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SENSI NG ASSEMBLY [ 0001] The present invention

w@eoensddhy rel ates to sensor systenms and nor ePCT/US2004/018310
particularly relates to an assenbly that senses
el ectrical connections in a network. [0002] In order
to better operate |arge el ectronic networks, sensor
systens have been devel oped to nonitor connections
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points. However, as the size of the network increases, or as more remote sites are
added to the network, monitoring of the network becomes more 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. Cable connections are made from the wiring
closet to networked components, and as the network grows or changes, 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

patching devices. Network monitoring would be facilitated if physical connections to
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using wring blocks, comonly known as "punch down"

bl ocks, or other fornms of patching devices. Network
worktosdhig woul d be facilitated if physical PCT/US2004/018310

connections to -1 WD 2004/112405 PCT/ US2004/ 018310

the network could be nonitored in the wiring closet.

Conventi onal sensor probe configurations, however,

are inconpatible with the punch down bl ocks that are
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sensing assenbly is provided that includes an
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cords and a sensor el enment positioned proximte said
sensimg metversls comnestionsampda at e wisingdbecks s wimng dpsets.
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sensi ng assenbly includes a |abel holder, th

t
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whep gagof the [BF‘@}?&W ¥ eneeifd g’c{hg “&?rgacgr ranged in the

hol der al ong each side edge. In another version, the

sensi ng aeRAMPIptionalyARS seingtseerhislg endladdsnglabelr isdlder that
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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
connections through the plurality of contacts to each patch cord connected to the first

and second row of receptacles.

[0008] In accordance with another exemplary embodiment of the
invention, a network sensing assembly is provided for a bracket having a connection
interface adapted to receive a plurality of patch cords. The assembly includes a holder
configured for removable engagement with a bracket, a sensor element within the
holder, and a plurality of contacts extending from the holder to engage a patch cord

connected to the interface. The assembly also includes at least one conductive
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[0008] In accordance with another exenplary enbodi nment

of the invention, a network sensing assenbly is
w@eanvittaos f or a bracket having a connection i|iPCEUSH0€018310

adapted to receive a plurality of patch cords. The

assenbly includes a holder configured for renovable

engagenent with a bracket, a sensor elenent within the

hol der, and a plurality of contacts extending fromthe
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ensing a I n accordance with another
enbodlnent of the present invention installed on a
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nc "
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and many
[0014] Figure 6 is a block diagram of a network with a monitoring

system.

[0015] Figure 7 illustrates a sensing assembly in accordance with

another embodiment of the present invention installed on a wiring block.

[0016] Figure 1 illustrates a wiring block or “punch 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 wiring block includes feet 12 that are
used to attach 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
shown). The wiring block 10 also includes one or more cross-connect blocks 18 and a
label 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 18 define a
connection interface 17 proximate an upper portion 19 of the wiring block 10.

Connections to the wiring block 10 are made using a patch cord plug connector 22,
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wi Il be found in the typical wiring closet. The wiring

bl ock includes feet 12 that are wused to attach the
wawrming4hd ock 10 to a wall. The wiring bl ock 1BCHDSI904/018310

includes a lacing strip 14 having a row of wring

slots 16 for the attachment of signal w res (not

shown). The wiring block 10 al so i ncludes one or nore

cross-connect blocks 18 and a |abel holder 20. Cross

.connect blocks 18 are_attach i ]
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Wi ring b[(ipglgﬁ 1%19"?‘?12? E@ﬁgﬁ RPagr & ‘%% sa{Jg]E%OgH %ﬁgecﬁon
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W ring slots 16. [0018] Figure 2 illustrate nd
Tho'zssundly &0rist caoFE S incit IR SEREIEEP4S S 1B Javsb Hojler 20
(sh%%&gﬁ ilglﬁg IW e %@&nﬁ%@qhaﬁ&gs endd? @1 8P 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 embodiment, the .
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

27 is connected to the wiring block 10 which facilitates sensing of the patch cord plug
4



The assenbly 30 is configured to fit within existing
space in the | abel holder 20 (shown in Figure 1). The
was®ein4gs 30 includes a sensor el ement 32 t hat PETEES2004/018310
nunber of flexible contacts 34 that extend fromthe
sensor el enent 32 and around side edges 25 of the
| abel hol der 20. The flexible contacts 34 are
conglgured tF make an electrical connection with a
conduct i el.e nt 36 t
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arrangement of the contacts 3341 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
element can have multiple configurations to suit a customer’s needs. The sensor
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. Configurations can be changed

simply by changing the sensor element circuit.



will be installed. It should be noted that the sensor

el ement 32 includes contacts 34 along each side edge
wW@2004Tigosensor elenent 32 is fitted with one PCEKFIIDE018310

contact 34 for each connection that is anticipated to

be made on the wiring block 10. Thus, the nunber of

contacts 34 on a given sensor elenment 32 is variable

froLn one W ri Ing block 10 to another. Further, since
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e Con cts
embodiment, the locations of the conductive element 36 and the flexible contact 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 conmection 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 element 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 patch cord plug housing 46, the sensor wire

38 is attached directly to the housing 46.



extend al ong sensor elenment 32 cul mnating at an

i nput/output (10) connector 42 at one or both ends of
w@emgor24ed enent 32. [0023] Wth reference agai PCT/0S2004/018310

Figure 2, when a connection is nade at the wring

bl ock 10, a conductive elenent 36 on the patch cord

plug 22 makes an electrical connection with flexible

contact 34. The conductive elenent 36 is connected to
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i ncl udi a patch cord plug 22 jnstalled on
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reff;ﬂec lc?ljgote % rﬁlgglﬁga%cih V\%ﬁﬁg %ﬂﬁ@tt g% 2%1?% Besurﬁltefsﬁﬁ)laetﬁe Eﬁembly

plug rnati vel
30Fi§lh§thluﬁﬁéditcplllsmgmﬂﬂn mnglal‘o)metsa Rether, tltﬂasa@nbilyﬁﬂesi 1ntended for

housi ng in the housing itself serves as the
‘E%Bﬁbdﬁppgéﬁ@§§ﬁﬁﬂy'OVWQPE the conductive el ement 36

is embodied in the patch cord plug housing 46, the

sensor Whg713 1& e gtilaahes di bkl Miap@nt Hernhouser@rk 60
46. -6 2004/ 112405 PCT/ US2004/ 018310 [ 0025]

eqé\ipphrbu@:ﬁl topnessing ofenging naéﬁﬁmbé@s s ‘bee@u@@@céfﬂ%eﬁﬂ’é%es and
e {
telﬁfcli,t{l] arlvg(fs egaﬁea%ﬁes',e{ftteg at %S e un c@sﬁﬁggionl? Qllléjﬁétwég( 8 with

erstoo t hat
infeafae |d1§‘ﬁ@ﬂ)tdﬁih a@dﬁayseh@cels cremegritedl aei(/(h ene té¢leconh eerv1ces at 78.

N E AT R I TR
ot R4EGicld (nfoh §hown) can be connected. The connections are made using
a wiring block 72 with patch cord connectors 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 connects and
disconnects are routed to a network analyzer 66 that includes network monitoring

software.

[0028] In operation, 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 to the wiring
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 monitoring

-7-



user. It is only necessary that the sensor elenment 32

be held in position on the wiring block 10 in
wWee@xiim4by to the patch cord plug 22. Further nBCEPS1004/018310

is contenplated that nore than one sensor el enment 32

may be used in practicing the invention. For

i nstance, one sensor elenent 32 could be used for each

row of term nal connections, that is, for each row of
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accessi blre net wor k i nt er nal
cordi 1$1t1g ichnhdobars dQchalﬂal2§e¢0nncCéSi thFi‘IeeWngeblodt 1906 aghg wiring

mns rvices, at 78. al data,i I,
bl PP S5 ERASERIPY Rar e Rty e ol hlder
126 andRbshcts ABHECIRBENE 12208 bl foRSpdiNOénnsteYpanaiiy foer pairs of
connected. The connections are nmade using .a wirjin

sightlowkrey 2nwthehwisiiec hloglo rl@0 ¢ o ARRSCHK s1 27 415uf iSEIFIC PRIT Cnnector
spaé}%ﬁr%:&ﬁ% %He éaﬁ‘ ?‘gllgﬁgrl VE’I?CS ahé Qwﬁ 91099'1060 {is,4Ke connectors

network nmay al so 1| ncl'ude one or
ardedrdedtad ko Qlﬁffﬁaﬁiaresmmmssanﬁ&ﬁ netwearke qUonmeetdrsm 22hamd 123 each
ens ng assenh noni t or on t.s, and .
ind B FHBYT e atp el 3 SRR & nd Campgtipns can be
m({rﬁtgrg gconnects and disconnects are rout ed to a network
anal yzer 66 that includes network nonitoring

sof t war e. éooza} In operation, the network nonitoring
syst em cdf03W| sThenactiopp dakeat inoissPanse tadhe @e@egrl%ﬁctaw&v is

de]?eﬁlgle AChL n% ]%5(9 féépgﬁﬁ@a%%ﬁeofttﬁe URRR 1ﬁ#ﬁﬂt ¢ o@?’ﬁtteﬁlg For

e nonitoring capab
ing4es e@lblrﬂdilﬁtdifﬁ@esyttemt they onlyiregprt ﬂiabalcsnﬂ@tlon hasabken made or

b nen s B SBT3 AbPuhSh LRt Mo
I BAETERY, {he MAARERERYsth, by SerRRioVE lufiBBE bOWird $airs 6n a patch
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 advanced planning by merely plugging in a given type of
connector and letting the monitoring system indicate what type of connection has been

established.

[0031] The embodiments thus described provide a mnetwork
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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WO 2004/ 112405 PCT/ US2004/ 018310 systemvia the

sensor el enment 10O connector (shown in Figure 5). The
wormsiaddhg system then nonitors open circui t PERTS2004/018310

closed circuit conditions that result when a patch

cord plug conductive elenment, such as el enent 36

(shown in Figure 5), nakes or breaks contact with a

flexible contact 34 (Figure 5) on a sensor el enent 32

N e

toeﬁ@ﬁﬂgﬁkﬂﬂﬁn&&ﬁ and 123 connected to the MArlng bl ock
100. The wiring block 100 includes a sensing assenbly

with a sensor el ement ,132 .bel ow, | ab 0]
cont act s[0934] Wé@? dvepyon jhas ge?nog?scﬂg?‘f e Berrll# é cotfg%gmus
I SHeOEdil ek 6ni £thb e Whveintign can be

qmiPEQgﬁ§g 8H§ﬁ%g%§g$@§£% is a smg?fDﬁl ai_r. connect or :
practizad mithgmodilfigatimmewitin thegtir agd 4PoRg ofdle PaiMse wi ring

bl ock 100. Thus, the connectors are connected to

di fferent resources on the network. Connectors 122 and

123 each include conductive strips 136 and extra

wi res 138 such that their connections can be

noni tored. [0030] The actions taken in response to the

connection activity is dependent upon the |evel of

sophi stication of the network nonitoring system For

i nstance, the nonitoring systemmy only report that a

connection has been made or has been broken. At a

hi gher level, and with an appropriately configured

sensor el enent 132, the nonitoring system by sensing

t he nunber of wire pairs on a patch plug connector

122 or 123, can determne the type of connection being

made, or that a connection has been changed from one

type to another. Furthernore, the capability exists,

again with an appropriate configuration, to allow the

networ k manager to set up a connection schene w thout

advanced planning by nerely plugging in a given type

of connector and letting the nonitoring system

i ndi cate what type of connection has been

established. [0031] The enbodi nents thus descri bed

provi de a network




connection sensing assenbly suitable for use in a

Wi ring closet environnent wwth network term nations
woreme/1v940h st andard wiring bl ocks. Connecti on BEnEF1904/018310

capability is thus provided in a centralized | ocation

and where the bulk of cabling -8 WD 2004/112405

PCT/ US2004/ 018310 changes are made. Further, the

connection sensing assenbly can be easily retrofitted

to existing installatiops. 32] Wile the invention
has been described in terns of various specific
enbodi nents, those skilled in the art will recognize

t hat t hel.i Avetwdrkrensing dssemby aompasidgwi t h nodi fi cati on
within the spirit and scope of the clainms. -9 WD

2004/ 112405, PCT/ US2004/,01831 . rk

sensi ng d% ?C%%’]I%Bﬁdglog%gegfgna%@{ag&%fggég%ﬁﬂ@gur ed

to receive a plurality of patch cords; a sensor

el ement peasiséd iacht posiKbmgl osinate said artdréece; a

plurality of contacts establishing electrica

connection to, sai.d sensor ,.elenment when sai

cords ar@PRBHHECf SANTEYS §%¥F%hﬁlhmgeﬁﬁ?%%% SRy cgf) Hl%eggslfl Sensot
cleB WRAMES both GhRBLorkictRANGShill digrfepind he pat ch

cords an he sensor el enent, said conductive el enent
bei ng configured to couple one or

re of 1g,lai d d
pl ur al i t gt lefst oop cerdustivihelgmspatifchechio onerqfithe Batgh cprds an
connected to [ f : Lk cogmeiong

the £50% eymeon#’ G H&l?or%{dgz,ﬁﬁ]{eu%&ﬁg?@oc%n ﬁngriagng a hol der. or Thore
of i piReilitg ofenoRes wkntbriert ¢lief ateh cosdd id chaegisd to the interface.

contai ning said sensor elenment. 3. The network sensing

mbly_of _cl ai furth o N
ﬁg Isger | y ggi 'Eﬁ? glgénxfor S?I?frél%g g%ﬁ]%lggﬁlg)% giaérhgilg féﬂétﬁ«%géompnsmg a

holabﬁgﬁaidiraéacraéa QaidShieMde, 58 9bNIEr ntaihiapBaid sensoe eleinent.
sai d conductive el enent extends on one side of at
| east one of the patch cords. ] . .
3. The netxgork sensing assembly of claim 1, 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 least 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 1, 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.
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5. The network sensing assenbly of claim1, wherein

said contacts extend fromsaid sensor elenent. 6. The
woamoIosensi ng assenbly of claim 1, wherein BEi/tiS2004/018310

contacts are flexible. 7. The network sensing

assenbly of claim1l, wherein said interface extends

al ong a bracket. 8. The network sensing assenbly of

claim1, further conprising a holder, said sensor

el ement gonfal Daok G NRLARK: o5@hth A0HhAGk Somprising a

extendi ng from sai sensor el erment wi'thin sai
hold&! @eludinglébpdéite 6iad el ged4 04id REdduSRateht @dBRIGd ig. saithholder,

net wor k _sensi ng assenbl y.of .claj , | h . ..
andCieh PG ORCHERRR TN Y B b P SaTid wisymposit side
edQ%?id sensor el enent contained in said holder, and

said plurality of contacts arranged in said hol der
al ong each of said opposite side edges. 10

LT
net wor k $@nShabetiesesebping @sscatbhy ¢f claimyh arherein §§§<ﬂ>lmﬁt¥ of

| ural ity of , contacts are U shaped. 11. The network
Congaecl%ss?rﬁéj é%a%(eecrlfbl y of claiml1, further conprising a

hol der coupled to said interface, said holder

conpri si ny. ofipasitverkssetsing cyssanbly aif ¢laimoht ether comprising a

extendi ng fram.each of said .side edges. 12. T .
holfet GEARICE 4 SRR GRGEREIRY! BPEl ST LB S O glees said
codt%t?éit@&ﬁrég £OMaLIS 86saRd §idle é%gd’s.OW and a second row of

patch cord receptacles, said sensor el ement extending

bet ween said first and second igured.taq

establ | sA2e | TBetnet vk seRERg @gspp{y%rmgﬁ]agl%g ,o g/ %ngm said interface
cor@éﬁge@ | ik x?)fw SR04 %%Fﬁd FQRw %?gvﬁcﬁ’@ RiakeppRlce s sdhSor element
nnected to - sal 0 d 13. A

Irst r andosecon r ow. )
exteading etwensdaity fisss sadistgontloowa dndaokBpguted o egtablish electrical

Coé;)ergggé: tg]iqgggh, %@gc{ g&%ﬂ%ﬁye 8@@%%3‘(0260 ﬁ% I%:f’ ggluﬁ g:al%h %loﬂfs%o.hﬁé/cted 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 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.

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

comprises a label holder, said label holder containing said sensor element.

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.
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a hol der configured for renovabl e engagenent with a

bracket; a sensor elenent within said holder; and a
w@bkanalisy of contacts extending from sai d hol BEF/USH04/018310

engage a patch cord connected to the interface. 14.

The network sensing assenbly of claim 13, wherein said

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

cont ai ni ng said sensor elenent. 15. The network

sensi ng S f C

| east ongé' duc v%\glégérﬁh@egsg em{;ly af:fﬁgdr tlg”g{]}igﬁé&[ﬂg Bhductive
clePahicdxt&@ds da oaoside béthegamhrcordsl enent, sai d conductlve

el enent being configured to couple one or nore of said

lurality_of conta when o tch rd .
g 0 ﬁ ne clt ed’t o @H@W?%EF‘PSA% assepﬂg’\%t %@’6‘ 41°1 ﬁlﬁ Sgid pRarality
of a%&gsa%/ BB 3418 serkbr clEhRnOiMAkidsRNRENg assenbl y of

claim 13, wherein a conductive el enent extends on one

side of the patch cords. 17. The n mprk s )
assenbl y 18 Tdieaehwark seppiag assembly 8 "‘al %1? said holder

1ncﬁ,91:3§ %ﬁf)ésitg)g# L4 Qg Slﬂhl%llﬁg@ﬁwntﬁtsemﬂgemlﬂ b4ia h%i’deg along

étmo I ng assenbly of claiml
eachhufseidroppasitd sidel adliges. | ncl udes opposite side edges,
said plurality of contacts arranged in said holder

al ong each.of said opposite s

net wor k 3 gn é‘ﬂﬁ é’eg’%@é %’/ngo?'ss%rfl f %1%\?\}(1 e r]"g‘.eﬁeT‘E galg plurality
of i Ak YU-siplpeg@ont acts are U—shaped 20. The network

sensing assenbly of claim 13, wherein said sensor

el ement conprises a_pair, of s or .elements,, each said
sensor el8mehite lilerWP’ildei‘@mg&é%ﬁngiY of gi fk Yehegetp sai Psensor

elefflQE: coml)ﬁses a pair of sensor elements, each said sensor element including

contacts along one side edge.
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