TELECOVMUNI CATI ONS PATCH PANEL W TH ANGLED CONNECTOR

MODULES [ 0001] The present invention generally relates

woao@/1pa7sh panel system for interconnecting PCT/US2005/012321

el ectronics or fiber optic cables and nore

specifically to a patch panel system having a space

ef f i cimBtogEuNEATTYNS [FRQO0R | PANRIEITOH SANTAED heoBEtoR MODULES

systens exi st today and are used in various

el ectroni cs equi prent applications, such as

t el ecommuni cations, data transm ssion, networKking,

video and the like. Typically, to install a patch

panel s fs o)

Proor i PhPh TR PRSI RHRICh RNy S ML Filch BabdlRystem for
interqemnedtingredettrones o fiber quiicaiablss aed mowe spisoifiesllntoea patenpanel system
Iwyiseqyrgdgﬁpk%Pgsfrﬁge in a stacked arrangenent. Each

Iﬁﬁiéﬁ‘% et BN s mul ti pl e connector ports (e.g.

RJ45 connector ports) along the front face thereof.

Each cdionez] oNuperdusipatchdgapicE dystemy egief woday apdl uge Qsedain various

mat i ng cable. [0003] Conventional patch panels are oo
clectigpicsr AMPMESH sERRLicaENsyi $U§ha 25 o E8leHogIMHHCAIoNg, kg transmission,

. oot ‘ . .
met O ] g TGl 35 AL ¥ ol (AR By, g 736K frame is
securplyt mouptad ¢b sharflvonovithtie dhevirodm rin twilgch thersysterhds fto det maintained.

faces .ali wi.th one another .in _a vertical, plane. The
Multgl wlet B on ke By pRered 10 i e L8 praffisdtiamgement. Each
patchdfeRindludémiuRipld\eorndéteF pbrtsifelee U Bonnbbr Po&Mlorf the front face
patch panels that are vertically stacked upon one
theregfn Jtash conppgtar iperhis edaptedito rersiverfoplug an amasimgeablsanel s
determ ne the outer dinensions of a connectivity

determine the outer dinensio |
ot af natoal SPReRbER, ICh S, SRLIREr Al PO e with

rectangular omsquare hexihomtd] cgyyssescotioed geothetrgl vantoetprint.nEaskgghich panel

el SRy SR e RURL STRARISHRBST PR e o
faceslafigh @AGESheRofRER 4 818 PthnkOThEDERK Qﬁflﬁﬁé\&ra R@$Ht$n the vertical
ca

an bl es whi ch increases the overall ysi cal Si ze.

directien aeftia sdgticintthe ftereldirastiome dhp wnmper off paithapancls that are vertically
f .$ € ers] y. [ .
sy LA BB AERLSPHERE Bl RLOR S s o over
dimetNidy ofod coleytivity interfuddivition whidlte indoridet tcoihdeyor ports are retained
interface is expanded laterally by increasing the
and affppged i@ degiesd BAEER panel .

[0004] As information technology evolves and advances, the need increases
for each patch panel system to support more and more individual users. As the number of
users increases so does the need for more connector ports and cables which increases the
overall physical size. To add capacity at the connectivity interface, the front face is expanded
vertically by stacking additional patch panels upon one another. Alternatively or in addition,

the connectivity interface is expanded laterally by increasing the width of each patch panel.

[0005] However, the current problem is that patch panel systems are
reaching the size limits afforded by certain standards and/or by physical constraints of rooms

and environments in which the patch panel systems are mounted.



[ 0005] However, the current problemis that patch
panel systens are reaching the size |[imts afforded by
w@ersam27st andar ds and/ or by physi cal constrai PCBUS£005/012321
roons and environnments in which the patch panel
systens are nounted.[0006] A solution to this problem
is a patch panel system as provi ded herein that
conprises a frame, a patch panel and connector ports.
The pat[®A0@landl soluioatte slik prpblem ishe pétel paned sybtémes pravided herein
0 Y]y f The fir .
thee e BEE BAnEONAED ol ol BRI Bhus < 2he PAGE by fngiached to the
framd aidrhas fikét sind adcqudr donaectivity dnfeefhyego M Arse cOhrestivity interface has
reater than 2. The cqQnnector ports are provided,at

9 .
multipleeseptip jomsArie oy ap yN-Fided PPHIE. of [AoerdygonTiBermlY S geater than 2.
9{}% f i VAR [ ace may have

The ﬁ%ﬁﬁ%d\}:l uzﬁg aﬁ ngide? r%ﬁ)%it%%s?ﬂ%f% giclzég&g}r’} (EJIlﬁ é]er%/(:febe f or med
integrally with one another along a substantially
ar cuat e[OQé"t’]h. The mddple ssetéonsfofi the st cophestisiy tinterface may have

. ..includes ural ity aof the ceonneet.or rts. which
indivigiel, B SRl Wiyl b RREE el Bick oS JyPRr atong o
substafiallpearc@ind ipaihl eAlt teastCarverytheuhiliipletsedfdd Btldas phirality of the
i ndi vi dual . gata treans associated with nmultiple or
connegfoygpasts WhisRneY O aHaRgsed/ Bstirh e Poms, Lhesparaciorgrojts may be
conﬁ%?ﬁ%& %al:(gt%e?tﬁﬁltf:?'lé' ShtaC QARG bY i dividRLICBAECErIRY Bociated with
onprised of connector ports configured to convey
multiplengt esinigle ainfirmatios , sontiek/dedtimetisess amspectiveipct iOptioyally, the first
i nterface includes nmul.tipgrt connectors ich are .
connGsify dRiFdea 5o B SeP PR PR A poct onfuiEe e fyey single data
strearBRCWhILO IRE §éWnd A¥nhectlvity Olerfatd Wh@udes| hliMpbitaddhe@Brs which are
I sonetric view of a cable rranaggerrent system forned in
configwred taiemnyey wultipla dateseamniimughieaciheonpeetor port.
invention. [0009] Figure 2 illustrates an isometric
Vi ew Of[obb‘@ Cf"iglnee fﬁﬂﬁ&%@?% isonRb N Ry 5 Skt &m}[ﬂ‘%%%m system
several pat'ch panel s and wre nmanagers renoved.
formdd iguaceordandel with ara¢rabodimentsufivisd preserw ientibn.a wi r e
manager forned in accordance with an enbodi ment of the

Fever o000 rieRt. 2L fliirdts whesielionuistyer e el management
systerd of FigRe 1ivitlAesratl pa6ie pael ShandRviedmank mRked.ne

present invention. [0012] Figure 5 illustrates a front

isonetric view of a_patch panel forned in ) )
[0010] Figure 3 illustrates an isometric view of a wire manager formed in

accordance with an embodiment of the present invention.

[0011] Figure 4 illustrates a reversed isometric view of the wire manager of

Figure 3 formed in accordance with an embodiment of the present invention.

[0012] Figure 5 illustrates a front isometric view of a patch panel formed in

accordance with an embodiment of the present invention.

[0013] Figure 6 illustrates a rear isometric view of the patch panel of Figure



accordance wi th an enbodi nent of the present
invention. [0013] Figure 6 illustrates a rear
w0 sosron2rt vi ew of the patch panel of Figure 5p¢D0820p5/012321
Figure 7 illustrates an expl oded isonetric view of the
i ntersection between a patch panel and w re manager.
[0015] Figure 8 illustrates a top view of the cable
managenent system of Figure 1. [0016] Figure 9
i |1 ust Q084 aFigarst é Husitaiesnemexglgdadetpomstiretiemhof the intersection

(o]} | native enbodi nent. [0017]
betw %gaﬁaiﬁ{}ﬁa%e%&ﬁgp‘%égg&patch panel havi ng connect or

nodul es that directly connect to cables in accordance

wi t h anf0alfler Figuiov® iBudhmtksre tip. vie@0dBihe Tdablel mapageinent system of
. W.ll now be described by way of exanple with reference
Figuied. t he accompanying drawi ngs in which: [0019] Figure 1

illustrates a cabl e nanagenent system 10 forned in

accor dqpees Figua o ARRAEHSE b4blO nahHEnine §RMm formed in accordance
i nvention. The cabl e managenent system 10 i ncl udes a

with an algsnativetemhoditsentonf i gured to be mounted to the floor
and/or ceiling of an applications room A plurality of

pat ch S [ ner. -

e andPhch 1 SEuft fo ALARIET, phcl PRERERG: A0ARMHRMBaues that
directiptaimepianehbled th acerdarcuwith yn alttdrasthedEnitmdithentf r anme 12.

A plurality of wire managers 16 are al so stacked upon

one an arranged i.p first and. nd gro on ;
0pposi ?@Bg]d Z-Eg%fm‘fei?@%ﬂawﬂ nﬁg’nZ’F s‘?efﬁn?%r: :I}P'n)f{g%l e‘g"xample with
referdi28 &Uhe aH&ﬁﬂﬁﬁ?intjgﬁlnggﬁlwﬁiaﬁz frame 12 extends upward
0 e

t hrough each Wi re managers 16 and is securely
attached to each wire_ manager 16 and to each patch

panel 1401 aFighrendr Ulyshriss nePablel wnpgegnt esysteny 10 formed in

e A A48 eS8 B2 A Bl e 10
inclu@ds. a [{BOR0]12 Athate gu confegureds js be ma@htéd te hadloar swilfoc leilipg of an
apPIEORR S B uBOCE T Belsriie by fansriacker pon one
anott@r firhfi® £8lstribution assembly 15. The patch panels 14 are securely attached to the
frame 12. A plurality of wire managers 16 are also stacked upon one another and arranged in
first and second groups on opposite sides of the patch panels 14 forming wire manager
modules 18 and 20. The frame 12 extends upward through each of the wire managers 16 and
is securely attached to each wire manager 16 and to each patch panel 14 in a manner
explained below in more detail. The frame 12 includes a base plate 24 having an upper

flange 26 that is joined to support brackets 28 and 30.

[0020] An equipment system 22 (such as a switching network) is also shown
in Figure 1, although the system 22 may be entirely removed or may be located in a different

location. The system 22 is not considered part of the cable management system 10.

[0021] The patch panels 14 and wire managers 16 are arranged in a non-
orthogonal relationship to one another. The term “non-orthogonal”, as used throughout, shall

include any non-parallel or non-perpendicular angle or geometry.
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| ocation. The system 22 is not considered part of the
cabl e managenent system 10. [0021] The patch panels 14
wW@eeswd2es managers 16 are arranged in a nonortPOLUSRN5/012321
relati onship to one another. The term
"non-orthogonal ", as used throughout, shall include
any non-parallel or non-perpendi cul ar angle or
georret% &0022] F| ure 2 illustrates the cable ) o
manageni®f 2]sy51g@1fﬁ dlugtretes thengablsr magag@menh@sm &6 with a majority
%
of thERAEh Tty Whult i BRARREL T Homh S0 Edtt RS Ballab 16 fpotudes am
openipgr ﬁ]?t thethaehmugle whichgpersnith6 tlieo e [macgeksohéoto be loaded onto

corteSRPERARER PP FhARCH OURE PHb Wi ASpEch g 10aded onto the

corre%b‘ﬁﬁﬁfgt S ?ﬁ@@ K Icke3808r 30 thd Whe Wdh8edrB B30 Sscutdl toSthe correspondlng
secured to the correspondi ng support bracket 28 or 30

supparh bw@dﬁt ?a8n®r 3 thswsghraay of @ﬁwaitqouvmtloﬁdsﬁagammg nreansich as bolts,

such Crews n adhesi
screvih iR, Ahoctya, BOUIG HE Itk RO ERHEy eI g O Figure 2, 2
serieSET A& EDIf arb PkASdcdhiggh é&bﬁ\mﬂﬁﬁaﬁdg@ﬂwmﬁbﬁfalﬂgh fefth holes 36 in the
manager 16 which align with holes 36 in th

corregnonA B HRBYTh Graskeipdt or 3-aRivstor bglty ﬁreslgsertﬂdﬁbroyghﬁl@ﬁ heles 34 and
36 to%El%ebé‘E‘?Jchfedc ;nﬂé&f&ih the holes 34 and 36 to achi eve a

secure connec [0023] Figure 3 illustrates an
i ndi vidual wire manager 16 in nore detail. The wire
manager[0023]i nE:igumteS; iBudtatby BBindinddual swico msaulagszrt B imintdre detail.

[ ly.
The a@FRrna b i SR8 TSt S orbBUtE g gLy prveg seometry
or coR@EK WRIré spetiftdatly Sthe ®oR BB Snddded ok -wall g0, far ik walPEKand side

and side walls 40, 42, 44 and 46 surround a cavity 48

wallsiftdy gy 46. cLhes Eent Peek pag sidervalir 40, Fie 4 andt 469§um<8mdfa gavity 48
I
i ] Gy PSRET R 08y 8, 6L AOR SulERFEbits r o

defineravyrtkhbywis goidaeMht barvet eesdragfahe bdw@t%ahe;dtak@ nfaing Whapes other
ure 3, the ai 48 i s shown w a . .
than fiié l#laﬂ,el Hifragsd lgéﬁa ﬁﬁ%@ 3y the Lo\ 4f éﬂ%% Sithyasemi-circular
geom%fi‘? hoW &kt fris Qﬁ&ﬂ&@%d'tﬁaﬂﬁ& intbidet &t iS BT Tifited Yb Emi-circular.
I'nstead, the geonetry of the interior contour may

Insteade Sesngriometryaifithe mterior coutaur maytresearlg @ cireln, Bedieabey triangle, an S-

shape) B FaftoRrs doo ot it gh a sBte S ichiBfiete b g o pentagon, an
octagbn kRt lile) Yr inethe iSRS & r@h—r@&ﬁngﬁﬁ&‘r@h@' @ptionally, the front
shape. Optionally, the front walls 40 of the wire

WaIISrr’éha@ éwswqfe et 1onmae be shapedsasgipidad prlvernsiagre Nis two or

greatérrc’ AR @proaches a large number, the surface described resembles a cylindrical or

ellipsoidal section.

[0024] In the example of Figure 3, the back wall 42 is convex bowing into
the cavity 48, while the front, back and side walls 40, 42, 44 and 46 are formed integral with
one another. Optionally, the wire manager 16 may be formed from multiple separate discrete
pieces that are joined with one another in a variety of manners, such as screws, hooks,
soldering, welding, mortise and tenon and the like. Optionally, the wire manager 16 may be

constructed in two or more separate components that are not fully joined with one another,
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greater. As N approaches a | arge nunber, the surface

descri bed resenbles a cylindrical or ellipsoidal
wa@ewsiten7s [ 0024] hi the exanple of Figure 3, tPeT/bsmwks/012321

wal |l 42 is convex bowing into the cavity 48, while the

front, back and side walls 40, 42, 44 and 46 are

formed integral with one another. Optionally, the wire

_manager 16 may be fornmed from rrultilg(l)e separ at e
but ingfesd e seppiatedemiopnigd tathe frameanbd The fonsvealldfbinpl@des an epening 32,

' . ook o] detin
rout AR Sles T OSER, YRR 6 B P20R B M o
membdresushrae aliiped ool whichy lieh do shutsit @dlose fillycaolty 4Br e
separate conponents that are not fully joined with one

t her inst ead are arate nount to.th .
A e e B o Bt B0t s st opening 2
into fifdf Qxﬁtgﬁbc\ggﬁ ﬁggrﬁ%m; $I§ a8l 21 g4k Torm Pt ynal ‘)r{[/gg:tﬁ@g%réﬁponding

__openi ng y be closable with a closure
side wells 4fhiangetp dsobragkst shgmentatdhandnad, whpectively. cOptionsly, the wire

manapif ! p 0 e kniifyg? RS <l SO yBiss A p2 and seoue

to on@agbthec orist igeckve sdgindnls $Nshdsb tbhide air barfatRE 58 and 60 configured
rally with the corresponding. side wal]s 44 and 46

to ﬂu%ﬁtaigwawst Hheghienitsyriaoe ohifige?) ofespraraspeudigg support bracket 28 or
30. 4 h@ABaLA Yn tiid6ra &g@;ﬂ@g@ st agl SEBte REow R ggy% ggtaﬁ 9n Figure 3.

permt segnents n ose openi ng
The sidecwralés 44 awh 6 afidteheire niBnegdorladieat oswgned fitm &tk anthdps the side

watts 4ot 38 R Tt e R vl Rdowsign Bt Vgt "
correspondi ng support bracket 28 or 30. The holes 34

i n the [bozglkeTheswiERinag&d Aildo DEl@Ies nsdh@Yet ihRrdBRhéets 64 which
detail in Figure 3. The side walls 44 and 46 of the

are fopmed afrheaigtsrscetiony of the baskwstiall 42 ¥ Yde waHotfhapd 46. tThe manager
: i 1) 4
imerc BRSS! IRAE ARl PGSR Rt R <A ety genoted by

arrowal} outweedl uchasveneehafrem thatpdaneogeneclly codtaimting theasoely 38 of the wire

f orned the intersections aof the back wall 42 apd .
managchydbua e BATAERE HEICOMHE SritadeP PACES JBhdEIBUgIEs 68 aligned

transveR@hH L (HEOMAd BOHRORIS 38O bl @%elﬁ’ﬁ%’irﬁ & irteBtich ShpdRRE tO@Mhat of the
(generally denoted by arfow A) outward transversely
mounfing postHed. pTampogaenspticley 68ae apnfigvged teembiodyitisgdjoiningmounting

r pager 16. T n r intercopnegts, 64 al so
posts S5 o ARG B, [ e PRREE ] R BERE Sl Ptyres 1 ana )
Optiohfiey, thé@ AtanagertihrdondyctS84 it bo patiteoreiddved 8 peStidddnat different
..opposite to that of the . )
positions along the body 38. Further, only a single or more than two manager interconnects
64 may be used. As a further alternative, the manager interconnects 64 may be alternated,
such that the mounting posts 66 upon a pair of manager interconnects 64 on a single wire

manager 16 face in opposite directions, as well as the corresponding post receptacles 68.

[0027] The side walls 44 and 46 include outer surfaces 70 having rails 72
formed thereon and extending outward therefrom. Each rail extends along the length of the
corresponding side wall 44 or 46 and is configured to be received in a corresponding slot in a

patch panel 14 (Fig. 1) when joined. Optionally, the rails 72 may be of different dimensions
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nmounti ng post 66. The post receptacles 68 are
configured to mate with adj oi ni ng nounti ng posts 66
wob@s/10d2r2 nmanagers 16 are stacked upon one anPtTrEs2008612321
shown in Figures 1 and 2). Optionally, the nmanager
i nterconnects 64 nmay be entirely renoved or provided
at different positions along the body 38. Further,
only a single or nore than two manager interconnects
to previderakepiag deature, muchastadavitail, tol enshreanrppes, oriehtation and elignment of
' C may be alternated, such that the
cone%&ﬁ{n%@%oé@gpg% upon a pair of nmanager interconnects
64 on a single wire nmanager 16 face in opposite
di rect i[0038] aBigwsd K #Hhistrites ¢l vesp amaliagg POtrned in the opposite

e 5 e s DR AR St P Gant vl 4. Mor

specifiBAIE M ABHr SxiledintdeybWRidhilber st 74Eﬁfrﬁleaﬂglthe edge 75 of
extends along the | ength of the correspondi ng side

segmepet] J0. 4/Eheyputatenthaf the notehed-gut sedtiomw 74 énaledssiaviidizei 76. aThe notched-

correspandi.ng ,sl.ot: i atch panel, 14 (Fi.g. 1) wh .
out siBioh A PRI B a5 sl oP bl SIRGypA e magEff at a desired
verticdl PRuMSo10AIShO thelevild of eheliplyd REndRahiddale BUIGREFEiA 1). The ridge 76

dovetail, to ensure prqper orientation and ali gnnment
prevegts the Frblesfsomimeyipainit ths opening 42. [ 0028] Figure 4

illustrates the wire manager 16 turned in the opposite
directi 0 ek ;i 1 : '

and the[ggzogr;t o%r%ﬁfngtllglgﬁfd;&g r?t%%elt %flg)ga U{I;\E/E{?g& ePB&tEﬁ pgﬁel 14. The
patchgpael 14 owludgs attody80mempniaed o£8 basec$ddeke waltsol4 hreti8®und a front

ctyon 74 formed in t.he edge .75 of ,segment 50. The
face tgf i i € gﬁtaﬁ' gp.n?lﬁgl g%lp@hg dr_lcgltlf?es &9&1{ iala%r cpl?ﬂ:e'cﬁ&l@é méerfaces 90 and
92, reispélgivel$ B ThETeont ebsiret vt inf@fibe 90 infdudes mililtiSle doR%tdr @b dules 94,
subset of cables to enter/exit the wire nanager 16 at

each gf which,ineldescan greay orpBalyiKiadwpanisaythehbold apesiptackst jaghseor ports 96.
i TR, A5y L0y 96l ok
arran$0AR) 2xbimatrie. 5 i | | ustrates a nore detailed view of a

pat ch panel 14. The patch panel 14 includes a body 80

conpri f bha 82, side Ils 84 an and a .
oupt T oOoeeato i e e Sesaele Fite 0 bituaied as may
the dibic@BlonsBlthe8A4tri& O FOL fistavtd, %a&WécﬁﬁE@tGﬁﬁloaﬂe@ﬂqn%é%old a single row

respectively. The front connectivity interface
of dipereteitesovneditepsiptacinianlecer moy hiolssregeptacie gaeks P6 wiranged in 2x2,

s, SE 455 A0 oA BBl SBOAL T o o prirn
conneztorensdulesodniacthe fronbchtinectBAtydarRi 180 inaglbéasafied.e Bobia&lample, the
recep{a%ﬁaij gck%696 may constitute RJ45 connectors, optical connectors, power connectors and
the like. However, many other types of connectors may be substituted and utilized. In the
example of Figure 5, each receptacle jack 96 receives a connector plug and cable that conveys
a single stream of information, such as associated with a single source or destination. As an
example, a single stream of information may be from one user station. At this point, power

distribution, optical signal combining, distribution, or amplification, signal indication (such

as with LEDs) and optical or electrical signal conditioning may be added.



arranged in a 2x6 matrix. [0030] Optionally, the

nunber of receptacle jacks 96 nay be varied as may the
walreeeneizans of the matrix. For instance, each PONUISWIDHH12321

nodul e 94 may hold a single row of discrete or grouped

receptacle jacks 96 or may hol d receptacle jacks 96

arranged in 2x2, 3x2, 3x3, 4x3 matrices and the |ike.

As a further option, the jack configuration of
di f f er dAP3 Jonhe pafeh paerl|14singndesronerer mexsrgircuit boards 83 mounted

on tht(éoﬂepsgcéi V'"Ith% élpéu%:r E@Eﬁ‘g g 1 é(nepeﬁ{y ?E{Jnklggﬁjd}g rm%ﬁﬂ? tc?’follow the

receptacl & ac cons
curvadma rfahebase 8t il clmcmltnhml“d) 83, inglotesr condoctdet 9gisal gachs provided

he |ike, However, ot types of conpegt, na o
theregyp Sughat 12556 80 TR0 TIRS eﬂ e o HRICISQRRGF ndiyidyal gepécts within
each g’onn%ét%P mlRGRSAGHE o c%ﬁ’és;%@dfn%q{%dﬂ‘ﬁ?ért BofnfBtde ‘9‘8 QhhiBh H¥9mounted on

and cabl e that conveys a single stream of I nfornation,
the cisgghbersd §3s ddie patsh penelhl éhlngludg:t mumpjn paltiport connectors 98 mounted
desti.nat| e
on thf Gl B b E e R shne o Rl FGIERG Reppigele 100 (Fig. 6)
whiclP & &dnfighfeden rdédive hbﬂlﬂtlp&t pligt dndadabl ABEorseY RINipIE independent

di stribution, or anplification, signal indication

 data fteegms. Hathg f-'tXﬁmPEDé ymhﬁ@m {3 |ﬂéeallecmta6é¢ eks P& an the fgond connectivity
1nterfﬁ@enfd %i‘Je o QA s BB YteA iRt S ILQ)Q%’A-S%I?)? élgﬁ %@ggﬁonf']gcméer feeds, a

S One of more circait boar
groupbaf whzh. ar¥lvelledted Wiﬁﬁrbaamsboaiﬁtedsmghmrtaddnnector 98. Optlonally, the

sem_-circular i.n shape to follow t ur ure of th
powep SEd T8 Do ATHRIA a8 4 CHFAI P I NBFIGBY B g JEviipert comnector O8.

The 1§dl19f&1%lal Rd BfeallsvdA eeb B RMacki o ar@ ot MefRa vAth dd? Mother, but
d frane. The traces |nterconnect i ndi vi dua

mste@omeagipgpw ehigrepigels tihfuce singlo pligeasl coble leoafigured to convey

it FREBAERTRIE SRR TRARBRLCDS, Heghelble (PPLBC Ri21. D-

Submiitibtuird) MPOU TSP obiinectinn and thedik?8 TheumuRiboirconhiectors 98 define the
circuit board 83. The multiport connectors 98 each
rearcpﬂ%ffcdé{gy&lt?r&cérggacl e 100 (Fig. 6) which is configured
to receive a nultiport plug and cable that convey

nul ti pligoi)deprasdaRly, dakite 8t 5RRAP fibdi mhy Ge ‘ﬁﬁ‘@éfBJ fRiMinated to the
enbodlnent t he receptacle j acks 96 on the fro

rear tooe rrécthevretcyptadt: ejaflec Q69thlr<algé waels af smmnrangdswld@rhlga adhesives,
e,or sub-se a strea and/ or f eeds,
insul o Mk Riiiofihabln, S5l dad b iR RARC L DR Bke o

mul ti port connector 98. Optionally, the power feed nmay
be mai n0ed3] aFhecbrigrsdN dftthe patih phnedl ¢ p dmaesn ihotudes réibﬁtion tabs 102

mul ti port nnector 98. The indi vi dua ata_strea
formed; pyeiinpate p @eﬁ%@?ﬁs ?‘éé‘l&l 886 Tg’leéeﬁé'@orh{aﬂ%@ 482 \Aﬁl‘tlﬂdf‘oh‘éles 104 and
extend TRERRY oubitrd at an obtuse angle from the side walls 84 and 86. The retention tabs
102 are configured to fit against the outer surface 59 of a related bracket segment 54 on a

corresponding wire manager 16.

[0034] Figure 6 illustrates a rear view of the patch panel 14 to better
illustrate the multiport connectors 98 and the side walls 84. Each side wall 84 includes a slot
106 having an open back end which is configured to fit over corresponding rails 72 (Fig. 3)
when the patch panels 14 are loaded onto the cable management system 10. The rear end 108
of the base 82 includes notches 110, within which the cables may rest or be secured once
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i nstead are grouped at receptacle 100 for a single
pl ug and cable configured to convey nmultiple

w0 pdependent data streans. Exanpl es of the recepr/asioes/ 012321
100 are RJ-21, DSubm niature, MPQO, SCSI connectors and
the like. The nultiport connectors 98 define the rear
connectivity interface 92. [0032] Alternately, a wire
or optical fiber may be directly termnated to the

plugged dntor the desptackes 108 dp thaardiinosckannsgors o ugh istiieddn Figure 6,
| 0, o | i< | I

ine IR 50 551G ) B AU 13y b rciangulr

or disiddd tihe tectaaglaO 8B wvelpe shany BParafe béwedpand mayacvattaid 4iber optic

further, i ncludes retenti tabs.102 fornmed proxi mat )
compgBPH < Fab NG HHOLIeise P APHG HER Toay Do Epyia. ffom a single
connédiéil H&ﬁreﬂ?kgs% vhBA vaRGiRYS SrlleddhRERY.| Y outward at an

i
obt use ang fromthe side walls 84 and 86. The

retenti on tabs 102 are confg%ured to fit against the

out er S9P3HceReurmng 4o dégwe ey the deonstiaee §eatiognedwvith multiple

. CQrr ' | : 34].: E .
e 3SR SofPARAELs 1, ERRASELAEL B s ancpening 1
that feetivey ai ddrtesporatigs threnentok tarpamheston rduter 84.98Tlanekectibas 112 are

sj de | s.84. Each sid I, 84 i ncludes a slot 106
forrnffdamt?%%ﬁ “a%emquhmw% f 1? dn i PraguRle B oS, but may be
form&Y §iscre® fERRMRURher AIThe Fent (sEétthns D1 2VHRKetNS NAUEN13 at obtuse

panels 14 are | oaded onto the cabl e nanagenent system
angleg @vithTigspact tor omnaholle8 to flefinpecablgstivedp an Nedidetbportion ofiepolygon. In

110 LEhi n i ch the | es. rest or secure .
the el PR G bl sl e p e ife fERb R ssetions 112
may BODAEE OFS X8mphs thrkd bettivad eflmiore fhiaf Y6@ Letidriel INaBgy BE utilized.
formed in a sem-circular_arc. Optionally, the circuit
The sgetions B3 ioiy along acwbstagiialrargpate) pgthd ey cpparison of Figures 5 and 6

illustfafst A130 lf#n,ﬁ ot WG OQE: %Qﬁ&%ﬂvﬁf RieAh&s %@faﬁ& @]gre'%anged along
contain fiber optic conponents. For exanple, a
concenitli¢ ayehate qetifsi (generalfjt denosadgbyabrroey BoanddCsh rHigwe &. fThensetention

a.singl e connect or ctively, passiv , Wwth fibers
102 o prash et mg by Bosed Rkt ras oy #dAsess, ¢ he
front face 88 is formed with nultiple sections 112
that haee3q] aFigirel 7 DRktsbs AiR6Margdd 4ievEalCihe $R6ifhRbekdden a patch
i ncl udes an opening 116 that receives a correspondi ng )
panelcldrandt eorregpongigriuiee Branagsd b pe Agshovwmén Eigure o ilze wirg manager 16 is
. . 3]
securéc)f(’ é{n]%?%ﬂeg%%{leglb IrSé t@%ﬁe%&% % ﬂ‘g)té Igﬁ‘(;wrﬂn Pi%ﬂl%%)]b%’ h i IT?S Once
the wire manager 16 is attached to the frame 12, the patch panel 14 is added such that the

retention tab 102 fits over the bracket segment 54. An enlarged hole 120 aligns with a screw
118, while screws 122 secure the patch panel 14 to the frame 12. Optionally, retention tab
102 and/or segment 54 may be hinged.

[0037] Figure 8 illustrates a top view of the cable management system 10.

The switch system 22 is mounted within the frame 12 above the base plate 24. A pair of wire

manager modules 18 and 20 are mounted on opposite sides of patch panel 14 to form a C-

shaped geometry. Optionally, the frame 12 may be entirely removed and the patch panel 14

and wire manager modules 18 and 20 joined as shown to be free standing independent of and

without any need for the frame 12. The C-shaped geometry formed by the wire manager
-8-



formed discrete fromone another. The front sections
112 intersect at bends 113 at obtuse angles with
w0 e®paer73 o one another to define collectivel yP@nus2005/012321
N-si ded portion of a polygon. In the exanple of Figure
5, four sections 112 are illustrated, however the
nunber of sections 112 may be varied. For exanpl e,
three sections or nore than four sections 112 may be

modulgs; 18 and 20 aplepaidrpansht4 affords aivaryastahie fatpying shay mayatot pecessarily
. . i f
vt A Sy RS0 g 9458 405 e ot 1

and 20ndxeerideaderss O@nmod if@riar endogtaitgadrcalap ag:s @8 raleméal b¢ arrows D and

E, re PPl 6he DIG SEna in F5e G0 5 bock MaRs 1358 e Hi gaeiagsss 16 are
boweﬁ%ome&@g&l gana&s&m%ng’ﬂﬁé %F@J)fyth@%r Vgeegﬁst %ﬂtﬂé)ﬁ&sk 82 of the patch

Figure ustrates an enlarged vie e Interface

panelddt ween a patch panel 14 and a corresponding wire

manager 16. As shown in Fi gure 7, the wire manager 16

IS secC at-br e 5 the frame 12

shown IL[Q Jgupge %{g}bi}axge? om \_ﬁhé eg%}]me t e RITe jana o modules 18
and 20@nagpsctild abﬁttlag sile vedils 4o ahﬂl G6,f dratihie Wi, midigeRalesind 84 and 86 on

p nelcig [ such th t th retention tab 102 fit
the ngglé br %@%‘h eéwp%p)@g%ge%l@aqct@e 31de walls 84

c
and &5 bERR PALR %‘%ﬁé 9’??%% § } SRCHEHIRE SOARE BliiCrmdial axes
generaléi) dagRedhyl Avows dyansh€ Glicheytehd dutwrgé cfron[1 @QB#ier 2w ehe cable
illust rat s a top view of the cabl e managenent

manag?}g?rgﬁy%}n $he switch system 22 is mounted within the

franme 12 above the base plate 24. A pair of wire

rranager[omycjul@puol&u?gnﬂl&@a@hepmu m&@n@nwﬁﬁpﬁghdg@rs 16 may be

si des of pat cﬁ)é{)ane 14 to forma Cshzé) geonetry
const@stqddﬂaaﬂrey noptpsthpgenad gifznﬁﬁys pldcrthen a w;hap@néipéexanﬂe the non-

ortho%(;}fz‘tl %g{) he S@He\%ﬂr&é’m ﬂ%lr @ylmaﬁ 2 e§h P&g@u@é @dﬁ?plgt% circle, a

ree epen ent

compleit¢ tropartiamoyaly a&dmptate orhyeartial potygda, anﬂhhae likeshaped
georretry formed by the wire rranager m)dul es 18 and 20

and pa a 14 ords a ver Ie f oot pri nt

hat g e SRy el Ao eRtie sropaient for o cable
manaSéHR Isiétee Fo0rthst 1ﬁél@desTahﬁa1ﬁ@t2QQ barﬂaf'@%Qnd’VWﬁI@ managers 216.

manager nodul es 18 and 20 ext ent alon%BconnDn interior

In theaﬂépr@a&vgrqnahodemmfd?lgmc% thes pafeln oarad B¢ have daen divided into two
separa{;cé lgfcﬁ&)g %%' faiﬂ? N7 aﬁ%n L 4 %he ﬁ'gﬁ)tv%ldl lﬁlcf'og 'I:He aBle &%ﬁg?/l%%ﬁt system

he V\/lre managers 1 dCSnv
200. Bhengf the paich pengldll4 unggltolup 2&6 andin gﬁmp Qem*nay thgeodddi@ictell similarly
ghe b 3% 82 of the ab
and if so would be interchangeable. By adding the group 217, the overall interconnectivity of
the cable management system 200 is doubled. Optionally, individual or small groups of patch
panels 214 and/or wire managers 216 may be replaced by spaces to facilitate access to the

inner cavity or rear of the patch panels 214.

[0041] While the overall geometry of the cable management system 200
resembles a complete cylinder, alternative non-orthogonal geometry’s may be utilized. For

example, the size and curvature of the patch panel 214 may be increased to form a more oval



panel 14. [0038] The patch panel 14 join with each of
the wire manager nodul es 18 and 20 at respective
W@bkawstomes si de wal |'s 44 and 46, on the wire nmaPEESH05/012321
16, and 84 and 86 on the patch panel 14. The side
wall's 44 and 46 of the wire nanagers 16 and the side
walls 84 and 86 of the patch panel 14 are oriented to
abut agai nst one another al ong radi al axes generally
shape) wiifht leages ereiaie GRIMECHYIEY Tificeh onsthe axterior paths pat@hpwel 214 in
{/he cabl e management system 10. [0039]
eaChggg%ﬁ% %fsll t2he7hpatch panel 14 and wire nanagers 16
may be constructed i n other non-orthogonal geonetries
ot her t[0a42]a FigeivaldkilluBmateex @mph @an¢1Mé4rfonmd imoa@omdbnce with an
alte geg%te&%s}r%%xé egig!%tgh g)talél rr4p114y F:sl %Zﬁrqx}stgq% %}Ivﬁydnterface 490
comp%@é@ |o@trﬁulﬁFlep§bE£1b1?§ 4P| VOHeR sedivh 418 iddlkRs 4 BGHktor module 494
gure 9 ilTlustrates an alternative enbodi nent for a

Compéléﬁﬂ ef ma@ecrfémep@fbueﬁisz@@ tlhatrear fiade 48 of shef qomnectariipodule 494

is co eérhn atallgle\eléélr L #% t%ﬁlxﬂ ! %%r@gs g%}%y alx)aloltu%%ths e Iof a multiport

conne?biefiw Baxplabrdrabdie ’ﬂmjcalblds d9r winyeddoticl, fite DFtl(Qérfd thBdike. The
217 _arranged at the frght and back of the cab

cables g4 JameRE teymaipalsd 6 dndipdupl %ﬁnt%qtﬁe%%tveﬂmb&ﬁ@} repgptaglg Jack 496
hr f 4, Quéd
o8 241 S A0 Sl B TR AR i, nd e ke
addi ng the group 217, the overall interconnectivity of
t he caﬂp%ﬁanﬁ@ﬁefmmolsg/s;@ldmmﬁmermﬂymmd may also be retrofit into

ois SRR YT A8 L RGURS B BONGD B8Rt i

managérs faadi pladatgatdic pagts haytieerehivved vyt or Wlﬁlb}aén@freplaced with
the patch panels 214. 0041 Wil e the overall
patchy e%rrﬁé% r \ANEf Will§e MAARFCES r@ﬁ@@e%n@ s feseribed vagioustmstures and
gann@mggnplete cylinder, alternative non-orthogona
geonetry's may be utilized. For exanple, the size and
curvature of the patch panel 214 may be increased to
forma [ﬁ&‘iﬂd oVWails ltbqainvmmicm halppen des@ibetl én demmseaf varioy specific

emboglg%eﬁqrt% %sre &%ﬂg’tdglﬁ éﬁeg%i% %ec%{ga%% Slij Efl mvgn oe) ca?hlée liargcticed with

modlﬁ&dtiﬁbﬁt\ﬁlﬂhﬁﬁleaspﬁﬂtdﬁﬂ sbepealf theldain®l nred in accordance
Wt an
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alternative enbodi nent. The patch panel 414 includes a
front connectivity interface 490 conprised of nmultiple
w@ewbiionss 412. Each section 412 includes a conP@€rUS2005/012321
nodul e 494 conprised of an array of receptacle jacks
496. The rear face 495 of the connector nodule 494 is
configured to be directly termnated to cables 497,
thereby avoi ding the use of a nultiport connector as
WHAL B GLASMEAbB e, The cabl es 497 may be el ectrical ,
fiber optic and the Iike. The cabl es 497 nay be
te [
Lo O B R B P R (D01 W LpfF fanc) (14, 214,
414) a@acbablnm Bfgd fiamsuttardctmized bpl aokpecit pansbindhldmgga, fimhcbnnectivity

e, 5y OB TR 5012 4RSI o gorion f

polygoftWMEKN.is gRafeetHa@ftivb; &ddch structures, the existing
rectangul ar wire nmanagers and Flanar patch panel s may
1

beso RPTEHDH, |4;96bpr0pfateduabtau§/ ghgonnsplivibeiatenfacdr pat ch
panel s and wi re managers having the above descri bed
various structures and geonetries. [0044] Wiile the

2. i niterpatahrpanelssysesnofddsinr 1, vd@brdim sdie nubtiplé setionh®Usl 2, 412) of said
in the art wl|

eci fi,c.emhodi ment 0S illed

first GPEE%WW ént?%%ﬁe hexgp aﬁ%’g‘tfi‘téHf aess (He) Brakate qrisgtagh at gbtuse angles
to oné RiHthdrG@dd ol subktaitidll{ A6uaPpditht and scope of the
Oonc alnérvvdégku A ﬂED ﬁﬁgbl A patch panel system

(10, 200) having a frame (12, 212) and a patch pane

( 4 able t r.amne, racte |ze
3. pyfhe galdinald s B FRRR L oliferfRat ool G og iR ePRaselay Bor
include’taachraface ((499) cohfighreday badirstlyt dophecteretd @Bk, ( 112,

412) joined to forman N-sided portion of a polygon

where N is greater than two; and connector ports (96,

4, 14_3121)3 6%‘%’ 2 aﬂ@l@g?ﬂ‘:mstﬁ"'cfanfn' I %Jlﬁei;e?t%ﬁt?’gasmhé ¥f daf¥ & n%t@&sr péts (96,

panel system of in sal
496) mwbnfigired teamivens sipglekiata stkedin asfoctaediwith asingle information source
d onﬁectlvi ty interface have planar front surfaces
ot es((% ‘that are oriented at obtuse angles to one
another al ong a substantially arcuate path. 3. The
pat ch panel systemof claim1l, wherein at | east one of
s dihg petshmenelsystporaf slaimd), whersimsaidpatch pare! {nebsles a second

conne%ﬁ{}lf@ gllﬂér?a%e t(§Q) kfl?ch%thg Gl feXst SRR %grt cOnfects ?"k]?)loﬁ (100)

communicatively interconnected with a plurality of said connector ports at said first

connectivity interface.

6. The patch panel system of claim 1, further comprising a multi-port connector (98)
provided in a second connectivity interface (92), said multi-port connector conveying
multiple independent data streams associated with multiple independent information sources

or destinations.
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4. The patch panel systemof claim1, wherein at |east
one of said connector ports (96, 496) is configured to
W@ w3aY7225 si ngl e data stream associ ated w t h aPGI/H§1005/012321

i nformati on source or destination. 5. The patch pane
systemof claim1l, wherein said patch panel includes a
second connectivity interface (92) including at |east
one multi-port connector port (100) conmunicativ

e
7. eletystpm of cdaipn Lidrthar gowprisiag @ cérenih beard r(8%/) in said
S . c . 6 e
patcHihbE s oAE N4l Mol RISk bl B AR iR PG g  power
distributidn patioirtdivdadueliygoimed (O&)d pormectdeporitsd a second
connectivity interface (92), said nulti-port connector
conveying multiple independent data streans associ at ed
8. WITH Jan deRbBsykRACHRNARN, viHdt3h SRl pARh | Hithe
dest i%gat i%ns. '7'5 The patch panel sy?t emi’o c ale?n Iic,ludes a second
conndcgiv ity grterfaneiP2.519ay sadd Gist end second cennesdyity intesfaces qxéireling along
] i.rcuit board including at | east one of a
gener%r}}@%‘%c%ﬁg{ep%a{ “and a power distribution path
individually joined to said connector ports. 8. The
atch nel system of claim1l, wherein said

p ) d patch
9. pdheiraichianel Systam of gkaiml , seersiy said priek parel ﬂlgc?mdw erdatgle gab (102)
. . | . .
there e e e IS SPEORHE FROASS, Mid ety tab being one of
securely @udhingpalilp sttached Theigpfitomh. panel system of claim 1,
wherei n said patch panel includes a latch tab (102)
t hereon extending outward fromsaid first connectivity
10. | MRpatheanslaystemdIfelhihab feieh 8oApasing a%ﬁﬁ&ﬁt? oy s@dPatch panels
hi ngeably attached to said frame. 10. The patch panel
arrangpdadigecef onelaapthen in  siaakhémasoetpr i sing a plurality of
sai d patch panels arranged adj acent one another in a
stacked manner. 11. The patch panel system of claim1,
11. wiegarthgahel spatmrofohigll, wheteitdesd patel fgel sleanks ak@dye shaped

w.t h opposed front _and. back walls, at _ | east one of ]
body yg@&w@%ﬁtfr% and) back ‘lesr & least AR ofesatdh Bipntyind baglawallybeing
generSlPR8Ghtely shaped.
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