WD 2004/ 112405 -PCT/ US2004/ 018310 NETWORK CONNECTI ON
SENSI NG ASSEMBLY [ 0001] The present inventj.on ,
wenenalibyosr el ates to sensor systens and nore PCT/US2004/018310
particularly relates to an assenbly that senses

el ectrical connections in a network. [0002] In order
to better operate.large el ectronic networks, sensor
systens have been devel oped. to nonitor connections
bet ween co pthin the network. The sensor
syst ens tygﬁgﬁﬁﬁéﬁgﬁkniNEGTgﬂNéﬁ@ﬁﬂbﬁ}ﬂﬁﬁﬁbﬂﬁhﬁctions
to interconnect nodules on the network. The

i nterconnect nodul e all ows connections between the
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cord that is

. MPptfe Padisylarls yelateom tooamantembily thatdesnsas eetlich-dofidEns in a

ndi Brely the receptacle or nodul ar patch cord plug that
I'S dépressed and rel eased when .connecti ons and
di sconnections are nmade. Spring-loaded pins, though

frequent | gO(l\A(EFéld Th Vrd&GOoRaNBsGet %Bet%ﬁannofzid-g? 1&gt Itléltvgrn , Sensor

t hemsel VS’G to interconnect e connec
W%W;rﬁwye g0 developegrimananitor otrinectiomnbetepar eomponents within the

Lt at 0 1y, th t wor k
e TG etk WA PRl At SSRRGHA dp b rgmesfions o
incvonnedtimodgles o4 ShyRNRE O TRE GAiERBENES hBGIOSHNR KorkRBrons

be made. These | ocations are conveni ent places )
bepRen, B aistwerkoronepaments tor b muredet byraginges patch cord that is

. Lo f twork also tends .t
co'g__e gongﬁ?‘%’ lc))?lnef %g@%orcgés?? 'oi oﬁﬂgﬁgﬁ?ﬁﬂgﬂﬁé&@ﬁg&;ﬂpﬁ@% a
spriigdnaded tpire on FhaVRIckpthele bf AfElar PatciSodi ;ﬁ—’%@ﬂﬁfg fdﬁgﬁis%ﬁ and

are dded to the network, nmonitoring o

- relgnsed e Ranmeetinys and dissoniEntiensi ave rpatet i Sprimyrloydsdhsng, though

i i . di h [ dat
ﬁeﬁgﬁlﬁ%@ it SR L G At R —
o orhecidn Sabin 97 . S _
which is the centg:rdgft(g?ﬂstri bﬁ@?g%%gﬁfg?h%@?&éf
k resources available at the site. Cable

the net
- connect i ﬁﬁéﬂzﬂ r eGeiggadlys themetwerkwiard stonctured with multiple locations
comresponding to connection points where connections to the network can be made.

These location_s are convenient places for the installation of the interconnect modules.

- Consequently, monitoring of the network also tends to be dons from these &mecﬁon

points. However, as the size qf the network increases, or as more remote sites are
added to the network, monitoring of the network becomes mote cumbersome. This is

particularly the case with rapidly expanding and changing data networks.

[0004] At a given site, practically all of the network cabling
originates in a wiring closet which is the central distribution point for most of the
network resources available at the site. Céble connections are made from ﬁe wiring |
closet to networked components, and as the petwork grows or 6hanges,' cabling
changes are often required. In the wiring closet, cable terminations are typically made

using wiring blocks, commonly known as “punch down™ blocks, or other forms of

_ 'pgtchin_g devices. Network monitoring would be facilitated 1f physical connections to

-1-



cl oset to networked conmponents, and as the network
grows or changes; cabling changes are often required.
In the wiring closet, cable termnations are typically
made using wiring blocks, commonly known as "punch
down" bl ocks, or other fornms of patching devices.
Networ k nmonitoring would be facilitated if. physical
connections to _1 the network could be nonitored in
tHeenabivbik 8ol Qeehon €&8Y A tthORANS RMEEf. (Wi¥Bftional sensor probe
configurations, however, are inconpatible with the
BRIHEATHIANS, BeWeYs: arsaticampatiblsfish(the pyaeh dawpddocks that are
WL t M}g%‘%] need exi sts for a sensing
gérgfggg]lyysgﬁ%tth%an e ?Jsétéd in sensing network
connections nmade at the wiring blocks in wring ‘
cl osets. [[906] Aneed sxistssreca serfsingasssmbdethat can be used in
é&gﬁgye%rﬁ Egﬁ/ﬂe% ns%%eﬂl%ta\{\ﬁlreﬁiﬁﬁg Bf’olgﬂ?ma@f%% . io¥ets.
conpfrising: "an rnteérface conftigare 0 receéive a
plurality of patch cords; a sensor el enent positioned
proxi mat e BHIO®]iAtfest apect af Heupabént yinwvdntionrbeides a network
est abl i shi Eg’ el ect.r.i cal co%nﬁcti onﬁt 0 aatl d _sensor lity of
SOSHenESSHRER SAPATNRE AN IRITASC £ORAENEALL BEYE & alyality o
patRIchARe 1 RNSbradlehmBASHosAheBONOKEhALY Qaidl RERRke; a plurality of
attached A to one of the patch cords and the sensor
entdaain estalelighingelgeftictli cpanegtianeier saib pengor elenrentwhed spig patch
I 1d ' 0 C e
SRR CRBoACs FPRAY BrafRd o M Rabd dponp RO Ep e
{0007 bf the patelmpbiels eanid atle remdos ,eleapdiit osad logndudiee sbnsemicheing

assenbl i ncl.udes a | abel . hal der t.hat .contains the

§ %l_re%roeﬁ%mle 48 G HBOBoRITRY el AEIo0R CEHe Ol of the
Pateh 8618 iPEormected 5 the@MeriRde. t he patch chords.
Alternatively, the sensing assenbly includes an

i nterface extending along a bracket and the sensor
el ement i s[0098hiniexeapiencrabodimgats, wRtipRR1Ye bifo snsings pepembly

ﬁ%ﬁ‘g@? a F@él%fo%érttﬂat_cggn ttgg ts?ns%f sleﬁ{ﬁzﬁ@cml#ﬁ{e .cbﬂd&c{ﬁﬁ% element 7

al ong each side e ge. n anot her versi on,
sdesdsny assadbbyat kel vdeof the patvheshoadse Aleevhatiyely, rth¢ sensing
gsg%@fycﬁlg udlég \altvr? ir?t];rf (%t é:xtt]en%%gdalgrelg %. trgéi(le?gnﬂ}}egeitls%? element is
contained in a holder having opposite side edges. A plurality of contacts arc arranged
in the holder along each side edge. In another version, the sensing assembly includes
an interface having first and second rows of patch cord receptacles with the sensor
element extending between the first and second rows. The sensor element is
configured to establish electrical comnnections through the plurality of contacts to

each patch cord connected to the first and second row of receptacles.

[0008] A second aspect of the present invention provides a network
sensing assembly for a bracket having a connection interface adapted to receive a
plurality of patch cords, said assembly comprising: a holder configured for removable
engagement with a bracket; a sensor element within said holder; and a plurality of
contacts extending from said holder to engage a patch cord connected to the

interface.



el ement extendi ng between the first and second rows.
The sensor elenent is configured to establish
el ectrical connections through the plurality of
contacts to each patch cord connected to the first
and second row of receptacles. [0008] A second aspect
of the present |nvent|on provi.des a network s smgl
des at

assenbl y f oYVE3abinaeiamepls fmbrgimeatn e pissmblne
]%ggggﬁgkgﬂaucﬁgglve a plurality of patch cords, said
assenbly conprising: a holder configured for reanabIe
engagenent with a bracket; a sensor elenent within
said hol der; and a pLuraIity of “contacts extendi ng
fromsaid holder to engage a patch cord connected to
the interface. -2 [0008a]ln exanpl e enbodi nents, the
assenbly al so includes at |east one conductive _2a.
WD 2004/ 112405 PCTI US2004/ 018310 el enent attached to
one of the patch cords and the sensor elenent. The
conductive elenment is configured to couple one or
nore of the plurality of contacts when one of the
patch cords is connected to the interface. [0009]
Figure 1 illustrates a front perspective view of a
wiring block used in a wiring closet. [0010] Figure 2
illustrates an end view of a network connection
sensing assenbly in accordance with an enbodi nent of
the present invention. . [0011] Figure 3 is an end
view of a wiring block wwth the sensing assenbly of
Figure 2 attached. [0012] Figure 4 illustrates a

per spective bottom vi ew connection sensing assenbly
in accordance with an enbodi nent of the present

i nventi on.



[0013] Figure S illustrates a sensing assenbly in
accordance with an enbodi nent of the present ,
WO2ei1i205 i nstal led on a wiring block. [0014] Eb@‘l‘ifs%oc@mlssm
is a block diagramof a network with a nonitoring
system [O0015] Figure 7 illustrates a sensing assenbl y
i n accordance with another enbodi nent of the present
i nvention installed on a wring block. [0016] Figure 1

T B b i e TPk
| el&h&ﬁ@céiﬁi@iéﬂ ﬁ%&i Rl orfd ;lﬂ-:ﬂ@f@/of k! Fur f‘f‘é@ﬁ'ta v%lﬂ:gltone of

typical wirting cloSet. e Wring ock®inc
thqgatclma@rdatsa:omerﬁﬂtbdhmhﬁaﬁmet he wiring block 10 to a
wal | . The wiring block 10 also includes a Iacing

strip 14 [N W ‘slots 16 for the _ .-

ot t anhor DO i 1Rl A dfort pRnreive Tiew of § pviing block
uséd Pkwiktheadlgset. i ncl udes one or nore cross-connect

‘ bl ocks 18 and a - | abel hol der"20. Cross connect bl ocks

18 are attached to the wiring block 10 as signal wre

connect i 4610l o Rigiwewd rﬂlhngaNSo@k ad wview ofidenet@ors sonnection
n interface,17

{ efl. nect i
S“’;‘;' e ﬁk’glﬁ up% 9%8’} g e dipentof ESFGL BVERiion o
Connections to the wiring block 10 are nmade usi ng
a. patch ¢o01d] plRigre 3niesd ehid FRow of 3 WeingOBIA& HadOm,
- PCT/ US2004/ 05{8310 which is also referred to sinpl ;lasaegsmg
assgmblyt efFigwed adrchgdor patch cord. The wiring bl ocks 10
are used in both voice and data comrunl cations, with

the natu o) t 1. Ni t he .nurrber
of si gnam)v}ngﬁ e%‘g Jlt &‘{hla%'%e ﬁ Veb@’gft% WS, Semgction
sengihg asJdnebly irosdarddnod with gn lehdoliniéhtiof & nf ekt Of.

-wiring slots 16 with each row accomodating twenty

~five pal io & si gnal W res. The patch cord plug
connect of¥13 é@ﬂngwlyblﬁgnmdancemthan

i RHRERROt: P %é@a%ﬁ%ﬁ%ﬂ“ AP RC5 <

connected to the wiring bl ock 10 by
[0014] Fi-g_uxe 6 is a block diagram of a network with a monitoring

system.

[0015] Figure 7 illustrates a semsing assembly in accordance with
- another embodiment of the present invention installed on a wiring block.

[0016] Figure 1 illustratés a wiring block or “puncﬁ down” block 10
that is commonly used in wiring closets. The wiring blocks 10 are modular and many
- will be found in the typical wiring closet. The \nriring block includes feet 12 that are
* used to atiach the wiring block 10 to a wall. The wiring block 10 also includes a
lacing strip 14 having a row of wiring slots 16 for the attachment of signal wires (not
"shuWn). The wiring block 10 also includes one or mote cross-conneet blocks 18 und a
Jabel holder20. Cross connect blocks 18 are attached to the wiring block 10 as signal
: | wire connections to the wiring block 10 are made. Cross connect blocks 13 define a
‘connection interface 17 proximate an upper portion 19 of the wiring block 10.

Connections to the wir_ing block 10 are made using a paich cord plug connector 22,
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pushing the plug.22 downwardly over the connection

- .‘j‘fﬁg&{éﬁ%ﬁsl? at the cross connect block 18. [0017]

hol der 20 is generally a transparent REE32084/018310
pi ece that snaps on to an upper portion 19 of the
wiring block 10 proxi mate the connection interface
17. -The | abel hol der 20 covers a | abel (not shown in
Figure 1) that is provided for the conveni ence of
: 1&] I i, i rel Win
O RO Ao SRER e e Bk Pl pRtRTord. Ot fing blocks
10Fine useabin| botloiroiee and datadenmhiwricptiont eviletigtriahwé of the connection

oo HShintd IHSETStCt e bbb b 2
The idftatd W@rm% SRk ARBRER tWo3Bws'b & 6Vt ABR row

enbodi nrent of the present invention. The assenbly 30

ac¢uoddting imeutyt fave pairsw i signal satiest iThg petshoerd plugteennectors 22
cd R AR 9o g AR,

thd seakbtif SO, aThS patéh cORE plax DN chikRbicl e ﬂ%ﬁﬂrﬁ%i% block 10 by
el enent 32 and around side edges 25 of the | abe

pustingthe plog 22 dewnwerdly bwertbe comnestion injerface dfat g @asy epnnect

, blorg?gﬁban el ectrical connection with a conductive
e

nt 36 of the patch-cord plug 22 when the patch
cord plug 22 is connected to the wiring block 10. In
one enboq0R)t , THRibel holdexDOlie gepethe taStratkparcat plastic piece
U-shaped As shown in Figure 2, space remains within

that pRaps| el anlnmréperg@nfl@rofém aing hiock 10 peayimate ﬂ{ecs}qmgfcﬁon
G917 ] MR B85 0% 0805 e VAE B, S i

providedt fernd doavuEeitebf kdttinislaal tb GeSord Ginfarinafion uRReant to. the
portion 19 of the wring block 10. As positioned, the

coqnestions made Ar dke pardgulap Wikembloek d De et labsl holder extends along

o g R A6,

facilitates sensing of the patch cord plug -4 WO
2004/ 1124061 3PCHikiré09410d&3d0an end view of a network connection

sensing assembly 30 in accordance with one embodiment of the present invention.

.' The assembly 30 is configured to fit within existing space in the Iabel holder 20

(shown in Figure 1), The assembly 30 iricludes a-sensor element 32 that has a number
of flexible contacts 34 that extend from the sensor element 32 and around side edges
25 of the label holder 20. The flexible contacts 34 are configured to make an

.electrical connection with a conductive element 36 of the patch cord plug 22 when the

.patch cord plug 22 is connected to the wiring block 10. In one embodimerit, the _

o flexible contacts 34 are-U-shaped. As shown in Figure 2, space remains within the
 label holder 20 for a label 40 if desired. |

[0019] 'Figure 3 illustrates the sensing assembly 30 installed on a
wiring block 10. The sensing assembly 30 is positioned between wiring slot rows 16

- at an upper portion 19 of the wiring block 10. As positioned, the flexible contacts 34
of sensor element 32 are proximate the patch cord plug 22 when the patch cord plug
. 22 is connected to the wiring block 10 which facilitates sensing of the patch cord plug
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connections. Al though the sensor elenent 32 is again
shown positioened within the |abel holder 20, it
WOHH/H2MS not ed that any manner of clip or hol ger/us2004/018310
coul d be used that positions the sensor el enment 32
proxi mate the patch cord plug connection interface
17. In addition, the flexible contacts 34 are not
constrained to take a U-shape. Rather, the contacts

4 may t ashape that pl.aces a portion of the ...
configrt, ‘Aot 1BRGr IGherd HCE ool Bostioned within the
labéli otdep 20 it shbuld hieaiotsd ey dhyRhaghersf Mptd} Hollfer Wohlid e used that
~ block 10. [0020] Figure 4 is a bottomview of the

positiansithe) sepsee plamens Gsprowimge thenpatele paidpiug soentdtipndaterface
[ I eh defald .. Th nsor .el enent .32 i.s r vabl

17 AR e bl cod a3 ARl G0t ed i i AT BT Ragher,

' theiconttts 64 mayakd any sliapb thatiphlces a oo theddordadR M_a%bﬁﬁom to
edges 35. The positioning and nunber of the flexible

sengemeqsest orslisconnediof 3 pathcow ping A2 with thewideg blockdo.
type of connections that are anticipated to be nade

(o the W - , . : .
the senal 0208 B 3n bR RicrFof LRI aPubl) Kl knqing
the :t;xznsim% edseniidy 30hdn greater dg%@ﬂhe 8¢hson @l‘emfiiﬁﬁ %%gﬁﬁﬁvably
- .al ong. each si de edge 35. e sensor el enen i s
insqried ia #lilfabﬁlah&ée}r 2 Eg gensanelamentsd) incide agwmber of flexible
conf R CLAE A Tyata T e hASi g S BB e BREbte spripes
34 on thersesson shimaent S2anfle@? theypaod cnnections that2ee Witidipded to be
' | oc 10tg.a oi@gé]. Further, since each wiring block
madentodsn FRS %3%3( oy i g 19 onwhich dhe sensingsessenably 30
el 2 ' 2 34
wilthe BRAlcd? ICARAA BE bl d e s BloAEhP 32 Fctudbontacts 34

. confirgurations be rows can

alomfj éakh siletedge 360 dFhet feesorrelahnge 82 s finéd Witk onedlexilsle Soddct 34 -
.._on_one side tgf a given senior el enment 32 can bhe
for gaohrconpention, that 1smtticipated <o brwradesm. thp svigpa hleks1 B4 Thys, the

LR 955 B Gy 9750, PO o

- . 10 terdnothietre Fithér) ginge eady witingrBlodk BRcorRaias Bwb Rb &S of it klots

board. Alternatively, the sensor elenent 32 can be a

16, {936 SREOTC CISATE, A TROTEEG GWO EveoRt cQERFthale  The wiring
confilibidls B BY @d RN dal aMdikreinf 5 W0 Bhe Sredffelifont of the

e sensor
contacts 34 on one side of a given sensor element 32 can be different from the
arrangement of the contacts 34 on the other side of the sensor element 32. This

" condition is reflected in Figure 3.

[0021] In one embodiment, the sensor element 32 is a printed circuit
board. Alternatively, the sensor element 32 can be a flexible circuit. The sensor
‘el'emenkt can have multiple configurations to suit a customer’s needs, - The SEnsox
element can accommodate the mixing of plug configurations and further, connections
can be monitored to indicate the type of connection. that is being made when a patch
cord plug 22 is connected to the wiring block 10. Conﬁguratibns ca_n‘ be changed

-simply by changing the sensor element circuit.



el ement can acconmodate the m xi ng of plug

configurations and further, connections can be
Wﬁ?ﬂc"aﬂ%‘@:’to i ndi cate the type of connection thBET/I$2004/018310

bei.ng made when a patch cord plug 22 is connected to

the wiring block 10. Configurations can be changed

sinply by changing the sensor elenent circuit. -5 WD

2004/ 112405 PCT/ US2004/ 018310 [0022] Signal wres

term nate he:am 5 i VWF‘“;gE I £ U :

in pairs, [@%&]tﬁé%%loﬁg@g&%aﬁgf ftg% a gﬂvﬂgr{(ﬁés}bwn'm
Figineck) ibCpamnss tnd éheralidee, andctihection e the twiriag dlapkal() mistde made

R T e R R A ——
arfdll tyWcAily fhchd d he 1 thefoWis 'g? EJ%} EBtslie géhlhwéal i Fif 8 1). Ifall

cofinect’ions on a wring bl are single pair
the @onewtionnop 2 adting ibleckol( afecsingle pair cwinenkorts, 8achwsid¢ of the

8 AL B 50 s 0 2 i
toleRsKall Ghe SOMERHORY ﬁffﬁ[btwﬁ%gi l%lgél@ Ell_ﬁs Sensét BRalent B2GRIudes a

~.(not shown) for each contac . e signal traces for
signab tigem (R tshova) fox panhdcaatash §4.s Ssosignildranes fopthe contacts 34

ul.mi.nat i ng_at, an i gput /out put (10) ‘connec 42
et R, SHoE HgBital 32 SRR et hpSPORGEL SioNptotor 42 o
one ot Bheds afadrdof SlefeGtSe 2, when a connection is nmade :
at the wiring block 10, a conductive elenent 36 on the

patch cord EI ug_22 makes an electrical connection |
with flexdi0BRE c¥htneierence apain todriguet 2./ihas) @ pemnection jsynade

at SR RRMLOIPHE 1f, 7 EBRGRAFeihdanr 56 ofARE pallFggr bl 2 mbes a0
el@nivaP Cdon@BetioR iviie | fkgitsly Sécafef Al STiwdonddéidve element 36 is
. conductive elenent 36 nay be a netal strip or the

copnecéedaior : senaRie irch3s, semstimes rafeneditp avaw‘exirgowire” grat is part

[ |.f. A contact | e hetween 1he
ot BPpCbonshfen motind BRleRElock SOE Tt EEetEtement 36
may T DelcW sifirCOnihe dike aftadiea itd fHelpafthSotl g BT 61 ¥ gﬁa‘t afthe plug
_indication of a conpleted circuit through the 10 .
-itsglén nWoen rcontach fis seadledretwtanntflaible| sontaet 34 anhshe canductive
element 36, the network comnection monitoring system receives an indication of a
completed circuit through the IO connector 42 of sensor element 32. In an alternative

_ embodiment, the locations of the conductive element 36 and the flexible contadt.34

are reversed, that is, the conductive element 36 is on the sensor element 32 and the

.contact 34 is on the patch cord plug 22.

[0024] Figure 5 illustrates the comnection sensing assembly 30
" including a patch cord plug 22 installed on a wiring block 10. In Figure 5, the patch
~ cord plug 22 includes a conductive élement 36 that is attached to the patch cord plug
‘housing 46. Alternatively, the patch cord plug 22 may-have a metal or metalized
housing wherein the housing itself serves as the conductive element. Where the
conductive element 36 is embodied in the paich cord plug housing 46, the sensor wire
" 38 is attached directly to the housing 46, | |
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enbodi nent, the |ocations of the conductive el enent 36

and the flexi'ble contact 34 are reversed, that is,
WA E82t i ve el enent 36 is on the sensor el eremusid+/018310
and the .contact 34 is on the patch cord plug 22.

[0024] Figure 5 illustrates the connection sensing

assenbly 30 including a patch cord plug 22 installed

on a wiring block 10. In Figure 5, the patch cord

Bt oched Tt Re TmcEf S i QRRLE? Mo hHA ddsdibed as being

‘ .. mﬁmabqumm ths §taudanda lqbal bcbidmﬂﬁjoﬁwmgﬁlmylﬁhﬂ\iﬂoab&ﬁ@kstood

g AR £6R s 2800 AT 1obeR Florhece imAbs ambly. Rather reference

hagmaﬂ hidétoethg "@'ﬁbneﬁﬁ.lsb of ﬁiﬂ’ﬁﬂbﬁﬂol'dg%éﬁ‘ FolPh %Hﬁ&eg.{eglce of the

- plug housing 46, sensor, wre
usgr.r Bds pyl yt@c@mmibatstlm gendar elemefit Yb2 BOMY ik P4iBON on the wiring

- oib {0 BRI et hisgh - Bwiteamoe e e«?ét%g?ﬂted toat
méreathgarche sditbr RRLEAS 33%9% b ﬁé&gﬂbg%hcﬁg tgét oca 4 For

be understood that the |a hol der
ingancenpie sensar gleaeat 82 noild bemedh dor; eaechfmnea;ﬁ:temnhalscohnmuons

o ol hob BB P 3 O e AR L o v

that the sensor elenent 32 be held in position on the

wiring - bioogs] 1 addlﬁﬁlﬁ)ﬂhd%ehhﬁn %&éiﬁblﬁ%%&ﬁd HBed with
22. Furthernore i s contenmplated t mor e
refgrruce inwiking b lmkﬁm awiting,closst.u¥ds also tprb@amdenstmgdtﬂmassembly

30 B MR 15 B B3 P8 closRiP, 5k sty 30 faencd fo

- usé withfvaiking Abckisivalf loSatiaal Wire slots 16 on the wiring . -
bl ock 10. [0026] In addition, the sensing assenbly 30

has been descri bed with reference to Wiri ng bl ocks in
a wiring [003Zkt Figpre psillgstsates dn thlodndliagramofbrimhe network 60

cafppaluth cHRpbctionleakinl dembiiesaf o | Aleidhy deb sergices and
telédol seivided Grd r§BkRnicd 286 ahAGRE aBfbssible from the network 60 with

internal distribution of data services represented at 76 and telecom services at 78.

Local data is generally indicated at 63 and can include a variety of resources to which
- other network devices (not shown) can be connected. The connections are made using

' _a wiring block 72 with patch cord comnectors 74 which are structurally similar to
-patch cord connector 22, shown in Figure 5. The network may also include one or
“more rack or data panels 73, also equipped with a sensing assembly 64 to monitor
- connects and disconnects from the rack panels 73. Sensor signals from comnects and
disconnects are routed to a network analyzer 66 that includes peiwork monitoring

. software.

[0028] In opération, the network monitoring system controls the
indications and notices given and the actions taken in response to events that occur on
the network. To provide monitoring capability for the connections made o the wmng

.'blocks 72 or rack panels 73, the sensing assembly 64 is installed on the wiring blocks
72 and rack panels 73 and each sensor element is connected to the network momtormg‘
-7



[0027] Figure 6 illustrates in block diagramforma
. equi pped with connection sensing
g?s%w [Fllzg% at 64. CQutside data services and tePElUf?004/018310
services are represented at 62 and are accessible from
the network 60 with internal distribution of data
services represented at 76 and tel ecom services at 78.
Local data is generally indicated at 63 and can
systemude the sensoetejendnt 165 cotmeetsr (showhi hFigaid 6y, ThtwasHiioring

i A T ST t T F w «
paRAReEd i c@ﬂdﬂ@gi";_fﬁ gleﬁ:[eﬁt, %héﬁ'%t élélﬁéﬂt?édfﬁ&e&]%‘[& %‘\%‘ﬁ%@ﬁkes or

cord connéctor , Shown 1 n gure
begalss coptartusith erflexihle contaet 34a@lguor Sylen a spaoe klenidt 32 (shown in
F?C%Hégged Wi th a sensing assenbly 64 to nonitor
nnetts and di sconnects fromthe rack panels 73.

Sensor signals fromconnects and disconnects are _
routed to [60Z0t Ve fliskeTesOGO wiltRd HIRK! Hdewvimedifferdst patch
monitoring software. [0028] In operation, the. network ;
cordripling ronBeadgIst 12 andnldH pemtichied to e oviringblockn#00. The wiring

BB 08B Bk i 0, LU g SE P B et e

120aid osrtags d3paionbédstol D22 ishefoud PaR Cbhidtfor Patnihe f6ipairs of
MWring blocks 72 or rack panels” 73, the sensing

-sigaal syvHes, opqtheswiring: blork d08n Ceancotori £33 s ecsingle Aminmpennector

. ensgr. .el. t JiScemnected to
g AP f T b e Mg 0BRSS h& bobcron
arP@hhhiE20D 4 Aiffeddid resynsdenonvite ddiRoke NEBfinctcR§aNY. 2kl 123 each
- ..connector (shown in Figure 5). The nonitoring system
inPRIgH oRB ‘F‘f%’ﬁssuaﬁeﬁwng@ma wies E3%such that theirtconnections can be
m LJii ons that result when a patch cord plug

conductive el enent, such as el enent 36 (shown in
Figure 5), nakes or breaks contact with a flexible
contact” 3f0036} gUhe delions tekeRCSREp&sE B Nthe IdnhedtRWNadtivity is

LJFigure 4). [0029] Figure 7 illustrates a wiring block
d@g@#qﬁt fupon; the doveh of sephiptication of the network monitoring system. For

instance, the monitoring system may only report that a connection has been made or
has been broken. At-a higher level, and with an appropriately configured sensor
element 132, the mounitoring system, by seﬁ§ing the number of wire pairs on a paich
plug connector 122 or 123, can determine the type of connection being made, or that a
- _connection has been changed from one type to another. Furthermore, the capability
- exists, again with an appropriate configuration, to allow the network manager to set up
a connection scheme without éd;anced planning by merely plugging in a given typeof
‘connector and letting the monitoring system indicate what type of connection has been
established.

[0031] The embodiments thus described provide a network
. connection sensing assembly suitable for use in a wiring closet environment with
network terminations made with standard wiring blocks. Connection sensing
‘capability is thus provided in a centralized location and where the bulk of cabling
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cord plug connectors 122 and 123 connected to the

Wi ring bl ock-~100. The wiring block 100 includes a
VWRAGiM40Ssenbl y with a sensor el ement 132 bel peribRloissio
- hol der 120 and contacts 134. Connector 122 is a four

pai r connector spanning four pairs of signal wires on

the wiring block 100. Connector 123 is a single pair

connect or spanning onIy one pair of signal wires on

the wir ocgk Thu t he,connecjors . are
chejade erafdh. oo JRG conieg i, SUBIE BSTRhIY Ge tRgaRly rofiofitied
and 123 each include conductive strips
136 and extra wires 138 such that their connections
can be nonitored. [0030] The actions taken in
r esponse [8@32] hé%dﬂrt&mvontuathwbegn describieh & thamus nfp\wous

Ve n he netwo nlto
spebiff affi sy B AL erdi L e R Rl e be
prab@qdrvith P@Hﬂ@aﬁaﬂ%ﬁﬂ@e spi ah@ SebpERAfehDelainfdas been

broken. At a higher level, and with an appropriately
configured sensor elenent 132, the nonitoring system
" by sensi'ng the nunber of wire pairs on a patch plug
connector 122 or 123, can determne the type of
-connection being nmade, or that "a " cennection has been
changed fromone type to another. Furthernore, the
capability exists, again with an .appropriate
configuration; to allow the network nanager to set up
‘a’ connecti on schene without advanced pl anni.ng by
.merely plugging in a given type of connector and
| etting the nonitoring systemindicate what type of
connection has been established. [0031] The
enbodi nents thus descri bed provide a network
connection sensing assenbly suitable for use in a
wiring closet environnent wi-th. network terninations
made with standard w ring bl ocks. Connection sensing,
capability is thus provided in a centralized | ocation
and where the bul k of cabllng 8. WD 2004/ 112405
PCT/ US2004/ 018310



changes are made. Further, the connection sensing
assenbly can be easily retrofitted to existing
WRUWA&0ons. {0032) While the invention has DEEHUS2004/018310
described in terns of various specific enbodinents,
those skilled in the art wll recognize that the
i nvention can be practiced with nodification within
the spirit and scope of the clains. WO2004/ 112405
PCt/11S2004/ 018310 CLA'N§L%H¥§ net wor k sensi ng
assenbly conprising: an intertace configured to
receive a plurality of patch cords; a sensor el enent
" posi tionetl Armzkivorktsensiag aksembbrdonoeisim: pl ural ity of
.contacts establishing electrical connection to said
sensor el ement whern. sai d patch coyds. are cannecgted to
S| nt o ol Aehgh o Rooeit S Blyild b oL,
attached to one of the patch cords and the sensor
el enent, $adoCARAsftpoXiBoftEpRMm~AE sl igefhdegured to
couple one or nore of said plurality of contacts when
one of the patch cords is connected to the interface,

2. The ne? ity of sonfacta ssiablishing eleeirigplgoppeqtipn; tgesaid sensor

R Bt bRl o St BB BB ot 5 T 7
networ k sensing assenbly of claim1, further

conpri si ng least bedbedndhetivieglemsend sltdchdibto dd eftthe patch cords and
- containing said sensor elenent. 4. The network sensing

the sensprelement, wpid copductive element heing ontigurad o coppleciigsor more
j : 1 s
of S WA Dhtalth wtER B OF fhe el or @ Efiniido i infdifice.
contacts extend from said sensor elenent. 6. The
net wor k sEn<Fhegnedwsrkniensingf assbrably 4f clahnr ki farthed domprising a

fdont acts, are flexible. . . .
holder extending across said mterface, said holder containing said sensor element.

3. The network sensing assembly of claim I, further comprising a
label holder, said label holder containing said sensor element.

4. The network sensing of claim 1, wherein said conductive element

extends on one side of at Jeast one of the patch cords.

5. The network sensing assembly of claim 1, wherein said contacts |

extend from said sensor element.

6. The network sensing assembly of claim 1, wherein said contacts are
flexible.

7. The network sensing assembly of claim I, wherein said interface

extends along a bracket.

_ 8. The network sensing assembly of claim 1, further comprising a
holder, said sensor element contained in said holder, said contacts extending from said

" sensor element within said holder.

-10-



7. The network sensing assenbly of claiml, wherein

said interface extends along a bracket.-8: The
WRLWNHI2482nsi ng assenbly of claim 1, further  PCT/US2004/018310

conprising a holder, said sensor elenment contained in

said hol der, said contacts extending fromsaid sensor

el ement within said holder. -10 WD 2004/ 112405

PCT/ US2004/ 018310 9. The network sensing assenbly of

claim1, §arghe i Si h;dsg'nld' ' . .

opposite és'i dfeﬂé e%%@@é%@gﬁgae%ggﬁi e ﬁ@fﬁc‘ f;c#l‘?lg%‘é?ﬁnﬁsmg a
hokler dndindidgropposindsidaiedgs) wiidl deh¥oroflerforitt @mtdfind FPSHE Rolder,
© in sai.d hol der al ong each_ of sai.d opposite side L
and, sgidplurplyiy ?ﬁ‘é’ rauged iy s4id haldes plong each of saidropposite side
edwhierein said plurality of contacts are U-shaped. 11.

he network sensing assenbly of claim1, further
conprising a holder coupled to said interface, said
hol der cofprThe metwonkpossingastabliyesfydsim Kavlbreia eaidatirality of

‘ xt.endi fr each of said side .edges. 12. The
m‘ﬁ@?%ﬁﬁ%@ﬁg g assenbly of claim 1, wherein said

interface conprises a first row and a second row of

pat ch COH@.V?E@QEﬁﬁdrE%enﬁﬁég%sE%Bgﬁi HEn B! ?é)ﬁ“s%ga

bet ween said first and secon figurea

holdex sompled telsairt interfidce, said tmidsroconiprisingyoppaite side edges, said
lyrality. of. contacts .to.gach of said patch cords

OOLQ‘B#%@FE SromShel OF i Sideieahd second mw. 13, A |

network sensing assenbly for a bracket having_ a .

connecti qp. THY RétvBACseASRAR RSBy 'oF ¢ "J\vﬂ%

of patch cords, said assegrb%y coﬁpo}?i %&’_a rg’iﬁlzﬂgécf%terface
corgpiges gﬁ@ﬂr% and @ m& rew e gatphrend rageptaclas, saficdentar elament
extSSARE befbGTEa Wik Mol R84 RIS cotfbured to establish electrical
connection through said plurality of contacts to each of said patch cords connected to

said first row and second row.

13. A network sensing assembly for a bracket having a connection

interface adapted to receive a plurality of patch cords, said assembly compzising:
a holder configured for removable engagement with a bracket;
a sensor element within said holder; and

a pluzality of contacts extending from said holder to engage a patch

cord connected to the interface.

14, The network sensing assembly of claim 13, wherein said holder

con_lprises a label holder, said label holder containing said sensor elerment.

- 15. The network sensing assembly of claim 13, further comprising at
least one conductive element attached to one of the patch cords and the sensor
- element, said conductive element being configured to couple one or more of said

plurality of contacts when one of the patch cords is connected to the interface.

-i1~



a plurality of dontacts ext endi ng from said, hol der to

WODIG@4giat ch cord connected to the i nterface,

The g@t\%{)@k sensi ng assenbly of claim 13, wher el,’(;;l‘fg%ﬁﬂymlssm

hol der conprises a | abel hol der, said |abel hol der

contai ning said sensor el enent. 15. The network

sensi ng assenbly of claim 13, further conprising at

| east one conductive el ement attached to one of the

Plat ch COLdﬁ afint ﬂdmomgﬁﬁg aﬁeﬁiwl of chith d39ﬁmdmhi];c étw;ldducﬁve
e ing con ed to couple one or nore of sai

dgﬂ? pLgxte ‘}‘% ﬁ%&%@%@% @s.0f the patch cords is.

connected to the interface. -11 WO 2004/ 112405

. PCT/ USZOOL}/;OlrpgellQetwg,ﬁ{ gggﬁg forali

nducti Ve jof@l ex’cen S on o@e v

claim 13, wherein a con
ofqoaacks extens] foen shidsonsds elemen? withivesaikheoiderk sensi ng
assenbly of claim 13, wherein said plurality of

ol or 155 T M ool SRiRE TR . Wheriedt hotcer

B inelideeh dideaddges, saidnSibiies o PRRASIS Srthdéd ﬁ%ﬁlsholder along

_ ﬁl g plurality. o cont act s. arranged in said hold
cagh ghgpid eppesiisidesidgenpposi te side edges. 19. The
network sensing assenbly of claim 13, wherein said

pl urallty te s e 20. Th net wor.k
sensi ng asseﬁ%?ﬁ%%&%?%q% gfffsel{}lﬂ %% gagsad plurahty
_ ofebnmetstarsumhapaies a pair of sensor el enents each said

sensor el enent including contacts along one side
edge. is -12
.20. The network sensing assembly of claim 13, wherein said sensor
element compnses a pair of sensor elements, each sa1d sensor element mcludmg

contacts along one side edge.
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