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Field of the TmsapplicaionThecipg Bldns aibéietdroatione] Pates

gengral Ly to digital =connect .equipnent.. Mre
parehdistden § b et ARG SBRERisa P e Miea b, Hetonal

CI QREpotRIdRERH residi¥nt, ORI 10FuADDOb fesfeRhtiSAl ddumtries exceft US, and
t el econmuni cati ons, data and video transm ssions. 10

SBacamégRiiastty tonld. St Sema Noo A0/1 99, lefited| cociOnhmln2@2 i ons
i ndustry, the use of switching jacks to perform
cross-connect and nonitoring functions is well known.
The jacks nmaybe nount eBieldolithplmoadiohe car ds or

nmodul es which..in turn may be unted.in g. chassis,
and multi pl o [ORFESFY Invtign flales geagrally do figdal ¢rassgpnnect

eqgRipRRht. 6ke palRAUES the Presdmt iMEBitibA rQSed @bss-connect
environments are described in U S Patent No.

5, SWEcinog moghies forjuse in isteospunaicatibrisedaa andyidee frensarisgons.
Modul es for use in twisted pair applications are

described in U S. Patent No. 6,116, 961. Cross-connect

" 10ppdul es are al so us eBavkground ohére Iaytndorc omuni cat i ons
-systens. Fig rﬁfl shows a prior art cross-conpec

L.
ar rangenment ﬁ(‘ée@g}ﬁgwu, ns yigustpy, theusg of gyitching jacks to
applitsat ¢88SconhB& | mit6En i deg.t :
o Rl eI 2! § %45 TheitRs may be

mo touetgd it rapégsaatde eardhargsoduldshetticlaireturmmiy iba montudtiad chassis,
on _sepajate .racks. Each jack dule 20, .22 is cahle
0 oo BB S Ring e Fouh B o irvar capinipgntaack. Modules for

15 t eLhQCiaEhLRiAL 8hiiRMS ARUOIRR Ded Y SCXAERING. 5|A8K01, which is

25

30

nmodul e 20 is connected to equipnent 24 by cablés 26,
anticpepelaterbafutia by Zeferenco niedtlesifor as@ b wasiep pEintpBatigns are

ca S . i s qf i pnent 24 and 28 are .
ot lsina] Sop At N 631038 b BER ol Bogben pactp used with
befive@ptit BeminichAsls syhdkes 20 and 22. Each jack

nmodul e 20, 22 includes IN and OQUT ports 34 and 36 for

di rect accesEigur k $hewsaquiopar ntoss-compet aramgenetpoeftthe type used

20 5 BB Bl @lis Y. Fuf S Bt e RBediniol odyies 20,

CT 25 SFHedREleRlod 18P0, 22MAayednsunttl 1ORPSGe Puldiihat are in tum
signals. Ports 34-37 provide a nmeans to tenporarily
br@griteden separate racks. Each jack module 20, 22 is cabled to a separate network
element (i.¢., piece of telecommunications equipment). For example, jack module
20 is connected to equipment 24 by cables 26, and jack module 22 is connected to
equipment 28 by cables 30. The pieces of equipment 24 and 28 are interconnected
by cross-connect jumpers 32 placed between the two jack modules 20 and 22. Each
jack module 20, 22 includes IN and OUT ports 34 and 36 for direct access to the
| equipment's input and output signals. Each module 20, 22 also includes X-IN and
. X-OUT ports 35, 37 for providing direct access to the cross-connect input and cross-

connect output signals. Ports 34-37 provide a means to temporarily break the

connection between the pieces of equipment 24 and 28 that are cross-connected
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connecti on between the pieces of equipnent 24 and 28
that are cross-connected | WO 2004/010717

WORDMHAIB82003/ 021545 together, and to al |l ow acEERU$2003/021545
the signals for test and patching operations. The
j ack dul es 20, 22 also inclyde nonitor parts 38.for
nofpﬁeﬂ%wg fealipeacesys ﬂeqq%gnéﬁﬁ g“—ﬁt‘eséﬁ'&‘? 5%5@11&% ORFTRSs The
Of JRRGHARIESD, 81 altSIRARRMBHiRbbRNISE BF WoR Bl vAiccd8 to the
A %yplcal tel ecommuni cations central office includes
maimpuj aiwkoutputsigialsed eaohcbiecd cfitglecoromeicatymsisguipmedt 24, 28.
cabl es intercgonnecting the nodul es. sequent | .
absent indi c: ypisal tFlfg?‘@nHPFf‘ﬁ’ I‘icn?%l%gﬁfecﬁl‘f:@ﬂes ey jack

5 dehRilel fnd @i fe flibdr 3¢ KundTBIEARS iffcPconhatip eROMBailes

together. To assist in this function, the jack nodul es
20CoaqientIy deseitrivdicatons itli diffieulu® quiiekdyidetermpauthichawo jack

and ground 44. Switches ar, os. tioned between,the
BB P nee s eRedberte AStinb SRt R Rk Hutes

| shite iAudOindicaiorlights abeGidd todoler 82 ANE Elodld 19, Biviches 46 are
jacks 48 | ocated at the rear of the jack nodules 20,

2 2positineg ibatvyegs ks indicplonlights 40 snd geaindd4l Jdaindipporlights 40

I | qui ng Y i rou HORRO
10 & WP el eall BpitectsA W pin TR Bt BGAPERF LT A modutes
cafi, @2, The pihRcledd Robide tonietHbs RichomuBeilesving te tdeer lamp

cross-connect cables 32. When either switch 46 is
c| Graits cemespprding bt eich phhsanadnlesn?t, 22 o helimgrcoricpisd iy a cable

of | & . mdul.es 2 22 Qn 0 :
o120 Bl 30 TS 3y S0 ERRIAEF e e it
SVviiEdher% i4 Bloséd) end BichBE lanifadil @Sredfbndadd thitath éftRe jack
cross-connected can be easily identif

_ ied by nerel é i
15 | opadulpg29.RE are cammreied osronad apd lhﬁfﬁ‘p“é’.llhguméﬂy Thydy closing
prese dj C{ i S ' _
GBS SRR AR AR RS20 WS comesica cn
of eadlil§ flRARAEd byiedly kRaipGe pliemizatedagcer lagips.ced. |t
wi || be appreciated that the inventions can be used
together or separately fromone another. It wll
further be appreciated thatsﬂ,ﬁﬁ,agﬁarrpl es enbodying the
inventive concepts are nerefry ifrlustrative, and that
vari ati ons cHm fresentdisclodure desesibestepresenthiéve eabidiments that
‘exanmpl es w tho departing fromthe broad scope of the..
20 i ﬁ{}@ﬁ‘{lﬁf ?f‘ém?;pd?fc ¥ 4 nypbexofd ﬁg%kmg?nt% SOBR ecﬁl_P b.e practiced.
| V@A bORpREQY LA Bt theGhR$FOROBALKEE usPadsEcther ©° 5Bt A¢1RGrom one
a housing having a front end and a rear end, the rear
eragtothac | XaiiH duither barppvatiated that the examples embodying the inventive

concepts are merely illustrative, and that variations can be made with respect to the
depicted examples without departing from the broad scope of the inventive concepts.
25

One aspect of the present invention provides a cross-connect module
comprising:
a housing having a front end and a rear end, the rear end including a rear wall
defining connector mounting openings;
30 a plurality of switching devices positioned adjacent the front end of the housing;



defi ni ng connector nounting openings; 30 a plurality
of switching devices positioned adjacent the front end
of the housing; 2 a plurality of rear connectors
snap-fit within the connector nounting openings;

cabl es positioned within the housing that electrically

coupl Rurbitg of RAF cSPBRBIRI PRS-t @vr?hlb % &%é&&' rﬂ&rﬁﬁ%ﬁ@rﬁr&gs

and a tracer lanmp circuit inc tracer

a sWPPIER PPYiEd avithin the bpesintibat legieallyseuple thetfeat connectors

toﬂmw;tﬁgnga@ﬂc@ phd) j ack, a ground contact and a power

contat{ cated . adj l@;:ent the rear end of the housing.
An B8P %l%ﬁaw' o gt damhand R epich deraadordiaredt the

froat mcbm‘sthe bousirgg, andraghin fack, AN§rolisd Bditadt ah@ uSioRar Behthd b ated
adJaEQerthee%%rgrgg?ﬁﬁ? ﬁ%u e:end the rear end including a

Bhnect or nounting openi ngs; a
pl ur al i t Anciltegwid adpeay ofithel mreserp Gvichtian paviaids ac&bés-tdimect

mddiRonfiding! the housing; a plurality of rear
connectors nounted within the connector nounting

opeRiheysing havihy edropbeid amcha dearienkdi thetrbar dralliséinding hagar wall
deﬁllr?gt%drin%éthﬁoﬁﬁ lo‘f:)eﬁg .rear connectors to the

ch |n% devi ce a tracer lanp circuit including
a t pRkERlity arﬁpwtshag deogst poisitivnedadiacent fredent endef thé hausing;

enda @fu réll'l‘ﬁofh@é'lsdoﬂgecté}@ Gndiy n@oﬂm&iﬁﬂﬁe%qn%t&%tmg openings;

connector | ocat ed adj acent rear

houSRHES Pesifiongdwithin demeusingr thaleslegirieativ phusde the redreconpegtors

to thaWitdhindd&aB; arfd t connection, the power connector
i ncl xdl n a housj ground contact and a power

in
con® JEcer ame et H%rueﬁﬁtaatf?c% MR gBd gowdich dqmtegchjaoent the

frorhesrﬂgofpae ihbusNE hndli 4 PihNadignd 8 gﬁz,\é\/@g c%.ﬁqgfgtsdﬁ g&gﬁgegg?%%%ht the

resent ,J nventl on r oV
feaﬁsa% Pﬁhg&?ﬂ?'l‘%.t B POWETRONEPHY oG ¢RyPledrtp Sint reanwalhpya gnap-
fit aoeaectiendthetpo@er eatneedincdingd Raisfg! l@@?odﬁﬁ}obntadleérlﬁrb PSwer
untln eni Ity of, swt
corf 0 8 sy brCeh 3B Rtk confhet beiposteresfin e hoting.
housi ng; A ftatl*qar aspict dfithopresentiinentineplovies BRI @8nnect

.connect or nmounting openi ngs; cables
moWgé?{ﬁgmﬁ &'wi thin the housi ng that electrically couple

t hea heuging bavirgra fost ertdcartdme reaniehd htha gedleanddeduding a rear wall
_ Luding a tracer |anp and a
defihll n@%h %%&g{tlﬁg g

SWtcC t he
a plurality of swutchmg devuces positioned adjacent the front end 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.
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front end of the housing, and a pin jack and a power
connector | ocated adjacent the rear end of the

housi ng; and the tracer lanp circuit also including

wi res having push-in-place connectors that provide

el ectrical connections with the pin jack and the power
connector. 2a Brief Description of the Drawi ngs The
acconmpanyi ng drawi ngs, which are incorporated in and
constitute a part of the specification, illustrate
vari ous enbodi nents that are exanples of how certain
i nventions can be pBtief DeScripfioi bCthe Wradwings
description of the drawmngs i.s as follows: 2b ]
2004/ 010717 ﬁarp/agsmeﬁswm%wm% yich afe WBW&@\%)P} Yy
art - .

oo "R 2R ihe Sk ARGRETuGad PEIQURBGARRen Bat are
Cr @xamples b hbw erdaih énvendbnslcngbemariplogaaice. Wobvief description of
nuner Qus . i nvent jye concepts can be practiced; 5 Figure
3 ithe drapings i5as OHe¥s; ve view of a switching jack of
the nmpdule of Figure 2; Figure 4 is a rear, exploded
view of the switching jack of Figure 3; Figure 5 is a
front, exploded view of the switching jack of Figure
3; Figure 6 is a schematic circuit diagramof the
swtching jack of 10 Figure 3; Figure 7 illustrates
the circuit diagramof Figure 6 with a plug inserted
wi thin the cross-connect axis port; Figure 8
illustrates the circuit diagramof Figure 6 with a
plug inserted within the equi pnent access port; 15
Figure 9 is a perspective view of a rear connector of
the jack nodule of Figure 2; Figure 10 is an expl oded
view of the rear connector of Figure 9; Figure 11 is
a cross-sectional view taken along section line 11-11
of Figure 9;
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20 Figures 12-14 illustrate a sequence for. termnating

Wﬁécabl e to the connector of Figure 9; Figure 15 is a

?@fz%@t‘?ve view of a pin jack of the jack noRICH/ES2903/021545
Figure 2; Figure 16 is a perspective view of the

opposite end ' 'Iz-}'?[ka 2 ' FEL BN

17 is a per sgg:utr% gght\g}?gew?/\#o gP %8?/\%@“5%‘%%&%?%%‘ %‘E o?ﬂmg‘?ype used
j adkr coredall appladatibnggur e 2; and Figure 18 is a schematic

depi ction ofFa teEzcl r lamp circuit of the jack nodule

of Figure 2. " Det'dsialgs perssroncshmedue mehuling examples of

| et ki RSusaniedbilve ERHULE o372 Be bACkUAL ng exanpl es of
how nunerous inventive concepts can’be practiced. The

3j ack modul e Fipord hid amtespaspentusviog of 2 2witaing gack afshamodule

fr . 124, The main franme 124 includes a front end 126
3 %ﬁb‘%‘ée

%4%010717 PCT/ US2003/ 021545 posi tioned

opposi te froPgard £aa B8 edBded Viw 0P thelsAFKnTRY MK -
I's. mounted a_tg@t he front)hgnd 1216 o? the mailiﬁ%Lj ra%fe%qgmﬂ’
124. The fr ofigufeatic anfbemiexpBaied niswuclithe pondiang jack 32 Hjgure 3;
132b for resp ecel vi

ctiyvel .ng..j.ack deyi ces . l1l34a,,
134b. Front e%ﬁrse éc;]fS %/sﬁ em?}gcq{gggjdiag%l} of hsiswitcRingjack of

10 anBligagek ends of the pockets 132a, 132b are cl osed by

15

S arear wall 136 of the front jack nount 130.
Connect or noligus 7idlgstzates the tirenitidiagvaminfiFigure 6rveish a phig)
13 C s.138 are adapted for

Brserd w120 '&ge CE'QJS-JGI)?L#%‘% 2xis port

receiving jac Int ( ectors 1401N, 1400uT,
140x-rN, 140Kgae B i(lostdi@aht vieboit di@ér%r&qb_ig&ewwigl a plug

reference nunber 140). When the jack devitCes 134a,
13Wgerigdavithia Bercamipmanh pesessort; pocket s 132a, 132b,
connectors . ndi.ng to the jack devic 134a
T3b 301 nt o e His AP DR bl ek Eotmgiet S e TackShodute
cosfifégtrerzs 140. The front side of the front jack

nmount 130 is_enclosed by a renovable front cover 144.

" Referring sthigyred§ isppyesndoded vigwe of thgreas sz goref Figuae 9;

20
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TN, e 2 e 160 HORSC i8R0 N L dR MR ARMBRST 11 of

and | ower connector nounting loca

| dgurepunti ng l ocation 148 is inset relative to the
upper nmountipng 15 | ocation 146. Rear connectors

150x- OUT, 1368en 2-14gbistratgdreasmeniqréemingingastaple 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
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.

Detailed Deseription

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



referred to with reference nunber 150) are nounted at

the rear end 128. For exanple, connectors 150X- QUT
WOHB+4MDY-r N are nounted at the upper nounti ngPCT/US2003/021545

Iocat| on 146, and connectors 1500uT and 150I N are

ﬁ%@?g‘?gp&%& ran(%ﬁq égg( ﬁ\?‘%’?id&gn%}%zé?’? is. mounted at the

pr di‘wntbndg 26rod i ABincfonmnet24. oFts: fhait yeek e UJB@&}CW\MIGJ; pockets

ors 1500 T and, 1501N are adapt ed
Holl A to0FBEAIN GRS E S VIRg SR devisres e 434k laom ends of the

te Ciey q :
ca ?‘2‘2@}%% i30h ARop Ol PERRA: S O 125! Bi3brclosed by
5 ( cerdaeerilaE pf thef feontdatktmomit IR0 Ebmrcen encmisESS @t&@Yfined

I | | k d 13
¢ hS e e a1 36 < ThesSneEior kit 198 Sedleptogiprgpiving jack
25 QR e&&&m%m@é@qmﬂ ! gw%%gp &Q@e&;%@?&% to with

cabl e 152x. [N connect's connecto to connector
14kfterke raaibiee 1462 dWerc the paktdevicen hibkat b34blzﬁe (rgertecdbwithin the

connect 1 T, and c e 1521N..connect.s nnec

oBTREb 2 eorRaS o A2 G S EPRUIEE & Thepacksites | Sap 134b
10 t hiptdrédithcsman] Ge J2k 1h§er@b§6b1ﬁ%&51%rlﬁb| Yrhe Bt E’iB@ df Welthnt jack

a tracer Ian‘p cifcuit. The tracer an'p circuit

i nebuaids0as enciased by ampmostbls frott aseml44. ght enmitti ng

di ode (LED f r ont
o e At et tPrtie U0 Aot 3 ne R epd L ok S e, B 124 »
t higcluBEd al@fr wiil €29 haeiag ubgeergn@ Idved? icbnnedtct Induifting d&8tidns 146,

p| n jack housing 158 noun at the upper nounting
: i 1 lawer mewrding loeatiynddgds mertnelotive toliBO upparmauiting
' untln Ioc on 1 nes
15 e|h'§8 e R oot 8RR B d R | A aRe P Omeiplepthty
Pi fefdrea ko RemstReemte WinBEO (0 LR dudvsd AtWre RABERR 1384 For
158, and the switch 155 to the LED 156. It will be

ap%‘ﬁé@ﬂ%?@ﬁleﬁﬁa‘-t 13Geoyyiand JléQ}klN aromeinigd a6Be upperdapnbis

| AR, e bl Booa R Doty row R g 10 G houning

t h@ca’t@hd 48 dgRnAEISE A0k o1 Bnd $5BIRRECMHapted ForCRB MRl daehs-
the tracer lanp circuit 154 to power and ground. 5 1.

20 peconpeahenpbetyEeTBIadplcs Witld theconnegiers RéPaurmandg S0oi are adapted

f k._nodul
8t bfeting e e AR oM e onts (B BiboBnSoR)
\N&lqhﬁmie_r'xf) AlsSBoahdn gli‘glﬁé @l éalbles ﬂgﬂ}@bme |1 52‘%{1& Fﬂn@ Qﬁi’i 15201)'[

between the front and rear ends 126, 128 of the main
f eehectively raforred & with feferengemumbar d 52 belpeigeal Lyt ¢paneghe jack ».

a"lﬂvf%% 119{5], Y\?libl I tﬁg Qear %gr%nect%rjsl IdS'QOS Ploz %xample, cable 152x.0ut

25 - connects connector 150x oyt to connector 140y oy, cable 152x.py connects
connector 150x.1»: to connector 140y, cable 15201 connects connector 1500yt to
connector 140gyT, and cable 152y connects connector 150y to connector 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 fracer lamp

30 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



project above and below the top and bottomwalls 170,
172. The guides 176 are t adapted for riding within

W@ RMIRYTEE grooves defined by a chassis (not SHEIWE2003/021545

adapted to hold a plurality of the nodules 120.

Ref.@gr i [ nor e

nar%gég’eérrrlgg‘?esé lltcalc{%rt Q%ufl@)in gr‘%‘ﬂ b&é‘Bpfgf:‘a?eﬁéhaélﬂEFé’mJaCk
wa hbuslif1 ¥ istaldeptid e combaling ha@racdemp alL&it FARA G858 Mmp
structures are adapted for organi zing cables in the

re@llf%‘H Pfet HeEncammected iak module. andghecard 3dgaeannettor Hdds adapted
= bl
oo forhigGing #Fe ER el Rt 334 1 Rl iR T B GingS, 26

i

Spositioned adjacent the upper nounting |ocation 146

fo gui$§% cables to either or both of the connectors
150x- ou ptisp of Examply Mashde Frameal |y, the cabl e gui de
178 i s shown Hgﬁﬁr r QQ%Q i t

connect or ]&(& hrgél%l?'gh he %ﬂ%e 1? Hﬁ@ eﬁ%égﬁm Pdr"é"ﬂgzo
12#cludes ummsn@ttbpl edelﬁcﬂtoﬁloWallmm‘ll PngThé@afls DI, 1726k generally
mount - 130. For the front end 126 incl udes

f r ieliel g sietd Gagob e ¢ m“éalida%e%ﬁ@a 126, gt dagyonaifirgne 124.

10 f1 ﬂ%ﬁ%&vﬂ]???@fntér%n&étgﬁ tb 5@%?4 ﬁ% %7?’(9 19, G ides 176

15
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fasteners 184. The nmain fra |nclu es an
aI prgymteahoveabd bel%w thédp dng bodcemiwaild 10} mm The guldes 176 are

nnel . 190 defi ned the jack noun
apfeﬁ %n'i I‘ﬁ@%a %%Fkéﬁbwpmeﬁnﬁi By P&kaSWﬁDWtShTB@) adapted

'Sto%[&élpﬁl?alﬁﬁb!‘&%@n&dﬁ?esq|2bgn”ent tab 188 and the
si de wal Referring still to Figure 2, the jack

mount 130 i nBefgdew stilseTigte 2 umelod afose d8hle masigentenegructures
above a bel.ow.t he e 13 I n. one enbodj nent,

© ¥ Brof e X R P DA e gk o 20 cbhecoble gagement
Of stRBeH! 4r® RAdpt &P L breRhRi-cabi¥s irl t'ﬂg géélblﬁgel{vg& &I@\ﬁ%ﬁt jack

plate relative to the jack nount e overa
t Hnewid 38 and thefvear gnd dR 8 wib thel neain dinmizd 2de dRoc exkmple, asable guide
reC| ated that shoulders simlar to the

b
i n‘57§t(1 § n% B afégle&atﬁms ;5? BRSIngd ddiapent theuppes mguntie

t Necdtiof K 40@sidu
AT 021é%ggcélgiset?fﬁ%@?’g’ﬂ?&%%é% garor gy 2nd

'mall5ﬁx v ayreciizally, Theecabliyewdd D78 id showe iragdnemh hodzanial aligyment

ko frame 124. The shape of the cut-away
regl otﬁe}gtgn Oéflgﬁ’&‘rﬁ’ly conpl ements the shape of the

i nset shoul dﬂfeSfrcﬁﬁ eivd 0Bslohe hﬁﬁh RaRk 184 dRnRiks h?&tare?&
nmount 130. 5 The rear end 128 of the main frane

Céqugggélu: front jaakuneuntd 30. For example, the front end 126 mcludes front
flanges 180 that are fastened to corresponding flanges 182 of the front jack mount
130 by 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
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
Jjack 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
5



connectors thereon. For exanple, openings 196 are
defined at the upper and | ower nounting |ocations

WORB0/XH70f the rear end 128 for nounting thePCT/US2003/021545

connectors 150. Also, opening 198 is defined at the

|l o . [ Lo i 148 for ntjng, the card
cadEeetlik Boplhes S it 2i3he gt L nbpodises Sotsiatingadront cut-
at awhg regipRn SOBLME ifame 104] PRALADRE oF AR ffs et bl
pin jack housing 158. \Wen the éggnnectorgwg?gégdnﬁﬁggtdggfﬂa y
i n cPPRleapsas the shapeied theanseedhtovidsraprevisled en shedbaek Kidewf the jack
the, hacks@i de of the nodule. i In one non-limting

enbodi nent, the main frame 124 is made of a materi al

Ssuch as sheetTheRéslend V28 bHS nRid Btk 12k chRRSEERT }Hounting
or

the main frame 124 can 15 be nmade by bending and
puFEHISHEPIS HsTeoRe Eor erample, openings k9 6rmn definedtan heapperand lower
mai : G e singl e piece of
P Fycichel 138, B IS eh 8 PouCioE oo e cnectors 150.

eniAdshi, nperting 098 islie finddes et lower£IB UMDY BaRidn I8 mounting the
mat er,i gl s other than sheet netal (e.g., plastic) and

caRtT A IBRERMEFSR 0| Mpispeerpopsaing 2G0sis dabuedmt the upper mounting

O TP R AR PR B! ho St (B, P ERE ROt e

moindenteg lim Hei apenibigsyeheatonne@tdie areerbestiviefibm hé bidkaide of the
presgnlt i nvention can be made from other nmaterials. |
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nuf acturing.efficiency. However, jacks of different
co %‘Eﬁ»‘éﬁfi’ﬁﬁ“& F PUREnEBe shesy matds dp fiinganagr, the entire

Fi @bin&Panie P2 ' ki vi 4a. 134h 30 .
i ncl udes a f‘;r%ajr?}l?o egggiﬁ%@ga%%gg c%cr?nogg?%tgna\&/}\ﬁ tlﬁijwlglbore@gpremated
boligt atler embpdimersnef therpteseny invertios tareintludt heitdiatydth@RRan

rear bodi 202, ..204 can be nade of separate die cast
e Tt Bl Pt g ean begpde omm meltmen cedationcd or

Slcﬁﬁéf%e?c%%nécﬁ@itog&ﬁérﬂe a monitor port 206, a
cross-connect accéss port 208 and an equi pnent access

port 210. Thhe jackomburlsddg isagage&itﬂjb niade ﬁﬂd ﬁfele’ttﬁc material such
circuitry ,hausi osi ti one et ween the sl eeves 212
6 3&5102%%%]715%&7 f%ﬁ, géfb@gbw@gg of the present invention can be

made from other materials. :

L Switching Assemblies

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
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
6



and the rear body 204 for housing swtches and ot her
i.rcuit conponents. The rear body 204 includes
|28%43‘é§7 1220 that define the connectors 142. FREWHSIOAH021545
to Figure 5, the front body 202 al so includes front
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Figure 7, the electrical connection between the
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Gon [ rovi ded. bet we
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inserted within port 210 15 as shown in Figure'8,
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rect. elegtri ction i
or SR IGatnELReLof 08 b TR BEREh 438 a cPiscrpegial
coodringetioat is provided ®efRiRh PortPOB afd tHeh:%nﬁé?;EH}eMQQV Claﬂ&ﬁrénﬂy, the
el ectrical ltﬁ connected to ground. The port 206 all ows

si GRS PIHRh goennspior &43huig sramdedi gWhen e plugoiksattediveithin port 210
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y ebroh&sargnedi)ece%d:thbﬂ@ohﬂwtlb@ fs PY80Bd Ketiveén BorbR 00 hid
hi ng. Cross- Connect Moddul e, which has Attorney

Do%‘?%’@FCtRbl 423 T thisernfgpratiopthe penterpin pf b connwtqialﬂéa is

co d [ eb r at

by PARERR colkie b o THBL6A 208 a1 € ey B il B
Retﬂmugh tige jaclcdeviae thibgnba-iRtrusivesy ﬁ}bﬁiﬁirc@ over 144 of the
jack nodul e 120 .includes a panel 230. As depicted,

the panel 23thejackgsyisesprealsocdisclorgdimbl.S. amalmﬂ@an&nal No. (not

t-he S|
PSRRI RO AL b OB Mol cHRSICh&8
2 Ibdde,chhicinbasdigorhepDacictt Dlat 2319, rmn@eqi WHiRE w2l filed on a date
pi eces 234 and 236 that, K project rearwar di y fromthe
pefRapurEsh herpruh, andepuelr isdreby apeprparaied byreferngein its entirety.

defi ned by opposing and generally parallel side walls
238 that extend between the top and bottom rounded
ndéle pifroLB384, 236. The front cover

Referring back to Figure 2, the front cover 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
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 frontcover
- 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



-144 al so includes resilient cantilever arns 240
| ocated within the receptacles 232a, 232b. The arns

WO Tect rearwardly fromthe front panel Z§F/EH7403/021545

are arranged 7 WD 2004/010717 PCT/ US2003/ 021545
gepefeRlIly, aPéﬁfe?*ol R sid@ v{éﬂ@ 28k, dﬁr Lll])l g%%m E g{;}:ﬁ&@?ﬂ dl¥ast a

a spaC|n equal to at |east a
vvalhusknztis@falﬁe titeewplic k] Gdefithe pek iﬂ@vﬁac;s 1334 )0l dbiesist beitvaerethe

th |ls 238. R
s L4 e SRS 2, e imaSatis o2 aploghUes Aot TYep fnds of
ONgheBHg b 1l g nsﬂhﬁl@hnﬂgmﬁﬁommﬁtsf frﬁrﬁon@ EX&RE 144 fofined from

formed from5 a plastic terial suc

SpOBybaWCbmnanelsu&masp@lmcarbm arns 240 are adapted to

rovide a sn connect en. fro
P over (140 ot satieieaai il dee Rpled 14 prgyidersyguap fit connection
eXBéikéh. the H@nt &Jv@ﬂm §nd @€ E&k%{/rﬂce@% 1@4@%&9%&1}1&1@

receive the front end of ack devi ce 134a and
el elppzatertcemadpida i aQ@ltd ﬁoge@mqotﬂle dronbendeafdhe jack Idevwe 134a

; o nECPpged BEoH AT 230 RAfiEn Pty heriont End Pine jack

10 I eg8Rleacuss Wikiha twe fath debiess Figde1 Y ihseridd @wﬂﬁn Eﬁé%ceptacles
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jack devices are positioned between the sid
23832 bhthesideriallsvid b odthegadadevides efeambioyxed beteveen the side

SRR L0, Bhro R, BT Rs Hfot e ams
anzhoaakp Yithin @l ﬁé@ﬂem%aﬁ" tR3tck dSHcdiai@a CIBLK ATHE €8 and bottom
that match the outer curvatures of the 15 sl eeves 212

of roppdedriones B, HYr bayezow atimes thaemaigh themuner caresrss of the

po | ces 134a, 134b
Cishes 2%t B Hofite PR B LR B SBdeitSupsts ST,
rmuntl ng t henfus@nhe 0N BEviderd 3uQ, 1338 O ¢mb Y with?n thefrb&@btacles
thezj ack devices 134a, 134b have been snapped within
he32p

+23Rb pEeY lrmaunfing the frent gover l%ﬂst@ethbhgusml%’e After the jack

S<RARE Poud, Tk REEn AP R oo (RO e

134gembl B 4dn b onakdted toadhe fuek Inyoduls €20, elEbr\MxherIé the @sdedibdy can
132a,.  132b. After theJ ack devices 134a, 134b are
i rhearieated ghehibat thagack devisspbida; |34bywe kisndtangpisly inggrtsd within

SshaSSip AL AR SENRAOERI G, | B E Rl ol e
maespectihiopkett @324 1192b, ithefrontasveop4adid beatdueed tonthe fidnt jack
135 for_all ow ng the %anel 230 of the cover 144 to 25

novent 4 34 by fagenprsiid. Thsdiontiend offthe rask mawnt 13Gpreferahlit
1 [ he.r
L3088y BP9 8 Ul Sl TR By 1o
panaint A36h with ¢lie fehaindehef the filogt J%@ﬁ moZlQBl Fndt ﬁ/ll@ b€ apprbeéiated
accessed fromthe front of the jack
that the receptacles 232a, 232b preferably extend completely through the panel 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
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



nodul e wi thout requiring renoval of the front cover
144. As used herein, the phrase "snap-fit connection"

WERIHO1Zonnecti on 30 provided by a resilienPCHERIO/021545

that flexes or deforms past a retaining structure and
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240 are flexed away fromthe side walls 238. by

corffAle ryesgeirhithe armap sreamovidedion e jaskdisiogs pndopenigsor other
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enped [
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openrngs or other interlocking structures (e.g

g@ gﬁoul rs or other retaining structures)
i ded°8YCOMEPFONt cover. The term snap-fit
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i ncludes any structures , bunps, tabs, shoul ders,

etc.) t hat aRefedefgoofegurd Ar thcgackr intesfhtd mnmarﬂdrsmmaretmounted

a ref 05|t|on herept el as ty of the

Str u?f' ?‘ef H'@B%?kiﬁﬁ Qg ni%’“}ﬂg@ an{"3 connector
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interface connectors are nounte

cohﬁt@@tscbﬁevwmmnfﬂgs&mm tThe jacininterfacecéonnoetots 14BQue Fileferably

¢ B AHr suafgh D yidBe GinperE MbuR0 38 hd oo aavatcd, haviges 145 of

sl @eBnidctots TAUMHuB ME ARt BRck sta@s dﬁﬁ&cdn%f%rf fbfnts 138. In one

connectors 140 are preferably press fit or snap-

WI thbqrhmmt, hewarrsctars hblicanshelB8ssedints thermouneagat, mounts 138 with
@Qﬁfﬁ of t he connectors 140 abut agai nst back

“connector nounts 138. In one enbodi nent ,

the connectors 140 can be pressed into the connector

mounts 138 with manual pressure. 20 B. Rear

ConnectBrs MResufesngtiars | | ustrate one of the rear

e best  snowd PSS JR AR ques e 2 dfg s 1 Gpisolaton

i rfedmdesack thulikbead 20@eaRHown h@P@uwo?»a% reledoniBUBE B50

on the bul k head 300. The bul khead 300 can al so be
r dredpdes budkhead 300 arthm bewsing BYtithat mounis bw trechudk bead 300. The

h§)u#Head 300 can also be referred to as a “connector body” or a “conductor holder.”
- The connector 150 also includes a center conductor 316 and dielectric spacer 318
that mount within the bulkhead 300.
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,



25 The connector 150 al so:includes a center conductor

316 and dielectric spacer 318 that nount within the
WHHIWAWAY 300. The bul khead 300 of the connectRET/UR003/021545

includes a connector sl eeve 302 and a crinp

"R RodR o sts siltial ShckS Binedhe o B L HiER, other

sI arweiaBQRIudndsd heusedl Np supporting 30 sl eeve 304. The
center conductor 316 of the connector 150 preferably

rmu nts w t hRefening simediigire 40 dbs/bogdee 32fhef the connector 150

O LSRR 45, b PRk oS e

5 FI prefeered Yorsthe Wouding picE @225, 120h e ikdveridehtRaldviifigBRltions.
V\O{{hl n the connector sleeve 302. In one enbodi nent, 9

SWeveroR®ther epbrdmmaethe bousmepicgeas cobldihane difzeon | s

t
e Blno R, 461 005, SRS Bl Bl ey
agpromided. Figalsecdiemphacedibhatshe ipusiag pﬁﬁcetcbﬁldwrﬁ@mfauured asa
15Q |ncludes hqusi ng pi eces 322a and 322b. To prono

meHisls BRitAY Ripce fermedeheyt the pulkhead 308 dihe hputing ewcqsﬁiém 322b
10 PRI e SonBmtoh U tEEH B bpier popfsurationof
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Further |n stlll ot her enbodi nents, npre than_ t

pi RIRE aghogate; {n P@ﬂaﬁ%‘bmb@ﬁmérﬁblf%feéﬂmateﬂals
tr@hbgtﬁgedwoum ng piece could be manufactured as a

single unitary piece fornmed about the bul khead 300.

The housi ng Riifecmg s8l2a Figda210, ﬂ&lmuelﬁlgrpa‘ﬁmlewm;eﬁb include
internal .configurations that conplenent the, oute

15 co“ﬁWF@Eﬁfaf PEYIBRS 2 SHap- ﬁb%m?r@wﬁéewfecsd@e hqugingicces 3222, 322b.
e Ak ARAE, the PFecQ:? an§22%219 Ihde lrégﬂ@moéanﬁ‘e%ﬁj r:é:?,rf&ﬁ that

plastic rrater such’ as po ycar bonat e
enbedpckewitls pomiesfpbadlagtetnhirgrshalhleters 3a#. The uanilever arms 332 and

Referring sti Figure 10, the housi.ng pieces 322a,.
3@% i S Ui%e@?? sitipprd g QPP B¢ %S‘gfrﬁfﬁ Fpysing Bicce

conng (BtZQE’ NTHINEE fhct]{b%sﬁlg l3§0 Bﬁ HRivhAGRa3366. tPg’ i?ngll%mg $i8de 322a

exanp e, -t he pi-eces 322a, -nct-ude- resil1ent
20 c ammwrtade:lo“amasdlyaﬁret ﬂnathousnng mol 306 s shown by @esperidinand the
tal ni ng ders canti |l ever arns

4. _
t P ls B PEPRR SEseaed Sl v e SoUPBR BLp S pagicered by
S'aﬂ@ﬁl 0. 28GhHe NOWHAFiePdsS90a, ﬁgggreﬁr}g%gd 1B YRE arkd¥8332 flex

housi ng 320 on t he bul khead 300 ousi'ng pi ece
. 32abvardlyiand irementp thtd @ donkad dositimviarabthrert ovithi stgpuiderst34. If it
3 156dea31re<§ E} scon}/lcc% "the’ l\{\tl)u%?nSg plg}:rég 35221 322b, the cantilever arms 332 can
25  be manually flexed in an outward 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
30  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 remforcing 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
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housi ng pi ece 322b is inserted upwardly over the

qQusi ng nount 306 as indicated by arrow 340. As the
wiiE g

ISR E)i eces 322a, 322b are pressed toget heRCT/UBAS03/021545
anus 332 flex outwardly and then snap into a | ocked
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cortafiftgitiied o shaRl ' Siad by Elanadt Thesopafiab 36415

10 posicaied aethe ek Bhd of the arrk 8bk hBa the30Qt @b 3698 189&&@(?8&%611 the

150 as_shown in Figure 11. To nechanically secure
WOsEgnd 12 Bo# and e hassauiod/tioparsu’s0. t Fre firsithle 362 ihchules heamp

oo SRR 368 0 Phe nolihe 028 oS o S04 et ipinih e R ppated on
300ppoéité sidésdfeadbér the sdcbadtags gped over the braid 348

to affix the braid 304 to the sleeve 304. The housing
320 of the conH©RGR Figuses 17 b4, dheatobyani hotterd erles of the housing
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j adiffferentistiap-fit 26nfifuvations @Bpbeproiied BaWRe fop afill BU#t &% sfies of the
and 12-14, the housing 320 includes top and bottom

r eONPEe TuEthes, ibsasie ambadimens,(aly gne meptib ptrecints thaes
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i ncludes Tirst a secon e

't ap, the botsrepar eitied sidy ofthgapusifi 320 NEhSREOInbAbrsIAd 1S
10 .l ocated at the free end of the arm 360, and the
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angs; r i tab 36
B Sty A 4 i o
i 831164865 S eahdredsdiled aga dive cbaaienBH&@ew ik ain@adviaeh is hercby

opgosi te é'ﬁ)des of each of the second tabs 364. As
s HBYAPSratedbY telgreneoinil enfiFgy.t op and bot t om si des of

o e % B S, R B gt o e

- wall 129 of the jack module 120 by inserting the housings rearwardly through the
-openings 196. As the connectors 150 are inserted rearwardly through the openings

.. 196, the ramped 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 363, 367 of the openings 196 causes the

- 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



different snap-fit configurations can be provi ded on
the top and bottom si des of the connector. Further,

WO R0MEHEEnbodi ments, only one snap-fit structBCRURRY3/021545

be provided. It will be appreciated that the snap-fit

Str, : £0 be provifed.gn the  t t he bottqm.or
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andeaz Ovalll 1201 Byt fiekengOBE BRI OVeE ardiLinHaffly WHHE pRSIEHs (h8 connectors
U. % application Serial No. (not yet assigned) _
ent!P? g forwpiedirestion. th sannectass lde caw be ranmived froms the openings

at tjg¢g ney docket No. 2316.1365US01 and was filed on a

date concurrent herewith, and which is hereby

5i ncor por at ed Thy dépiéted eftarcioRembsdigi¥nt is@¥pte®eS B daf\Git into the

to Fi gurewé, the connectors 150 are connected to the
r eQPENIRgS 130 by pustyng theioppngcierin guearmerdidicectigni Hoeillibeng

th i . th ni ngs 196. As,.
{ nEprRELiRe b oY OO WLl cRERIRCR s ridtifed to
opeliiw e cohftort heby insgred i6 U fee8 d6@iodl frdrh Ehd el safihf the

bottl((Jmta s 362 contact top and bottom edges 365, 367
t X B@A8%e t he openi ngs 196. The contact between the

10 ranped surfaces 368 and the top and bottom edges 365,
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367 of the openings 196 causes the 30 cantil ever arns
36H. t 0 Pindack Homsif y (i . e., toward one another). After

the first t 362 h d conpl etely through th
?_p:ni nge. 106N IBYIRR 1S 2R 16 DY therve o8 oD 1 SHin Beleean from
i r 1 E . .
thE remAWESF of ﬁ%g!’i&g@;}&flgtl 86 I fﬂ&hghlltﬁﬂ;gt %@ﬁ%&axg@%tg@% pin jack

bottom edges 3 are capture
behanemg 15K ds madesef adiclesteic amderiad bsclBsAnold6d pladtc 6.,
posi.ti aned e second tabs 364 as well as the fixed

SR ateh LR gecs NOUBAG e e Stomspler B0 £7cludes  top

P ' t l.:
SR ALk Ouchl 888 0k Bhne 155 o

t Hacludesan finsednid 42PPosiBpnéd epgiosite frhm csodnd ene422arTwso conductors
inagrdly while.pushing the connector 150.in a_ .

r o afehglled i e R Gk hOBS: Lot dorch ARMbitara fasdudes o

f rspeRet D20 ARG %omlt%@ts%c%ga”éﬁd Qﬁi’lfﬂh%i(iagtﬁgﬁgﬁgé,oarnd a pin 432

enbodi nent i s adapted e shap-
opkaiprejects Qemttiu_% post kandh§2Q biEthe howsing 058.1 Theasackets Wag dre adapted

085 bl e A5 SRR 4 5 b B e
modi fied toRefrtinwskil® HRRREES QRS 1 g,gthg ﬁo{;sﬁngifsggﬁ& hcRides

forward direction fromtﬁe rear si
mstugtare fepproviding a snap-fit connection with the housing 122 of the jack

module 120. For example, resilient cantilevers 434 are provided at the fop and
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
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



V. Pin Jack Housing Figures 15 and 16 show the pin
jack housing 158 in isolation from the remai nder of

WQ M4PHEK nodul e 120. Ina non-limting enbodi memyszodse2isss

pin jack housing 158 is made of a dielectric materi al
such | ded pl i.C(e.qg., ol bonate) . The

i TplRE Botiy er}ad?%aﬁ &%%PVC%SPB%EE?@Feagﬁﬁgfm@%a@w
o R I . . : .

PP iR e e i A SR b
endngrzempuidietwesmddp applogionesdges nf thevpening amhthe 482pedBncfaces

ot iyte et einflof TR R GE ettt G4 EhtRerasatend

. 5 acerssiothe? té LIREW tﬁ&eﬁr&qg&r@magaé&?tﬁmﬁ%tﬁm%p@%g h0g &R the
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and a pin 432 20 that projects fromthe first "end 420
of fifshtabp 486 pasy thiosgh theepening 280¢ thogmileyenarapt4dd flex @way from

recej rovide an el ectrical .connecti.on with, a

pi ﬁgéoa\f["%é f ‘?:)esrn\‘j’# R %lgﬁ*eéf?osﬁl&ne#?i(eli’?&(’glﬁdlﬂos‘\l{\lnBH’qhe first tabs
Fi 436 @gagbtirdck fide bihe Réw $alld 20980 FhSRchTlcthitfss tabs 440
structure for providing a snap-fit connection with the

hothgaggongpose therfeont sidk of the aear avalDIS. Samilasta iy Bxed stops 444

resili i levers .434 ar ovi ded at the top and
ZSaE%{)‘?ﬂo}’trsneg}%g{é%ntg]gg,&ﬂ]fé‘?m%@ l?rgr‘lti | evers 434 have

base ends i nTegmadve)thd SinnH@M houting 15Btht emtdRdr Ratst43Mcan be
sg&es 424, 426, and free ends jincluding first )

r eliexed ppyardhgeneby allowing the hoysingdS§ite ba distodsed frgm the opening
[ Olig% . jlever.armd

alrgdo i nL{ 'ﬂ%etgéjfé&%e or?g%r?%tf %?’%F%gﬁ%% OnZLXEbf)th%%mbsO?g%ﬁIgs’ the

r gpiajjackni@utiaf$588th by @nfighed & Belinstit@intd@e bbéiig 200 from the
retaini n% tabs 436 by a gap 442. The second retal ning

t A58 T dheiadomedulet2@ned in alignnent with fixed

stops 445 th ' . I 0, L]

158 Ref or ri g R BH Ve, sl AN rcpthown

i shavinpdderitizabenfiguritions. Howdéveg i peier 8gbafithetef diffettndtnap-fit
t he ﬁgper, nmounting | ocation 146 of the rear wall_ 129
ofSORHEUTALERS G35 (pIPEO VGRS, ot sidesof the pithiagks hengings d'urther, in

I’r% I . I ) . 7 B

p s PRS b nal i Miopdé eSS bt ve o
piappicatzkedtbatshesnapsd strectomerodid/bd priooidgh oh i toppaebogom or
200, As.th [ n Jack_houysing 158 is pressed throqugh

t HFathessude wSmE b%l,lémge @E@%ﬁ% hgwtingand elisanative hewtingsare also
eqehsed id IS, ' e !

C Raefeed i DF Afaalh S5 N (1A TRER e Rififled P Jall for o
43wgitai Jyvetdhlirex@abss-Qonmadt Slodoke, evhivhHes Atenady Dwketido.

I Iﬁré% 1&8&3 S(?f l?: %vhtic?‘n \ggssf?leé erl glcjigtrc]: ctoggurggn%ggrg%it%?%d Wol‘nnlgl(le 1s hereby

mcorporated by reference in its entirety.

[43]

VI The Card Edge Connector

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
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-

13



first tabs 436 pass through the opening 200, the
cantilever arns 438 flex away from one anot her and

WO 200483071 ht 0 a | ocked position. In the | ocked ROBUS0051021545

the first tabs 436 engage the back side of the rear

wal 9 and..t he second r L nin bs .440 nga r )
opé‘cl';“s‘ég% wlbRqimat. B 68ugpe Shiatt oy felacsge majey 2 G y2 plastic
thma[wr}gegh@lt@@m}éﬂoﬁ@e)al so oppose the front side of
the rear wall To renove the pin jack housi.ng 158,

the canti| ev&ecfeamingstdle Rguredd, the fiestedd 502wl e jnousmg 500

e af op bR BT SHENTRTE etk addien Tavo chanes 516

5 f oempoditidhé®siove the st 94N ahe @ARALISRB R tend BSwelh fhe

Kand
housi ng 158 can be configured to be inserted into t%% o
op SHORG B 02r o andehave gpenchnttosrsd Geintachsprings k1 $ratuheunted

nodupEng PRl 1! BHE Sirks sB0HoeBln iiipRplEePynd 83 pover

Hoeenta&its of arcand heerteiiish ﬂﬁd’lﬂﬁmnéilﬂfie T&sk rﬁf@@g‘lg labe eiecmcally
configurations can be 5prow ded on the si des of the pi

j atRRgES Fnepndpstivepans, 520 hatqsaisctdiara therseennd end 50y oéﬂee

Osnmsfdt tructure may be provided. It will be 20

appr ecl at ed that the snap-fit structure could be

provi ded on Tlhehdueing 500 @rdferabBihéludestitiufifre B fRviding B8nap fit
housi n The j ack ~housi ng and al ternative housi ngs , /\%

© ar@ngedion %ﬂs@rﬁ 8%%118 R4 pidhe saskmaedads 9. Seor pramme, the housing

15 .
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SriCoRABOh PR CA B s 127 e Rbnlayrgfiph 22 have
DdzAse tndsdhat azaﬂﬁwhaﬁﬁgmy forddoRithER HobdiBd 500 Re@Riig: tabs
co cur rent g@s \Aﬂl%ﬁ and which is hereby 25

r45oPIY erlrcendlaverpementd.r Bioyetaining tabrénclude
Caﬂéﬁl &rﬁ&@@?fl%aglﬁ rﬁ‘ﬁé %ﬁffb&g 559 th? Pettzﬁm%i urfg]ceg %% Face

edge connect or 1on

: j dowardodsibe flame. 530Iheca(m1raﬂljabdﬂﬁh6 SH0aE bAT SEOE the BbuISS 500.

0 hou3| 500 havj g a first end 502 positioned
Jiopging SHplso ot da Mmges gaembeR 32 Hetirojrgtssogm dhe lsft side

| rg;blé@‘qﬁalﬁ,ugﬁg sghde 506 positioned opposite froma
bott om si de and a |l eft side 510 positioned

opposite f r d%nfanng thFigaredt the @ird #ige @infl€%orSI¥B,is siz6Bto be
g(lggo@,t, inthe oeqxetﬁf{lréﬂgﬁ edte}fggc{}@t tggb)gxlleg) %%pp;tr;gg lso?:gt(l)or}ldl 468nofS the rear
SRR GBI Rl 0 L e
maperiigll 98 by msexing dheyfimt &eh3020)f.the housing 500 rearwardly through the ; «}

opening 198. As the housing 500 is pressed through the opening 198, engagement

between 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

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 withina

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

1s inserted in the proper orientation.

14
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Referring still to Figure 17, the first end 502 of the

hQusi n@ 500 defines an open ended slot 514 adapted
@fving a card edge. Two channel s 516 PBCEEP§2003/021545

positi oned above the slot 514. The channels 516 extend

open bot t o, CaRe AE red R e SRHRedy Zog b vt He 22 can

t hé)cdrwahmh&rcﬁdrﬁa anblier SREdbYGHoM iRy tﬁé’ﬁ@&s@r&k 400 to be removed from
facti rh%‘]%round and power contacts of card

QRFINE; LR iby pugleng H’éirh?eﬁms $80 i forwpnd d@gtlm glnaitheer

eI i ns
S S S SR AT s o
5 Theptong | 9Ryfi6@Ghereaf etdbl the jaok vdak 1907 WO AN R dppFeciated that in

pro i di ng a_snap fit onnection with the housi n% 122
& onaRe mﬁ%‘dlhé snapofit qephiswRtemeidhe housingol) ¢ag beygoed from
i ngy ilever arns 522. The
cant%@e%g?wS@aﬁg\%ﬁ E‘gse ends that are shown
|ntegrally formed with the housing 500. Retaining tabs
ﬁlz OVI ﬁed on the flexible cantilever arns
Th ralr, A HYCHEYs i ncl ude retaining surfaces

10 526 and r aonfguref @ceﬁeégﬁcarﬂ gﬁore&@rﬁraqgﬁgceag@ﬁ@ $ack

face toward stop fl ange | ocated a
sewmoduledAg. Ebdclmmtt lheluticsdsEIa d 56,0@ntaciT: d‘pemgﬁam 94 20d switch 600

© hl8 apfned5 % Ry ek ol TAEbehA ok omando i i 54 alo
Fi @bl@ePharkdi® 162 RRIIEABNES 606 gﬂcgtgo% ﬁseé{ﬂg \;E\glre‘é& fR-612.

mounted in the opening 198 define
mount i ng I oc@r@mmnton_ﬁ% ofcludbea debectriotaldy 6129 Soékdtd®l 6 and 618
160 is

15 | 36K pRiE Syt }@HF‘H@@@S‘}E%S%EE@E} 6.1t Scinglugie plegtrieally
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50cdndf: tivla%lelﬂﬂéﬁﬁd@ﬁ e
198n Acs t he housi ng gg%ﬁ‘?gé g?éetggég(fbﬁﬁrouﬁwﬂéﬁ)enég%uﬁge card

19%ige ewnggt@néﬁ@ whsn Bwtnieseare inspriedetithiatthosockeiy &d 6,off13t iehe

AP R RN Fob B g G557 b5 50 Bpp.cSeche B

orectriiatllpebnricted!th Jb%téc@@@}z f d
openi ng t1198 Once ?I%menét abs 424 %’ﬁsga?“?’gﬁg fie fe H&:'ilett' Rfichudes

op8HisHpctuxgdor rehevmsmnri Inepkinrg cleatscal Edntﬁcttemtlaarvpm drrprhrg

one another ock pLtio

| ocked posi ti %ﬁ ct lﬂ@%rlgflg??ﬁ an%‘e% 5%6 go‘ikﬁ@ 623%nd
t $B4 ab2etoBided MithiEthaholidiey, bﬁ%o’ék&ﬁr&fud% téi“ﬁc;i?rii‘(ﬁlly\ﬁ@ﬁciuc‘u'\ne
129 and the retaining flange 530 engages the fro

sicleanents. (The cpg@qctmp enepdot the seakel 623kis ekdiricalp comnkebcd to the

TSR A 1SR o SRERPRAES RS HoR Beone

| and p@ke tleckricl doRcPWRRSMHe F1he 83U ¥ th&Pin jack housing 158. It will be
‘appreciated that the socket 622 is electrically coupled to the 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
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
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14 WO 2004/ 010717 PCTI US2003/ 021545 To renove the -
card ed)ge connector 160, the cantilever arns 522 can

d toward one anot her thereby all ow ngP@¥ES2003/021545
hou5| ng 500 to be renoved from the opening 198 by

h 500 t | .
R gnCR DR B8 spitie bl AR AT bR o s ek
c ombugllBG,d:cﬁﬁe&l@r 608sie lbtﬁérablgfdpechﬁt%l? c@ﬂ%teﬂqo l}%%p]ﬁ AR
the rear. end of the jack nodule 120. It wl

aphistieds & by imsgrting: fhic ptmdkS2 ok Bedimisak bousm@l&&aﬁo fhegsockets

(o2 APk o e onh ol Ve ety il S0 s iy

Lammnéated:mu the yard @dge gatfrﬁctbﬁlﬁ(ﬁlﬁbﬁiﬁ@&hﬁ?kﬂe}plﬁé‘lmoﬂ thecard edge
tracer ircuit of the jack nmodule 120, The

ci ?O@afﬁqtor. IH© the erckets§ 1 65pd 648 ningaprefosied egbodppent siigtion
SV di&bb qg%gxgg %H% i Rolif et CE)!?I%% ﬁr@ﬁ(lﬁi IRHES 1]’1398 nnected

theja e CIrculi |nc
h arrnaamﬂoﬂ 67Zhé Dmiﬂﬂchorsgﬁﬁﬂ) 608 ate prefefably ‘puch-G0Blaas” svdhnkctors.
eads .60 Lonnector 608 includes a dielectric

bo R P‘@ d’R@ age FeRNERIPrnEans the sonaegprsrendde icemestion by
t hﬁex@ﬂf‘b% @i‘e“i‘:orr%&ﬁoﬁ%%F*&ngﬁgln%ggpgcgl‘}é%?em&nts (e.g., pins)

electrlcall uctive e to na

el veithont rghirmgrwisctrappidg driseldeiing 520 of the card edge
connector 160 when the pins are inserted within the
sockets 616, 618. The socket 616 is electrically

conectAdehBlyDri&MBARPY | ead 609. Socket 618 is
electrically connected to spring contact 602 by | ead

610. The t edmwilblmcdppréciatad thatiths j20 nasdulst 20icdnubbecasbamnbled in-a

receivin d makin lectrical contact with a n. or
p|“b‘albe“a§h POV axsoand Hid HEeer of ght @F@EF?‘I‘@“ﬁ%sIF Y also be

Qpreéﬁfélﬂ%a‘i 122 qRdt ke 0@%?5 gi'é)?ye# Igr,g'gci }ﬁ"y%ﬁ'ﬂrﬂ gttenﬁerel an

housi ng. The sockets inc conducti v
e leatraple of offthype ofialssetnblyesegligmre lti’lat oﬁn bdetilsedkatd Hharthe sequence
eI zctrl cally qr;nect ed to the spring contact 604 by

R Pn thémg ckets 622 and 624 are configured to

recel ve 25 G i [
|5y, 2o 0dsMie: A6l SOPIRC Y nd HIR1SE e

apmf@reblatnetaahlm:mmeedstoakce@orﬁmOns51 46laad i £0.c Alddjtionally, the

ocket uc bot h sockets 622,
o448, 66 Lbe e Bapess Yeihite BBt To e B vE &pggponents of
C tHeQtickr Mind cireal 156 1%he Eiﬁ{@réohﬁetstﬁm Fgmzfa tRe s%v'n@h 600 can
tracer lanp circuit is shown wth e ] ac
min be nmopotedAe t@e@damue@k mmm; 186nAdiet rrmpnhm’gfheﬁtpﬁn D2 and
6884 &1 P Sladdl Sﬁﬂ) %é can be mserted between the springs 602 and 604.
Thereafter, the connector 606 can be electrically connected to the pin jack housing
158 and 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.
_ 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-
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front jack nount 130 on opposite sides of a dielectric

spacer 630. Preferably, LED 156 is pressed within a
WHSPH/EAT ned by the front jack mount 130, andp@BUSM03/021545

inserted makes electrical contact with both sprlng

co act ad 612 js provided f

el e%WIPaC %‘F \Q’Waﬁ‘@ﬁ Ag@t 2R é’eﬁﬁ@ bvithig W&%Swwlwmewgs 196
60 QlefiATiSy thi %al%aﬁ@2§%@4ﬁé}l&?§a3dﬂgéb’32003/ 021545

switch 600, LED 156 and spring contacts 602 and 604

are nounted {le compldte thetasseatily, thojaok dadees IGdaiddbenn be snap

7 ack B e RgRhenk of 1 6 AbFTins) efine s ek @%»%c%s'f“ Bl b o the
5] aclsvdrays, thgcdizd mmtsqn&ﬁh%v&@& kSinSert ﬁl%i 19tfa § 88 into

connector 606. Simlarly, the connect
el deirTeEnsrlye pokelidd2a. dd2b.o Thhessembly le}j@esedcrmmatd}y until the

R Y N
enbokspeiding Ednettosn 40D athedrit EhRr PR tﬁékﬂfa%t@ﬁecﬁ%%@f@nt jack

hol ds the connectors 606 and 608 in the connected
orPEHPhFﬁon The connectors 606, 608 are preferably

"push-in-pla The t “pbush-.i n- pl ace”
10 connect or s rr"t(i.:lglenrsn(‘?)ii Elg %gstgir)loﬁ é% parFin lf)?cg\?%ie‘%‘é\“?o‘ﬂ r"i‘&%ﬂ“&ﬁsymm'
by Thérefves, eheyvapisal tmlet:tbes SAOS bﬂﬁraiia?t’é& ForGfe MABNQAMANY
conductive el ements (e.g i ns out requiring

Wi F‘E‘“\?\ﬁ’tﬁﬁpﬁ"ﬁ glugs. ﬁ?lw&é?fb ﬂg’V lﬁ\bﬁlappremwéﬁbat)th@?arm knventive
K dul
conbpds de dibliab P98 R B4 bieh P REy . Bffher

| nwhilqalivbfthe otﬁnrtélcfoﬁ*ﬂre @hoxsle ﬂittﬁfdﬁ@,ssnaf)lﬁt%ﬁﬂecﬁbﬁao iPAternative
gﬁﬁﬁ%@ted t hat the sequence of assenbly steps

gtk oRsT iyRerf cranectipngean bewsadfos someonallofpe of

as S that

se&ﬁq O SR b e e Rk el gen e
noutedeewitiRfit dejretienftsmahe sgidt arkicepe d58e aventidh.

preferably initially termnated to the connectors 140

and 150. Additionally, the |eads 609-611 of the
harness 162 are term nated to their respective
conponents of the tracer lanp circuit 154. The spring
~contacts 602, 604 and the switch 600 can then be
mounted to the front jack nount 130. After nounting
the springs 602 and 604 in place, the LED 156 can be
i nserted between the springs 602 and 604. 25 .
Thereafter, the connector 606 can be electrically
connected to the pin jack housing 158 and the
connector 608 can be electrically connected to the
card edge connector

15
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160. The pin jack housing 158 and the card edge
connector 160 can then be snap fit wthin their
respecti ve openi ngs 200 and 198 defined by the rear
wal | 129 of the jack nodule 120. 30 To continue the
assenbly process, the front jack nmount 130 can be
fastened to the main franme 124 of the jack nodul e.
Thereafter, the connectors 140 (which were
pre-term nated to cables 150) can be press fit within
Wit beAM correspondi ng connector nmounts 138, and the rear
connectors 150 (which were pre- 16 WO 2004/010717
PCT/ US2003/ 021545 term nated to cables 150) can be
snap fit within their correspondi ng openi ngs 196

1. defAm&fkslbkbnﬁétﬁnfoaaa’e déﬁiphs;ﬂ@g of the jack nodule 120.
the ass k devices 134a, 134b

% ererng/ $
can gbaife favieg o Tt o ft%f%f&ﬂ the ra" end ncludinges rear wall
defirgpednnédtomgoitiag jopehingtevi ces 134a, 134b to the 5

cov cov 144 0 j nser he .
0 PlyBell of VB B ks horPat iR Eibs 1Bl 8 inetising:
132@ plutgiphof rédlre:oasemvrb lspap-t vithirsthe dommtoma’rddjhyngjmelnlngs

th
e SRR AR R T o o
to the pwisehingr dpvices: arhe front cover 144 is then fastened

to § Iﬂ%cérrl%b diré&{(ln IUEI’H & thetr Ia%%ogrl;bea %R@&H E)cgtiea Caldf?a%grq the

herein Is adapte se I'n axi al
- frontied of Hiechousiheg, W@ amsa%ﬁmmrogn@nwrpba pewerrggntact located

adidskppirRdedrUndus SeMdulingoaxi al - connectors and pl ugs.
However, it will be appreciated that the various

|nvent|ve aspects are applicable to other types of

2. CONMGSE bRfss-LOMdct WicdtiuicOBS cfin welv&heréwftﬁ@@éar cdm&t@rsainblude
'ﬂeéﬁ%the conn ctors_are shown incl udi ng snap-

ﬁ%‘l‘ﬂ?"&ﬁ% o sAaniRiBg 3 196 camnasiasy WthErihe coamew&r TRQHENg

opmﬂmﬁonnectlons can be used for sone or all of the
connectors. It wll be appreciated that many
enbodi nents of the inventions can be nade w thout

3. dephhet icngsfcoonedt heodyé roft claingl §ceperedl tHdheecdrn ¢eiHacRRS .are

corfodbe 4R Sha e Y Pl A i B e o L e o

the eerdt wallcl udi ng a rear wal |

4. The cross-connect module of claim 1, wherein the pin jack is snap fit within on
of the connector mounting openings defined at the rear wall of the housing.

5. The cross-connect module of claim 1 or 4, further comprising a power
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defi ni ng connector nounting openings; a plurality of
swi tchi ng devices positioned adjacent the front end of
the housing; a plurality of rear connectors snap-fit
wi thin the connector nounting openings; cables
positioned within the housing that electrically couple
the rear connectors to the switching devices; and a
tracer lanp circuit including a tracer |anp and a
switch | ocated adjacent the front end of the housing,

coﬂﬂéjcté\' iBEI0dih@Gke gRURE QUG CCAHY et pcﬁ\fé‘? cBntaciMele E&Hﬁ%@tﬁt} being

O@at ed adjacent the rear end of housi ng

snap Bt A et thﬁﬁeum%:t%fm%lnavwaemm%ﬁnﬁd ehtherreairwall of the

hogggnect ors include flexible cantilevers for
snap-fitting the rear connectors within the connector
mounting openings. 3. The cross-connect nodul e of

6. cl alThe El:rosﬁ\bfﬁﬂir&icﬂgbbﬁe bﬁ&lﬁlnﬁleﬂﬂﬁ@iﬁwtﬁe poRer EdnktBHinBdes a
Q sna itted into the connector nounting openi ngs

car%iegﬁqggorh }?tr side of the rear wall. 4. The
cross-connect nodule of claim1, wher ei n the pin jack
| S e nting . .

7. '?Iq]éaerofséE?Hﬂetcphggglgﬁé%ralerélﬂ ngg{%rb e Flag h%ﬂ?lﬂ _U|t |r1oc_fudes

an ?Ie@tr@aldﬁnwnndcdlngremﬂrteafdéadsl thatnextermf betweérutrerfe:mt end and
c r p t I r

theC 4P bid N e HWn\ﬂe]tﬁe ﬁa{?ﬂ@% ﬂ{chddﬁhgo EU%\O r}gac% Q4 ctor

contact and th r con

elegtriegllyicouplgd thiha po'néclbanot mEU%ntmonmalmiceMun@Q to

the@RWen8SH §bubdEortgds. Wal I of the housing. 6. The
cross-connect nodule of claimb5, wherein the power

connector includes a card edge connector. 7. The
8. Cr OBl§e @%%ﬁﬁné@m&dﬁleoﬁ él‘éu%' m v]‘her&hethg | itk Rg HE@E@sr include

f L &g QUII includes an electrical harness including

rSLPRL $99009 SRS Iackaitvheraie i Brutsingdncides pockals Termgmenably

reckiidg Itl@ﬁwn&ihmgq;ﬁckb hﬁhéi@ih&hé‘ﬂoustﬂ@ﬁn&l@!éé%sﬁoﬂt REdds ‘ﬂ*lzﬂ‘ ﬁno@nts in
onnect.or ctrically coupled t

rof oF el LA oS i SR wshiade e %6 Generied e e ron

coveohpbrmﬂ: ﬂt@onrtdmﬁo:fmvver and ground contacts. 8. The
cross-connect nodule of claim1, wherein the sw tching
devices include first and second swtching jacks,

9. whefl@ crosdrecrimecishodyle oictiaiohes wheedet frant coesrinchlley first and

secﬁﬁ% Féucégﬁglggpﬁgm%%%@ é‘llr%g %%ﬁ%&ejenmﬁ] ! setcgﬁd rs]v(\)nltjcﬁnrc]:ﬂa\cks are

shap-fitted within the first and second receptacles, respectwely.

10. The cross-connect module of claim 1, wherein the housing includes a cable

management structure for managing at least one of the cables.

11. A cross-connect 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 housing;
a plurality of rear connectors mounted within the connector mounting openings:
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front of the switching jacks, and wherein the

switching jacks are connected to the front cover by

snap fit connections. 9. The cross-connect nodul e of

claim8, wherein the front cover includes first and

second receptacles, and wherein front ends of the

first and second switching jacks are snap-fitted

within the first and second receptacles, respectively.

10. The cross-connect nodule of claim1, wherein the

hou

g o pARloH e i R s FRACTRE I i HeFedr Yormectors
to the gwichighdpvieesndiul e conpri sing: a housi ng having a

fr Oﬁttraﬁé’ldlaﬁaﬁ%lr@mf RRIUAPE S trddeR 1R EnE Q%Wlt@l‘? \d¢died gadgacent the

defini ng caonnector nounting openi ng

f"OT_}l Wa‘—'t%%/h%wmﬁtdcﬁ Pidatte @i @ndysetact mﬂe@ pa\u?ras@@tﬁct fogated

adjhcann theerdr ehd bhmehﬁ:'dfé:hﬁ Ghe pih Rkkbaing tbufbd EECRE rear wall by a
CQ@nectors nmounted within the connector nounting

ﬁmﬁ@§m°"19 cabl es positioned within the housing
that electrically coupl e the rear connectors to the

o SW eV|ces tr cir.c i nclu

25" PP EeSRoa ey Jaity o Shetsi B pladash et 4 9 gt
houﬂm@loﬂumh@thmssmgpmand a pin jack, a ground contact

and a power contact |located adjacent the rear end of

t he housing, the pin jack being coupled to the rear
13.wal Thepgroas-cemmest fotiule e wkairhi 1@n whein FreehausingSndaduseattieast

onenf%gﬂiéﬁt Bhtill P %ldi%@lﬁ-% Ho § anon%&ohac;k includes a

dielectric hou WO pI n sockets. 13. The
Cross-connect nDduIe of cIa|n112 wherei n the housi ng

14.] nctﬁéia%s@t:oﬂur%%ﬁhod&ta%f %%'1'18%&%%“{14 l@%iﬁckfil‘?&udes at least
pr OVId%g%ﬁt e snap fi1t connection

onecfieyiie %rdtroYiﬁ'ﬁglF"@ $5eP &f eanpedtion- wher ei n the pin jack
includes at |least one flexible latch for providing
the snap fit connection. 15. A cross-connect nodul e
F?‘??ﬁanne&t WBH%'?ﬁ@mH'&'i}“ng a front end and a rear

encb hlsing’ Ringed omtEhd Uhddredr BRAth&VAddr en&“ﬁ’fc!d@ﬂd@ga rear wall
connect or.__noun nggp%{ﬁ)p nings; a plurality of sw tching

defiging;conasqiymeyn %ecent the front end of the
houas plnguty ol splteHing ddv;ceefpos:e@redcaumﬁt 186 FroRfMatod the housing;

D R R RS BRE e a iraspsphee
t hecabwrposmnmmtwm:sthe 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 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.

16. The cross-connect module of claim 15, wherein the housing includes at least one

resilient cantilever for providing the shap fit connection.
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to the switching devices; and a tracer lanmp circuit
including a tracer lanp and a switch | ocated adj acent
the front end of the housing, and a pin jack and a
power connector |ocated adjacent the rear end of the
housi ng, the power connector being coupled to the rear
wall by a snap- fit connection, the power connector
i ncluding a housing, a ground contact and a power
contact, the ground contact and the power contact
bei ng positioned within the housing. 16. The

17.CT O$he CRREBEHNIDHHRe O cﬁnﬁ'f@ wRerehRE eﬂou/eF E?n&%%%? ifdflides

includes at least one resilient cantilever
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cross-connect nodul e of claim 15, wherein the power
connect or includ at least one flexible |atch for
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defrg]b%ceogf]%?torrf{}%}t'r' AGPYPE ngs; a plurality of switching
deva pesalihosfishitchimgldedtes pesitiondueadidcent the fontaindtds fhe housing;

hou [ f rear .conpectors, nmounte
i t P Bt mestors Bt BRURS RyRiector Bpudia openings:

pos¢ath|€t$rm1$tlmmd1w1thlm tre hoos g nbattehatricellyestupliedhé rear comgEotors

to tﬁ@@wft&f'i’rf &RAgCtors to t he swi tching devices; a
tracer anp circuit including a tracer |anp and a

swi & §rcerdemp eticuidnelyding attraser fangnandemdwitéh Ibhatet adipicen, the
fi rﬁfb@h FarfO |
o AT 10, G oo LK, arC X BRI Horh S BB BB e
reaEF’FQ:thf‘e BPusing aed udi ng Wi res havi ng push-in-pl ace
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H | I| ack and the power connec
provide electrical connections with the pin jack and the power connector.
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