARt Rt oP R faes o
PO%idei4209dsitibha cppesitdirdmaoRbrh side 4%l IThapir faek hbdesl 158 also

retai ning shoul ders 370 engage 11 WO 2004/010717
PCTalgRRe 8 Jiret2nd 480 posionadapposiiedeornp seqpad cad #23allwo conductors

tl ﬁ2128 .%gegfpg\?}ﬁ?cf év&%_tfx%é’f%fj ?czg()z(llloﬁlgﬁgQ%t %&f | %%%uabgg’zﬁf;ifncludes a

hé can ever

| NWaEket ¥30MckRitNEIEBNBe bétone endsZ2 6f the hdiisthd 158 and a pin 432
forward direction, the connectors 150 can be renpved

20f r ¢t pﬁéec@bgﬁmﬁ@%ﬁrslg@_ 429 ofi{he b@ﬁmﬂ ]e5<§ ddsseekichy 428 are adapted
© rr‘%) gécgl%g %ﬁ% Srk?sﬂ%paheege&&taﬁ gorﬁl'ggt?o'nf With b ?hlooftep@acer lama) cable.

opent ngs ushi ng € connector n a rearwar
di rection. | Refértihg béll toaffiptires il imdl 16,hiad housingt Iddralso includes

enbodi nents, the snap-fit configuratjon can .
ARG S fpBProRIdhnE R HAE- L GARRESEBR ylfﬁdhﬁ‘oﬁoqsr&%eﬁ?&f theyagk

Lgr i éﬂje fiﬂéf %%? E?%n%lg,ggglhb&g é::éﬁthve?é 494 8% pkd\8ded A%Ke top and

25  bottom sides 424, 426. The cantilevers 434 have base ends integrally formed with
the top and bottom sides 424, 426, and free ends including first retaining tabs 436.
The first retaining tabs 436 include ramp surfaces 438. Each cantilever arm 434 also
includes a second retaining tab 440. The second retaining tabs 440 are separated
from the first retaining tabs 436 by a gap 442. The second retaining tabs 440 are

30  positioned in alignment with fixed stops 445 that project outwardly from the housing
158.

Referring to Figure 2, the pin jack housing 158 is sized to be mounted

in the opening 200 defined at the upper mounting location 146 of the rear wall 129

of the jack module 120. The pin jack housing 158 is mounted in the opening 200 by
12



Figures 15 and 16 show the pin jack housing 158 in
isolation from the remainder of the jack nodul e 120.

wo p4noTit i mting enbodi ment, the pin jack hopsT/nsRodE®1545
is made of a dielectric material such as nol ded

plastic (e.g., 15 | ycarbonate). The pin jack housi
P Taperiedhs Seopud pad iR Giihani IRiUVEEE 198 el Ay Brongd the
o . o . .
POSPHHERI AR AF Lk AMA Bl P SLEER) i 20,
poshgigomedt ogwesi top ahd bottem ségesod thermpenin@ .and tiee ramped surfaces

428 ted within the pin. jack
hodob b hedist redhontoBe Aot caes Hobmfeied aud 4 S8 fsredigyard
5aCoR8 shdth& th LGV HREAREGRNIB ERDE2BErAighitRCoftaus 0. Iite the

and a pin 432 20 that projects fromthe first end 420
of firstdatisctdSipass themgh Thecopsoing08, the gantileves geps 43 flgxpaway from

SRR BB BETELET, FRTREHLA AR st

Fi @96 efgak? tidhckGidetdfehdvemsialy1 2bshdahs Sedoné ketgiamg tabs 440

structure for providing a snap-fit connection with_the

ho§Bgagg Of PPPesE thm@oqltas&g@ of theghewalh 929. Fyimilaglynihe dixed stops 444

resilien i]e vided at the top and
1025a s8t°$8%e§ﬁ§§8htf¥%éféé%féa%gugg%t il evers 434 have

base ends i ntTegembly tHe@imjadk Wousding 138 tHeaantlederzomt dd4 can be

sides 424, 426, and free ends including first .

r et Weyard dherehy allovpng the vsifi] wrhf?gflﬁla@%ﬂdzf%n the opening
N I; 3 . r .

2005 TR, LRGSR 149 R b ot ey, e
r etpiri jack hodsiips] B4@nde eospaeditodst inferterhinth ¢he opeging 200 from the

retaining.tabs 436 gap 442. The second retaining
154 aﬁ?rﬁﬂéogﬂ@l%%%%‘}q%/ﬂ@wed in alignment with fixed
stops 445 thals JbRhSE FiglksWaTadl Y 6f the Bide§16f the Wehdilk are shown
158. Referring to Figure 2, the pin jack housing 158
i s havingidenticdeonfigurateehs. Howener, opethemnemiroidmends,i ditfer et snap-fit

the upper..nmounting | ocati 146 of, the.rear wall 129 .
of CoHEB AR omhF Eror 352 ol s Tans ot oy Fider n
NDYHHhE SmibBdiniteits) BRI 08 skdpOfilrudiird¥Ray 86 fVAAL Tt will be
PCT/ US2003/ 021545 "inserting the second end 422 of the

20 pi mppracikter dhasithrsnapdit seugiwigreanid betrovided emehe togp dhg brjtom or

200,. As.th N jack -housj 8.15S._nr (
2o B A FAEURLAR RS R0 B e o
edg@gioséd .S psplicagoraSétial (e, (mipadssipiddy eatitledd8 Jadk for a
the first return tabs 436 causes the cantil ever arns
43 PigitaltSavitchingderosohanmscsMedeleawbich ps Agomey BgcketdNo.
fir 6 ' : 8, ;
thd ¢ P SRR Tk AR kB BREThAO R S Wi hercby
25 canfdolsorated dy meferkde iliventdvay. from one anot her and

"snap" into a |locked position. In the | ocked position,

the first tabs 436 engage the back side of the rear

walyy 129%80hd BRgSE6Heor et al Ni ng tabs 440

Referring to Figure 17, the card edge connector 160 is shown in

isolation from the jack module 120. The card edge connector 160 includes a

30  housing 500 having a first end 502 positioned opposite from a second end 504. The
housing 500 also includes a top side 506 positioned opposite from a bottom side
508, and a left side 510 positioned opposite from a right side 512. The sides 506,
508, 510 and 512 extend between the first and second ends 502 and 504. In a non-
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engage or oppose the front side of the rear wall 129.

Simlarly, the fixed stops 444 10 al so oppose the
wéeananiwitde of the rear wall 129. To renobve thPCPUR2003/021545

jack housing 158, the cantil ever arns 434 can be

flexed inwardly thereby allow ng the housing 158 t

di dretine embfa@meflh thedywping g 00 smads ot dipleciFc prteriag é&g n@ g plastic
158 Jtbh g,%g)rﬁ%j on. In other enbodi ments, the
pinjac ou5| n 8 can be confi gured to be i nsert ed

i nto the operRefigriggcill todfigbied 7, tlﬁﬁrs:tandéﬁ@loﬁfhethmesmgéﬂo

et tnengn B RaSaL R S 8 2B RS Fammels 516
5C0 @Eé ]?déﬁtﬁin'e@ Qﬁove"fﬁé"ﬁ%@f 1’ I TheUhBSHel £k dH R Yebreen the first and

nt snap- configurations can be provi ded on
t hesesnndeesdsoﬁoz 594 pund]ha}vawlpelhbetmnm Cantaat lspringsii 8 agomeunted

or QUITHEER om0 P A ot pOPied oh i e dfopaape power

St Icdfdabls Of & QtddnRRed WAMirtBe cRihnEh®1 6. OFhe shHfgPIY HBERE rically
ei ther side of the housi n% The pin jack hou5| ng and

al tcenpestadvie chedvstivgping 20 Hlakprojegt ﬁ“@mdh@ gpcppd ends>04 of the
1Oap@lﬁ)i cat gg@ Serial No. not yet assigned) entitled Pin
Digital Switching Cross-Connect Mdul e,

whi ch has At tmae lh@t(mﬁ@%@ﬁref@abl?&bﬁdﬁ@@tﬁldﬁﬂ& ,foﬂ/yfrbﬁlﬁmgassnap fit
filed on a date concurrent here

h he cepRection withdhs hrysinedd2i9f theapel @ﬁé\ée 130 i F@r @ﬁmpﬂ%ﬂsﬁ housing
50?5"1%&%5 dy %o%%ﬁ&%&e%@ I5hb. ”%é 9an't:1'1é!z!éf Em?s7522 have

t hé car connect or shown I sol
f r bavd didls Jtla’u‘. krershowh éntdgially Tdrmed avith thel gwmtgﬁﬁ@c tRHtalﬂﬁ@ tabs

15 po s oY B8 Thec IR P S e S8 TGS abs include
hOy§hich egr%Ql FaBlsS96'aNG kS §uJ?acE§)§285'ﬂfe r'égﬁmﬂ?ﬂrfdcei‘% face

opposi t roma bottomssi 508, and t sid
postoWardmes@bpo@qnge i58@ ldcaterhadjacend hiie sicoiel 12504 Tf¢hshaemg 500.
508, 0 .and 2 extend be vve e first. an .
$ouH SE0HS RGN EEHEn ey RSB B fiFL fre lft side
ch/lblgggg%qgggggo limting enbodi rrent t he hou3| ng
is made of a dielectric materi al (e pl astic

20 rrat eri al s uc Refesripg to/Bignisch theeprd R@e@pnmwgaﬁﬁp lig sigesl to be

ure the fir f, the hou

e anpiecin deiheningn SPnR & 6 1B paBHPAeieh s ot rar
c arv@huemebftﬂefy@clsﬁ@am@hso 5T8e cirdatige EmkdtbOTGis aliveed in the
the slot 514." The channels 516 extend between the

f i ropeningd9% by: sertiag dle BobendsBR of tlep m@géﬁe reasyerddythrough the
I e e
25PpOoWRfween top and bottom edges of the opening 198 and the ramped surfaces 528 of
the tabs 524 causes the cantilever arms 522 to be flexed toward one another to allow
the tabs 526 to pass through the opening 198. Once the tabs 424 pass through the
opening 198, the cantilever arms 522 flex away from one another and "snap" into a
locked position. In the locked position, the retaining surfaces 526 of the tabs 524
30  engage at the back side of the rear wall 129 and the retaining flange 530 engages the
front side of the rear wall 129. As so inserted, the index member 532 fits within a

corresponding notch 534 of the opening 198 to ensure the card edge connector 160

is inserted in the proper orientation.

14



contacts of a card inserted within the channel 516.

The springs 518 are electrically connected to
waeoeodioot7ive pins 520 that project fromthe secpomusId3/021545

504 of the 10 housing 500. The housing 500 preferably

i ncludes structure far provjdin [

a, s it
connection wWeﬁﬁ@e Hsardyleg 'tgggarﬁ%qygr grms 522 can
12% fleRkd gmp&) 'M&Jyrh@low%othb lﬂshéiﬂ'ﬁod fapoeareﬂoved from

bottom cant i ever arns 5227 The cantil ever arns
havke ofEase ¥8dy pushingsiechabiog 00 m e@mllat@/dlf@tlmdlnmthﬁ

t he ho S|n i nin 15, 524 i.d

{ nembodiediy tikerd psp apniiye 180 sav be Eontitnfadlb b6 ifified heo the
51 n%lpb&@hﬁ 108 Hdh{Whe 9ea$ ¢hd aL@s 11&%2@11&1@1% 1200t SA b@gMsrediaA®d that in
The retalnlng surfaces 526 face toward a st&g fl ange

53©them cabedinzatsa thsrsnap fiecondgomtion afthshwuging 6 cmbps\iawgd from

sq i.ncl udes an index nenber
S35 SR BB PO Ty deEietor t 'Sfde 510 of 1 he
hou3|ng 500. 20 Referring to Figure 2, the card edge
connector 160 is sized to be nounted in the opening

198/ Thef iTheeer dempHarquiiger nmounting | ocati on 148 of the

10" €ar wal | 1 6§:?$l9£ lklgale'n%ﬁlg%{?%glvg tHeAPacer 4 8 c?/m%‘flﬁ{% jack

connect or S nount e openi ng
I Ngeddulen (. HEhef dircait irgheieS QEDOfS 6, bcmtkm wpiimgy @AN604 and switch 600

ES%&%@%@%%%%%&%35&%@%30813@9 ulg 500 S He ielaig! 54 also
bet VG ERks HAMea ﬂﬂ&lhgfgg%g%?eétogi 66@&@62)%%%111@%%@@@09 612.

t he ranped surfaces tabs 524 causes
cantil ever arGmmnb&ar 403 ibéucﬂdsa)«hdled:tuwbody ok Snukbtséﬂmamd 618

allow the. tabs 52 hr eni. n

1500 e pReded et e Jausnd R i DR é{}i,@‘fg ey eefieaity
CaRbhiRYGE eﬁﬁﬁﬁts%gptgél %Wecftﬁ%@rﬁﬁct%ﬂi 8 hirdFA0 of the card
"snap” into a l|ocked position. In the |ocked

posdgw mnnecthelé(bwhemthn pirsard mserted3vithin the doeketap6,$28. The

SRR Pl PRl utl S b IER Tl Ffaels
t h%ldfcﬁrﬂerau%bﬁneé%a to ArirQohaSE60266); 1ehd161 0. TDIRXtefIR MdRket" includes

2 fits wthin a corresponding notch 534 of the
20op@ny slgucteg fooreesivingand makingredecairge cesptiadthor pineoplugs

inserted in té?ogqﬂgc 81%)9661 hu?é%t at#:l%&hc éléus}gﬁg)%g?(p %ocigtz §%2 and

PCT/ US2003/ 0 connec

16@24 takeprodidtd hWemhar tha Ihﬂﬁsu@ 2T easdclkss frickie dldcaivaliyl c@ﬁiﬁictlve
anot her thereby allow ng the hou3|ﬂ%2500 to. be renov
f r GHmante Discionfvctvoglemenpheithe sepkehe24is girtigaliy eomlﬁctsd to the

B
251 ntand hivke 2leopizal cuptatdRith tienpind1432 efthe pingack hdusingj 188k It will be
m%g{)reem]étze% thallttthe solclketb6622allsfJ glgcetlgliza }yec%u%)ﬂatto ithré socket 624 such that
both sockets 622, 624 are electrically connected to the tracer lamp circuit via lead
611.
Referring to Figure 2, the tracer lamp circuit is shown within the jack
30  module 120. As depicted, the contact springs 602 and 604 are pressed within the
front jack mount 130 on opposite sides of a dielectric spacer 630. Preferably, LED
156 is pressed within a port defined by the front jack mount 130, and as so inserted
makes electrical contact with both spring contacts 602 and 604. Lead 612 is

provided for electrically connecting the spring 604 to the switch 600. Once the
15



ot her enbodi nents, the snap fit configuration of the

housi ng 500 can be varied from the configuration
wa@p@aioid7eal | y depicted. VII. Tracer Lanp C rcuPtT/YSH03/021545

Figure 18 schematically shows the tracer lanp circuit

2]; ﬁit?"gtglﬁ %é‘g lrirﬁléggg %lﬁi‘% S%)éig'g cg%gctg Iﬁ{)}{; gtlpf{ DSt ?r?pzl{%tehgg m]éSf?@t jack
t N dufnf [‘%%Jiaﬁfegfg? 806 st feRibly Q@cth’@éli}' doReti&l thafe pilhgck

circult I ncl’'udes Harness 162 i ncluding
cohnesihgi 58 BPhsatidg 6@&iss4 3 thapinljakdousing-168 nto the sockets

Co ctor,. 608 includes diel.ectric body 6 . Sqcket
51023 a0 Baor e Sepey 6T ou DL e s P eddeay

5 TheoameleRtts t1l@rd &8 coitdcusta 601b9 Ghsettfiml thy ping 8D YEthe\¢ard edge
el ements adapted to nmake el ectrical contact with the

pi ngn@@@r@tgﬁhﬂesoclmtwﬂ@mg@léorln@mfchwnmenh&%ﬁons
' t i thin th
o1 BRI AST ThE BERBBRATh e B Bys RO Bbmncie

0 SW
609rieatket TRl nhéctor8l606 608ca¢ pieferabiln €plishciniplacep co@ctors.
contact 602 by |ead 610. The term "socket" inc|udes 20
anyl hetteroc frusle-Iir-place”cwoaneatorg meaaas g EPRRFCEIreRIoV e connection by

con i i . Cy y ' )
1057 By Ak el gt conPHRATEE Sbn ity PEART2, ping
pr evitidatregiiting witeherappingiongolddives. socket s i ncl ude
el ectrically conductive elenments. The conductive
el ement of the socket 624 is electrically connected to
th pr y lead 611. The sockets 622
angl%lz4%5rg%n@g%??ég&3rl\gg@1§ receive 25 and nake .
el ectrical cdwidicie apptduiatdicthpl the ja¢B Maslislet 126 qanbejassskbled in a
housing 1 It will be appreciated that the socket
15 6 o BUmEOePULNPIeEL 3 BELIATRAST O T CEok RS o also be
t h«'aP rebiatel (5 Sheelequdiie of SREmBIyastéps Aeddiibed@héndinCaB RREdISdn
to P]e tracer lamp circuit via |ead 611. Referring to
Fi guarepl2,of bhetype af assemblypsequance fhat £an behuilizedyi andithat fhresequence
jaclf 30 na)dul e 120. As depicted, the contact springs
602" §B° 69L PEressed within the front jack nmount

130 on opposiTheissentis thefjack Hb&l1€ €20, itle &id86€the@dbles 152 are
Preferably, LED 156 is pressed within a gort def i ned

20 by preferablygnitia)ly tekminstash to tlzpconaeriorsd 46 gnd ha r Additionallye the
el ectrigal.,co t_W.IhAb ' : .
SoJER BET6ALSE St 1t Dl FAY BRSO AMhens o
t hgh&pdden Binfdrcuit 1586 Thwkpring @aticts@0ee604emdihe Watch 600 can
2004/ 010717 PCT/ US2003/ 021545 __switch 600, LED 156 an%
sprthandeaneinied te thpfroniiacksmaunirld0médier Bupiang the springs002 and

] 3Gk ; ek ' 2 and 604,
L1 504 TRl ARED 3P BEFDOns AR U AL PRI 002 sad 601
251 nShetdafigr, tHeecopnarsord®8 cafi be blectpically amkedtediti thg piiG8ck housing

into the sockets
158 anc? the connector 608 can be electrically connected to the card edge connector

160. The pin jack housing 158 and the card edge connector 160 can then be snap fit
within their respective openings 200 and 198 defined by the rear wall 129 of the jack
module 120.

30 To continue the assembly process, the front jack mount 130 can be
fastened to the main frame 124 of the jack module. Thereafter, the connectors 140
(which were pre-terminated to cables 150) can be press fit within their

corresponding connector mounts 138, and the rear connectors 150 (which were pre-

16



622 and 624 of the connector 606. Simlarly, the

connector 608 is electrically 5 connected to the card
weelge/ooonnect or 160 by inserting the pins 520 pET/UR®03/021545

card edge connector into the sockets 616 and 618. In

a preferred enpodinent, fric bet ween thelﬁgns and

théergwaz%w blesi 4 5Q)en b T bw@lleé%ﬂrawaree@fsldﬂ qrgings 196
f&gﬁ&é the&éa‘?waﬁtﬂzgrbfﬂ@jgcl@ﬂemstmbs 606, 608 are

prere y "push-1n-place™ connectors. The term

push i n- pI ade' coumhetedtecassemtéﬁrthe jable deaeeseldday 34b can be snap

Cortitaribit Lo gOBF et T4Ey AR Tap Sunalls o8 Bel ki 1340 o he

5 ( €.c8ver 1R4B2 coVidrt1BR W mhRAvErlel Rindér thehckndivitds @B4a, 134b into
solderlng VITIl. Assenbly of Jack Mddule It w | be

ap phacicspestive pmketsHéZp,aléQb ndHerssembly is arestrd rarsvardly agtil the

R e S A8 B AR

th Qoﬁ@@uﬁmg cOfineafoee MU, YTiEt feps cohas a4 et €xseinad &y the front jack
nerely a exanpl e of one type of assenbly sequence
thanm@@h3%e utilized, and that the sequence of steps

can be varie
1001ds of the ?gﬁﬁgosﬁi%ﬁgggésgd%g%ﬂ i@%b eﬁ&grgr%ls%lﬁlt | acfa?ﬁl system.
t erThefefdretht Oaridus connsvesTh @Iﬂfspolf@k&ramhpléﬁ()for use with coax1al

Addltlonall the | eads 609-611 of .the harness 162
ar SomseiThadkRlugD Hewever,ibwHbbg %Wée%%?ﬁg%b%&’a?us Ippative
6
5 TR o Fop T LS SOy s
j aoﬁhllasmumf the3@nnédtomraradonni inguding ssap- ﬁr@mnﬁﬂ@n&nd alternatlve

604 in place, the LED 156 can be. ins

150 0 ereaLIRBE QT 594 OF SETPHITBARE bf USBT SEUAEY DG
canqfig ﬁJrﬁC& Wi 8kk a¥p &aa@a@ﬁae%a;@ chibBditidhtd Gake RESidHE can be
158 ang e connector 608 can be electrical

c ommele tvéthoubdaplagingdram dctgﬁelrd@nd ecaperof tHea@vertioas.pi n

j ack housing 158 and the card edge connector 160 can
then be snap fit wthin their respective openi ngs 200
and 198 defined by the rear wall 129 of the jack
nodul e 120. 30 To continue the assenbly process, the
front jack nmount 130 can be fastened to the main
frame 124 of the jack nodule. Thereafter, the
connectors 140 (which were pre-termnated to cabl es
150) can be press fit within their correspondi ng
connector nmounts 138, and the rear connectors 150
(whi ch were pre- 16 WO 2004/ 010717 PCT/ US2003/ 021545
term nated to cables 150) can be snap fit within their
correspondi ng openings 196 defined by the rear wal
129 of the jack nodul e 120.
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To conpl ete the assenbly, the jack devices 134a, 134b
can be snap fit within the front cover 144. After
wae@p/0id7iti ng the jack devices 134a, 134b to tPeT/US2003/021545

cover 144, the cover 144 is maneuvered to insert the
jack devices 134a, 134b into their respective pockets
13ME 3Pl The assenbly is pressed rearwardly until
the connectors 142 of the jack devices 134a, 134b
make el ectrical connections with their correspondi ng
cofdnect msomma'dtmddutﬁrnonmismg 144 is then fastened
to the front. 30., 10 Th dul e discl osed
her ei n |a§10383%;ﬁ targ OH%eé’ i3pd 2 rS%faleeiatI%Dﬁ%Flé&r} eftudiiig % rear wall
Th%@ﬁlfnﬁg BonrlcdRr Mﬁ)ﬁhﬁh@oﬁéﬁm‘%‘ém ors and ports are
adapted for use with coaxial connectors and pl ugs
However a pluralifylof swickipp dedcestpoditioned adjsrent the |fm§end of the of the

%ﬁntlve aspects are applicable to other types of

B¥¥&r configurations as well. Further, while al

of the @%ﬁ@ﬁ@@f&@b@@hmmaﬁmtudtmgmmamae‘ctdr mounting
connections, in alternative 15 enbodi nents, other type
of opgHARE ERdns can be used for sone or all of the
connect
embod; means ifiaed S ABRERA: e HoAHcTR Mupe the rear
depatiddctogs fortherswitehisgdevidesand scope of the inventions.
17 WO 2004/ 010717 PCT/ US2003/ 021545 WE CLAIM 1. A
cross-connect nodul e conprising: a housing having a
front erde %gﬂ BotiRef m6&e of BIGink $ANNGEH thdlfcab Edriietrs include
rear wal | ?lnlng connect or nounting openi ngs; a
pl dleaibld gantfevensiforciniaprdittikessthe esr pmmettomwdhlad}lac@mtectbh e
front end of .the of the housing; a plurality of rear
coﬁW&@Fngpgﬁ%ﬁ fit within the connector mounting
openi ngs; and cabl es positioned within the housing
that electrically couple the rear connectors to the
swi3t chi Adge dmss-cwecmomﬂe ot elaws 1 cwhereinttheedu@ngetors are

t | ud
o b el LS g S RS g e S e e
W lpkHe rbdievAapnnect or m)unt i ng openings. 3. The
cross-connect nodule of claim1, wherein the rear

connectors are configured to be snap-fitted into the

conn ect %e e tc!)rﬂgcp 1?18&“19 a7 CIB{I’I? i ﬁrtilgro&'inp%sﬂl% a Rlcet D:lﬁ‘lp

rear
circuit mcludmg a tracer lamp and a switch located adjacent the front end of the

housing, and a pin jack, a ground contact and a power contact located adjacent the

rear end of the housing.

5. The cross-connect module of claim 4, wherein the pin jack is snap fit within

on of the connector mounting openings defined at the rear wall of the housing,.

6. The cross-connect module of claim 4 or 5, further comprising a power
connector including the ground contact and the power contact, the connector being
snap fit within one of the connector mounting openings defined at the rear wall of

the housing.
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4. The cross-connect nodule of claim1, further
conprising a tracer lanp circuit including a tracer

wo 200p/0807d7 a switch | ocated adj acent the front eemusfo03/021545
the housing, and a pin jack, a ground contact and a

power contact |ocated adjacent the re end of the .
hodsi ng%ﬂs .cw?ﬁeomg@p@gﬁ Rl Btihsseigithe payeR cgnictor includes
V‘h%rc%idrbd?g%oxmeﬂtdr.mk is snap fit within on of the
connect or nounti ng openi ngs defined at the rear wal

of the housing. 6. The cross-connect nodule of claim4

P or o B QTREL R0 B BBIED. wATPRIE! PherkReb i
CoREde bn BRL Ml 1fuades fricludid dédiricd €eadk tHahexteRNb@atad the front

mount i ng openi ngs defined at the rear wall of _the

hogsd wgig the geapend 0Hthedroosing thgrrusss oududing 8 pgsh-in-plaggconnector
Ccrass-connect dul e .of. [ ' .
SR bR o AT o IR Byigp iy

Cr @&pledNas bowardhndgreéinddoaiatis4, wherein the tracer
lanmp circuit includes an electrical harness including

electrical |eads that extend between the front end

an @ the ThE @fos?—@gm%]::t &G&ulg gF 51%919 i, @H&Fﬁf}flé" ?@ﬁﬁ:ﬂé lti%{@%eﬁ gnclude

a push-in-place connector electrica coup
pi irjt and sevodd awjicisihg jackg vdeeeic therheosiag irelhetes podatd fpr

coupled to the power and grqund contacts. .9.. T
cr GRS GBEEE HBA Y T AT YOG R HEnE et A cover
deyi¢ ﬁl%uhﬁgh ﬁ‘gﬁt of thé §\§vité}ﬁgg SEEOBRU WHbiehTHhe Qwité‘lﬁh% f'a;ks are

wherelin t usi ng I ncludes pockets for renobva

r ecetneicted to the et covdriby sparfisconneations.n t he housing
includes a front cover that nmounts in front of the
swi tching jacks, and wherein the swi tching jacks are

conpect gfe tRst-B6ndecPMbdBOVEEIafY 9 SHRdeinithe HFOANREE! iABRdes first
10. The cross-connect nodule of claim9, wherein the

f r end sesovdrecepiatlasi@nd hersin franfendeebiha firs @ag sesond switching
d ' t .ends of the fi :
2k R B ke el BB B

second receptacles, respectively. 11. The
cross-connect nodule of claim11, wherein the_ housing
i ndludeJ'ha crospicennegamadelrehelaisn | whereia thehoysingigeladesa cable

| eq f . S t nodul e
cotirdift s T SRy QRN AEERER, T oar
end, the rear end including a rear wall defining
connect or nDuntin% openi ngs; .a plurality of swtching

devEces AHHerT sIMEt AV EWRPHSHE front end of the of

the a housing having a front end and a rear end, the rear end including a rear wall

defining connector mounting openings;

a plurality of switching devices positioned adjacent the front end of the of the
housing;

a plurality of rear connectors mounted within the connector mounting
openings;

cables positioned within the housing that electrically couple the rear
connectors to the switching devices; and

a tracer lamp circuit including a tracer lamp and a switch located adjacent the

front end of the housing, and a pin jack, a ground contact and a power contact
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housing; a plurality of rear connectors nounted within

t he connector nounting openings; cables positioned
wowdohiom7the housi ng that electrically coupl e tPer/Usan3/021545

connectors to the switching devices; and a tracer |anp

circuit including a t r.la nd.a.sw, tch | ocated

2 joteisdadiagent the taf end € 16 o, BGSimioK brgS coRTIRd o the rear
| aGkall By LERPTH c6RCAGH. and a power contact 19 WO

2004/ 010717 PCT/ US2003/ 021545 | ocated adjacent the

rear end of the housing, the pin jack being coupled to

the,rear,, wall by a snap-fi.t, conpection., 13 .The

or 935 cdRerr BT L RBRT eLF R 22 Pl Vindesh el

I NGlidistdse Housdi'_lgqhﬁﬁ&ih'g ¢wbplsdoakets.ncl udi ng two pin

sockets. 14. The cross-connect nodul e of claim 13,

wherein the housing includes at | east one resilient

ot oAt SRORKL AP CLfIFS, L RRPRSA R pltfs s

| aoke raztliendemtibivel Paptoviding thel saxp fit eonnadtivin. f or

providing the snap fit connection. 16. A cross-connect

nodul e conprising: a housing having a front end and a

regls enepetifs LoectRdalB ok bdin 9]2,6\:\/15 &ih tH@hih jad&hEINEE Gt least

connector nmounti ng openings; a plurality o gmntchlng

devine @sxibteslatch dorgutowidjngabasnapHe commextioend of t he of

the housing; a plurality of rear connectors nounted

wi thin the connector nmounting openings; cables

POSgt | ONeerold-tdhnBetthSaunOshRskifghat el ectrical Iy couple

the rear connectors to the switching devices; and a

tracer laopsioghaving aifieot endi ang axrearrendethe reamgnd influding a rear wall

switch Iocate% iﬁjagent the front end of the housing,

andleHNIPE SORNELOT MGYNUNL ARGUNESy nnect or | ocat ed adj acent

the rearnpl@aRydf sivitehing devib@, pokition8DNM ficefi OB FfinPénd of the of the

bei ng coupled'to the rear wall by a snap-fit

comusing;on, the power connector including a housing, a

ground caont agt and s .

Qont act ettt R s RENFE wBaRbE Witisl BF RS mouptine

t hepbfidsd: ng. 17. The cross-connect nodul e of clai m 16,
poiHEs; . :

wherein the hou5|ng i.ncludes at | ea

cables positioned within the housing that éc’ltectrically couple the rear
connectors to the switching devices; and

a tracer lamp circuit including a tracer lamp and a switch located adjacent the
front end of the housing, and a pin jack and a power connector located adjacent the
rear end of the housing, the power connector being coupled to the rear wall by a
snap-fit connection, the power connector including a housing, a ground contact and

a power contact, the ground contact and the power contact being positioned within

the housing.

17.  The cross-connect module of claim 16, wherein the housing includes at least

one resilient cantilever for providing the snap fit connection.

18.  The cross-connect module of claim 16, wherein the power connector

includes at least one flexible latch for providing the snap fit connection.
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one resilient cantilever for providing the snap fit

connection. 18. The cross-connect nodul e of claim 16,
wobm@reiaTit he power connector includes at | easeCDNE2003/021545

flexible latch for providing the snap fit connecti on.

20 WD 2004/010717 PCT/ US2003/ 021545 19. A

cr dgs-ceﬁﬁﬁéﬁﬁ'c‘}?ﬁe‘fﬂn&o@gﬁ'm@sﬁ&: a housi ng having a

front eﬁ%oﬁﬂg Ratif Rk fRend £48 a8 en@NMe k&l lHE iR dg a rear wall

rear wal | e%l ni Ng connector nounting openings; first

andefsog ndnrswior oiviungng epdasngspsi t i oned adj acent the

front end of the of .the housing; a.plurality.of rea

connect glr g apg) ﬁ‘?ﬁogg SYiteiHpg,) H%p%%}'ﬂﬁlgé AT E}h‘ivﬁf end of the of

opeRl RRSingcabl es positioned within the housing that

eIectricaFiy couple the rear connectors to the _

swi t chi aglyralityof reangornectoshmourod withipthe gorpector mppunting

front .of the switching jacks, the switching jacks

bei®RY"8&hnect ed to the front cover by snap fit

connect icalss podRiontd &vithirDthe heasimertiht todtitalydoupleahenehf,

wherein the front cover includes first and second

r eceptestaret the pyiteiies iscks; #Rént ends of the first and

second ' ' ' N IR RIaT IS T

irar anaorEeon s Bt ol n W labk hesifiching acks

Cr Geingeonmedd tomiiifrent@bverlbyi smuRfit conlnectiing. t he front

cover includes flexible |atches that snap within

openi ngs defined by the switching jacks. 22. A nethod

fonpasseip g%qgg-cén&rc?ﬁgdfﬂg BPEGIm MO AMhRein tREEAtADTer includes first

connect nodule 1ncluding: a housing having a front

endnésgtond reaptaclas) and nvheregrafromtrends oftha dirstgnd seaoad switching

wal | defining connector .nountin enings; a plurality

of J3Skp BTG THEY PABEn i SE and satind scsuiarips «felotrisTt

end of the of the housing; a plurality of rear

connectors nounted within the connector nounting

op&hi ngThe args-camestsmpdsle of olaisa 20 widreinttheefromfogy erigeludes

TSl Pl s BT g SR OPIRE L0 B ik e

pre-term nating the rear connectors on the cables; and
snappi ng the rear connectors into the connector

no@at i ndh metheil fersasagratdingtasosscegpness mesyle, fegross connect module
termnated to the r.ear rs .
PR bRl R AAPORE R Bearde, PSR g o
t heyallclAinRGicehnEtRHThburging PPENings a bluralitg of switthisg deviods

the rear wall of the housing. . _
positioned adjacent the front end of the of the housing; a plurality of rear connectors

mounted within the connector mounting openings; and cables positioned within the
housing that electrically couple the rear connectors to the switching devices, the
method comprising:

pre-terminating the rear connectors on the cables; and

snapping the rear connectors into the connector mounting openings after the

cables have been terminated to the rear connectors.

23.  The method of claim 22, wherein the rear connectors are snapped into the

connector mounting openings from a front side of the rear wall of the housing.
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21 WO 2004/010717 PCT/ US2003/ 021545 24. The net hod of
claim 22, wherein front and rear connectors are

wo esngionetizd to the cabl es before nounting t hePCHOEE®3/021545
wi thin the housing, and wherein the front connectors

are con ted to e switching.devicges after the f
corfffect ftbcéi@ﬁl %p\&ﬁeﬁé\? ganttagﬁtr% cenpsctars arféérmmated to

Th fehé@ibmq)eﬁfre ﬁioﬁhmgt%e chibiES aﬁﬁmctﬁamsusﬁign ShSRABR]M e &ont
pin jack housing into one of the connecfor nounting

ope:pnn@:mrs 26. comietadgd hlmjsvotchm@emczg aftériihe fremt connectors have
power connector into one of the
e&P%ﬁ?ﬁ}?ﬁB%&ni ngs. 27. The nethod of claim
22, wherein the switching devices are connected to the

housi ng by connecting the switching devices to a front
covdr byhemagihdd ef claiaride Suthsn Sompmung FenPINgStRinjagl honsng into

fraont eri& th der the switching
de&P&@ggﬁ COBNYSEEA COEHE Egg 0 the front cover. 28. A
cross-connect nodul e conprising: a housing having a
front end and a rear. end, the rear. .end including a

r ed0. walThe I@@Mf’rﬁfr@aleﬁ?n SthsF corBRITiNg $PapPIBAaRgYer gonnector into
| |
p Q&onh%(gpna: d$hﬁﬁég§ﬁhﬁ§§np05|tloned adj acent the

front a plurality of rear
connect ors mount ed W t hin the connector nmounting

openi ng cab] e Si on d wi thin. the housi

el &t ri dAeImet {%ﬁ‘bfp Cia glg n &lﬁﬁwgglglgg eYlgestéﬂgconnected to the

SWiHGhEY G%eeﬁa%g the thé}‘ﬁﬁ% dbABR t6la"tFobk LovePBY uﬁam a

tracer ?irp a swtch cated adjacent the front

enatomﬁectlbms Iamdnshlen dasteaning the fiiont §avektogthel houspgmdter the switching
the rear end of the

con ector cat d
Vigg aé’ﬁ e?’hé"“f‘?%%@foeﬁﬂg#ﬁn{:‘for Y&lhit al so including

VVI res having push-in-place connectors that provide

el ectrical connections with the pin jack and the power
corBect gk crogpconnect module comprising:

a housing having a front end and a rear end, the rear end including a rear wall
defining connector mounting openings;

a plurality of switching devices positioned adjacent the front end of the of the
housing;

a plurality of rear connectors mounted within the connector mounting
openings;

cables positioned within the housing that electrically couple the rear
connectors to the switching devices;

a tracer lamp circuit including a tracer lamp and a switch located adjacent the
front end of the housing, and a pin jack and a power connector located adjacent the
rear end of the housing; and

the tracer lamp circuit also including wires having push-in-place connectors

that provide electrical connections with the pin jack and the power connector.

22



