; e3e*&& (: (é&&ﬁ*ﬁv 4WD 00/ 48410 1 PCTI USCQ 03441 CABLE MANAGEMENT RACK FOR
TELECOVMUNI W“EQJI PMENT Field of the Invention The present invention
relates generally to the field of 5 tel econmyni cations equi prpent. Mor e
particularly. the present invention relates to high density frCeTﬁ‘é%’P/Omys or
racks for providing cross-conpggfials u'n, i cation circuits.
Background of the Invention A-drgrts L SO DSX) provides:a
| ocation for 10 interconnecting t di gi tal hs. T

apparatus for a DSX is |ocated in on ,cir nore frames, rack or-bagﬁlﬂwuﬁﬂﬂmﬂ
usually in a tel ephone ce h[rsg)ltr of fi ci&iﬁéﬂ[ﬂm@g@(at us also pro l”l
access to thg transmssio SNt IDBNtjoaGKS; known and typi calhyme.
o t‘ﬁ?%’“&iﬂwﬁwmsad) ﬁqeﬁtor receie\’g}rﬁ'%be\ﬁﬁyv-‘&)éh%lﬁeldrofti p-and-ring
plug

i nclude a pl ural \
plugs. In the ca - Xia s, "t & PartBubolyesh avided with
B8 RhsifPr A% Laygr%mms forl p’io{zjaﬁ]gc&$e eg‘ff@sfﬁ‘[)’gﬁ%’?w.nﬁ asPtys, a

center conduct 0{6? and co- axta _ .
plurality of spiifg Eyicasds caagspr ovi ded wit hion' t he  BBFeiomsdetvaent act | ng
the tip-and-ring plugs. The jacks are typically electrically connected to
digital transm ssion lines, and are also electrically connected to a
plurality of wire term nation nenm@%ﬂoft ross-connect the jacks. By
inserting plugs within th@d%ﬂap&ﬁ%s of Thne Ye als transmtted
through the0j agks.c§ Cﬁe i nt e.rrupi é&néwfmmobsﬁ)p@vgdegu er. of jacks ar
cross- connect ?oi nts tHag e @gltddmeﬂisaion?)aﬁgygﬁf a gi ven Sgaianifey ref erred
to as the densit el robdipmeRSalig, §10sS- connect'® dBPAIRIY famcDERSeRe e
managenent of &laRGQMAIUN; Cati on wir 687 HSyaly Ibayelaﬂﬁﬂgﬁém?ﬁﬁo'fncr%aa gl y
conpl ex. For high densi ty PSS 138k sccepi ehdBRAYHIEN! igﬁcrl PCHC: 149 y of
the Invention One aspect SKifidk@aFH@é]? O‘i nvention 1% es to a rack for
mount i ng t el ecoredifoi &@éib{ﬁg Cgbas%i s each ‘Huat eaicady iﬂcmiavﬂlgﬂ}i%o s- connect
nodul es onsj a%fes The rac m?ﬁ‘ dédipaand-aing p¥efsl B g @ bay Tor ESween
two spaced-apart, “S0P\PEHet pdth @n@dr ¥elldusro, € bay IS Si*2% $oexiabplepyitng t he
t el ecommuni cafPérrimgwiagd, 8 pLkae, ack.al so 'l i) Gaasiabgronindse Imm@grgdptt N
structure conpgghaf ttﬁ {.h_e fraﬁé’. SHHE Qoabices mpﬂgﬁfg@%ﬂﬁér uc%);re efines
first and second separat® é\F‘értlng:plugc,haetmenﬁlugsarg’he.fi rst R e Rosgs fonannel
defines a fir ‘lg”ﬁ]dmmsmmqa)eggiaﬁgqré‘@r recel vi nd @!yiclacsidatly cofnecreq 0
cross- connect tenalhEs, f,\%\%@ t he 'chassi% ef*ﬁé“%?ébfmmdneo&édtiot‘aaﬂlut%h?nn °°d%f i nes
a second pp~t 4G4 SO~ 6'5/44 'POTRETE RO A3, PRSsage. ar ed Ys917%ee £ or
recei vi ng pomelresa‘?fdh@aékﬂndigmmﬁﬁnsfnﬁiﬂ@a ihhe hassis. THECEiBe phupspadsage ar ea
i s substanti dhdnjtosedal | er than the firs r?)"éé’s@@bac&a?m M@tehﬁbteﬂ%?ec'f of the
present invention rel atTes to a ring structure for use with
t el ecommuni cati ons equi ﬁﬁﬁnmbeerFﬂ?adldsr@gC,%tsgyct ure includes a base adapted
for connecti 8hagtyen Sﬁéﬁﬁ@%f&% gagion cr 03 s~ B0THh eeinty thetare Thgtel iap%b

. s the de . ay
structure al fiRrdafig! f4des, a firs ' ﬁ& ‘E‘Wé(toﬂarbay.e@\tsf’fh@wogp_rcd fromthe-base
plate ang at. | east  part1afimentef tehesmanuid sl Qpeni ng sl z 6416t densigei vi ng a
plurality of"E¥BY¥Belycameti. ¢abhes 4 The r1ng st PATE 0 brybedvemesi ncl udes a
second ring that projects out vval‘lgg Fr%%é%%ﬁ%evﬁﬁmﬁﬁg@ﬂgnﬂgd.ea t
partially defines a second opening sized for receiving power e ground 10

wires. The second opening is s wh &r mIt‘he first opening. A further
aspect of the present g L rela for nounting

t el ecommuni gadd chas,s@?gﬁggkﬁptgﬁgﬁs% ihentive eghgi Eﬁg%@?s connect modul es.
The rack incl udes 4 f49Rehassisicach alabfeant, apgd. a back, fe 19T meuntigef i nes a
bay for med BekweBre mubinspasegraparl, vertical 8iPsimtdnnect Hihitay, i S sized
for 15 Yecevatiifng em%ﬂel communi EQF%HgérbazfdmedUaﬁvJeﬂ%oa' s, ncl udes a
plurality rings nouht ef By is ﬁee@ﬁﬁ'ﬁedéfvjﬁé;% fname for P &R cdTangrt,

Ccr oss- connecite ré%ﬂé@irtchmlm 1 aﬁ)]@ﬁgﬁ;connect 86? E@mmcatm%hﬁ%k{ her

i ncl udes a cpblemdddahym vertically gfﬁ%?éb%iﬂ@pac tonnebRl it ol at e rojecting
transver selgy qut var d ﬁtcs)lr?r“itﬂr@ dp8nes fat aren@e i Je a%i acenteqt £ 11i8nt of the
frame. The | unctinchsnaeldefinsse; %{ﬁ#&%d “and . cont ' §irediebehapaelsompect i ng
the frame €wssrcoanjaaeils f4ame A plu a1 yPizsd fei wteiviegiags .af,e,P0si ti oned
between the vertical ly spacedcasss. | Tircteta W@t f s, The, s) ot Y@gions are
sized for allowing front access to input/output cag PLesdines apredndet ween
adj acent franmes. An additional aspect of the present invention relates to a
rack for

LT
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nmount i ng tel econmuni cati on chassis each adapted for receiving cross-connect
2~ modul ¥ 9420 r ack is adapted to be supported on a rai sBETAPYIBHML t h
cut - out power cabl e openings for passimy power cables through the floor,
and cut-out input/output openings for passing input/output cables through

the floor. p-ggbgwé ack siz@glf(%{qgg‘eiﬁngﬁé‘\%r mvégg 1cﬁw§r9§)fr§ﬂ1qh@dl?£§1 . Thbe base
e ower C

i ncl udes a‘'basg& plate ining F e opening adapted to align with
t he cut - outsepiiiatasegp pEcadhabishgtiaty yndlcr hapdhe ot ppsage athe frane defines a

bay for W?d_ bet ween tVWn&ﬁ@Ca@ﬁiec@Bﬁﬂu’é ,préé@ﬁttihG&{tioﬁG@'laVé@'té §rin?£f3ﬁ*u&abé fos si zed
for receivi ng t he tel ecommuni cati on chafgl s. The rack aqliso i ncl udes
‘nglé

out wardl y fUEMIY IElEEHABIUBICAHRRS CaRIPEMYL o Reuqpuedndudesapasqadaried The

out vva/r dby ffarc&m%nleahﬁnneﬂ tsleacsrﬁmanircaxﬁtgedo@mdommgf 1agk|.r @th;:1 fiap srr@@eﬂe?dlsm]g

i nput / out put ,c e r.om,t he cross-connect ul e T ut war aci ng
chonner s rboifER sl GEEL EroRERSRRGRARGH 6 BRie Ca SRVFIBHY ot put
openi ngs ofdefines a fiiss eperfihpsired far rdceasitg oplarality bherovercoinat cables. Wedel s of t he
frame defi ns hng. | r ame
or o |ow i SnEAR: fuflePALANEEs ROA Dl oA B K Bbullafy BRRENPbade}al T B
end wal | t onga&s keagh nagtéallyydefiapensasondepaninghezedrios raseivareapeecrapesiawgd WO

00/ 484124} PGI{&dSOR{0345hH oheRM@V$ Siparatd #&MANE Brst Bperfhd OW NG the i nput/ out put
cables to curve around a%bstruc on partially blocking tEg@cut-out

i nput / out put openi ng MU aFH’eGb‘P.th?\p’(ﬁé?‘?té’ﬂ‘fﬁ%f’néﬂ?/lﬁmoa@% ' the invention
wi Il be setmbwiting telecqamunichtidichassedchpiihgad tdiateciahg omss—cdahetti n part
w Il be apparent fromthe scription,. or b |,ear.ned b acticing
the i nvent | Brcuy TR BRERGR PEvE SR A PRUERT ¢ AR of Babt Rt uRsra
descri pt i onbayrfdrmdrebdtekdromiongpactelt-apdrededeskeridpyialn Thedapxesiptdfoy and
expl anag:ory, VR, ATeR - i GLiLV i I, imed. Brief
e S R e L T s
i ncor por at eBowHedAdhg bagkatidhe frame fer rpeqi vingeraspiconsgrd cplpL HPMAhC ciostust rat e
several asp&fmhéctodult®. M¥eRK RAhANHcIh@aet hefaliy sfhvdki@ldepadcdPipaen, serve
to explain .the.CFrl nci pl es .of the invention.. A b%%ef 'd?SC‘E:‘é‘PbI on of the
drawi ngs i /UASIGOIRIGHRTCIGE!GE rangVETSEIYF QBT irou st Varien! ERY SPHOANBCEd 1 acks
const r uct edthk froacefthe &aar. Whe hurickion pratdicirphiesngel ahdeonfiggsahfori nventi on; 15
Fig. 24s a_ rear,. spective vi.ew one ,of, t [ s of Fig. 1.Flg 3is
o Pear 25 cpBRRTOFBRRG 1 B KRR liedE  aPiel S LR G Sent b potiioldd, P12
front per speswesethgiverticelly sfmecdrapant jwictifn glated; Theglot Segiensare sigedbior det ai |
for a raisegiduin £& o fiBhus |G LRBn PwOEn FjSbonPirards. F1 0. 6 1
a floor nount iwrigg?gtg?cig 5?0_?_ rﬁ?te gggﬁéaﬁg%aa%iogh % Fi \5 & d|Js€21 tr%p nmount i ng
detail for the rack ofsnpfgditiopal aspegt ofsthe presemdpegnsienirelatey fadask thne of a
plurality Ofnoﬁhtﬂfgl tsteemhmn&fatidsﬂﬁmmﬂe@h ddﬁ@.e@&fr%e?ﬁvih@@rd’s&é‘d@nﬁéct Fig. 2;
Fig. 9is a_t n view of t ing structure Fig..8: 25 Fig. 10 is an
expl odet? pereflieri The VL Hrrid Fo b abgRardiona g oo T 4 8 PBE hount ed
at the basecable ¢feainmpadde misifg gowa;cabkd tifpggh tht fiosr,and explootmgupanpgect i ve
view of a g r : rack of Fig.
2. Dot ai | eqt s PEARE Bibul BB RILGRuR rhitfook BB ritk s 8
exenpl ary afipwehsviog atoreanstebasat Thabesntindndastciasaplatd defusne apateri n t he
acconpanyi ngaHit Gin daiRRLENIRn WRS el ok BEWSAIBI SleRl@shdWATRErs Wi | |
be used thrgughout the draw ngs to refer to the sanme or like paéts.
30 oor. The frame defines a bay formed between two spaced—apart, vertical en

walls. The bay is sized for receiving the telecommunication chassis. The rack also

includes outwardly facing channels that extend along the vertical end walls. The

outwardly facing channels are arranged and configured for receiving input/output

cables from the cross—connect modules. The outwardly facing channels are adapted

35  to generally align with the cut—out input/output openings of the raised floor. At least
one of the vertical end walls of the frame defines a cable clearance opening located
at the base of the frame for allowing input/output cables extending along the at least

one vertical end wall to pass directly beneath the frame. The clearance opening



Fig. 1 shows a front view of two racks 20 constructed in accordance 35 with
the printPPP@81Bf the present invention. Each rack 20 i ncPGH®S0G03f4lame 22
havi ng two spaced-apart, vertical end walls 24. Each set of vertical end
wal I's 24 WD 00/48410 4 PCT/US00/ 03441 defines a bay 26 sized for

receivin t f ity, the
chassi s gS%Q%S%h lé’a’?{ﬂlce 8 g&%{@&ﬂ&%&% % ito g’j W a%ﬂm%c aSSIyS 28 are
each adapt @@sﬁrmtlonmamahlg tkakmmﬂli: onta—putmpstéo@mnm@cnmmmeeﬂsoo@o (only shown

in one of the chassisy %&xet%m&xaﬁﬁa@ep@f@ermnﬁ&t Lvyn BE sétffgmﬁp@ﬁ fnHot ed
within the 5 chassis 28. nmbodirment shown 1 n Fig. I's a rear

Cr 0ss- connéEperiyion dhat fq&ﬁ@”%ﬁ%l"d@%‘@”ﬁ@ Jnperent HAMm the deseripgon gy maysher t i ng

pat ch pIsuqaeanmédﬂbynpxtabeclﬁ@mesm?&noﬁI qmelcsbé hialesdidbdd Bet Edamwbretgbﬁl nmodul es 30
can be mterrgpg d or ITDI’II'[B Eog é ! k of .t he racksl the nodul es
30 provi de BPYR5ISEHREM 116D Fllo! ”&n etaﬁ%@ CTIRS DA F5RB ons, out put
connect i on dxpmaaiognenly podwere oo raseative nf thedatdnoios as alatndd gr ound connecti on

| ocations. In use, input/output cables are connected to the input/output
connection | ocations, cross- connect cables are connected to the
cross-connect | ocations, ' AMIBES are connected to the

ground and power Contﬁ?etack%ﬁédy%'gsdra&%%é‘ uhlchg.redﬁé bbed: hakgr in the

speci fication, the racks 20 arg¢ con ure oVl for effective
cabl e rMénag@retititegrparhel thisspeildcatiany 'élgstémeswefaé§sneﬁ§tofutlﬁﬁ iBvenio@ apddt h t he

nodul es 30 (apsiRéramitiohetdaseriphiol SseAR 1o Replain the Grifi¢iblek of thefhentibn, the racks 20
include ju tq&a | atesﬁ_ﬁz t hat $rr(%j (ﬂjﬂtransversel y outward fromthe
vertical en F{eEiPogn ofr{hs draipes 15§ E‘P Y65 32 are configured for

i nterconnecting the thig. I ackoiz@idvogbtvireinieréameerdnuke codfrucet ét medi at e
plates 34 c ates 32 to provide a

nmechani cal %gﬂﬁg%%%ﬁﬁﬂlle%%%%g Otf?%té]rg%%% ng@[rltg(%:)ks 20 are placed directly
adj acent> t o one anot hieig. stareppdrsfekersvipeiofgnposiheiratksdfliég ieen t he racks

20. A vertical Cha””ef?xg:’@lé asreQxVﬁé‘rﬁfe@%éfv@%fta'%%Q@%%R@ratcf@%fﬁ’gozr acks
20. The vertical chanpel | cal Ee used to provide vertical

managenent 25 of i npukiBahd %&D’HlﬂerS@Q‘BlVQS‘”%O Bisienceef g The cross- connect
nodul es 30. Front acckigss apeqith@s déhildbea pidiflied alaptddl bifitngweessi ng
t he |nput/out gca Ies 38 within the channel 36. To maxim ze the size of
the vertical®® lgﬂ R each bay 26 preferably has a width W that is
relativdly small as chgp@frsadﬂccu meoutnoingldetsildbhth¥Radkf ofdag;r ack 20. For

exanple, in certain e y 26 is 30 about
368 mm and the w dt hﬁ@ﬂof egmoénggﬁwgghﬁg% g%ck%gggg It is preferred
for the width Wi of Bigchivaperasctive bewmaf@@epﬁanlmdcy@ﬁfmasguctzreﬁs a rear

perspecti vemygh@[@ag{thglggckogfth@&ck@pkﬁg 320. For clarity and ease of
description, the chas crosso&ﬁlnect nodul efFSO have been renoved
t

fromFig. 2. 35 The rg’c‘gk%goa ORAIAGEEW AP THESHISWE Of FiggBstruct ures 40.
Each co2iumm of ring sFiguct isransexfbddépempstiae iemsdt a/eibld galrd adsamnbyl 42 si zed

for receivi connegt he CrLo§s-connect nodul es, and a
second vert?‘g‘lgr dc{ﬁanne gat &%boé Oﬂﬁ?fe%:glrg\}?tl:r% 2po%ie?r and ground w res 48
(e.g., 45 volt). By Figol wam@dm¢m163m0@webmgdapm@ to be
cross-conne uﬁ@@la%e4%n 59{{“435 2h and ground wires 48, concerns about
cross-tal k between the wres an es can be reduced. Qpenings 60 are

defi ned between adjacent ring structures 40 in each
Detailed Description

30 Reference will now be made in detail to exemplary aspects of the
present invention that are illustrated in the accompanying drawings. Wherever
possible, the same reference numbers will be used throughout the drawings to refer
to the same or like parts.

Fig. 1 shows a front view of two racks 20 constructed in accordance

35  with the principles of the present invention. Each rack 20 includes a frame 22

having two spaced—apart, vertical end walls 24. Each set of vertical end walls 24



colum. The o enings 50 are configured for allow ng the input/output cables
38 t o be™PM4Ft8m the vertical channels 36 (shown in Fi g. PETJUSPG0XHie

backsi de of the rack 20 where electrica connections can be nade with the

i nput and out put contact |ocations of the nodules 30. 1t wll be

appreci ate t t t o nn s 44 and
the power %egl‘@s Eag‘%é 1P {09% EH nd cﬁb‘ﬂ ?ﬁloﬁﬁr te eQSmS{u%fc%‘ﬁSP EasElfg%gﬁem g
still to F|cgant2, the hleasslaéﬁ amhommlln@eb Wp paht-anat ra@héﬁ)tib@g\wé%% ared 54 for

supporting eﬁElp§c§dp€éar}‘a?H@ldﬁ@@oﬁ%tﬁ%ﬁ&l @b &-E&HeBGHOSTed B RRC R hhe rack
20. The cr ossgﬁglegggt cahles are bet ween racks to pr ovi de

cr ossconnef FHER e fopeﬁﬁnﬁlf‘%}“érﬂr rergeyably @lﬂ’ﬁb@ﬁt"‘”g’r“&&?et s 56
are used t @hassIy. TS @8isodeREMeBdbwiil Bl 1 hai reex&@rgﬂ—claﬁﬂmeymémomaj acent

racks. The ch n the. rin ructures 40 V|dedfor
vertical cdb? ?‘Fﬁr?a‘b%ﬁﬁﬁ O“gp("?s::@dcl%%e‘glgﬁrﬁ’é POS| T ﬁ@ecl?ﬂff & guar d
assenbl y S&xgmlspmﬁmtmdaﬁrdmgh dw mb@mlbsom«:antbeaughuﬁ&dedr nidgtobais eAothet he rack
20 (e.g., L r ) I sse i.ncludes.a guard box
60 positi o%’e E% r%l(())hrthew dtu e%%O}cgu%gr cfon %‘8“ r?glglrls ’?&“t hat cover
20 the endyooﬁeqtnaolko@@onendtpat ¢cemectgmalpdatmabe®w@6:omhemlomdeh@ns edback of

the ragly Z%rom%ngﬁ%n%@d\ﬁb%d in various conponents of the guard assenbly
58 to reduce weight and caost. Referring to Figs. 3 and 4, the frane 22 of

the racks 20 is shownMiUie,iBRytiuinm cabipreare cappected to the inpedowptlop end 68

posi ti oned @ﬂﬁ@ﬁﬂoh@ocfah@ﬁ@ @rd@@-&%nﬁm cdfles/&e contrEd 1@% @8sd-sofdiRetred adj acent
t he base egd 70. Thﬁ %%5 “a/)é 9 incl udes %gepm ng ron(a1 a(pd back walls 72
and 74. The“f¥HRt 4 IEORECIVSET VI CHfE c7an RETOHEHPH R BBV or accessi ng
t he i nteri arongkt lohatidmas éshall Blescrived baseinbloxspadifebsan. |thitcﬂaukhe30 acbase plate
78 adaptsed A, ) | 80

posi ti g’ned éé) g Srepng'tbgg%%% gt%eecf“%g%b%gmﬁ%%n%gg fgl1Ihlgq);1 1758%%1 lrj1es t he

bott om of 3@irestbabiaterfage WRatle mpdges ) moynted ontheeratksdfe 22 i ncI udes rear

l'ips 82 that project Réf@ﬂ&‘é"sﬁﬁ%hgmt M@&Qcﬁs@@%élh@e ﬂn%&tﬁdrpﬁlhte@ﬁgtl‘é@ I's 24
adj acent the packside of the frame 22. The rear |ip urality

I
of openi ngsPr8IECt gansyereely Quiygird fiog e Veftw@r%dsvéa egﬁnwuwtt@ﬁ@ %ti:sn‘g?
structures #40 cblﬁflgdﬂ&l o2 okesicatncofing the t@vbamsze togsitlﬁerl &br Smniplont | i ps 8ﬁ

acent the

proj ect, transver out e ver

Pront 0 1 prEREichRe Cﬂ‘“rbc?nti‘)l‘leiﬁggt“%“ Juaeloepvéﬁ. %é@tw PEERo T ow ng

t he chassi smgéahwabepnbodtiond Iois notekdehatitiseracknteat ethctd dirbelyf adgavent22. WO
001 48410 6 Ig{,\eé rack 20 are

i nt egral grﬁﬂn#%@%v@tﬁiﬁ‘éjﬁl%@@%ééﬁﬁ‘@ét?&eﬁb utnglﬁetﬁéoﬂwons 88a and 88b are
formed between the JuAdtertml @1@&@5’632Preﬁfebllzln)@ﬂ@etleqobﬂ{w@h%\egﬂaY%Kél 88b are

confi gur ed i(DrTF;?é Veidal Ghefrﬁu@m6 @6@1@3%1&9 glt Hused R&'fn’o@i&eméhm%@ma%ge%&m
positio n the ver

v&i a3 channe E or med betwe gﬁ ]"3 racks 20.

For ex Ie° BBRO G 15 S8iconprcctig D HOSHEPRAGHEORRES ANl TEIY cooper at e
to define t#ieedsropohingc8esie p@cpﬂdleml@SfaﬁBtatd éccesmgrthé afpuedutpar cables 38ut - out
portions 88 _t t hat tha conne ndi ng
hei ght Hz owtﬁ]ﬁle(ﬁ? Ehnaélfl?lggnéa ellh nng thF e ﬂ?an 3, qthhb §,%§I ghts Hl
of the cut- mferqdﬂyhamwm@vé]rtbatas rdlgasly :tnwdl aﬁrcomtpae@i tplantet:al asdth:wg@” as the
hei ght's M2 glonlrll J0! e -0imBl. lc@h&R cifbodhéhn ﬁkes\kmﬁwlﬁre%h BasPlaial i Ly of

floor tile 90 suita faor suppor Ing t rac loor ti'le i's

preferadfly phausdep @Hb\i‘éd theridih W2 éﬁﬁa“shféﬁk £h irabelbtWsmpe Iyis, Pfﬁyette?)ower

cabl es and foipie widdh Mtofeaéﬁ &@)zﬁqarbeb@ssmsm Mneath the rai sed floor 90.
In one particul ar enbgodi

EE thefloort|I ts}E qﬁ F(50 and is 15
supported by a suppor t gt itP & PASHESH ‘ee‘b'ﬁi”t r"ﬁei0 JE$Srto TGhE aﬁ‘é}ff of the
tile 90. Thendedseopddsteption, tielchdass 28 arlndrosh-cameat mod A 301ha3/legieerwh| ch an

A C power ¢ n.b ssed. The pattern also includes four slots 94 for
use in boltlggr?llg&gglgr(':)’}ﬁlghﬁe1 racks 20 to the raised floor 90. The pattern
further3%ncl udes two Thetakgllimiudstwatslughsfodringatsitngsdipliactand out put
cabl es 38 tb&lﬁiﬁ%f%‘?\g s{rEétﬁt%g4t)Lljﬁf?ﬁesgd%1§f'\¢erh&tl Qhérfﬂ%l ﬁ&éd: r@Qiviiiannel s 36
defi ned between acks 20, cutouts are pa y obstruct by the
support gri Erosscomegt caplgstafrosm she @PWWCFH@O‘BH%%‘I’ asecond vetticghe frame
22. The basenhdinalt 4 sifddBf ied@9ingPoived bl ro8fd astepuede.t 048khbgN BY th the slots
94 cut through the raised floor 90. The base plate 78 also includes a
central opening 100 adapted to align with 25 the central opening 92 of the
rai sed floor 90. The outwardly facing channels 36 of the frane 22 are
adapted to align with the rectangular cutouts 96 in the raised floor 90. To
connect the racks 20 to the floor, bolts are secured through the slots 94
and 98. To provide A/ C power adjacent the rack 20, an A/ C power cable can
be fed t hr ough the central open| ngs 92 and 100 Pr ef er abI Y, the Al C power

- e~ o, M o,



top end‘%ﬁ %ngck des a horizontal top plate 104 that defines the top of the
bay 26 PUEDI es 106 are formed through the top pl ate TGUUSHHRHol es 106
can be used to 35 secure the top end 68 of the rack 20 to a ceiling or

ot her structure through the use of attachnent rods. Referring back to Fig.

3, the ri ggépa@%ﬁ% tHce(E)rto's%lon gcmesl 4421’?‘%&1%& Weraanglg?ﬁflﬁﬂgﬁesomm ng 108

| ocated at | ear ance “openi ng 00/ 48410
PCT/ US00/ 032Reerns abggt grasscék PW@WIT@OW%@I Ingvrhlgs Ffﬁbbﬂ yeduegsut cabl es 38

(shown in Fig. 1) th®en %eodn@dmgdbmve%hgal‘bcém$ﬁlg\é?rh&rh€e@|40\4ﬁk:£ch24 to
pass directl be ath the B@y 26 Hi @ }hls 5 t he

cl earance &P Y6V P és ©n &Prﬁ |W”é$ Pﬂj QR &gt put

cabl es 88 ﬂ;efmlfrme the¢ oundalcmhamteltwm/\jsﬁ@wbyrpatgslﬁmth&)sﬁdkurdemme(xeclgm the 5
support g“»\q'ne?e%] ftTlcFAl%ogggctxgbsaéaan% zpaaer&lltl? hlgﬁglg;dt%ééﬁuﬁet ?ncﬂ;gllar cut -out

96 in the raise SENnt the cl ear upport
grid 91 wouwff thermadides 1thdt @\alﬂ)étcapgreefxted et terinpetAtutphizables 38,36e crass—i ncl i ned

plate 1 10 cbsnddP&itidsuy 36}9# ?&@ nﬁ%néd}x% »9+ b%B‘?B1on91 108. The

inclined plate 110 exten ase plate to a location above the
10 cl ear ancehespiisplhy 1 08. At Ieast a portion of the inclined plate 110 is

Ioc?t e?o?lh rectl?/ benqzaetfanhafﬂmd/}r%6z,htme}ckmllhaaalesnlﬁeeearﬂd loQet ua&gﬂsogs tg o
protec assi n rou e Cl ear anc peni n gs an
Show one o2 853% W@PPIIiDE TS SRINEH crlgt St B Ted BEpaHIae %@f%@fz%e The ring
structure 4ﬁ>ck| ¢ | Tidbasos-basectlchBleadapicé Befwaken ¢RB C plodletd@odshe rack 15 20
(e.g., bolt_ hol rovided t hth 2fo IIovm the ring
structure & nneC%an & %ndn]f)gﬁfe% th‘iffg ? b%%)o%]b %Ckg Ot Ui 26 al so

i ncl udes flsusmoracr:rdss;ecmmdt oppothianextershiipewsenliivg aipateiti@cksh athemhajredtt
transvarselgy c&%&’% tHe' rﬂ%’ﬁﬁ@tupéséﬁ) ﬁ}hé‘h@d i‘o]r%ePJZ:QI @anlé @Qﬁ&oe%ﬁféﬁhéy define

a first opening sl ze receiving a pluralit Cross- connect
cabl es. Thecr‘?ﬁsr%qnnéﬁ&aélé&ond opposi ng nenbers 116 and 118 have 20 bent ends

120 that extend tomrﬂcw@gwﬂhfs%fnb%“% %r;ﬁ‘)sﬁi%ﬂ@d BélbWtH@[(ﬁWél@ﬂou SJﬂatr espect

to the base cut-a ortjon 12 rmed throu
opposi ng népr‘bé SeIOffLQ? gl X@h% rﬂfj’oﬁ eé'gé @Bﬁﬁ%&‘f gg%{g@ésserr?o&y %g”F ef’ ﬁt o the
first openigugrdlisk 60Thsitkaedacthe fipasofitye rRI2O] eddlgudrd niembgestelr thht aivelgnnment

Wi th t CLH’]e g\?ﬁ)@f P crkthOQndlg?ear é?argrﬂ‘?ehnwe?g6 ?ﬁaﬁg%e% ﬁlff{’%flﬁ ff?le I (f<| j.bdes first

and second ve Spacedapa east
partially dé@lﬁmere@rcgedﬁdnd Vo e q«vgmomnspﬁém guerd gseermblyiS8gopesiuee and gr ound
wires. The Jgishapgdosrenbers have free ends 128 that term nate adjacent the
second opposing nenber 116. Wien a plurality of the ri structures 40 are
mounted in a colum éifif?@mgﬁ‘el:f%sahé“dzﬁ the Ffémf:ﬂlzé’t“}éf‘p@ﬁlfsg%f%w:? bowa# ar e

al Id gnﬁd al Q@@ataoﬂ‘ lTlfetfratﬁa"l 226 mluda%? sopt@ndfasrﬁnsttMed bp}&isgvﬁfom £biseehannel 36,
and t se are ali al on cond,verti.cal ;axis to
form tﬁlé s(e:@)g 855& of‘@llsg msf&fia %’%@%ﬁ‘h‘?é@ iﬁ K& bf)?(ghé Cg'id St he outer
sur f aces ofopphgng inost amcgpok walls iR abé 4. Thelfraht agud lpekealk 7Y and 74 defire

Qut ermost CifuERe0fs 1% UORE MANGRERL P bas BRSGALAN Lake pEI k00 T acks, 20

are interc ed as structures correspondlng
to one of tlneluelmlsasgglaw%%% fmaat,eédo bp pesiberedmt Sieprdevel, ard @ herizosial wellur es 40

corr espondi gwp&smohe@aw\ia%e Pse phife TRCKRe RADHED walla0 delfiged !h@%oﬁ&rhldﬁt ures 40
encl ose the‘l‘-"@%"b@%f t he channel 36 defi ned between the racks 20

00/484I3I98 0/ 03441 Referring to Fig. 8. the base 1 12 of'the ring
structure 40 defines Ryfpeingandid. Oyhe fivaicciteinchdes @adlimiR thithgojeopunt ed on

the ring stTURTaRaLomy R Bt yofe BT P s RS B bE AR B0 s
Ref erring tivarfi¢ 2. Ohe tehelips §5defmpanilmglityld operhes &bfe usas boltahbre
otherwise connecting the ring structures 40 to the backside of the frame 22. Similar
35  front lips 86 project transversely outward from the vertical end walls 24 adjacent the
front of the frame 22. The front lips 86 define openings 87 for allowing the chassis
28 to be bolted or otherwise connected to the frame 22.



passage area that is substantially |arger than the cabl e passage area of

the second®Yp¥ ' ng 126. For exanpie, as shown in Fig. 9, PEEUSIM34410peni ng
| 18 has a cabl e passage area that is @ver 25 tines as |large as the cable
passage area of the second opening |26. 10 Fig. 10 shows the rear and end

guard nenbers 57 and ?31&*%09 mqﬁe?a% %S‘*wgfe%ﬁl‘sﬁ‘h%hom ﬁpt) of the

cabl e guard assenbly |o“n from n Fig. 10,
the rear g&aré! Q?E}ﬁb@tt Wm@tqfﬁ&aahd 8¢z ars Jompraihenyyearside fwnctiah plaisng access

to an A/ C powgheQuiloat p&ﬁ@h@@cﬁt dn@l 8‘89%15 &ﬁmﬁu?e% fom%ﬁtggl o%ggﬁisr@@ﬁé;: 396%30

is not in yse, a renmgyabl e cover te 132 bolted to t

is used to“%ﬂ‘ﬁ/é’étﬂuhg%ﬁeﬁ Rgitipapd “ﬁ*ﬁé‘ the yertigabeanngd iddprmed bstyesmidesi de
guard nmenbescks26. Foeepmeileraahyws anRigct afe t@-blepdrfiaeEs&naggsonvent i onal
t echni ques such a t he side guard

t - | e,. h in Fi,g. 10,
nmenbers 55 CPﬂ%‘trttaiO E%QWSIB% ﬁ%éhﬁg%gpﬁg@ngigieﬁﬁ%gﬂr elflgro’t ‘ilg ‘HoWREF - most
junction plpatiesis 33 totadhieve naeghPB, th20isRefigor thang atrrelsboxtcbng:hgghtm oft he

cabl e guar 4 : I that is

pr ef er abl qut’)egﬁl? @tﬁ %la@%é?bggrkérﬂﬁ{ %}Q@@ﬁ? tItsrmg elgggbdx(%gge ¢ t 6ter tain

enbodi ment Portidne E8raneat leasbiveo gihrag 1B odargbes helhdight ol ottlhenwmcgenf i xedly
connectjgd tpbdrep frame 20 to provi de addi tional structural support. The

i nner cabl e guard 13§:for a hou 9 t hat encl oses the openings 76 defined
by the back 25 wal| 748ah r?@FP ﬁ§ g1ty & Bpominle 99 suitakle Tonsapperting be

mount ed in tbéwfaclapenrtmgsnoaﬁuleeormprret@@blgeIr@eewtmee Wind dih ﬂoblhﬁnchrﬂmvz:am@sbl e

uard | 36 at the shows rd.bgx 60 in
|gsol ation 1£(F §m’¥ﬁé°°f“feéﬁ%b %%ujféﬂﬁtﬂacabtg?)éﬁn P%B?Sﬁ%‘eéer%?a ?‘lr"ﬁ? sing 138
that is prdierabl in oo maftﬂClﬂIﬂ dnftedfmani thedlobr 712 96fis bB@MboX 600mucindie 69. The

Tao! e aottbd WOl 8g5n Bl 2B, Wohdic bR il Mo ¥l ARAGEGRAAE0H, B, 12, ©
fixedly coreéepasigrn tElCtUHeSWQm@l ernmg B Gyousd veldeh en %IPOWBWI%WMH The

end wal |'s lrﬂagseeefnhe%a@ehIaeoqmmeaqeuﬂs%ts b@tormst%&angené\éﬁhew&& 2gable to
be fed between agﬁg ent e of the main housing 138 is

subst ant i al'P {1 RO% ?Q)afhes?aéfé”b@mgﬁremﬁlﬁﬁ?ﬁ MOUSF AR AU BEY a central
face pl ate @Essidgthpubaid @xpandsieddsvhraigh the e3ddoor Op andlito UkOvertlde

emovante g Oineedh e el IR OE PR TRERRY Cut - ou

portion I49h¢@llpnoe®1d\/91ng the central face plate 139. The central face

| ate 139 defines a t WO
D7 48410 9. PCT] 800/ CaRat S AMRENERGAOLLEpIgRE Y bEMR T AREER TSl

adj acent t HilatedRdetinesdpanslefy 9&eéaptedatqaé@pawgmhaIsloés)%tautphr@tleh tt@zratsgd used to
cover the amszﬁ@e qmemhgwpléxées alkBenQtddstce@NMpedingd 1@0%&;51@(1 f@dl@n&qﬂer I48

o Pr e oLt o] Lot ol Do, TR NN e SRR R, SR gIRERR e I

out| et covahe fraﬁxé 22\bk¢ idapegac dligrowithehd mbeggnlmxgcmimss p6 jxt ihemaisé¢d floe t o be

under st 90d g1, ERGSK. ABN: SPGTRURGLpERY A oo FOPRENAKI K. LpALRT S Of the

shape Si ze an arrang e Sscope
of the pres¥ntTq m\wezrdteuﬁdﬁ pomer p&jagant ém;de@k Z(han A/ﬁa)owecablﬁ cait bofedand

depi cted asfgfigh thecenBASIRAMSH 98 %EPO®! P%fe]-?ol?rthé’A/@" bleRcdbidig scope and

spirit of the I nvent| on beling 1 ndicated t he broad neani ng of _the
fol 1 owily cflestrigal ycom%ﬂﬂ/taeafst qighat cetAFmometi/lwsoepbéxwpemngWé ack for

mount i ng te(temearwmecmuqnd Btta&salena&taﬁdﬁpﬁ@ﬂa&x@bokeﬁ@dtuﬂeng Cross-connect
Spaced- apart, verticalies’ SdsapPelaEBL B fy o8 68 B Motk Btng t he
t el econmuni atehdH8 d:xttﬂmtesshoamhtzd tepplaee rmrthgeimﬁnt:s e toedihe bepdiect ed t o
Lhe frame. g, iRl SodMIGRTAMhoALA HE UL Bl da L HoLSTpeand S SEONg

separate vertica annel s the | ca anne ng a Tirst
passagedar esecyiedbeitopend ﬁ&@éthﬂrh@( 2D ol aealing gr crtlflercstrgstgtmtﬂtmh thetdeed from
the tel econpupisati gy chassis, the second vertical channel

Referring back to Fig. 3. the right—most vertical end wall 24 defines a

clearance opening 108 located at the base of the frame 22. The clearance opening



10 defi ni n% a second passage area sized for receiving power and ground
wites frhPR&1? el ecomunication chassis, the second passBgEUSIH44ei ng
substantially smaller than the first passage area. 2. The rack of claim1,
wherein the cabl e managenent structure includes a 15 plurality of separate

ring structiyegs, gg;’&fe%‘t%galtl&wﬁap? u{t/%ﬂ&yu 9@0‘?%& 18 @E?v% f#ﬁ?“'i)eth%i kg a

first opening 'siz or receiv cabl es and

a second opéorigribe sighewndsbrertied ey Zhjgtotm@s @blmnély b&n@iﬂg theuhast 26iafdhke frame ring
structures ﬁe'lﬂghlggﬁ'ﬂh@ldtlférbléa%cé 695@1155 l}'@@pxtoh/ﬁfes Efé@rafnl:é fr aﬂg@mgrl9§ are

al i gned al oang first vertical axis formthe first vertical channel, and

t he second 185@49% caples 3§ tofvers azeursd %rr@h%r“g@cbymaswqhswn%&eg 1B f orm t he

second er tslufé?ért ghaomeﬂf Figd5) fﬁﬁﬁméﬁ?l&m@ﬂy 6l @k theZreciahigtilgd &ute@@mérmﬁg:
structure I nc

irst.ri efinin ers roj ect
outward 1 rdrehdonsef SFuPslrfiancs asiyte, I PR ProademRa T orad fibed”
openi ng; setbem@bamtylgt tlnefvemcagchmndﬂeﬁs that project outward fromthe 25 base

| ate and at | east pa r
EI aim 3, wherein thg ‘%‘lﬁlrl'@c![hwd ﬁﬁ dlr@ IE PSS]ES)&%%%II&Q%%I udelél?rag_ pgn?i‘gsecond
opposi ng netaderihennslingd Ptﬁémil(émgldﬂfmm )Ct@ﬁ@pham@rtd fdngatmcabhwlhe and
wher e nlé)t hecléa‘%&{&@ gemgm@f APleag agg*dmﬁx; éfx!h@% gﬁ&éiﬁﬂ '1afca§efa3ﬁx%@ﬂ§1part

L- shape he rack second .opposi ng
menber is IWﬁ%tédh%%nﬂteﬁédfqeﬁﬂa‘%ﬂ)b%ﬁinﬁtjm?ﬁéﬁwtegﬁhe gahdes pagHBp ed
nmenber s, anmrddgﬁ ul}eag@m dpsgﬂhgr]gghave free ends that term nate adj acent
t he second opposi ng rrE 3{ d h' The ck of cl {? wherein_.the first
opposi ng menber defi ne'§%d 1% “io(‘fvu?'é?v@)} ¢ Bh% Btﬁuclt‘g?sﬁ H\/’isaliaﬂﬁnéramtgeaccess
to the firstcbpeniThgring leucut48vagludegi oise bEl adppiad fgeoemattial fogheeik Wi t h

the secnnd SpROS! g IRINEL providlly (AN 48410, POTAVSNOLARAAL uF, (Tl fack of

clai m 6,” wher p ate rnes at [east one passi ng

i nput and offl feute bedtistl éxstherapiegh?) + Rbe bag strpgtareetO dso mpladesiisst @ﬂd iﬂcamdrn 1,

wher ei n t hegdy, o@rﬁg n@e%u)émutm 1f1r6QH£t p‘f%"e&t’t?&%lsv&?éﬂf Butwar N ABARLME baffthtef I ONt
vertical cable channel def]ned f{?r one of  the verti caI en Ils,

each front */@'qu@élleaétamﬂ’%albm%la ﬂrqpﬁéﬁngdéglsﬁéél HyreeeTYipg Al Wally 9or t i on
of the frarraosstJeemfewwbleyahmemiesntah@sec@hdbbposﬁﬁ@mfemdeﬁslmsragda1@hWeal ity of

channer 20 { - B EREn P ho R R b SoR R b R G Reneray R les MR Fir her
havi ng an otmethe basdel lﬂorA ¢wrawaygpamon 021 istfermeoithesigbdhd fishoppasimgi cal cabl e
channel Qxe fl@@?afl&\vﬁ%‘é%s? o%ﬂk%%?&% Foooeafeé‘ﬁﬁf?g}% V\f’f] st’j‘S‘Fen jigr uct ed

and arrange rtic hannel erein e flrst
verti cal chlihchoaﬁ opResinganerabaie A diresencial aleﬁzmmnévwnhdhw&@“@ympcrm ity of
vertically g$paced-apart access openings for allowi ng cables to be fed from
the respective front rtical cha he respective f . first verti cal
channel Ton 15 eachsi 46 B Pty A sogh S e e SB 6T uct ar e
for use w t bparel eshapeiuneabirs 04 thaqut ipase phrtiatlp defina@sesbndiopenieg t26pri si ng: a
base adapt egﬁacfforgocgﬂl?mé)q’{l]rand ound%\{qﬁlgm’llh'eiatsl:l%@d%e%?ﬂser{ﬁm%etee?lgsraCk a

first ring rorect Shara ST om Y he base ast partially
defines a f ‘12&thabq@emnnt§ agljazent thosecprd eppasmg raerpbfurldbl tWhest a plursdisy ebnnect
cabl es; a SgeOpd s'h‘u@f%réshl@tarepﬁq%hﬁt% 3‘1 QHélY}’?r{ndal(ﬁrngtﬁb ffx‘aﬁxe%sﬁuel}iré‘ttcﬁ;eﬁﬂgs at

| east 25 partl al lY tines a second opening sized for receivi n6g power and
1§ 6

ground wWredld pga %bﬂ@“&)%)ﬁfﬁf H‘@'“B@laﬁ& tgégrg? Bedivpl srviqahehannekd ni ng. 10.

The ring st fHeGeed @%nﬁgmm e alﬂ@x%dedléh Deechhd SértitAlngisi to Fhiadl6f sbédngt and
second opposi n

t  exten owar anot her,
and wher ei n %‘@g?lﬁ i%ﬁd I"T?S‘ ﬁcﬂnt} a@’g}? thg opier §‘b‘§?§§§l Oggﬁ:}f}StL shaped
menbers. 1lopﬂ'd3mgrmagbesrt il ll@hl&grﬁge(nérad:lly avith the ouwheosgiedgdshe tbepmntgoropposi ng
menber is | [ q{;ﬁ ed
menber s, g&?’% LQﬁ nméqul Q’Vhe‘l ﬁé&% ?ggp%ﬁgﬁ E‘ftg@gsr §rﬁzﬁva a%quacent t he
second 6@posnnggtr@5un¢e ﬁﬁg@rrespondmg to one of the racks 20 are placed in close prox1m1ty
to ring structures 40 corresponding to the other of the racks 20 such that the ring

structures 40 enclose the back of the channel 36 defined between the racks 20.



W O 00/ 48410 12 PCT/ US00/ 03441 12. The ring structure of claim1 1. wherein
the firsVYOIPA¥Png menber defines a first cut-away regi onPEBUSHYG¥4Idi ng
cabl e access to the first opening. the gut-away region being in general
alignment with the second opposing nmenber, 5 13. The ring structure of

claim12. wherein the se pl at.e fines ast one not for passing
cabl es through the baggfaef)rﬁ}ii tg%tlgizﬁ.d‘ﬁ}f br?g? %%Ok @’F rW&ﬁg&CW@e %gg?fﬁges i%Rpeé

t el ecomuni osltlpwar notolss-deané 60b.s Mire mawigirdrsthagack 1D, ps sheiwigindiigsls- connect
cables thr f Y, ' A lL.unal.l i ngs; and
pl aci ng poatgrgmgﬁec{ ag?géwnﬁhthr gé Sgﬁ%dagﬂ? Qﬁgggéééﬁéﬁg'ﬁﬁé? Cgé elr%éé(g by a second
plurality oqlefmieﬁ@%a}ccmémnwgs A& first channel is separate fromthe second

channel ssuch that thergfea$sir ©@IPEL thCRR Sfentel IReRBfeRiRdnis Pfaide power and
ground 15 wires. 15. A rack for unting ﬁel ebclom*runl cation chassis each

adapt ed f or P3sREEiaTagaIds Sulstangplly gger e&able passpgrcwcE BhiSFiseiMg: a frane
i ncl udi ng aopeniy 1260 d- o ckanple, AGhowa if Fir, defirniopaniaghay Lhos oatde bet ween
two spaced-apart, vethtti.calvere;%c{. wal | S thetba(% gei n%gm zed ftor recgi ving the
t el econmuni PRPIES T CHALST §VeT TS H5p° 6F e B Ratst atFa s Wawso ik of t he
frame for remming . cross-connect cables fromthe cross-connect nodules; a
pl urali of vertical | - ' | | ;

transvefros/el y outward F%é%g?ﬁ(g\gsv@rgﬁatégm iﬁg%{iﬁgﬂ{ﬁfﬁ%@%@c%%%@gﬁg of the
frane, the Piagees pypeicomsesempenent) efribeepbinguard asscolhed8 frosoleapmfom

posi tioned adiragers. Aosidvasiadngd fof a8 eardidrd MembEaEadRs Bh A&eds Pl urality
e vertically spaced-apart plate

of access openi ng sitioned %et ween
portions, t @“&&:i@&%ﬁ@‘h‘?’ﬁéé‘cﬁé? Hbar‘sﬁxécgao‘f‘"ifrouélﬁt HHEHA T FHRE 2access to
I nput / out putVirabhesccpgsipehimpddo hetovee nsd, Aeerhbadiie &vdr plhae B33 atedto fheane.

16. The,fack of claibm 15 . wherejn the rings include portions that oppose
t he pl a{stra pﬁeﬁg%ﬁg%gﬁ%ﬁsepﬁ%fl%ae Srotof"%'gglgﬁannel for receiving the
i nput / out put cabl es i $hé cramgdard mdpeiondéand te sdagmrdnetntbes P ate porti ons.

17. The rac i i j . i i f or
S onirg tpreratly Mty SR Flhe S0By EbRLOEN 1M RGEEARNBEOI IR O
of the frangxampley@sghewsimbigptsr/thssgds ewud membgrs 55 include flanges 134

adapted to be bolted to the lower—most junction plates 32 of the frame 22.
20 Referring still to Fig. 10, the cable guard assembly 58 also includes
an inner cable guard 136 that is preferably bolted to the back wall 72 of the base box
69. In certain embodiments, the inner cable guard 136 can be welded or otherwise
fixedly connected to the frame 20 to provide additional structural support. The inner
cable guard 136 forms a housing that encloses the openings 76 defined by the back
25  wall 74 and functions to cover A/C outlets that can be mounted in the openings 76 or
mounted elsewhere within the inner cable guard 136 (e.g., at the opening 130).
Fig. 11 shows the guard box 60 in isolation from the frame 22. The
guard box 60 includes a main housing 138 that is preferably bolted to the front wall
72 of the box structure 69. The main housing 138 includes a top wall 140 and two
30  spaced—apart end walls 142. In certain embodiments, the top wall 140 can be
welded or otherwise fixedly connected to the frame 20 to provide additional frame
support. The end walls 142 define cable openings 144 for allowing an A/C power
cable to be fed between adjacent racks 20. A back side of the main housing 138 is
substantially open. A front side of the main housing 138 includes a central face plate
35 139 that extends downward from the top wall 140. The remainder of the front side
of the main housing 138 is covered by a removable main face plate 148. The main
face plate 148 includes a cut—out portion 149 for receiving the central face plate 139.

The central face plate 139 defines a central opening 150 for providing access to an



18. A rack for nounting tel ecommuni cation chassis each adapted for

recei vi NYOLP/8&40 connect nodul es, the rack bei ng adapted fBETUSWOR41h a
system having a raised floor with cut - ogit power cabl e openings for passing
power cables through the floor and cut-out input/output openi ngs for
passi ng inp I [ e f I rack .co ising: a
frame |nclugﬁééﬂégﬁgnﬁ%%dsguhmm cg?ﬁggbase |ﬁ@”§ E §nﬂ0 emn Tﬁ@ deflnlng
a power cabieetanpgni erycaplaptldd 1s DS@IthnVaMtlndm@ng prenmgdSGUtT-ho@utlgower cabl e
openi ngs of cdvaP1 SAhRAe plPLovct e hiedfpicBl) BIRG 8 uRAYAR ARG, hek wpen two
spaced- apart veét%ca %g end wa ? © egb\lQLglnaﬂRg mdq?) egegglng t he
t el ecomuni ¥debsrcEAYAS. skn ‘hﬁ@%ﬂ?wl?mffa@ Mafed &ﬁﬁ’énget%\tedéwth@ﬁa al ong

t he vert5(xﬂmﬁyﬁh@MgbbﬁﬂauhemouﬁmardIy faci ng channel s bei ng arranged and
configured for recelv t he |nﬁyéﬁ ut, cabl es such that, the |@¥ut/output

cabl es extend al ong t ggprddafhe gl@scr%@“tﬁés Ghewadaisipodd

channel s be¢huggaiapy Bdrrtade geduediBlebpecailly gin mattels dfhil@e leﬁpeLsﬁzemmH i nput / out put
openi ngs of _the rais f ra 8, mhe at | east
oneof “the FepelRhCaint R wididy ool Bpthe SioBe Pt i P at e a
t he base of Ittlhmtefndadréml te spkdibvdtiog ant depinsdtasmaet phet conaidkrd easmpladi ng al ong
the at |@asbugngick e SHpcShE Bk br iR iRAS ol bERBIhY 201 BERRALBad Ne Day of
the f Wh C earan openi ng provi fear ahce for al | owi ng

t he |nput/oﬂﬁamﬂg@éﬁwéén@%”@GkW@saround an obstruction partially bl ocking
the cut-out input/output opening in the floor. 20. The rack of claim 19,
further conprising an inclined plate extending fromthe 25 base plate at a
| ocation beneath the bay to a top of the clearance opening. 21. The rack of
claim19, further conprising a cable guard positioned adjacent the base of
the frame, the cable guard a rear cable guard nenber extending along a rear
of the frame, and end cabl e guard nenbers extendi ng across the outwardly 30
faci ng channels. 22. The rack of claim?21, further conprising an inner
cabl e guard positioned inside the rear cable guard nmenber and the end cabl e
guard nenbers, the inner cable guard nenber being adapted for covering a
power outlet. 35 23. The rack of claim 22, wherein the rear cable guard
menber defines an access opening for allow ng access to the power outl et
positioned within the inner cable guard, and wherein the access opening is
covered by a renovabl e plate. wo ao/ 4s410 14 PCT/ US00/ 03441 24. The rack
of claim18. further conprising a guard box noulted at the base of the
frame. the guard box including first and second separate renovabl e face
plates, the first face plate covering a nmgjority of a front face of the
guard box, and the second face plate covering an outl et access opening. 25.
A rack system for nounting tel econmunication chassis each adapted for

recei ving cross-connect nodul es. the rack system conprising: first and
second racks each including: a frane including a front and a back, the
frame defining a bay 10 fornmed between two spaced-apart. vertical end
wal |l s, the bay being sized for receiving the tel econmuni cation chassis; a
plurality of rings nounted at the back of the franme for receiving
cross-connect cables uOl111l the cross-connect nodules; a front wall portion
projecting transversely outward fromeach 15 of the vertical end walls

adj acent the front of the frane, the front wall portions each defining a
plurality of vertically spaced-apart access openi ngs;
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wherein the second ring defining members include vertically spaced—apart L—shaped
30 members.

5. The rack of claim 4, wherein the second opposing member is located
between the first opposing member and the L—shaped members, and the L—shaped
members have free ends that terminate adjacent the second opposing member.

35
6. The rack of claim 5, wherein the first opposing member defines a first cut-
away region for providing cable access to the first opening, the cut—away region

being in general alignment with the second opposing member.



11h]11]1" ~~b_%$ n \ bduexef Uf Zf af cf zupkf a[ V] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] caYeay¢Ita] ca] ca] c”a] ca] ca] ca] ca] caU] ca] caU] ca] ca] el/vsdo®ajadal cfrfff
Dgj kbkkkkl NI I . mmnnnno<ppppp;

gqqg8rrrsas}xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca

winpuscxoyyy o BL ]S oL ey 6 e RS TRRA) kel eyt fea) cay cal ca
] ca] ca] ca] qapag m@}lt:a]ctxa]lma]cabl}’.s:al]r@@na@ bajeqddica] ca] ca] calt, f 7e. 02B4[ } xsni d
_Z] ca]ca] ca]ca] ca] ca]ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]ca]ca]ca]calca]ca]cal
ca] cal] ca] ca] ca] ca] ca]ca] ca] cal f7e. 02B4[ } xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca‘g ca] cH]ecragtlm% Qi@zpbh]%lsqr@a]lkmﬁr@af defirca]wa]ecal E@l}léé]cébl}ﬂca] ca] cal ca7
) 0% 78 %% T S g Pl HRRF SRR e Rl 0% () -
1098 () - ! NV8bg! ?ﬂﬁzf ejemgﬁ*l\cable %Wiga ﬁ*fr ng@ed bi/cﬁa/&pr(t)wmfp%)m%f @'f

109& () - f SradR9@hd ﬂroﬂtaﬁf&l' 15(99(61( Sflﬂ’lf-frah\eﬁﬂe?ﬁlﬂfﬂ \Ey}ilﬁgféﬁl‘g} 63%‘5&16&@% aded~-1 0% & ()-
%8%12 %?Szﬁ%f, &ce%% openj m]t%‘a eg% the ronf vemca cable C ann(els from flont of l(h)e_ |

@0% & () - Yrght, z2X8bfchnt’ WT@D%&IG( ohahac! 't HEHRY hp-anXopeh $ite YalSiraing!aB% " 10% ' &

SZ 10% %10%%;%&5% (}(g&?;@n c)fbm PM %ﬁ%sne IS_LB]OEBtEd adjacent to a

10: aBr S4f 10@@&1 frameonspyged pod apaped &ih)a frago@giqe) cable channel, and

nMLO%Z& () -, WHQAARGHL hrsgsgr@@eﬁrcﬁﬂnney oL YEZEHIE hiana crﬁ&(‘%&uéthreﬁhcludé‘soam ()-S
1092& () - SFlO%Z& CWEX?Y [ <r S4 +1 \( 10% ()-S

L' f 10028 ()RInEiid0e ng@f ly Spaog%%ap@cec)ss ssergwo&&a'(haww Ca‘ﬁlﬁf’ toabﬁmd 10! S@

109 () -f OfONLEE felpel Gl UB3K \(e)“ncaﬂ Zhatd @ &0 (he-rkdpleztive first vertical channel on

109%x& () - f g/% Ogo f%ék'vv' g$dB4

101 1§ yh 100%35 f ! *i?l 8bbe () - I 109&' ()-yLs109%&' ()-&10%& ()- 10

10g$$$%94 &&aBB4 10!l Z109%& O)-'l 3 10%wW& ()--1t10%& ()-T10%&' () -1

10%& () - y& o 109 (ohpEhanb oAt king BtudiBiedor se Wt dcomm iftc A% () -
equipment, the ring structure comprising:

a basc adapted for connection to a telecommunication cross—connect

20  rack;

a first ring that project outward from the base plate and at least
partially defines a first opening sized for receiving a plurality of cross—connect
cables;

a second ring that projects outward from the base plate and at least

25  partially defines a second opening sized for receiving power and ground wires, the

second opening being separate from the first opening.

10.  The ring structure of claim 9, wherein the first ring includes {irst and second
opposing members having bent ends that extend toward one another, and wherein

30  the second ring includes vertically spaced—apart L—shaped members.

11.  The ring structure of claim 10, wherein the second opposing member is
located between the first opposing member and the L—shaped members, and the L-
shaped members have free ends that terminate adjacent the second opposing

35 member.
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notch for passing cables through the base plate.

14. A method for managing cables in a telecommunication cross—connect system
comprising:
10 placing cross—connect cables through a first channel defined by a first
plurality of rings; and
placing power and ground wires through a second channel defined by
a second plurality of rings, wherein the first channel is separate from the second

channel such that the cross—connect cables are separated from the power and ground
15  wires.

15. A rack for mounting telecommunication chassis each adapted for receiving
cross—connect modules, the rack comprising:
a frame including a front and a back;
20 the frame defining a bay formed between two spaced—apart, vertical
end walls, the bay being sized for receiving the telecommunication chassis;
a plurality of rings mounted at the back of the frame for receiving
cross—connect cables from the cross—connect modules;
a plurality of vertically spaced—apart plate portions projecting
25  transversely outward from the vertical end walls adjacent the front of the frame, the
plate portions being arranged and configured for being positioned adjacent to a
second frame; and
the frame defining a plurality of access openings positioned between
the vertically spaced—apart plate portions, the access openings being sized for

30 allowing front access to input/output cables positioned between the frame and the
adjacent frame.

16.  The rack of claim 15, wherein the rings include portions that oppose the plate
portions such that a vertical channel for receiving the input/output cables is formed
35  between the rings and the plate portions.

17.  The rack of claim 16, wherein the rings define access openings for allowing
the input cables to be fed from the vertical channel to the back of the frame.
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openings of the raised floor;
the frame defining a bay formed between two spaced—apart, vertical
10 end walls, the bay being sized for receiving the telecommunication chassis; and
outwardly facing channels that extend along the vertical end walls,
the outwardly facing channels being arranged and configured for receiving the
input/output cables such that the input/output cables extend along the vertical end
walls, and the outwardly facing channels being adapted to generally align with the

15  cut-out input/output openings of the raised floor.

19. The rack of claim 18, wherein at least one of the vertical end walls defines a
cable clearance opening located at the base of the frame for allowing the
input/output cables extending along the at least one vertical end wall to pass directly

20  beneath the bay of the frame, wherein the clearance opening provides clearance for
allowing the input/output cables to curve around an obstruction partially blocking
the cut—out input/output opening in the floor.

20.  The rack of claim 19, further comprising an inclined plate extending from the
25  base plate at a location beneath the bay to a top of the clearance opening.

21.  The rack of claim 19, further comprising a cable guard positioned adjacent
the base of the frame, the cable guard a rear cable guard member extending along a

rear of the frame, and end cable guard members extending across the outwardly
30 facing channels.

22.  The rack of claim 21, further comprising an inner cable guard positioned
inside the rear cable guard member and the end cable guard members, the inner cable
guard member being adapted for covering a power outlet.

35
23. The rack of claim 22, wherein the rear cable guard member defincs an access
opening for allowing access to the power outlet positioned within the inner cable

guard, and wherein the access opening is covered by a removable plate.
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a front wall portion projecting transversely outward from each
15  of the vertical end walls adjacent the front of the frame, the front wall portions each
defining a plurality of vertically spaced—apart access openings;
the first and second racks being interconnected such that one of the
front wall portions of the first rack is directly adjacent to one of the front wall
portions of the second rack;
20 the first and second racks defining a vertical channel thereinbetween
for receiving input/output cables;
the rings of the first and second racks being arranged and configured
to enclose a back side of the vertical channel; and
the vertical channel having a front side enclosed by the adjacent front
25  wall portions of the first and second racks, wherein the access openings of the first
and second racks are configured to provide front access to the input/output cables
within the vertical channel.

26.  The rack system of claim 25, wherein the access openings comprise open

30  sided slots that cooperate to define generally rectangular front access openings.

27. The rack system of claim 25, wherein the rings define rear openings for

feeding the input/output cables from the vertical channel to the rear of the frames.

35 28. A method for managing cables in a telecommunication cross—connect system

comprising:
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connection locations;
routing a second plurality of input/output cables from beneath the
10 floor through a second opening in the floor, the second opening being separate from
the first opening;
further routing the second plurality of input/output cables vertically in
a second cable pathway along an opposite side of the rack to the plurality of rear
cross—connection locations; and
15 routing a plurality of cross—connect cables to cross—connect one or
more of the modules to other modules.

29. The method of claim 27. wherein the rack includes a plurality of rings
stacked vertically, the cross—connect cables positioncd within the rings, wherein the

20  rings define a cable pathway separate from the first and second cable pathway for the
input/output cable.



