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| NVENTI ON, This invention relates to anﬂﬂﬁ“@ﬁ@@ﬂ@ﬁ@gular comruni cati on

cabl i ng Syst emWwomssees | n bui | di ngs and Of T I as, such as wethiuseHfshice

furniture components having raceways theret$t%ugh, to route a plurality of
comuni cations circuits or links to working areas wherein selected circuits

can be accessed. BACKGR@GNDCOMMBNECKNYENE | €M Cormreai Al imidgi ngs typically
i nclude | arge open floor areas which e bdi vi |nto a sel ected
arrangenment of workstations or ﬁﬁﬁkpnégaTégsﬂmghgﬁ%ﬁé by space-di vi ding
furniture conponentthy sf anvexanone rpdatabl eowanh | iqarmebaed ddduivat | panel s
generally are : d- , Bl red &8 e
configurationé%ﬁggﬁggggﬁg%aC%%nggnﬁggg?ﬁo¥ ﬁd%isté?p%ﬁgpiﬁgiﬁ %%?kstation
is outfitted Wit cadarerenalsuct st WiehéBnpbhter sEWieht wee s¢@rReReTEbI net s,

wor ksur faces Glaviifg kakewdhisCRnakecirbligh, Stopesid Hrptihes vad) panel s or
are freestandlngi ddi ti onal freestan furnityre conponents such as

vy, ]
Pbl oo oot o cimyad G s OhE, S lS BES LR G 00 [H ol fod SRONe e i

wor kst ati on amsedect8dchifrgunitsuceni becoanesdgdreferred to as "systens”

furniture, and is used extensgiglopdHp b2 &gﬁ ih@ﬁﬁ@ibﬁty in defining a
n

w de variety of office configurations depending upon the specific
requiremdfts of anCemmpgeiaftekuidfiipgst RERECHEGUiHai® g Ratie over

tihrre, S{Jﬁh Sy $1e6% Ekitéaist Whe cal §9§fgﬁbbﬁvi@&?m{ﬂﬁﬂﬂraﬁdskeftéfh:t_@i(a”pge, hto

change the arrangenent, nunber and/or size o e workstations. Su

wor kst ati ons &FEi nﬁﬁ@?ﬁ&eogngﬁﬁﬁﬁFtéﬂﬁsc?ﬁmﬂﬁﬁ§ﬁﬂ?\ﬂﬁ?ﬁ?’ﬁé?“ﬁbdﬁi&E’both

power and conepaceadiondingnfiachionse Eompexan, e, fomreostnaliconsomabliencl ude

computers havi g, "pdamn gt LoN.CARReChLADPs JdildRNANLY-d At il dmehi nes
a o] Ich ma

or the like, : require connection td separate power and/or
comuni cd6i ongnerEeuerd, Fhthaunber shrALIHODHICOrNetH FIHASUradIH, 56365 1

1 0 CT 2002 PeThkdSR8/ Q9130geanRBRLNEAt worllt AtdlohLVEerEddH®E) or from one

wor kstati on t8o§ﬂgt§£98£'is outfitted with additional furniture
components such as storage cabinets, worksurfaces or the
like which are either supported con the wall panels or are

20 freestanding. Additionally, freestanding furniture
components such as tables and desks may also be used to
subdivide office areas into open workstation areas.

Such furniture is commonly referred to as "systems"
furniture, and is used extensively due to its flexibility

25 in defining a wide variety of office configurations
depending upon the specific requirements of an office
area. Since these requirements can change over time,
such systems furniture also can be reconfigured, for
example, to change the arrangement, number and/or size of

30 the workstations.

Such workstations also include eguipment and
components which may require both power and
communications conﬂections. For example, workstations
may include computers having modem or LAN connections,

35 telephones, facsimile machines or the like, all of which
may require connection to separate power and/or
communications circuits. The number and type of
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Wth respect to electrical power, nodul ar electrical power systens have
been devel oped which are readily 5 nmountable within wall panels t9 1s0Gf! 2002
power thereto. Twesesewesiul ar el ectrical systens al so are reconfi gut@bdsyolf
readi | y accommodat e changes in the arrangenent of workstations. These power
systegs, however, do not supply conmunication circuits. 10 Thus, the

routi ng of coMUAPERRYAES CTRXUTABY COMY TUes t @b wppadis! eprkpgation to
particul ar, the gpemwn&ati ons circuits provided to each workstation
typically are defi ne%b hcabl i ng whi cq ext endﬁtthr oé%ghoutd ;he office area
froma cabling closet"of  the®Btit dihdg 5 Pid 't AN EatFohisCEabtFRAY i s
often routed to pdeey nsir i efuml havor Ksteat idenvs lidrealgth ifdho@reamdadilgei | i ng

spaces, as | i a I I,n Lthin the
wal | panel smgr oﬁ%ﬁ%%m%&go@&n ntr{sel’.l%gd;orl\/brgfséégg iecra?ﬂe,%kghg

| engt hs of cabl i R "IHH IR rORFHIHCAh SVdEBRays SSh @16l E8FRAERISPARES t O
the individual wesksdadiopsa@dshddi el dnadgidninatthe Rrshagdaedrcganectors,
such as six or eight position dul arg’acks or ar;ph%g)ol conngctors.

Addi tional shor t Y25 eHytHEE of E&ﬁﬁ’ﬁﬂ]ﬁ S G SESS1Ses POSRYS Ty PefRFred to as
patch cords or s$atplon cwomasniarset imat ed ramittlsese st andard connectors by one
end thereof;,while t h f i I which is
accessi bl e %(r)om t he V\hlg}‘%st :tﬁ%%‘*ﬁ?@e%fe%g‘"ﬁ@%\aéﬁgésngq g%&g%

wor kst ati ons i n $RYHINET o fhea aedblamd t He aBHicUdRYeqtiPprent in each
wor kst ati on requidnnith I BRBH S at il FRS tGO RHIRAAIIGRIES t oA eSicBNwbhr&aBht aspuUNt  Of

bl i d installati ti | S.. Lred W ffi .
Furthernore, when RIS Gt (4 Do tHd o RSER FERETAS HBhiPRaet oy

t he equi pnent beilng affeidte sardrmanges) at loadd ieg stliosgtcalfl thg bysleéisg may
require sigpifi anges A Q. q s I 0]

PCT/ US99/ 09130 Ic-gv%v%i ex| sﬁlﬁ‘rgaet::%n@rsrﬁ r(ﬁa(?%tl}qgng%s ???%ﬁs }ﬁé\'?gg ‘f‘g. the

li nitedflexibiliindiv dadomasderte tdieawg ddrionabodiliogsr anddaToFebpdRdty. For
exanple, if a woydeded,i o 4fe DR didiculder deay 1finemaadWElbBe eh8sRiyst he

ol d cable often Se er%ve.d and new Ilon er 1cabl e i z} gr gw ded. To overcone
these |imtatiofStHiF%eaHs \Fz’resiw&Jr oPPRE o fffuMECEti SHTBABYFRg syst em of
the present invermmmmenud.sclosed in U S. Patent Application No. 08/ 814
280, and WD 96/ 73339 wWj ; t t Odies ; t e
applicati onzgél n thei Wgﬁi%{}qﬁ%ﬂ?& g%?j tggngg?%i %lfbgg?‘sé?ége%%%. T ‘g
present inventi difRASEIBYed e rEiGevay SaédfnGRieéer6s ERBFPAGESYSR®m wher ei n
mul ti-circuit conmmaivaaiizan wi:3dgddrilonen aags eppliiced 1yheeemiaht er ikDAs) 15ar e

joined serially togefher at the opposed,ends thereofhb onnector_units. The
CDAs define a plﬁﬁ%qtﬁ’?{ ﬁ%ﬁ%ﬁcgmﬁ&ﬁl&no& F&élh sPOZha he
connector uni t swidstl aar g asiks &l prphienedt ednnegsorer. | AdHdtzoneteskpui ts or
openi ngs whj£h ei%t@lrso}éfd%o%%ﬁﬁ%attgoﬁt chBael200RRoR yt PEFELFERI LS adt tap
nodul e may be inserted into asel ected one of the accesS ports to copnect to
thecircuit corr QEFEHIIGRF I FhiSEaFdrn. FRIPE ARE BRLeEntai SRPBRTLMRIFH i s
structural | yand damneide@ial |by Sind leaid therkefsyshédedihel 68Rdr end

i n25af orenenti o U S Pat ent | i_cation, i .No. 08/ stem
di scl osed herei nn:%l%rﬂ?loudgs?isrrpar 5\?@?}% t,%ogﬁlg Pr%%?(f ?’(lt:% I o%g, g%é?%lggﬁjf%?ﬁ/&x
tofacilitate the&bsoworkstiitdonand use thereof. More particularly, each CDA

of this invantion capRe3Y el hy JdaphrtelO otalbykar 88k 8AE5eHn NANDEsi @1
circuitstherethroygh. To acconplish this result, the connectorunit at each

end of the CDA iHd GGedra3pRGck ek BERUBLIRE REULPRG RN BhERARI udes a
predet erm ned nuwolréstaftiom tiesthisihgs comehnasatiepar abansockets, a4 a back

end35t hereof. T i s _gef. .t he Lreyjt ich can
be acconnodateinﬁ&ggg%a%%e%%%§§in&? §§g§#hg98?§ggéétgiigéé#h2%3@@ l; .
PCT/ US99/ 09130 EgfemicBA &loswiireclandesfacpl argri-t yForthabmerasseren i@ such
as’ six in aPrel@nreduemRadmeH nehiebkBkHE 1bRkO iEhRchoESEAdS: Hash cabl e
assenbly preferably defines one circuit B; f our twlsted conductor, pairs S
al t hough two oreﬁﬁgngPFc DI 55ed BE GOPPHES bYPESE| AYFET AP PRSI y .
Each cabl e assemylsyemscmagesephuigel signéfitact abssgbki tBea¢topposite ends
of an elongate flexible cable. The contact assenbly plugs into one of the
mounti ng sockets of the housing, and includes 10 a plurality of exposed
contacts which extend through the housing fé& |ater connection to the
contacts of another CDA. The housing defines a predeterm ned nunber of
mounting sockets wherein at |east one, and preferably six



15 cabl e assenblies are connected thereto. Each cable assenbly |s

i ndependently supported by the housing such that sel ected ones Jbﬂ DIGJ 2002
nmounti ng socket svowysekes used which provides flexibility in desi gairagodfiag
overall systemto accommobdate the specific needs of each 20 workstation.
When.two housings are joined together, the contact assenblies of one
housi ng mat i ngl yloweyage tewechngespmmdhmgacgnnacsyasgtmmaves lomittlee ot her

housi ng such th%ﬁe&h%1§h&9uk55aB@%ﬁmEBéQHQBhEH§ Qoyﬁlégn%lgﬂqa%ﬁ ohaghlitate
t he connection of two housSings, each housin so i ncludes a tongue

proj ecting forwarEPy tHer efPSrnef‘BP‘p%ﬁaplﬁl f‘t?"ﬂﬁk%ﬁ@’é’g‘é'hé‘rﬁ MRHvER &arther
correspondi ng slketyotfirbhe aowhetngf clbeebpushagsld Tesblonrgites psovedevhar
prelimnaryali gﬁgegt ng(ﬂ tllag Q%U%BQQ ?Qd ggp%gg%s and 30 | ock the housings
t oget her by S|np pl uggi ng PWo connect or Puhi oget her. To al so
facilitate instal I at Tenogkerchmecbheaai tami bat tans i i Bpstlanri vewslibnpahel s,

the cabl es whi C'EhQXESHlﬁl\uhgéE’é@faﬂl ¥abl QH?gas{)Qt'ér'n Ngf afike %@@%&eQnQEneﬁgﬁet
35 relative to each other .This staggered arrangement allows the cables to

be pressed hori 28nfAaFF OFSQeEHeP ﬁy LRt APR! 7P Mo §8A8EAoRePer ti cal

stack, or 4 V\@na9WSb36$7313§a GEIcROBOPEHéLb&%é Ohexetal .t errnat i vel y pressed
vertlcally oge hgr Into t raIIeI lde S|de If st%bks Wmch defi ne

a w der tltoshor erlgfo'blgg sec |onaI agpP,e pucs |s alrrfovvs]‘t ig Yo02b

readily f| tted inpcorgpfhtednhesein bjacee\éty-selam@i 5 passages, such as

provided in dlfferen@n@ﬂbkegéﬁél§n@@9tpéﬂea1§%i¢§éafﬂay@lhuag gonponent s.
Each connector unit also includes a support block which ties all of the

contact assenbl FEEMHBLERREPNt §2RE FaBgF e HEnemiTe APt LufiECUthe support
bl ock also is 1eommeﬁ£tabhyncai9trtbdeﬁomOasgémb13es(Mﬁ@&eﬁmaatérCCDmﬁbt set

or group of _.CDAs_fr angther.5;circuit 581 of be, r out
t hr ough thf'éssa'rar\%r?a 8%3‘980?85%%11:%&%9% ace.? t%]) S%nggéa gp?ﬁﬁ@ nent
as disclosed i nbmcenmscderaunlhere|'hhec©ﬁ>m|rcﬂ@é;tne)ras pdlurr@ﬂults cén be

readily routed .L,e apgtar c&MﬁQHQEaQIéﬁC&Pé@Pés T et eBhREEYLYeTnits
significant flexhél ity when reconf I‘%&” ng . of |ce areas _or. adapting to the

changi ng requi r BRefR s FRALIT HuaFoRRT Kettht FAREPeX) 1aCREASOBFEEEE and
pur poses of thepbﬂuencbrOﬁpeﬁﬂﬁlgyasx‘:mmh oxsch hereefde widckesBetappar egastipon

readi ng theg.fo cifl n he a nyi n
dr awi ngs. g&l g%%s‘?% E#% ’Eﬁ‘ﬁﬁé D%S&I@(g@% & &e%leAgﬁgngeér S%té%t fve
view of a commﬁﬁl:@@t@ﬂ cabl Phgt e rapereemoxifs ttma dompedti bn abem)unt ed in

a first space-diyidig ¥6lleB308H1Y MENdMBNtpo il gure 1B is a perspective
iew of an alternatiyve conflgur ation for t he com‘ruru cation cablin

arrangerrent 30 as nolfatt® FRE tHES G ARG &5 ﬁtr\*FEJHFéghi is an
enl arged fragneamargfuxscdﬁoMEWMmEaIammvtdie passagesiidefipned in the wall

panel's . .25 OTaFbAER: 1h MW Libacen: AFIBUR R kssr) auper spective

view of the com‘rum catron arrandenent as nounted In a second
space- di vi di ng %@/ 81pat@P. atFlP%trP@é‘iﬁsﬁ'W disclosed herein includes

improvements and modifications, particularly to
facilitate the construction and use thereof.
More particularly, each CDA of this invention can be
30 readily adapted to carry a selected number of circuits
therethrough. To accomplish this result, the connector
unit at each end of the CDA includes a block-like
shielded housing which includes a predetermined number of
mounting sites such as.éeparate sockets at a back end
35 thereof. The mounting sockets define the number of
circuits which can be accommodated through the housing.



WD 99/56365 1 ~ 0 C T 2002 PCT/L'S991 09130 Figure 2B is a perspect %8 Vélfl&l
of an alternative configuration for the wall panels of Figure 24 3n@L bt e

communi cati on caly s@sar rangenent di sposed therein. Figure 2C i $c@EMS99/09130
enl arged fragnentary side 5 elevational view of passages defined In the

wal I, panel s of Figures 2A and 2B. Figure 3 is an expl oded perspective view
of a series of comuBkecht COA dilstr hbuludes as geitbta e yofoft mbkd@muni cat i on

cabling arrangengRbr@fi iR $ul-RvVEat 5R- 10, Fb Ol & A d %nﬁfbd%’?&eﬁﬁge%‘
perspective view_of a single conmunication distribution asse Iféﬁ*(néﬁ[\’)
Figure 5 is a fPayRenPaPy theaRovrénos: aErehfetily anfamdy dveferady a
CDA. Figure 6 isle@gninesdogkevattanal o¥i exuof e ednuaeheitchd gaiids i n

cross-sectzaqn asaltt%légn g%Qer%II oaI on? Iinte 6C-6 0 bFi re 5..Figure 7 is an
end el evational “view PP GLPr 81 RETPnaTvr et b eSS 3R & dhged in a
vertical stack. skihgdeec8bils amsemdlyl evBadlorzdbld evgddnibist riatdlnvgletshe 20

i ndi vi dual cabl g3gf1iRe CBAcaLEangednbids RAY Adsls MAl erRfs SiraGks. Figure
9 is a perspective view of a cable asser‘r%ly. Figure 10 is_a plan view of
the cabl e assenBtPngptei §hpsiblersaklgur eThe AR PaASSAMRYd @ 18198y dtitenal

\lél ew of 12. cont a@heplblﬂgtgb ?Bﬁnemﬂ90§?&h@t§&fﬁ & 1as N0l e 11Bes
igure i.s, an_expl.o an view of a contact .support a cont ac

assenbl y prli%or faopglellrﬁ 1thri ﬁgde%o%‘%‘ée?%?a}‘“ﬁ dfﬂleﬁgf)ﬁts?nghdﬁzllr?b@&‘t it\%’§ vi ew
of the conponenteusingi §orelaRer| cusneatiom tan tdvklicdndrait sc oft acotbanr i er
joined to the ceppact assenbly. .. Figure 14 is a front perspective view of
the 35 conponents of Figure 13 assenbled together. 6 WD 99/5636 1 1 0OCT
2002 PC 1'/US991091380 e hakeing defipeem HRdetedudaesesmbhes ofi ew of the
contact support maadtengt aetkassewhbye s 4BKeR e el landalpaeg criape y1aikd of

FLoure, 14 o DULEy1 8% el 0k RSP AL AL V1 Bl udie cont et
14. assembly is independently supported by the housing such
that selected ones of the mounting sockets may be used
which provides flexibility in designing the overall
system to accommodate the specific needs of each
20 workstation.

When two housings are joined together, the contact
assemblies of one housing matingly engage the
corresponding contact assemblies of the other housing
such that the circuits pass through the housings. To

25 facilitate the connection of two housings, each housing
also includes a tongue projecting forwardly therefrom for
snap fitting engagement with a corresponding slot on the
other of the housings. The tongues provide for
preliminary alignment of the housings and contacts and

30 lock the housings together by simply plugging two
connector units together.

To also facilitate installation of the communication
cabling system in wall panels, the cables which extend
rearwardly frbm a housing are staggered or offset

35 relative to each other. This staggered arrangement
allows the cables to be pressed horizontally together by
a suitable strap into a narrow vertical stack, or



Figure 16B is a top cross-sectional view of the contact support as taken

generally along line 16B-16B of Figure 14. . 10 Figure 17 is a4p ¢rg
view of the fromobessdisng end of the contact support. Figure 1 4» @C@gbg@

view of a contact alignnent body of the contact assenbly. Figure 18H is an
end el.evational view of the front 15 | eading edge of the contact alignnent
body. Figure 19 dlyxeamagnivad yedresagdenenr ycehids dlogedthegnalntd ewcof a

tapered end of thg fganhach 4@l bgngﬁaé }9995’ &b L @ @ g Widiqkl gure
20 is an enlarged fragnmentary Side 20 el evational view of two contact

groups di sposed T4 @6‘:‘&’:&8? WPﬁsééﬁﬁtb‘P%%} Seh seild By laNsaddwt Odsnect or
units of two adjtﬁtcej’éet reRAs 1gr €ifokdetnt Oget firerfti guze 2Zhcahews tahg cont act
groups of Fig i_ch ar eparate y. a I Fi 22 is an
enl arged cr oss g)eac%tosi ggal’ v (e:\gvg r%\éh(?%(gtmas a&kg%ntatl 8%3% |p(r%e 5 389
Figure 15. Fi guresiez3atande28Brafbupersperanardsii ews of an outer access

side and an inner si@g@chf %HBEEEME'le@faPsémrfél%%@sh%U%b@;@»oerr ph ek
connector unit. 0 F ures 24A and 24B are respectlvely outer and inner

si de el evati onal” 16f B ﬁgugh%g%mbfr?“&r AT BELAEGS] 6|°|$§&h@6gépher
Figure 25 is ansﬂmﬁﬁﬁh@ﬂathﬁlEMhﬂécﬁbfrﬁwﬂtendh@fshbgohmuwlm@k also 1%5

Fi gure 26 |% an qJ_Fef'vat naI | ég back &N ofldteg ousi 5
99/563b5 11 0 & 566‘ PSC'?? 9?‘6 30 Fi Tt gure Xttom i éxﬁuéF the
| eft - si de housi mgtorFogare 24ACDAS giwem 2%81qt§1€ar ér@sgcsled;t isetalofviCONsof t he

housi ng as takeRmal@ngali BE 28uL83 O hFhBH &1 samelrdE&ad9 drS c@earance
cross-sectional view of "the housing as taken along line 29-29 of Figure 25.

Figure 30 is a &P3§§-sectional view of the two housings as taken along line
30-30 of Figure 25. Righr ehBdAcall ingrassszentantnak diewlekethent workO

3B 15 a crdss. SSSALaNrCet B S iHE R et Bty [ A
engaged positiomouted to and/or through office areas. The system
provides significant flexibility when reconfiguring
office areas or adapting to the changing requirements of
individual workstations.

20 Other objects and purposes of the invention, and
variations thereof, will be apparent upon reading the
following specification and inspecting the accompanying
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

25 Figure 1A is a perspective view of a communication
cabling arrangement of the invention as mounted in a
first space-dividing wall panel arrangement.

Figure 1B is a perspective view of an alternative
configuration for the communication cabling arrangement

30 as mounted in the wall panels of Figure 1A.

Figure 1C is an enlarged fragmentary side
elevational view of passages defined in the wall panels
of Figures . 1A and 1B.

Flgure 2A is'a perspectlve view of the COmmunlcatlon

35 cabling arrangement as mounted in a second space-dividing

wall panel arrangement.



Figure 32 is a cross-sectional view as taken along 15 Iine 32-32 od) fleﬂﬂée
25. Figure 33 is an enlarged, fragnentary perspective view of tthé QJ

si de of the houdinyise¥sgure 34 is an enl arged, fragnmentary per sEpEaiuisyBONIEW
of the bottom of the housing. 20 Figure 35 is an enlarged, fragnentary

perspective view of the housing. Figure 36 is a perspecti Vﬁ vi ew of an

i nner face of a connetdWre bfdcks PP SIiSct'arr ufitt 28f 2t hEFBBALVE gur e
37 is a plan vieshdiglhet icmefof age: afaliihgatlelcomiectigurkl ankanbi giirens8 i s
a perspective view of an outer_side of circuit-jdentifyi keyi ng bl ock.
Figure 39 is a poruderdt R bt s e, 4PBRRs RS ook, 30
Figure 40 is a perspdaaune 24 ev¢ ofn enlgraesddlr@gmengarey 41des an enl ar ged

perspectivesvi ey Ofa@y d@P assaly fsdhpd R fRdd en EhauLg142ph8. 80 end
el evational view of the tap assenbly. ' 35 Figure 43 is a plan view of an

insert or bl ade®biFiHF P ATENAR,. 8 WD 99156365 1 1 0 C T 2002
PCTI US99/ 09130 Fi gureidifre s3 aid g aqilodsel peanglectiieow ofiea sé€canderies
enbodi nment for e gam X enbl y.._ Fi. 5 rspeect | view of a
W re manager foéptche ‘cargﬁ?gg%%éﬁér%ﬁsytﬂol%q{gﬁé’glrg %f?"bg?ﬁ%gg?ekﬁg is a

per spective vi e9pwiuRitatifeedadliing arrensesent] gir 6hdp igvanside.

cross-sectignal viewQha CONAGH RIMG ARG TR WakRGen3iBESSe K QA A8 'S
a side elevational view of a wring 10 harness arrangggrsnt having ciTcuits
e

rout ed | ef t war dFY™BHRE G3 tg Mt i b T o tg@e asgembly & ctive view of an
end cap at an end ofrFiggune DfiLRAF ragm@gmtary0 planariexpbédedcpriepest i ve

view of an 15 in 1etedo unit . Frllcguorte 5|chS. a cross-sectional plan view of the

i nfeed unit of |gure1_1 ﬁfer—eigure 525 "an enl arged fragmentary view of a
mounti ng hook for tHRidudedd imian endriedgvatignal view of the connector

15 unit in cross-section as taken generally along line 6-6
of Figure 5.
Figure 7 is an end elevational view illustrating
individual cables of a CDA arranged in a vertical stack.
Figure 8 is an end elevational view illustrating the
20 individual cables of the CDA arranged in a parallel pair
of stacks.
Figure 9 is a perspective view of a cable assembly.
Figure 10 is a plan view of the cable assembly of
Figure 9.
25 Figure 11 is a partial side elevational view of a
contact plug at one end of the cable assembly of Figure
10.
Figure 12 is an exploded plan view of a contact
support and a contact assembly prior to being joined
30 together.
Figure 13 1s a perspective view of the components of
Figure 12 illustrating an additional contact carrier
joined to the contact assembly.
Figure 14 is a front ﬁersﬁective view of the
35 components of Figure 13 assembled together.



20 Certain termnology will be used in the follow ng description for
conveni ence in reference only, and will not be liniting. For ekdnfCé&, 2802e
wor ds "upwar dl yZWo ssdesemwar dl y", "rightwardly" and "leftwardly" p&tlisdorbag
to directions in the drawings to which reference is nade. 2S The word
"forward" will be used to designate the direction of the tel ecommunication
link as it extends fFigNXhelz| bSetn tankadigass & asquissFEAPRaThe Qores the
"inwardly" and, contyer dyppdt | ak@f @indar did@ehians asowakenagenawayf rom
respectively, thjre?}?eo tric cent(?efgC 30 of tt}\?msystem and designated parts
thereof. Said t&thotYyy W11 iHe B %he Mor ds speci fical Iy mentioned,
derivatives thereof  Famdrewr@s 0f st mrdlarged nporss. sBETAPLED DESCRVPTI ON
35 Referring to.Fl C j | f ur.ni nt to
Co 111 ustrated T ne e Corabh e O U metor deTk KL BLRANEEIT
invention 9  1akoms G e oA VIBRREEIETECTEAYS99/ 09130 nount ed t her ei n.

The illustrated furniidiie af¢@noeneopl Grdds -Radtiembear viks af Wahd system
defined by a plurali té’ of interior ﬁgetace-di Vi gll&g \i/al I Eanelf %4 %i Cth are
serially connect¥ 3T eHRROEBrftf r 1 SFEPCHA Pro89panBFs 142 18R ©
arranged so as Fogwubdiai de relatively |large open office areas into snmaller
wor k areas,guch as tatio j I lry fi j.acent to
t he wal | p%l?lel s 14. %&ﬁﬁeﬁlaﬁ$vaé%aér%yf%§ﬁ§r??%g%ﬁgfl tggn!é?‘g‘qﬁ?r%?%sl%
illustrated i n FigRfestimn eertaE. SHRPOKF -f ol | owi ng di scussi on descri bes use

of the communi cati orrGabld NBAr{ ANGYPIRIH vidwidthian ceneakt paNGhm&yst em

al t hough the cqbrg]rcgni cati.on cabl i(_([:{.%I arrangenent 12 can al so be used in other
sui tabl e | ocat isHY QUcHBR QTR ES ds in a floor or ceiling or
raceways of 15 ot herFifgure t18R icorporen £levallianali miengofeslkes . £ Mirtth

respect to;the y@aiﬁl@dg%]gf (ﬂ%%&&#ﬁqgﬁ%ﬁkng Re¥,i nclude verti cal

posts 17 and horizont: SS nenbers are rigi )cil'y joined to define
a rectangul ar panel Bigee 199 iFhege apdlargsshraonenspeyopn@oebgyational

conventional copsdw Wi i0agdiedRad (dC til lcoprBaels aldgamnend 4bodf dHdw es
| A, 1B, 2A and 2B ar trated for environnmental purposes only. O her

illus
exanpl es of suctﬁlR/veﬂqe DR {%r'%e provided in U S. Patent Application Serial
Nos. 08/ 660 504 and HgHhiA36 H12is tdre aetilsaigesiufesgoenRBryhiscde ar e

[ h ' f I KE
i ncor por at g4l 2{1%&&3/%{6% SR S: R ‘Qg)lftg% ”glrx%éxﬁ% hachyges Oﬂ*?”zar eas

therein that define a beltline raceway /0 ase raceway 22 which
ext end hori zontGAM8ACYH Wiy gach mthate vhemnSerdatiyn2dapreny R EFSFent 12
is installed wiidiids ¥ the haspdarewmas?2rehijbenadpewvgecBest ri bution

arrangenment 23 is iljJ.ustrated i.n the beltline raceway. Thg.power
di stribution arr angé'lr?eqfﬁrezfluss&owcso nCPBNAC tp SR T ai ggrﬁbﬁ‘t}re 2

ion assenblies
24 which are cofiatt ede cpndtdsd hyntetmpdiatis .j unpers 25 to thereby

supply ' 3pspower G ;if-o&/afd QUS MPTELaLHEANS rb8s-ERet i YRR LW &y & angenment
| 0 further includes the conmuni cation _cabling arrangenent 12 which can be
10 WO 99/ 563@Pntact as taken along line 22-22 of Figure 15.

Figures 23A and 23B are perspective views of an
outer access side and an inner side, respectively, of a
shielded housing for the connector unit.

30 Figures 24A and 24B are respectively outer and inner
side elevational views of two housings prior to being
joined together.

Figure 25 is an elevational view of a front end of
the housing. '

35 Figure 26 is an elevational view of a back end of

the housing.



110CT 200Z PCTIUS99/ 09130 installed either mthe base racewa 26 clzr M}e
beltline raceway 21. As disclosed herein, the comuni cation cabl CT 2
arrangenent 12 s@pwessik® provi de the necessary connections for v,aﬂ,gg@,ogm
components of office equipment 5 such as conputers, telephones or the |ike
which are typically used in workstations 16. Generally, the comunication
cabling arrangement 1Pignckudés:am ibpettewd v oZ7 thRi gafe-3rjewhdebing
connected to bui Ldi pggGabl bpg 28. The building cabling 10 2s extends froma
main wiring closet (not illustrated) of the bUI|dI ng to the in-feed unit

27, and the actual | ayiPgTsf2% hes i PRy ehiong Zglﬁk’l PIVER Bepenadng
upon the specifi asatsaaageabahg ohxeeac:ha afd icfe Faeae Bor exarrpl e, Figure | A
illustrates the buil dj 5 hein d arance space
29 bel ow thegf | oor BOH% %% %%te tab I(fjltlosszfe%a:slé%ng t’%r 8ug E Eh%l 0or - bpeéni ng
31 and laid hori Qen‘t%ﬂF@y ateessline 790 QfOFmﬁeeeﬁéesed bui | di ng cabI i ng

28 is protected by a fubil-arsgabl & couys 32 ANdnant ¢hswt BE tRefeRd unit 27
t hrough a 20 sklét 33. The in-feed unit 27 itself is exterlorly nounted to

the wall panels 39YSHpES s p‘a?]f?rétﬁ]a?"}%/ 1309 2080 PLt hiPBIFs2P nsuf fi ci ent
space within the hol | pigareasiofia avvaiﬂost,zaletlénbmrvtée epnnieettwd of the
cabling. Th |nfed25un 7|ncI es owe Is 3

renovabl e agcess c'gver9§7 M 12 ow it er| or of' 28 g g eed%&a%/hg?m{Sl

i ncl udes a conneBigurpadel haV| ng connector hardware 38 thereon such as an

arrangenent of Convertﬁi' punciy Qf?z‘f:fss‘lrse%tt%halsvié@b&? @A@Cﬁ&h&
connectors thereon. %Ifr% dersﬂd_F)unch | ocks, the cqonnector hardware 3 aI SO

coul d be a pl ura‘Pft RFededry 6P98g6H: PpBLF1P®n nodul ar hacks
whi ch each supply onarrgurmraa cioymal et - ctiibadll t 8iewhes cosaitettalong

har dwar e 38, IIo e of the building cabling 28 to the
35 conmmuni ca$| on ca%l I ng ar rﬁ%&@gﬁ Cﬁ%z as described herein. The

comruni cati on cabl i ngFiEgwenmgeheis 2P edllsadeds| dagmenvayat ke¥ sprthsvef
cabling harnesseg; &1 i ghe Ikt e MY %QSQ%elhg,uSlggT 2002 PCT/ U S99/ 09130

are connected to the 1:punch bl ocks 38 at. one end of an infeed cable 45 and
have a connector uni tF¥U%R 3¢ pgrotady rﬁq%étr@&dopBBE‘ﬂt‘%me?t’dYo?e‘f?%e%‘abY% 45.
Thereafter, nodubisw GOMTANY QaRiH t@M d:lfSttrHebllhblu@anSSerTbl ies 43 5 (herel nafter
CDAs) are cgnnected to the connect ( unlts 42 [nesses

sel ected nur%ger of th%%fse%g ar 67567 a f;déonftﬁae te : %e‘fa I(-asrpeacnd1 rout ed

| ongi tudi nal | y thWresughouthe Hwuuims -t ure arrangenent 10. The CDAs 43 define

a plurality of, and prieherabley at algéxee%tct%é G OBYLSE Ca‘?:'él%é:f redbd Sohi ch
extendthroughout the \Aorkstgé(n rea illustrated in_Fi | A, three

separate | engths® al’:?eplct‘?\‘?Pﬁ@HOto‘Q%tthe‘?f % aceway 22
such that eight een serag\.atee Xonmu edkinonsewi pfuths mxee:cadfarc:eedsialumsg t he

base 15 racgway nd&f o Figures 3 and 4, each CDA 43 has a nodul ar
construction in that |nc es a flexible length of an internediate cable
49 whi ch has connect d*‘rlgmet §8sesma PRESPEEE3VEeVERMsOf it BfteTE ¥R tat e

the 20 connecti qn Gfrdie %t&&ytl@@ekgeﬁn tbgoQDAs are non-handed in that
t he connector unit 5Q.at th IS adapted to Cge of

a
connected to a corredpgitich cd n@cP&FsﬁﬁFt:lB'ﬁ %ﬁe‘t’h%fl"’é‘?t R G
serial ly adj acerttheCRB&yAi31g Silwek .t he CDAs 43 are non-handed, a CDA 43 can 25

be 111 pped nd Lo endsandotid s De ganapeLed oy fesssi ol I gﬁdtaﬁm.t CDA 43

wi t hout any nodifications thereto. erially adjacent connector units 50
slide axially into edg&yeredt wist ﬁneeeﬁaésﬁerp%sa%dtbvedfﬁét%@ceﬂ%@ and

electrically coma;@;fétnbtllgedzl kel tapofoaneeCDA 43 with the circuits of an
adj acent CDA 43. The therefore cagﬁbe connect ed | r]fl t o-end

--relation and can ext gﬁd"ﬁr(?n |td§| A8 |e§/“da|e Eja‘fh%n? celv%"ils of - 1he Wal | .panel
system or ot her afsgembtlyr.e conponent

35 Figure 43 is a plan view of an insert or blade of
the tap assembly.



35 The CDAs 43 illustrated in Figure 3 define one group of six f u{,{ﬂcﬁjr
UTP circuits. Preferably, the CDAs 43 are provided in a pluralit 2002
di fferent. | engt W 9988365 WO 99/ 56365 ~~ocTZOO2 PCT/ US99/ 09130 pr elcensaMsnizg
fromtwenty-four inches to one hundred twenty inches so that the | engths of
the €DAs can match the nodul ar widths of the individual wall panels 14 or
match the widths of FR@WIEdd4l 16f Ri E€B FECREetCt e dedd Y Gthé Secapdut
for the facilitymbddiklenturthetneeaabl €DAs48mal 0 coul d have a | ength which
is greater than a vvorPkstati%g width to bgggis a workstatiaon ano%%)sition a
connector unit 50 in afotfer "wdrkst BEFSRTCASY Ut bed d i’ it &48EL4x
herei n, each serfices the kebjehaskeGbAy 48 Rhgeche ad®. | 0 serially connected
toget her preferably ar I >qded iff i t of
ciToui ts defi ned by Theseear; af o BanaBRrtar Ena T B rHoss s ntt <
defined by ot het33&egFl-el | engths of serially-connected CDAs 43 as di sposed
in the sane raceway. rigule eonngch 8ffkceregsi swdilorisd thieuwCidfcyi ts, the
comuni cati on cab%ingtaréanggnen%h12 al so chI#des tap nodul es 46 as seen
in Figures | A afd tB hPEeRdEPEnE EnY bttt "Part 54 that can include any
nunmber of jacks 47 fé&igulre é8nnecti shdef eheviisiendlovieguigfmnentwitkieget 0. | n
20 the illysgtra a F.gue g1 A [

oAUl e 46 Fncl Us R on ARE I v ek Bac ke Can e Sabarad Ly =Rl
respective one &A9b&¥agAl¥uits. The jacks 47 thereby define outlets to

whi ch equi pnent can begagenect ¢d angenspesStipporiady T an a6l kapskaBgar39 25
whi ch nounts to the ﬁall ganel &é To allow for the connection of the tap
modul es 46, eacR Soffett E47pafr “BPSconnect or units 50 defines an access

| ocati on, and in parFiguker 50i hsl adesxphoded aysr grmat e fvgeweachaai rcui t.
Each jack 4% isji¢enapact,gdeto a 30 plug-like tap 52 (Figures | A and 40)
which inserts into a_selected one of the access ports 51 and connects the
jack 47 to the assocFage¥ecPichift 2bgrassapeeiisPLlans viemeofi| thet he tap
nmodul e 46 can beng¢esdeghed be ROYusecess port 51.and can be noved to an
alternative access site if the workstations 1 re reconfiqured or the
equi pnent of the wor %ggfﬁogg {8 ﬁ%v%%fﬁf??énfﬁﬁéiéatir e%gFgég¥1§ 110C
T 2002 WO 991 56868nPChgUSOeK096480t Far thEeed tireitt lnfed'icapye 52.0f the tap

modul € 46 ¢gn be usedcl.p,2GCESEMPASISLY W 11 fEOMRRACH Ok Hehg ihbgengaral | el
| engt hs of CDAs 43, or alternatively, _¥he three taps 52 can be connécted to

three different 9GEEE3BLHBRL 05 SONVBENLLRERH gL XEFFIEECS Grivy 802 Whdd the
tap nodul e 46 i aceonsetimdtingsel Pt eckxamplal tthe Woedsasepwacengy ,22 can be
encl osed by ara e, 55w ac 4.4 i wnt e iLtBLn an
opening 56 for mggpﬁé?%ﬁ‘[’q}’omh?l?}ﬁlp"é‘%?%})?he&%on%%%uwra%tdlqg’n %ﬁg%\é\%g?gp
communi cat i on 10oc8breagians akgekeat dxFyiRge tHMhiche rgfiergrag ésbhpdg- 28

extends from thenhgalord  FBPwEL Q811 NNdIOsa WL FeBReRatRaEB29' defined
above a ceiling grl d or tile 58. The cabling 28 ﬁas es dovmwardlé t hr ough
f %ﬁ%F%ﬂ“ X

I
an opening 31' PAESCEIORPF cBle cBE FRYRER Ip*F 88d 159S*ACBBR- 1 i ke 15
in-feed unit 27from shppoloesdt etwi tled yuset rquildrentnt eTher wokrdshe wal |

panel 14 on a hogg\;gﬁ%ﬁ,u cg,qas--gq;{cnp%fd%li}&- thereYese g Q]'?EEQEOBE t he

in-feed unit 27' TS ow and 1n a connector panel having connector
har dwar e 38 t hek@warduand aawayinErohl Jek@PeFt jtedgr the geometric center

30 of the system and designated parts thereof. Said
terminology will include the words specifically
mentioned, derivatives thereof, and words of similar
import. '

' DETATLED DESCRIPTION

35 Referring to Figures 1A and 1B, a conventional
furniture arrangement 10 is illustrated having a
communication cabling arrangement 12 of the invention



20 suitable connectors therein. Wthin the in-feed unit 27", the 103%%13
of the wiring harnesses 41 are connected to the building cabling 2 y

of the connect orwdawshaes e 38. Thereafter, the harnesses 41 pass Merus$®adizy
downwardly over the exterior 25 of the wall panel frame 19 through a space
or passage defined behind a renovable cover panel or tile 60. The end
connectors 42 of "PWet ¢fhriersEdr 41 Thee 1dil8pbiefedi f TR ERES hATERRIRESRY 22
and are connect etof ovr e sepangt e sCRAsa43. spddehi aaalhyd vspver panels 62
are nounted to 30, th anel frame 19 an engl.ose_the tli ra

and open areas | otk gldlp 2hove YHEFREeR Eislwgrgéngar??% ar‘?lS fﬁ%ﬁ
panel 14 incl ude@r¢)r$ﬁ;¢<mb1§57:<nmetdﬁedcnossndatpsemé ml@hl@uppo'fhetwvfel]cover
panel s 60 ang 6%&&@1/@@4 Yar f drh&n géeelsofééngolguﬁawlées taekc{he gover

panels 60 and 62 are spaced outwar anel frame to define this
space. At the opp¥9¢% éDIé?stOfcffl‘?@aéFfeﬁél Pnban\%waﬂert‘l’i‘éﬂou‘i‘%ﬁ“ﬂ et ¥Ry f

the 14 WO 99| 56365stlatlidh Gel w230R PETHENSDAL 091301 CON@T aPppRebn®O0 @ el |
as cover panels %1]? é;[rt]%[ 16}1Cke Zttegrelrgb};edefl? SeRassag Z‘oa]”of bet ween

t he verti cal pos"f' $he int f-surfaces panel s 62 as
seen in Figure 1@2n&lsTosups ;Aldutslte*agefionntﬁegureéu%saml PBse Ted ght, one

of the tap @dul £s1 AGirgy COMNEEEEN Be5BRiHAECURY EOVERe XoRAUSEEL 1dh
Figures | A or 1B. Additionally, another taglpm) ul e ure 1B) may al so

be connected to TR CEMARTEGSMERECABI PhED r%nij@}n‘sn?aﬁéf Y$H@Msame 10
mounting site asaltteowflorsiericmingdch8pofindabeiis. aifh&n@;@ﬁemdlli ec#b’ ,

however, passes verti.call etme t he base.race he b4l tline
raceway 21 throuag ra b e o gg‘ﬁﬁe?u%grgle?(a%%&gglggs dsqgl Thed” behi nd t he

base cover panelcmraﬁc@ tsm@qwduheawlhas ar s¢ghi {ngaen | yadsSwapnges | engt h
for the cabjd ng 49, hetmeen dhe lc%ﬁbénéﬁté”@u&ﬁeakaP§n1§2n$L@$‘s1E£‘at the taps

52 can be connected to the access ports 51 base and the jacks 47
posi tioned in the beltiftheespst f—PI ghgowaihePpRet i hb &%’x&‘fr??’ 1 eng s
renovabl y connec:tm)d ttQ'xdthriMinep&@Ql:l&él 2Posos as7 t an@nedvseoh el hotdsaw

interior thereof es a ort 63.10 wWh th ks 47 are nounted.
Accordingly, the rrﬁ)cr]ﬂ% K 8 8 ﬁégl(ri\%Y ?)O%L§Q%atrlgb%g€por§eltl oned at any
mounting site irretdt@ma‘lﬂlacep@meé fpatcal 80 cBhebe walhmppibbs © tdreg dfase

or beltlinedei giity %%Wéﬁﬁ%a@%bﬂgtkﬂgt% %helébé@ﬁfi’@ulapﬁ"ﬁ‘dr%l@

Figure 1B, a power distribution arrangenent 23 als rovj dled in the
bel tline raceway-2Bnhdd i R §agsrssp r“?nf%%da s XF eul LU Hdikkr
i n-feed assenbl yfdid espninesinentalappepese3Oohlyct | OthdoxextmpYed hef caidh ng

T e col i SRRl Y h0L8UGT 4 16, osR0ENEMARl 100G i e

ceiling colum comuni cations can b rough t he
sanme passageway.S9niad ﬂ\lﬂﬂt hé’rs/\ﬁ/épl 5p4nend af § Anyenehd . 1he (q:if'gfcﬂr%g%s

wal | panel 54" \afiers idedlintoepBractadné paeh ey . rdh@senew@l | panels 14
i nclude verti cal post 17 nd _hoti zont al £r9ss menbers or_rails q_l t hat

defi ne open base and - 8aN56365°% 1nC open areas therein
define a beltline raceway 21 and/or a base raceway 22

which extend horizontally. In Figure 1A, the
communication cabling arrangement 12 is installed within
30 the base raceway 22 while a power distribution
arrangement 23 1s illustrated in the beltline raceway.
The power distribution arrangement 23 uses conventional
power distribution assemblies 24 which are connected
together by intermediate jumpers ‘25 to thereby supply
35 power to the various workstations 16.
The furniture arrangement 10 further includes the

communication cabling arrangement 12 which can be

10



1 10CT 2002 PCT/US99/09130 beltline raceways 21' and 22’ resp ctively
whi ch extend horizontally therethrough. The panel system 10 |b@rCeT 2@02
al so i ncludes aW@A¥§ded panel 14" which is of shorter Iength thwrm:h:e/owabl
panel s 14' but includes a 5 vertical extension 14a which extends vertically
to the ceiling and is .hollow to defi n_in-feed passage the entry
of cabling therejirf‘FtZl &P SEonfy 58‘%??83 F%?e‘f'ﬂg ag ‘? é?ﬁel%e t4]‘ RS
illustrated in FlragtﬂvanZHl\Aheﬁe;l ditsltiesevaherpanel sh&4¢om@41ax®tsmn ally

connect ed toget herp 19% %effaﬁseefﬁ@wteleaéé@geg Yo 5hoppen ok i zantald from
one end of a wall pane to a serially-adjacent end_of another

panel 14', the rﬁﬂrirte(ﬁﬁlz&’lnsr &Ars vegiogsecRiRereRhenct h%f@ef%l?%lwts 17'
as seen in FssgursesCmisZth@uzersTheeqepabneanef 6Re 1sksuppaiit ed-on the
hori zontal rail Srl e ch th%t 4 h% C vFrt anel f662 on opposite sides of
each wal |l panel aced *out'wardry ot 'The’verti cal posts 17' as seen
in Figure 2C. Thus, |G¢nter1relrle'g| d}hebepmenl@helvm@alehin@oi@tmrﬂgkmenthazzo

raceways 21' and Ra'daavan? iw- @teeddemeeﬁlvbnvw@rglﬁsm@ﬁlé}etl\@en the cover
panels 62', while smaller w dth_passages._14c' as defined between the post

17° and the reardHeEE 6k tPh?“&&@éngéﬂERn%zmopeﬁh?lok?‘l“chth% ISRHASE t he
opposite enns of2d kectendisvitdoa awabhnpapelsg ldloset 2bngt oM s tGIT8E4)I Gt i on
bet ween the rac adj.acen anel he_cables 49.of the CDAs 43,
however, can pagt\é!i?1 63dﬁ % Ea-'ggages%iﬁg umt?e#Z‘r a%rll%l/ 1i:l?eacaketdl ertically
one above t he otmngAgfcahebeuséémngt hebbllmn%&i onsl bfvare degsgaljes such 30
as ldc and 1l4c' Jdyough %be@f&eea@éﬁgé\%?ﬂesef Cadkey 3 e Md hiOne pig! |

panel arr angenent or _bet ween ferent anel ar r angenent S.
Addi tional ly) b&adeder nEigugsndfy éHP%"—’ﬁ%ﬁ—ﬁ delae 1 g rabdiises 28nd
structure ofs a walingpasekelr érem addltapante cOpRONETI Saemitw hthd Mo ed~

35 in the race S SM p Q rther |mt t he Space
avai l abl e for \(/:vg% p’ngecggn%%ﬁlg g?goﬁg JblllgI &Qré em 1’3‘ Fowdrdr S s
flexible in that3li tandaﬂlabé herizentadly Jepoep Eh@ @9?@6365 P@HeUS99109130

adapted to pass diyseahndifibenhgntadi 18gPas SgesSrohat hed B)heay RiRL3 | and
narrow as seen in_Figures 1C and 2C or short and_ w de. eneralug?g)rée

descri bed her ei Fabd I'*‘recé’Bﬁﬁuﬁ?céf‘iﬂoﬁn?)e‘é%b?}i’%gl%rfr%\‘?%éﬁelrﬁ 2
primary corqnonemilﬁ,rtnaaely the in-feed unit 27 or 27", the CDAs 43 and the

tap nodul es 46 or 46, u t n;fee t. 27 7 0 GhS 4t
bui I ding cabling 28 (r)rPeZén §§ﬁd }3\3 ig at?%euir%u ¢ eiréuoﬁ'ulc?u %h % ce
area, and the téz;ljlewa%dgaeel%lér eagéle%tmasfréwcehwewwtta@ltehefmtm@erﬁts

bei ng supplied Qy tlheuﬁ%éléﬁt B/Eééep@iﬁlhﬁW@{é yhon.ejverawerag; ¥ & dunes 4
and 5, each CDA 43 is_for

particul ar, eackR3EHA 33 FngBﬁgt Fﬁﬁ?ﬁ‘ag{?rgrﬁgo%é‘? r© %O%Onel%gﬁend§ 6659,
plurality &5 pamalitek7cabbdudast 8 bolhss et iasutsy 3 6R inma rx@rr@mabSEt e
ends connected ta Lhg BBU? ”g§ 66Th%01[i‘5‘ﬁf%»9r1rpéé%‘%§r§§f Ak aRledid E%Xta”d

preferably three keying b t hese conponents are asse
together to for M7t RBCEHEESNg 2ONDOCHAY BIReEk JHMED ICURIas o030 herdwads CDA

43. CGeneral ly, eachheabbg §§§B”§L~Yaﬂraﬂfﬁﬁg&7eﬁ & cdiﬁ;férfte..%n&ll peash one
of the circuits he et hrou b assenbl i es

d. I
67 and 67 ar e BRAGERIF TP ORE oo BALRB LR L T HoUe MG g TR Eabre 25
assenbl i es 3®7 aﬁds@deSepuaau bhookgh tie dousiqigs: 66 fdwarree38asdlsioe

engagenment with al,Ly mn yal dj acent
CDA 43. The conﬁégltigrté aaeléfgﬂ%%ﬁ?k%) t he cabﬁ}rgscs%r%el&erg Géh%

rigidly tie allPBF1Fh%nc‘§‘B‘li‘él?sB WREEHDIIED FRIhFEPLIN GFét REr MOKRi | e the
keyi ng bl ocks 68osmanieat fohheieabi es asspmld@mdrt anthablwatre prowldew

support  ther et 0 30d; T Y8, 2 KEYLRYE UAEL 190 2 i TUARd A 240t enfaerein.
) 35 communication cabling arrangement 12 as described herein.

to

The communication cabling arrangement 12 also
includes elongate lengths of cabling harnesses 41 which

11



The followng is a detail ed-description of each of 35 the corrpon.‘e\rjnt ?ﬁrﬂfﬂ
of the CDA as well as a description of the tap nodule 46 and the ? g 2
harnesses 41 (4%0)P9563%5 1 1 0 C T 2002 WD 991 56365 PCT/ US99/ 09 PSH/USKBIHEI0

ASSEMBLY. Referring generally to Figures 6-9, each housing 66 is adapted to

receive a pluraljty of the bl e .assenbl i 67 a 67" therein so_as to
mechani cal | y co%ﬁ%c?o?r?}eecge%:[b etré‘lesspeurﬁﬁfl1 2%1%;}{%%?13 67 Ahd etn‘r('?eO otl8i ng 66
t oget her. Each tabted aszleh®| 45 6/ndrhd® 3 mdrudescr nelidt idZelay Al at

pl ate-1ike contggst PlihdOedtofhiss ORPASId &g farad argt h ek Ehexibl e
mul ti-conduct or c%g{e 76 wherein theo(gjlr ugs .75 are pl u%gﬁd i nto the housing

66. The cabl e 78PIH 3 FYREHPICHAR i S T RSP D ESEH 15Sr 88 t herei n
whi ch servesto deéreinat t¢LaSHADNE €O MBIH@AIdDN Citheliendardnhbusort he

bei ng. provi ded T Eacht Con @ M HesShpEki t & Bsdststt neveds §E7ERS o
fixedly connect@es ol h amt deeir pi bkt i comngpped  tomettiner Ahdofrothedpl ug 75.

The forwvard end)gfgidies SHPPOF te BESId L e HeS ﬁﬂdﬁ@ﬂenta%aﬁkgéﬁe%tboan
engagenent section 81 which plugs into the housi n%ﬁ%? and the engagenent

section 81 20 i HeF SRS &t tomtiddte iRl wer et &dn PIGSF6APLYa2pl ural ity
of parallel¢ horeasmtsd:t yeaminenictaigi e ecirdidals edritcactesktédd Anrdaghoubed
herein, the con t . ele j cal .GQn tq t i.odi yi,du W res
94 of the cabl eé%.éozé?s%&pﬁg‘%%' atA%hlgqg&%%?%g grrlld%&\g%&gagh’ca T8 76
or 76' are inveseraratd at¢naths @actnng di CDAs 4 3r exel providedohogetse79 at

one end of a caph Q:H@C@aéw By WU &Hdte LeyMaehs sépagdhtkhe opposite end
face downwardly. Thus, when t'wo serially-adjaCent connector upits 50 are 30

j oi ned t oget her SOMMR AR & XBht Tt ey F a3 1ede 24APEs 156 RRE&®di sposed in
opposi ng cont actadwwayelzdj on as generally seen in Figure 21. Mre

particularly as sho in Figure §,.the hausing,66 _pref blLy includes six
cabl e assenblies co%eefcet%%lr%:f?%hl B0, “nane f/l’t ﬁragg‘ ?g Iégais“él%rr%l ies 67

and t hree cabl eredisah|darsst@uct ithe ignihatadsenbiclagdes7 aafidegiblare

i dentical excepied dihef e i Pfadde8aR! @ 5245808 KalB8conRedtOrC T
2002 WO 99156365 PCT/ US99/0913Q 67 i s disposed to

the |eft of _the
| ongi tudl nal ceM¥rs IThe LR aPRIF Ry FES 6158695 WhPI %afﬁélE%B‘F eth%'
(illustratzd | colmdminowi itk [ODAE QI edgkthkrt heheabbasassenbly 67" is

di sposed to the, i ght, ofy the Lonolfudidigl s EenLet | Lhea WED LOLS. eng
staggered or offset arrangenent of Cables and’ 7 , the i'ndi vidual “cabl es
76 and 76' can Y% ansi¥d Aferits cddpreshd osibdewanalegted! 40 Recovreappndingr

Thus, the el ongadindde@d RIrg emsddls sofd here ehdt Be gabkesal®y adjacent
CDA 43. Since the CDAs 43 are non-handed, a CDA 43 can
25 be flipped end to end and still be connected to a
serially-adjacent CDA 43 without any modifications
thereto.
The serially adjacent connector units 50 slide
axially into engagement with each other so as to
30 mechanically and electrically connect the circuits of one
CDA 43 with the circuits of an adjacent CDA 43. The CDAs
43 therefore can be connected in end-to-end relation and
can extend longitudinally along the raceways of the wall
panel system or other furniture components. '
35 The CDAs 43 illustrated in Figure 3 define one group
of six four-pair UTP circuits. Preferably, the CDAs 43
are provided in a plurality of different lengths,
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10 and 76" | ocated between the plugs 75 can be pressed either |1 YE ﬂpl e
vertical stack of cables (Figure 7) or into a pair of adjacent pg‘;\m 4,(%?30

st acks (Fi gur ew®)99/54%& group or bundle of cables 76 and 76' connected

bet ween 't he housi ngs 66 thereby define the cabling 49 of 15 each CDA 43.
These two stacking arran nt Ldguf! extbREL Tty dre fidrddmgl tdwenegbl i ng
49 within the rﬁggﬁ%&%‘n?ﬁégyegcﬁ i ndi vi dﬁ&% Méaall rpaq{% tQ‘r?e ot her
furniture arrangeren soTéHadr rhendepeftecaf sPack™st CHbi'es 76, 76' (Figure
20 7), a generald %, rBCLAMH AN FSthap 18631 ragube wakl mineks ekt eddn t the
peri phery of the bundle of cables 76, .76 PLESSES: thee CRdd s T e

hori zontal |y t oget HErdthit &% H@%Vﬁé]luglvgfftfggg gtack. The st &? 83 r}%s
sufficient €igidijoussE@s the nEaitlaity .t héséléabreshe®, oChy 1 fiSe
arrangenent. An alternative 83 ichFligugee8tegathah s beripswadided which
tends to press ‘f‘?\%ftgakbafvees a761,sé 7@ i nlé: vértlécal di regt(i)gn sQ rtup@étc;@e | ef t
and right cabl esid) 76 bypashréeweksté§étRePPnP8SA bAr al | €T pai F of cable
30 stacks. Thi 5311‘?‘{{ ?@%%m&@né& deirkutiatdlor.t eRst Baacrheedi higl BoXRr t i cal
stack (Figure 7) and provides flexibility ingr LWngst fensabh eghién Hee

t hr oughout the @e¥3bl PRTEIR zeeacg'hss’sea‘rrgléassy Tn 1531%% cabl e assgnblé ?7 or_ 67
the indivigyal weBbaWiyesonfedts] caigeseg GreferaRly FFEsFOLShnGRTEd 9 t he
contacts of the goﬂt a&{fig‘@%%ngﬁat@%é g@‘f‘r’cﬁ?ﬁo&r hhkesatte defomed hpl ded onto

the wires 94 an@°th@ Tontact unit 78 1 20
PCT/ US99/ 09130 shehetﬂari@thsW?t%&Eﬁfn]q??%gﬁ&‘ ?ﬁgg‘gng%‘gﬁ%ﬁ? section

81 are integral jysfQEAely a8t Res| Pt £1 WRtdmppisecd. sasialidsarrpeehed

support section 77 al so prqQyides strai el 1A .cabl e 76, 76" since
each end of theC@Aéaﬁﬁea?sgéﬁB‘éﬁ%‘id”? ntr}éé séudﬁrt section 77. Once. the cabl e

assenbl i es 167, 67' ame eenneet edt fice heqwWmraTHy 66 the S *aMEEPnal g
vertically stacked relatjon p. Iﬁ&ﬁé,g-_nslﬂaltgberimﬂupesj eep
exteriorly of tfRE"ABHAFAGEE %%ﬁg§g§n§%ﬁl v verti cdzgl 1(‘)Nh§tc?’}(;laeq_:|§5gugg 5 and
6). To provide mogudiesy4boasheeennilct WUiRT 1@ aeh's e support
sections 77 inclydescaphori zantaht ycgehongel ede i ang5uabery dpiaskee 4di de

edges 86. Wien the cable assenblies_. 67 ar Jibrees tdrerretibhe thbs 85
extend away frorfflotrhéhﬁoGgpﬁﬁcééoTSOQpﬁ?rg}S:(?tg?gﬁ% i

na two-thirﬁls of r}ba -
hori zont al Jgengtdneofi 11hetsappdr arsengeoenty 70 AnT IHEE dite BL&rsh B fo
each other. As sr%mgﬁlei n_bi %%'&iﬁll.@’ skhenti Bse 85c geaeraldis Hav evrdiebheacdl ass
the Keyi ng blo

shape. Generall )? ck 69 and the 20 co |,Qck @8 axe
slid forwardly tdser éen canriessgR Fﬁeakéﬁf"ﬂ@cm%%ko%%%$rgée é;*nap fit into

engagenent ther emid hjddist he eorresyoteblnekoBl s ate et s QAFEPGTT
position. As described in nore detail hereinaites shtd yaspeciuding 289
connect or bl ock &8 Ctoﬁlé“qgéﬁdnﬁn ISEE %gbg& t hese conponents serve in
part to rigisly womecowts do the vappopengéctfons 77 of the stack of
cabl e assenblies 67, 7', 1Pt/ £nEh@chhber8bnabsothact aplenedikatsifer se

notch 87 therein for the connection qf the keyin Cks £9firds Sl |
further, the si dagurdaEEEEDHPI e uﬁBBPfecgé(%t ?8?41 7J§(Zdj acent its
rearward end i nciugless a wiclods arenrimapdiyichlefe HREERABT 3Br2TTEKi ng the
connector block 68 in place. The f. d. @adnofiatkessuppocdnsecteédrry A
preferably 35 i R est ttﬁoer geeancglr acﬁ(}_;/é@é:ct angul afrJ sggaﬁeggngnggﬂéo&&l a
whi ch has™ a30edushay v ke tapl 34 ddearesy dPatPfe 406 YHE“Support section 77.

The engagement Sggféégkémoﬂé 20 the access ports 51 and connects the jac

47 to the associated circuit by a tap cable 53. As a

the tap module 46 can be connected to an
ed to an alternative access site if

y access
result,

" port 51 and can be mov . .
35 the workstations 16 are reconfigured or the equipment O

the workstations is moved within the office area.
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1 ~ 0 CT 2002 WD 99156365 PCT/ US99/ 09130 insertable into the hous;@g
and is stepped at the puncture between the support section 77 and { T 2002
engagenent sectio@BEex6ch that a forward facing stop surface 82pcs/13dedidoned
therebetween. The forward facing 5 surface 82 is disposed closely opposite
to and may contact the housing 66 when the plug 75 is inserted therein. The
forward end of the enfagehieht Skettlyestars tSHeoél &§e75aPulpHet ej hel aaes

t he contact uni tbé&;é@@r@@nacé@sghﬁuél(lﬂtrf&ltltumlrbm7%abﬁ genenal tyrEor med
froma pI astic COI’lt agi guggort or tﬁo act _ali a cont act

assenbly 92 whic TRyt héPhsh 4(?ainf’l I §F§8a%?"3h’ont§‘6 HRree
permt flexing otapheSEOMJadbe assemitned 2o shaeevdrfberhnt cantass sopport

91. 15 Wen the pbuge 75 éﬁ@i@%ééﬁ& mgth%m n@néé tﬁgec 8”&8‘&\}1é”&°°”

91 therefore is slidably suppo in the housing 6 e cont act
assenbly 92 is abPeCPRNEs tRriglegued icirsuahg - oﬁPe Paéﬁgéﬁ‘éﬁéﬁl’ Wth the
cor r espondi nﬁ coganche %ﬁ@lﬁ&é’d%@‘hﬁwv@w talky B6 adiBcené gﬁkéfl?uanth
respect to the contact_ s t t he cont act ppoar t s_generally

U- shaped as seengl Fi g?h”g@?é wzgt#b”} o oﬁﬁé’cflgd%g @?ﬁ'@e nf;fé )é'grE RYOURt i on
81 during the over rmllmhangfxprun‘massccaél\mrlatbende@thbedom@uematﬂﬁq

Referring tegFi gux t p t S e
cont act asse?rbl yHQ?lglﬁar%%% (?gt?u?%e@g?)nng%ﬁ g%ygélﬁ%e %ﬁé 7565.|

thereto. In partfEteRis fremdin Madsmedipgi FSOSRTWRESUSR R optRREMRGE 94 of

the cable 76 extepacd mougefieed engive aof ckheindg g@ﬁlaa@f plug 9. anthd nto
one side of the ¢ cont act ZSéJpport 91.. The cgi'g, %l ass nbly 92 |nse§ts jnto

the opposite side otttthe corﬁ%scstes mwtar rP“? e RoRRTR Y s> by W
posi ti oned adj acerexthisral casid iayy taplvemebectebciebg 59 conhebded ikher et o,

such as by ybtrasonidsqeldingy . 35 Myerbant LaHLALLY Wl bR gopiact support

91 includes four, welding ports 9 extend vertically through the
entire thi cknessi®fe¥iry httha ‘*@L}&p@taf‘eéll‘*UPPrésBﬂFéz@ltal VX @83 56365 1 1
Q CT 2002 PCT/ USRS 308 weldhiarr .equinement ek hegebeor ehgaﬂnb@eédl&mi@dz7'nt 0

t hese wel di ng ports}%‘)ﬁggromﬁ Qv d be 8W<tahﬁ rontac g jxs)ort for

el ectrically confecting 1 e dﬁ{f:}& 61°s 94 P T e  cBrtact ‘f?}’réﬁc':%r To
permt insertionmafdvadre cohdisheon $4uichinee phrsk ku/ébdkﬂgOpovtlseIQS a rear

face 97 inchpdessf AW pHIRASIAGRS 8- Minghepass horizontally into respective
wel ding ports 95. As seen in Figure 16A, each_conduct orlafassa e 98

preferably has two geHerain yhg dé’ -5¢esi 481patt| al FY€ 197 roorig ces 99
whi ch define upwamhlr;g atrbsgesand| yrextentdeogefeat st Ao iRt Bhe ot ng

Wil e the insul g rippf Lach Rl ir onncéggg?(:ﬂg{“é%géeI?BJ oi eedréé) et her,, the
or

peaks serve to orle ch paiT Cof °Con ere aetlvetiy
flat. 15 The pas*yaezgz;esssesm@o Hass ﬂr@é@aabéymi@wnwr%n*eowm ore tawt Fianar d

side of thexsel dsmg:r@rv&al%p%%h tehahet he tBFBLGR! acsish &l dheLonductor 94
is seated there#%#f ra’é‘rtlon of tgg conductor 94 s t2}ng away t erefrom
is accessible t RERIE B g SPEYELE8. CARS B AT RS b Dk’ 104
(Figure 13) is dirspasetheatjcacen2 bd the bassegeepotliare Midgasadiwittdiim t he
distal ends of the ¢ONANGLAS04 :5eRARLEL. cfnSEERS | fb FUBH LS lh and

17, the | eading edge of the ¢C tact support Includes a section
106 25 having f GiRASHAidr-s évddn@rlpﬂaﬁtlm, CG]b%rHa%‘Bbﬁl% %mmrstefbﬁqmer ein

each pair ofo chamelsantQ7 frameepar ahadehy] 8de UpPBs anst 10 b dhdigayvadll 108
di sposed therebetween. The channel ave_an open front end 109 and the

opposi te end of e BFEh&®% 0 Ol‘:@%gébgp%’fl%h?y "t D5t except

More particularly, the wall panel 14 includes
brackets 57 on the cross rails 18 which support the cover
panels'GO and 62 outwardly of the panél frame 19 such

35 that the cover panels 60 and 62 are spaced outwardly of
the panel frame to define this space. At the opposite
ends of each wall panel 14, the outward spacing of the

14



30 for slot-like passages 112 (Figures 15 and 16s) which extend reaéﬁ\?r&iué
through an internediate wall 1Z3 (Figure 15). These passages 117 ap

t he wel di ng portveo #8636 as to pernit insertion of the contact asearisbyoeisg
92-into the welding ports 95 adjacent to the ' 35 conductors 94. The
internediate wall 113 projects upwardly an additional distance to define an
over hangi ng fl angRVeriLanel 601 ap yedlTagog2ven BIEER6S PUT/ WD 3 sked sThe
flange 114 al so 97 oj et Qiérﬁrr;élsypta@sdgébn@z;@ bé@@ééﬁ@r@@e g\lotnetelcﬁlotpols)e5
(Fi gure 15) WhICE7 e(gj:d;[ran verselg E for rd% or ving .a sSide
edge of the tap 951 Be SHESEFPBed” hePei AP seen Ths B%ure
21. The fl ange l19eralgp KefinsedCa si deward facing stop surface 116 (Figure

13). The stop surfacerd1f,ddiy to%tu@%grtfbs_)ncﬁé LDECh APs Ui lo240. helidfpcont act
support 91 further includes generally rectangu T pron or extensi ons

117 whi ch ext endPtorAardls H5ey ardulRs éﬁahﬁew%%ﬁ% tl‘DGt FaranaYa
reduced thi cknessoved &g s theiretio. FIBarps0ngSod 1B Seradi il gniide,, sI i di ng
of the contact su rt i nto, the Qu Lng 66 descrl ed .herein, al so
protect the 15 corpcfkgjcetr %f'@ sdblt(%se d°si Zg\%\g}lﬁ?yfﬁ%e'?a@ﬁe? e ﬁoé"ﬁrc& 117
have tapered ends> 18 dqmnpamqa(tubar cabhéng aperengeneist 113 athcﬁhﬁde;alnaper ed
upper and | pyer Mﬁtai%g? slijt@a%n@hfeaQ%ﬁgméhQ?oﬁéﬁf@&&%é&ﬁ% ald . Ofpphi ch

converge in a forward rection_such t 20 the surfaces 118A faC| I itate
vertical positiditid i 4the ?PH@V%HBE%%&%TB%W%HX REWeare the

posi tioni ng rel atdsee rta@culagy lzczusnnagtﬁé bé:stdm@rrmw&wﬂ rthridigyghpeongs | 17
are adapted to sllde inta and ?lhg t he linnfertlon ltehéabeqﬁta t su%port 91
into the housi ng%‘abC 25 FiE B Surtale of ‘?%e contact” sup ortthe9 ase
further includesavgraipansfl cﬁ@vmwé?hdl yaprmpéulenfgs | eack i angp dtgabist dlcamnt i gur es
15 and 16A); yhi cidiae 1ahdcheloRedntr aab1 ss 1 26 Ha2,a08 (e S 45t ep 123

on the rear side thereof he 1 ncl1ne ron surface 122faC|I|tates
sliding of the 3tdeadersuSgortich1that ot BRet 3%t HhFBb Parsardeckeds tep
123 snap- | ocki nglhe sldcdess @&rtsasqoatesagedh@gglsﬁ &hd aHy e\rids Wizt hdr anal

of the contact su rt 91 fromth sing 6 trengthen th Qnnection
bet ween the contpaog%{%gnféipﬁ& [ﬂhﬁlgg gff‘ﬁ% co\%remen 6?;(:,[ Plg-‘n gjfﬁ&gl;l ng t he
over nol di ng prosesy, ttile Ban sf aeeogablnctmmcﬂenmﬂdw warldj eemniedgl4

flanges 125d Fi ay @512l WQBsENen8NH8988R N nedr i o R i HRA36% g ~ P C T
2002 PCT/ US99/0913Q section 81 and the sugport section 77 are nol ded, the

mol d material, WHCHISSefePRBly 6Pt Blashi the t]13tS & o e feitednges 125
as well as arourpd:camﬂlm@tlgr t kewehdi mgdﬁl)éi;%@&ar&ilofﬁ't hatt td*nﬂyem:gagbeent

section 81 and nt uppor.t r Xe Ql t W th
respect to the onqz:ét%%aggétﬁb%ng 5‘@(1&? u?egliéz rgs%é f’%%%e %&%I drEaDPl and
preferably four PHY §a5f b@héré‘laﬁﬁgdt éteqié'éltlﬂ c%ﬁ‘?rﬁy @oRpidtliine é’@ﬁséét S 79

are formed i sivdeHyitShde kgl @héO@Dﬁth;ﬁl gidly joined together at 10 the
forward ends thereof by con ct o n|n evi ce 9 Referring to Figures

12-15, the i ndivi dual*® al'f 75""11 ?l% TR £ n@dpforwtf"rﬁ a sheet of
copper nateri al @@tars;bumlpmo‘anrdenghmeg’enm ahlsutis praandeshdape thle t he

i ndividual contagh$i{9e é\facfem biMeand FOHR as?ovfgr 1% 'aaglemxal

contacts 79 remain temporarily’conhected cont carrier 131 on
front end theredf- TRBECBRWEEL 1€a??13@ra§%qmliﬂsyr%ﬂ%ﬂ‘%ﬂt%r‘:(?kénpﬂ”ﬁronce

the contactzppeniungtdew &8x128 if thédedi DM@ dhceends eind R&tlendsvi dual
contacts 79. downwardly through the passageway defined by the ceiling
column 59. Thus, power and communications can be routed
through the same passageway.
In - a further wall panel arrangement 10' (Figure 23),
35 wall panels 14' are serially connected together. These
wall panels 14' include vertical posts 17' and horizontal

cross members or rails 18' that define open base and

15



20 More particularly, the contact carrier 131 includes a horizontal flat
crosspi ece 132 and a corresponding plurality of rearwardly-exte df 0gT 2002
support pieces ¥8BY/%MS rear portions of which are formed and s 9p/M$100
the contacts 79. The contact carrier 13|l is used to hold the 25 contacts
79, and thereafter the plastic contact ogpening device 129 is formed onto
the distal endsP&sAtRBE| RAFGPAYEI 2tontAdt €2 THeSREt A& Yo 4icdy exgend

proj ects forwartoyizoamaliyr eneréaseoddn. of Thdepansit asis tepeniorg 1aevi ce 129.
Once the contact,, i vice_ 1 i for he .cant.act .carrier 131
is broken off o%lgﬁg@cg%t ggfg %C\lfzmg?%gt%g fﬁd?%?%éﬁn%éoﬁgacg}sm‘fg‘ &SnPinui ng
to be supportedsagdtssparaget rthapatiae|erll abzielon Mi't Pudachndtudes by t he

contact openi ngvdeyiie8112%¢ceAS18A0Ma | ih FEQUE L didis WRgHt 1lh8 160RtAaghs 79
ink 137 is provided between each

are' 35 being forned, an additjopal cros

adj acent pai? of ¢ ﬁflacfl?gmsa‘“?ﬂﬁ%‘ﬁht? h‘iebr%%sar?ilﬁkff@‘f‘ P& SHEFedfibPer
renoved after mibai ngeobnthe 38 cadiR9/ QoE8HHirl. 1 OCT 200Z PCTI US99/ 09130
cont act openi ng devi ﬁef&%ghgf? g§n%§%‘§%§§%}]c§$iy‘:ﬁ%g§l§t ﬁalg]@glscqﬁt,acts 79.

The contacts 79 after renoval of ross | Th ustr atedfn
Figure 13. RefeddilngtratpiguneBidagre 12B avdensin ¢duieec vidtldcvarels g

general |y $pshaped ‘é’@?@aYﬁ?V‘@Qnﬁé@E@&h@o b0 as to define a convex
contact area 141 on an gpger peak. t hereof. This, ci_gnt act area 141 i s adapted
BEABEN G

to abut against a coffe geRbRtRRESATe S WG hIABF a fiCIdE R teBAYA3 as
illustrated i n Ergur en20endoopraviaEl | fampel nt4t c=pai rerdaitlgciadjaiceaen t he
opposi ng cont ac reas i the, c r 1 t _only
convexly cur veste\?ﬁeﬁ?v?éééagfrg%ffégéf%lefﬁu‘t g}fegg{%rgg%gltéénfgilgu%at ure
across the w dt Bref widercbheacthggvest selwpest Filglir @s22eepy dneFabhyest he

contact areag 14iphas achi ckpé dova@Rdofoid §) atiddapRhiced Uherglo. Each
pair of contacts 79 is sgaced apart ‘a sufficient distance sQ as _to provide

one hundred ohnPHpEERhEE HAL1R BB SSYFhi R3S ffie GUSE- PARELSh&PWesh t he
contacts 79. 20ofpposees bDAES GO esadtd wdllll Zdaneiach ‘'carkasipadé@df urt her
i ncl udes an addlfhhonaclﬂcur ged section ]fS%dSatnSd B earvar dl )éneﬁ(_,t.endlengc.

| i near section YAhrch Ts %]I'"lad‘é%’f%/“f? tRW T hto' t he ggfzrnespon&?hlé

sl ot-1i ke passagBysil2nofheheegirn deetweppotie 9Ertigagapoisesl i, .t hbel i near
25 sectionad4d irscehgs’ gaF Wardl ¥2 t Mopghs thanaseadesdl by ikhkodtiBeaarea of
t he wel di ng porgs 95 and is $05| tioned directly. adj agﬁﬁt to _the conductors
94. As a resul t P°5¥E8R BRY DPERRrRMIS:S thur pairE SMERET 8t s 79 are
supported by thpassagast1sappas td®flined ceettwdesy aerhed p88tr el7at rod therewi t h
and are free to flexeyerLical 1s 9 apd it he nespechhves
conductors 94 are ?hg%{eé.t(gr %%%n%%%%%%@egtiver, p:g)erner alglly @y uF\t}r aggrrrlli C
wel di ng wher ei nthRecpPORSe ofnds vl diliy indivigual waddt eangdet téal by
]Eh_rou_gh tlhgsopppﬁbwd@pfamﬁM&@di&rhe%éém&rﬂgah%‘s Iﬂ@fétvéyg5ofT@dQéQSilde )
rictional engagenent of_the contac Wi, t U%OC ntact support t he

li near section giﬁeg%' WQ@‘?%Q%% 25 "ohecéP bj ’P%?V8§§ 1 0§130PFEFt her
i ncl udes a spactbrapahttipai pasdages Nted' baydefe®dly stacked vertically

one above the other.

As can be seen, the dimensions of the passages such
30 as l4c and 1l4c' through which the CDAs 43 pass can vary

within one wall panel arrangement or between different

wall panel arrangements. Additionally, besides the

constraints provided by the dimensions and structure of a

wall panel frame, additional components may be installed

35 in the raceways such as power components which further
limit the space available for cabling. The communication

cabling system 12, however, is flexible in that it can be
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on each opposite edge 146. The barbs 14S enbed within the plastic o@ 1’%
contact support 91. The forward ends of the contacts 79 are joi ded &C 02
t oget her by t heWOSAPEEE openi ng device 129 (Figures 15, 18A andPUBB}99%9138S
to generally nove or float vertically together. In particular, the forward
ends 149 of the Cg;ont acts 79 extend thr ou%g t he passages 1S0 formed thr ough
the contact opetiHRy Wit PR NHGIR PRENEOSTRErRIFSAER N SIge 150
opens through ttieey ratmi ﬁ‘a’iﬂealﬁﬁrmm sal detnonh Fagerds61¢ sardefimed by a
forward openi ”gsﬁlx?:[ '@e slot 151 is provided to permt downward
bendi ng of the ToOn act carrl er 131 to break the contact carrier 131 off of
the contacts 79. Théitamnsetally clsesimbpedebecein2othe ¢ammnygdtiarhin to

permt flexsng @e%PtSrﬁ; id:Sr A RRER! 98 Wadt RnrdBusy i M ecddi§orsalc Hf contacts
79 noves general I% ther the cont act o?enl ng dEVI%D%IZQ can flex to

ensure that eactPtord &dte 79SS d08&d APt €A1ty IRt PRBript ¥ drifagenent
with an 20 opposamgnaebriteacts 6/ @xr Beus, iIh tker etheeinvafeed hwomst 127 tdre shape
of the contact 9, Fﬁ.ﬂ{g%r l-at iy eprn we i Iy |y

adj acent cont a?tz 7C esfr%%t be 1\(3%51%' %ghlg}e?gcgﬁn%%:?%n 0 ?\A%ﬁ?‘%r Sal |y
adj acent 25 corﬁt@%t@u%‘ift@r@@lgw Edst Qétflﬁﬁl ghRentaddi RS tEXD as seen in
Figures 20; @and mdaume 4onGet wdihRaleli el QWabnabted Nt ® C@Nt@Cicnidh each

ot her and cause verti cal _def] ct| n of the_contacts 79 near the contact
support 91 to g%tﬂﬁq SURP G Bt tAS GRAEnt3bodi es 129 to pass by 30 each

ot her. Wen t he housicmgs pﬁl&tafcutltae-ltyv,\orecﬁenen:ngrtunli‘igmﬁé‘)saqearfdjlﬂ,y
engaged, the cq reas .14 he -t o :RHEQ 79 are
di sposed in con%géfltcrltjgi (r%’ceﬁl altjsl (%)Er?%nggisg)efn\éfﬁa éﬁrég CC %%‘z:m ‘litate
the defl ecti on If rar&isareact eardy, CRACK3' lﬁsc@ﬁﬁ%.‘éftt%e‘?ﬁ% 3 dd ige of29

i ncl udes as i naldnigchds &R, faa@qu%\%@l\\c}g a¥8Ese ! heawnhtaote Aldgnnment
bodies 129 to 26 ~ ~0C 6365, PCT/ U 99/ 09130 defl ect
vertical ly duridFetdiies &/werd ngggﬁﬁ’ﬁﬁgnBQB‘ﬁ"éh te oy teéjte) ng
device 129 al SO:I‘SEH‘ME&I&@SO[E@D a@onnepanat blbbksc@&tamdsammuWand

I nsertion of t 4 p I g]ﬁaq £nd surface
157 is provide 1%)5;“#%3 %eylggntgzﬁi%thﬁgm the Jltr}% e 46 as w |l
be descri bed hetcetmneeeﬁeeéhl yzssen@lteéptﬁeeahemeo cﬁﬁﬂﬂ&cttfse 4P liimg i48ed

isgrfTﬁce 152t7o ats a%ﬁfv‘rtﬂen c?r&'é'i:@.ol‘?u@aﬂ@sdgblj@ﬁtéa&lhecmr%ﬁc'[S 79 domwa(rjdl yI

e contact alignnen al s udes s medi e di npl es
158a, 158b and 158c%§In(?r’f(j‘q3P% 65 sﬁ?%l(‘?ea?ﬁ%% %‘ﬂ%%ﬁt% ﬂérz?he
contacts 79 in &yfdoed el dkiasn bnencifheéhtapinodit e At xeithioudie tame aodul e
46 is fully insented 25 368 BeFiur 8able ASsOmib;d£8Y tand e it ap-g10dUl €

46 serves to separate opposing sets of contacts 79 so as to di sconnect the
opposi ng cont adtidIES K AkLesER BRREr SNANCHPSRE AP TERT 16 t hdoMPRees 79 is
el ectricaldy coyeeaiadelso sbhenaamrmduhené&mth@ht&me dmmsatrrgeamesefbrof
contacts 79 is 2 di ¢ nect ed suctg th@é the aégom rccatbt i s dead
downst r eam of t1i t§|5' dﬁf‘gagﬁ\ﬂeh‘ t H&-4pdv arrangerrent t he
contacts 79 ar essiegbiliiesablfy aceopmaei et ednhent nePAi4Rial conductors of the

cabl e 76. Preferablwhethgngggkg§ %@ogﬁsagg ﬁ@uné”EbrﬂHéféﬁﬁyé'f'Ca||y, the
four twi sted pairs of conductors 94 define a single CII‘CUIt whi for

exanpl e, may c&¥SETPiies 67 @BFacdi ghsl §193rhe3§et’f%tﬁ Y it 5&
conduct or 3P4 alssemiayedekiinand phur abgkyhet, Cilitle tthe Oteraiddy thlmmds

conductors 94 be protw dg?\ﬁf 8[_&&0 QSE!; gegdéi% té ocpag7,0| re rto§,1

defining a singl’e *¢FPcdl an-incr eas anoun conduct fce the
cabl e assenbl i e3:p®PranheTetar endoantred ﬁnk@hen%oﬁmcﬁgl% ag h@féémdaéﬂs
pr oj ect througtaetttaglhgggrlegg 66 so as to connect to correspondi ng contacts

79-of a serially ad %%Ce% 1?D©1ng is a detailed description of each of

35 the component parts of the CDA as well as a description
of the tap module 46 and the wiring harnesses 41 (41').
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35 43. Wen two sets of serially adjacent contacts 79 axe connect®d gcr
together) each circuit passes through the joined connector units 50. F?Pg
tap nodul.e 46 i sWOPYs63® 99156365 1 1 G C | 2002 PCT/ US99/ 09130 pcovikeadio
the two sets of serially connected contacts 79 are separated such that the
tap npdul e 46 itself becomes connected to the circuit while the CDA 43
downst r eam of t heARhlh AHIEMBLYS | s di sconnected therefrom S HOUSI NG

Referring generally tmeféati®s 23redhl1162€0 RoUsrBY Oroshbgldl Bfud sid Yemed
identical so as to b(g usabl e at either end of the gl oggate CDA 43. The
1EKd°6f TiheC

housi ng 66 can bt® REPTH ot Po&HHi% R &t Ush O AP RIGEr t ed
| 0 for use on th&7 cppdséTe Emndihrerseofas Sonwechheipblyy Fé&nmct heheopposite
ends of a cable r. 67 ar l.so.l.Qv e he h i can be
connect ed toQt heééé%%%%%eggbngﬁf%q %rn%ng [ ﬁhgi ?h%rgg?%gﬁ a%lgdnd.&ég%err'al ly,
the front end ofEd®le ¢rRivkss F TS iGTeeT157AniBAGHGeReRAt T8ERT 1 \6H Y163 aftor
e][lgtaﬁerrﬁnt W th %mwipilié/ ﬁﬂt@r&ntpm@usitsnatotthan@gig@é(ij@&ﬂ@s o b;ipk end
0 e housi ng opposi t e .t he engagenent sectjon efines a nounting
section 164 whic e‘?ﬁg@hso’i efa]rﬁ?/?&]bgiey "glgrtlr_rﬁﬁﬂgf’ﬁ thgagéﬁl jéé a@%eel?%q &8%7 and
67' thereto. 20 pbugholin dre Blgggesl Antandh26hoeathghébisi NthéGaddeny s

hori tallys,th [ I it ; i S :
orizontallyg %%ﬁ%@ Zr(hldsn'cq&gﬂ e‘%‘%ﬁsﬂeﬁ gfﬂ?ké 40 19&'”&1‘1{;}%1% LRSch

Preferably, each usi ng 6 s a plurality of horizont passages 165
whi ch are verti c¥#¥ve spaciaf dmart d6@sSpasseeftPPEnyCeht Ough: 1T thasi ng 66.
25 The ga_ssageshtlrﬁiis,pama_ ' tndnhﬁrpldigfé%mf gasﬁﬁblﬁegsﬁﬁnﬁxhd’ & 0[1 37' to Ee
inserted into t nount i ng section and through the housi ody so that
T bropect s | nt RIS SHE(ORET! 6 F85CUTRHSDe M PET ARE Bl eacBs 10
defines a nountiCRp size. The contact assenbly 92 30 therefore projects

forwardly f{om the engagemenl, gectlan 163:As S&6fe! s p%ﬁ{;%e%gy Ine 1n

Figure 30 so as to connect "'to an_opposi ng contact asse a serially
adj acent CDA 43.Comnasited de dcfedsledo PLREL E6nEHRPORE seRBt 1@ 92'0f &he3s
outer access sidaupAf e feusirad 68 vhi ehef 3eesopUt ¥&¢tion iTcligdes a

plurality and preferaply six af the access ports 51, each of the access
ports 51 being Z&™ %W@%Y i‘“f%OaE ?ngwm%/iﬁﬁéb%ﬁ%ﬁ% oci at ed

with at |east orglugs cuitto ahedébiusetgbyét hendabhe essapishgntsBewt iO7 8whi ch
i s di sposed,@d alqmm&égeraetc%ncégg%gli@gw t RAFO-ACERSE PAdork Rermits
access to the contact assenbly ofl a circult._Thus, when twQ 5 housings
66 are joi ned tdYerIRErityod &eg@dd epor FOB1ZPRE P} bY i FREPTH it SIS ICRE
contacts 79 of eashraddLuid. S@sagekerpbedl hetbent aphaochheadds /@ heeengaged
with a selected agne of. t circuit efined b he. 43. Nbr,

particularly wit ercé_'gﬁ&?tqiyo thﬁléleﬁgﬁgi %a %g? {%‘E%Wegﬁ%lusvi'lnﬁe%é%i Stnbt§ed as
a single-piece cidend®t.. Preferably, the material of the housing 66 is a

mol ded pl asfd ¢ havi nggt diesgsSheetnbi B5pss eobedded dherfimn sualk Hhat the
housing 66 functions as a shield for the contacts 79. The back end of the
housing 66 i s a°F §enéi& PPvesteangarar 1 shape SHFRPHET ned st Re TFPHGE -

passages 165 exttdedicagthetiszant akl ynehenet &f caghabFacte pasgagedleyS whadean

i hr qugh k f '
PN 9, ary Lor uah L gk 8nd | 8RS SE0.UNEL oLiy ePgll RARAAAGALED

effectively defines a socket whi'ch recerves one o
assenbly 67 20 dhugz" wheer ¢iwe. SExéRldpead h@CcaBy ¢rRRNECHRT iWditSally a&Bongat e

rect angul ar3shapeiWeldh ctaddichie@Nat hei despeooies dddc et g Prgvictied unikgh are
adapted to receive the prongs 117 of the Iugn75 t herein. Each plug 75
thereby is ab|e5Pan§ disposed 1n opp051ng contacting relation as

generally seen in Figure 21.
~ More particularly as shown in Figure 6, the housing
66 prefefably includes six cable assemblies connected’
35 thereto, namely three cable assemblies 67 and three cable
assemblies 67'. The cable assemblies 67 and 67' are
identical except that the cable 76 of the cable assembly

is



2S slid into a respective opening 169. The tapered ends 118 of thiv@é? gw
117 serve to guide the prongs 117 into the correspondi ng side gro 1

as the plug 75 iwoiomsees ed into the respective passage 165. Eachhdioushhg £6
preferably has six of the openings 30 169 arranged vertically one above ?
ot her-.so as to accommpdate six cable assenblies 57, 67'. where each cable
assenbly 67, 67'6Mefs nesrosedcicocthe) ledehohouss nngr&ﬁtttd@err@linhasea

six-circuit capacideyasalseough |E€§§réBa@ Sthe @ahmpessc@{@laa%aecaa still be
inserted into the %_ openi ngs 1697 f desired. The size of the housin

d. f
can be modified td BEESRSAAE RBRBCOR PRELIRD I iGEUESD %r hobiRe ﬁggéetes
whi ch thereby i rasrm&x—isr er7 'daer daspsséfiert 2% he WA QY 553Hhel 15n6iCud21 ROD2
PCT/ US99/ 09130 ¢ircuits which can be passed through the housing
66. More particu arly mn{% respect to the arrangenent of each passage 165,
each passage 165 ext #idd &htisr erpasered ooy iheethawiangesenisofeenblas

Figures 30 and 34 a @e7%I'detg@ogﬁa§vi3&aﬁr&5mm idhd & 'sicda EéCﬁo% the
passage 165 and |nclud? opposj te g&en ends whi ch en from

front ends of tN&HIGEAY 6689 FAESYREHY et BF ¥ %ﬂ%ﬁ?thﬁ%ﬁé 17T Fﬁrther
i ncl udes a stopthe lkldngBte fdekhbes tmbddd séntxnnﬁzmﬂ:thbugaEﬁeenV@ t he
hou5|ng 66, 4+ he _pr.ongs | i.d t r hr h the
openi ng 16910and g]rdeggbl é%tzg% d Sel:\pé(?n me (Srt}lq??%oﬂ%ot 33 H%esgag of the
si de grooves 17fl&§er5lgé@eﬁashygéeewer¢ﬂqﬁkuﬁﬁﬁﬁknﬂﬂ|qmblﬁﬁ KFggnee3p)l The

front ends of the pheRJS gaézrt Bergéya@é& pRortead dwdlidae (I@ankega% The
an opposi ng

stop 172 forned bg t he S|de es to ut agains
surface 75a (Fi gt egfﬂypoﬁrt ﬁt%.tcih{ﬁf'ﬂ§fﬂf' % o “PPREELPAserti on 20
t her eof and prebbswbynposbthonsnhgsc@@teﬁ&rgﬂyuﬁéﬁinéThhesbdbl$ngfaseoﬂf

cach Pacsade 108.ahoeohngbudesB.s s SlA.GPoe it isnoned Yol ool |y

above but parall Si de grooves een I is short
si de groove 174féﬁkghéleVhla é@t?%@ﬁxﬁhﬁrﬂ?b&inﬁ(ﬁ? @ﬁ@b@é bheaspace

serial |l y-ad] ace&teqnwéhaatéfi fapdeh sipdapiah il d18c@ane1t Be bapered end 118
of the prongs 117 of a g ﬁg S which is disposed in the serially-adjacent
[

housi ng 66 when PHB1RBE $2BEeHFR" mat ed together. As shown in Figures
25. and 28-30, the passagesmlbhe30ent fosleparatkediverableal 7y, ome f K POy hhe

other by hoy '20953' d} ¥.th§91 %éétﬂﬂleagcgsgx@gﬁ%'aym &CISS 9@?13}?5

preferably eflne dIS reet & nd
assenbl i es 67. ?ﬁéeﬁﬁﬁlapﬁgtmﬁhﬁquﬁ%PQﬂﬁx)Qﬁnﬂhf §@néﬁﬁt9§dcébh%% The

mounting sites oeul dnhep36sdeki pesl cl,%we;e& d&s '0medesnt 411y Teohetket he
contact plug 75.within the housin ch d|v5g6?% wal | é?G includes a
recess 177 dlre&$$9 ége SV@?@@I% BEFPUESOIBB130
sufficient rigidity so as to maintain these cables 76,
25 76' in this arrangement.
An alternative strap 83' (Figure 8) can also be
provided which tends to press the cables 76, 76' in a
vertical direction so that the left and right cables 76,
76' are pressed together into a parallel pair of cable
30 stacks. This arrangement is wider but shorter than the
single vertical stack (Figure 7) and provides flexibility
in routing the cables 76, 76' throughout the different
sxze passages.
In each cable” assembly 67 or 67', the individual
35 wires of the cable 76 or 76' are first connected to the
contacts of the contact unit 78, and thereafter plastic
is over molded onto the wires 94 and the contact unit 78
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bel ow each stop 172. When the contact plug 75 is fully inserted into the
housi ng 66, the |ocking tabs 121 on the bottom surface thereof sli deDﬁészung
the recess 177 umbbd/sdsbe rear stepped face 123 abuts agai nst thepeeoe®mopid
5 prevents inadvertent withdrawal of the cable assenblies 67. Additional
recesses 177a also are provided in each passage 165 in the event that

addi ti onal tabs dxih arleatpridwd dethpRy steewn onn 7fhamidoheuehgageimanfi gure 30,

when the 10 cabl g assgidi €567 A 84'1,27@ rhidianed faos&hgleogiseeléfi the
cabl e assenbly 67 or 67 on one housing 66 is inverted rélative to th

cabl e assenbly 67:%f€ 67'ADrR tHREWithert o FSIPRG T tASES EARBUI Y, 2L e Pﬁ%lYW%ﬁJal
contact areas 14d:afireacdl oif tthe tﬂﬁspaj’aaﬂ@a gleectisi'calineentaehsenr8 ar ecdd

di sposed in pp05| relatlon h the corresponding cgptacts of a serially
adj acent CDA943 asng%en i (ﬁ%%%s angr ?f% fﬁ&%éQEOQ?act areas 41
normal ly are d|sposeque(ﬂhﬂenﬁbhﬂtd$%%mﬂi@5héﬂ,sﬁdh that coheerespent i ve

circuit continueshd h{&}&h}# hes Q%%m%t@t}n\é{@% %&%écaﬁ?lyog%éﬁéd To
protect and shield the contact assenblies e assenblies 67,

67', each housi N EEFIR1 Jd& sr”é%ﬁoér?glﬂe&r“?ﬁﬁoﬂas t%fewﬁ. BhCékfEknd

f or war d y from atennaie pasSages hbafsingeker inng tenkrgblesva@dAickb and 25
30, the hou ng ¢ 6_pre rabl S r.ee 31 e formardly
fromthe frf)(l?lt e gecgt (; it e%a%%‘aéltets% 165%%\/\%%g 195 ﬁwg%{igt E% % di sposed
in an inverted regdratdasormsiniit ot r gead of Ehgusepportthecsmoad%7 181 of 30
one housi ng 66 afg. AR &l Hdklddnd11g Hiengaea %&Ba§51§?of4§f bf80s P vieen

the shrouds 181 of . a seri a&g acent housi ng . ousi ngs
66 are joi ned tcyelh&dassmdf of Wse Sbe Eéﬁtlﬁctasé§§‘€%?'ﬁe§792r%fm%‘|‘1"eted
housi ng 66 ul ti nat qiqe;ﬂtslc&hl aliied iy assbikewvddl8wagf £86met hbehotdendiaesi ng

66 in whic he ¢ act SURpP e ou 66
which s mted (HORSEamIE 1Y st uades O Ehb RoRishate poifie Bor bdt
Each shroud 181 sunnqmwea:w i7Jaleind epacedipatedopahatiedbntaleaeth|s 184
whi ch define thedn and bottomof the shroud 181, and an inner wall 185
whi ch extends vertically therebetween. The outer_side of the shroud 5 181
i ncl udes upper and | derShaed WELI8UTE: 6 ohBe183PENn85 138nPEILLK t hRvs yan The
upger wal | sectim?nﬂgﬁ%lsiﬂi%a@egrog\éﬁe%ﬁgl\pml chef l&zfﬁn@nbbdct:]ensaa Omnd)ftﬁerle
si de groov 74 of t a T r_wa se arly

i ncl udes aezgqloove i vc\ﬂrw) %r?O%g( ;6% Ext e%slrlg\r,\\?ofwfﬁdgﬂegé?g%oﬁr%lcf\:s/%n‘}l

These grooves 18%heakgyigq theyckf ¢fe maypper enehefpEohnso 1979 EenERE opposi ng

cabl e assenmbl i es ol /' i AVRSR Tc‘é?:n@@lﬂ%b:ngio@ﬁ aéelbowﬁgaapggé@@fed Tihe
upper and |l ower wall sectiqns 187 a are vgrtl(l:f gﬁ%ﬁ" gd apart SO as

to define one ofPIHeI8&cesdSHEEEETE efSl(’Fi“aEFe e58

facilitate the ocmwpecti eo ohe wonheosomgbl66k EBeahd\AEheWadejmsgcblmk 188
has a great h z h I 0, that
t he respectzl%\(/e (;%{Jd'[ e;m%aces f%gﬂ‘%ﬁ 1%%%%e?relo g?eg\%f# %ﬁﬁ dgov\g’?gdﬁts%ll
relative to eactpfotther saprosén seqtipgar 83 5 Bhe sBackiel hewRlags 66

i nclude a staggqﬁér@lrl@é &f7,t abs whgebnent er nesh when joi ning two housi ngs
66 together, and the fse bg%we n the gces 192 and 193 o t he

shroud 191 pernits tHi 58518828%1%3 RaPRYAE ST FOBC acfl itate
t hi s meshi ng, trtéwmeuar fbace;hiegaonset:apenedf nehe képihgontodnsl ¢hereof as

seen in Figly %g %gﬁq%r Sicgle %Qéfogu%PQCQOE@QQ B8 f é&;ﬁ% £ | S eldss

|nterned|atetabs out'er ta ures 33 to ch are

st agger ed rel at iVe 3832688k 3¢ SorREEWREAf 8RB H“é%’éd%t? nPeryalenent of the
housi ng 66. |n paErwesbak, ofhenkonstal 66 foel udering tid etsmtketer tab 197
which is formedbs'L n%l ar t.o tge | ower wall section .. . 188. Each

intermedi ate tab-P5F P8 dPsP68E§ in the area defined vertically between )
gach vertically adj afbet fpmwrarQSeoﬁ ofir bhessugporTheet¢tnien ntdi prefanablyo7

has an inC|3i5m3d includes the generally rectangular engagement section 81
which has a reduced width and thickness relative to the
support section 77. The engagement section 81 is
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outer face 198 and is vertically aligned with the | ower 32 WD 991 56365 ~
1 0 CT 2002 PCT/US99109130 wal | section 188 to facilitate alignrment)®f 2002
housi ngs 66. AdwNa puwsadsl y, the outer housing side 167 includes atT/use9n9izg
alternating arrangenent of the outer tabs 199 which have 5 an Inclined
interi.or surface 200. The outer tabs 199 are either spaced qutwardly yet
parallel to an UpPETaRAIYe 48ECI 5he1BPUSaPTaPe dfRPosREETFPREHE Fedittn

bet ween a verti caldotiseacedweanr tok shppuds 83t idhern aamdusidg 66 i s
inverted and mat i th_anat her 10 _housing,.these er .tabs 199 are
adapted to ali gr?%\c/jaat T gF,CSéOHOPi z8n gl 9‘3’?1Iaonfgé')%J aer%ofar%lsn ndi9Rg out er
face 193 of the dwdacend2 isedeifoneli8hevebetgeen he D eforfwiced 108 igh an

i nt er nedi at e t ab h9%cMane \Ragt LEHLAR! %108861 HoSE 1% 66; has: quer tabs 199

di sposed outwardly of 15 respective upper wall sections 187. As ‘a result, a
space 201 is foGEtFaHetdetRBeANGhPENVNEN APt RI'Y o ACCD MR EDne of the
i nternedi ate talkhek@dint.her ebet ween when two housi ngs 66 are joi ned

together. Once two hqusings are |oined, each acce 0 exi.en hr ough
20 the front side 16 |n?orf”ﬁ58i %F(eir Por tg " %?‘?@e'ssrbtgn%élcntsl]%rh?%lud%i§ € Wth
respect to the e 7Si dartb8rofinthudhsushageeBtast syevt i B Riltprean.2S and

34, an inner tal03dng 2RE0%LAed7 kN EhgeRRREE] Pet YR 6Bt Ve THICal LY
spaced pair 25 of shrouds 181. The i1 nner tab, 203 |nﬁléjc§jes an mcﬁ i ned
interior face 26PME@FEN SHPRBGSI R BBNFACE ndEFRERY htr i face 204

aligns with onecehnti-lee zBsetbB3y182 whitheasnd hpsimedisiowetitemnt when engaged
together, the i r..tab 203 slides _al ong_and overlies:the | |1 185 of
30 the shroud 1 .%t'f‘kjigvleﬁg ilﬁgéalg‘h erfor? atg% %%{A{‘Llsterfvle%%dé]ar}i%l’ g}%%t he

housi ng 66 duri gpritactengagubiyt 93predatdviei to cdmbigrntiatt wurparte 9labs 197

and 199 and df he will +$8CH108S7487sap8udg8a Mo A hd hRAEs | Fg%r,attir%g parts .
frictionally fit together t0o hel?g secure two, housj ngs 66 together while

al i gni ng the opSOStAGTtcEHPREES Eherebere B e Ihg BPHRHEde A KBRudes
rough al i gnment horaisgl @6 gHi U Nghé WeohoHst NgSs b o et hiey .atRef @l ifngato 33

WD 991 56365 ? ?_t=. t; 2U02 PCT/ US99109130 Fi qur 23A, B and 25, a
hori zontal |y el (\),tr?grgéga;ﬂ?'gﬁ%ﬁta?gn%ﬂé 7erb?%‘?ee"(‘:et%§t f“glrtv}\br?t ey fromone end
such as the bot coemreanonfiinhechnuathgagsemiThe Tphpdsitte taqyieid yof the
housi ng 66 doncl udgacaneorpgspondi ng alignnent 5 slot 208 which extends

t heret hrough. The sl gt 208 is generally rectangul ar when viewed fromthe
front and is adapt ed"tbhr E88PSECt He tRAGTRAGAF. (HERGLT. 21 the contact

support 91 is generally U-shaped as seen in Figure 12,
and is connected to the engagement section 81 durang the
over molding process as will be described herein.

25 Referring to Figures 12-14, the contact support 951
serves to support the contact assembly 92 while providing
for the connection of the cable 76 thereto. In
particular, the four twisted pairs of wires or conductors
94 of the cable 76 extend through the length of the

30 contact plug 75 and into one side of the contact support
91. The contact assembly 92 inserts into the opposite
side of the contact support 91 until the concuctors 94
are positioned adjacent thereto so as to be electracally
conhected thereto, such as by ultrasonic- welding:

35 More particularly, the contact support 91 includes
four welding ports 95 which extend vertically through the
entire thickness of the contact support 91. Ultrasonic
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The tongue 207 is a relatively flat blade which extends horizontall

forwardly and has a tapered front 10 edge 209 which facilitates Qi éﬁhmﬂz
and insertion oWaepsBegngue 207 into the sl ot 208. The tongue ankCEBUSB/09130
arrangenent provides a rough alignnent of the housing 66 as seen in Figure

31B, particularly f relimnpary ali nt of he shrouds 181 prior to the
final 15 engagerfﬁ%é)ldi‘;t?r%uﬁfﬂ%‘rtn e@%%&efﬁélr eThf‘§e€ﬁ§§ré§t? heteghe
cont act assenbl iwesl @ha@rpoars AR etkdm gioslel andabyg lali ghaenbnbeéorﬁlmmm:al |y

bei ng brought '@Pef%géf% é’gflt}lc e%tt*l% 2Re0eBEAALL X SC6R t':rileq“rlen

31B. 20 Each tongu er i i ng neans thereon.
Figure 31, the |eKiarf messRRGHT) ses an |ncI i ned tab 2Z1 whi ch defines a

rearward facgng abut m&m Sthf aceh &b 1 cH @ £ @ﬁlel pedatiabo2dlssl i des @l@é@g the
interior wall 213 0 he slot 208 until the t di sposed

rearwardly of th&H % StF Face 170 58 Y éﬁéﬁea lPF?Hé??aﬁ%ﬂrr HiRdtom
outline in Figur®s wacﬂrmmfncan,zddtalalyuunem rsapéatevél@epdavgr;ﬁdrts

di sengagenent ofgd he Ji0 I&g%ee em € t ihle so as
to permt rranualgvertr cau%%}Pelg?rfl ?16‘1\hegt(';‘grr1 gggg‘ggggﬁdbiﬁéﬁgf%
di sengagenent ofplfﬁrfee#étmg\uéla@?cvrq aﬁrreﬁeléwoﬁléesbyeﬁher: BaFE&dl /1 ocki ng

means may bep pr aviEed Sty 95 &EF 85 wilichhaelfi ke. upRaydew Qﬁd%@nrﬁvﬁ&f&l@ ng,
se] ect ed nhunber “of

each housing 66 readily acco dat es e.nmounti ng

cabl e 35 assentiPEEISENE FeANm 0, et epeEHEeEan Bhilechbf | LWt B or e
assenbl ed to a pafi reaath hmaist s dehddickpased4at st ieinpgosogetivexls tiheer eof ,
the CDA 43 is f gggqi > | 56 1 9 3
Nanely, the bungfe 0 C;}B’ sto\;\g&%é& t%%%gt ﬁglgdg |ﬁé9<?ﬁ%5§:%%h§4zé 93]9019:% he
CDA 43 whsl e t hdedirlatiyaly Fimtand housr ngs 66 define the connector units
SO on the opposite erxdfe Paddrye 3y |aﬂ%o4gnc5u5é§hah9&§tﬂ@n6@r|k§t9ﬂ% gy 3y
engages with a seri y ad] ac n&dg ig as to %ogg V\%h%&% :I'Eo

t oget her. Each pcéﬂr r’r‘* FarehB? Bef TH H5ort s
51 t herethrough mnulnq:ieremd & tdss cioodaacbroae 0§ seetecﬁrclmet&rdefhﬂ@d by

the cable assegt}ai ﬁSQZJ%l | e6c7n§7 g'u%go@S%gnp#Xcgé L Laronli e

plurality of c artic Iar the support

sections 77 theraé%ﬁesgﬁléilébttl’rr@aﬂhartélleyWrellém‘ﬂhéoﬁbu%? ng B8 addsHRwrl n
Figures 5 agl 6.pa8M li&eagh gkl @335 1@saa§§bye@7ad§3cem§ @@Stﬁé \Rlgsagreur ed

in position, it is desirahle to pr |de£_)l theo erall
connector unit &SEEHAT. 180% SF rﬂ]aﬁ&l%? % io‘%ﬁ‘g %‘r b KEBE e
joined to all of94 eprsupp@Ed. sections 77 as described herein. 20 CONNECTOR

BLOCK. Referring to HOW&H unV\’@‘i'&utxJ%% §abl §3a§§&”1047' e§h<§71@£t§11r§37 edye
nmounted in the housr ng 66, the ribs 85 are arrangﬂﬁI ‘Elil arall el rows on
n

opposite sides S {hE FRHAGT SYB @ﬂranél?rndm@e I IICY A% e 25
posi ti oned xme agaiitgi fie @laies of ao\telzbncal smmkrdil'dspemmmeﬂmnnehlsock

68 I s adapt ed tc1057I er%qtno e:[ah%l g%]:r.r of ﬁggngélgn £ tg' %géag:bekd %f nt aCt

pl ugs 75 together. Nbré par ti respect ,
t he connect or bnmszca@@m@ igdvd€ld nor (wmlpl 398i @lspoa%dt@mmm%ﬂ parTéﬂeI eI

row of slots 22%%@1@ Q% #aQeC%heBEhOFYBRE! ¥n@nfh s arh@rzﬁswgl%t end
221. The slots 22 have an_hour gl ass- shape whi ch corresponds tothe cross

secti onal shapeeé‘ld Pfe thep §hanngdc 4 07 hAE FH’éS%%nEb?'r]n]e‘ét‘?ﬁC}rﬁ%ﬁﬁ BELIn be
posi ti oned tear fare sdma -dﬁ)deh@arsrshga&SMﬂd(thzmr% i b5 faidvax el )y vdoidrhat t he

ribs 85 slide intQ e, 3.013.249 thiHgh LAS; QPefndd Ple GRS 221 35
(Figure 15). These passages 112 open into the welding
ports 95 so as to permit insertion of the contact
assembiy 92- into the welding'ports 95 adjacent to the

35 conductors 94.
The intermediate wall 113 projects upwardly an
additional distance to define an overhanging flange 114.
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WD 99156365 1 1 0 C T 2002 PCT/ US99/ 09130 thereof. To accommodate
variations in tolerance of the ribs 85 the slot wall of each slot 12067 2002
i ncl udes .a chanwe@ 992835t her ebet ween so as to allow I imted fl exPogushydons
slot walls. 5 To lock the connector block 68 to the contact plug 75) the
rearward edge of the_connector block 68 includes a plurality of detents 224
whi ch project tHhBReftdRPeThe? det8AtRTIAFH & A agied Wit Re€RBesPots 220 as
wel | as correspendhagenstcasd88s et t 15 plrugysupaa)t wddeh oper€. 10 The
connector bl ock is_slid forwar anto the rib upntil such
time as the det gg?gggggg%gp@%c%ﬂéﬁ/ nggaé/grert Céalﬁ’c%%ghgsééggt 88 FeVent

i nadvert ent di sehgagepenn1bf2¢heasonnectiey dessuk 68 herree Aal sépherhengt hs
or runs of GDAsp43.pmyobe 15 provided in a single raceway, the connector

bl ock 68 can servé the additional function of coding or identifying the
connected series of EPRAsIA3NEH it (AT GRS 4t §16K¥3EENHBELRBA SEPF es
from anot her coanected 3e6i €Bighpe EXANPIThe tecamrEacer 1bhkotkaib8 are
provided in threg iffege c rs. ) in a single first color is used
al ong a single ggﬁ%gt&?g‘é §£r|£llté% %geén%%ﬁh or run) of CDAs 43. Simlarly,
a second col or is us®defepnbact hewrpert ofl doatIes, 1agdudeshpeaetalby is

used for aibhirdebtanghl £PASYosYyS ot Nalc BRGNS X6 Welich @xespang of
circuits 25 has_its o distin col or codi ng whi ch_hence .serves as an

i denti fying i ndfeF%a¥ Ytlﬂ%}'?%‘%.tlﬁ Hdt2 £GPt P a2ty "aVso? be used
besides or in cesbucedi ohigkhdss heelad iore cddinegot.0 dhet prgngshl o7 f $erent

runs of CDAs 43, gng, [5OM{ g, 0L NSE . 0T 30 XADLE, ket ets, onupber's or

synmbol s may al s6 be provide e connect or inavrsible
| ocation. Alterhausiry y§é orhedesoniatiteredin,: RadCBASO4Brebart bke provi ded

Wi th distingui sBbRGadngli @é%ﬁé%@é@@ﬁ&fﬁd@@l ¥ Hehepveddeeha is renovable to
permt changi ng thereof. 35 en the connector bl ocks 68_are nounted in

f. .
pl ace as seen in Fi glit® BroRI8phtt have (aRedsd 58CReen®t helfront edge 22S
of the connectopabtbckland tihe oppastdigraack 1@ndngddudeW &p88EE63HEer ~ 0 C
T 2002 PCTI US99 1 c 1,.ng, I S.5pa LORr | serves
as a keying spaé:lggz ng%‘g %Lllié%%%és)&tédf ‘Jf*}a:Ar 23?}# t%%ﬁr;%g %ﬁ%&(ﬁﬁﬁgégﬁl inigé/]%o
Fi gures 4 and 52l1hef kelylely epwekrde tiypiacflanyaire gisergéani auehrideatout of

the four keyi ngrpPasest226s Wi €A Ml 1d che edelehRedadnpasst Nehendm e For
exanple, in Figure 4, three_of the four k«ié/ilrl}ggﬁs aces 226 are . fi]led by the

keyi ng bl ocks 68MGn712e SHotRTHE shfth 1758 e A GhEnaPaS F1YIM™%i de” of a
connector 10 unréldbdive teftheopesusiiiy sekeyinsgdepaceb2dbheréinpetidescri bed

herein as used |} ] t] i t ap -nnd 4 (ihirespect to the
keyi ng bl ock 69{39?%9%_ti;;?/i‘Jﬁggb%%ék%g%ﬁagﬁéﬁ\%e#bﬁgagpgvé%gcrll%a‘t?%?sha e that
is formed 15 frbRfeot R of ashe cCOMAC th &IPPSitde 98f 1PRR kB REUH K %69

i ncludes azpluralityrigd et tsn odutedandi fgeskohrwak| suggdrt Eac hf st ewf

slot walls 229 defjnes a slot 23 her ebetween whi ch_has _subst ant.i ally. t he
sane Cross sectf%%ia‘fg%%a?)ep%%rt%g C??Waéfglyzé’rﬂﬂe&gaf‘?i gﬁ%%%%g%aeb 3J1é/]i s
provi ded betweefFeactepals arid sl@hls W2EChshays vo pnovidedf bromy nsuxfhace
flexing of the gotayalls Igégdsnt&r Moty Lheedli ¢bAg sndaderenioof the

S

keying block 69 with the ri . I necessary, the flexible slot walls 229
al so permt thelqg$qqﬁp¢ﬁ§gﬁg gorface 122 facilitates sliding of the

30 contact support 91 into the housing 66, while the step
123 snap-lockingly slides over a corresponding step to
prevent withdrawal of the contact support 91 from the
housing 66.

To strengthen the connection between the contact

35 support 91 and the engagement section 81 during the over
molding process, the rear face 97 includes sidewardly
projecting flanges 125 (Figure 12). When the engagement
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25 to be snapped sidewardly onto the ribs 85. In particular, the kﬁéiﬁgr 2002
bl ock 69 is nmounted in an open keying space 226 typically before t

connect or, bl ockV889%%34founted i n pl ace. Thus, connection of the REyU$IY/09130
bl ock is acconplished by sliding the keying block 30 69 forwardly onto the
ribs 85 until interior detents 69a (Figure 5) snap into the corresponding
not ches 87. The S&férRedirafBdsphReSYBROPEr FFES T ek MF HMIRES| dihisnal | s

229 to accompdatcd dvanitaetiads whithl praficeealoly the a4 igisa8h.c, 35 1Hwes out er

side 233 of eac 5N I r i S ﬂgq] ne ,of the
keyi ng bl ocks 6%r?ﬁé u gg ggggg%gs?gg ?gb§€92§%gt erég%fhgﬁékgghggrae | abel
234 37 WD 991 35368Nng Pogte $52602h PUR USHY (ISP eRa Ve Sed 1T i&lc wind
i dentificatipon |t%féeboﬁﬂﬂctd§ﬂb%6'k€$9§ SPECE {&a10) Mfdlite N WHRRI Y ch has
been assigned to the circuit that is disposed adjacent. thereto. For
exanple, if six cabl515§s€ﬁﬁPFE§ 89 Hhe %EMt%ﬁ%i 5 o 'BRNERS g 66,
each circuit can3bandahell ed ptauabitpl dyd proefexatript o paidss admea he
t hrough six as Lp _Fi . Thi ISt i I i epi n
track of what c%ﬁ%ﬁﬁ%gg ggé%?fgga%%% %%%%?%Eﬁﬁ%f€?¢£§%§§ ggﬁﬁ%c §£]$%?
Further if thrednc6hge bydeddeenglationr @PAS @I jninEddeoatherl &t
'flh rcui g s may b;e thﬁb@bﬁ‘da_§@ﬂ$ﬁgél Fh%yﬁ&f ijw Qe%Jberﬂ@ahé?% cﬁiegﬁangewi@ce Lﬁ?
ree 6-circuit groups_m gk e labelle 0 ‘ (dj stingui shed one
fromthe other by thgeESFangoa?nﬁ?9§§$SN%bﬂ&g.%%gaAﬂggﬁgg%F§T§%F§ﬁcﬁ§dule
46 is illustrate® iniEiglileg d4Pe formdd sftamp arcthder 4F c@ppeok matexttdliet
housing 239 supparbs ERT BEFERRM PhE LAEKSAt TdIAl lnd B2 WY cpe
construction of ‘the holstng can vary so as to accommoGat e more or | ess
jacks 47 thereoandigidnalj gertaotsi n9- 238 i i dpimed 2o FROWM oo setwalfl

panel coversSuCRhas ihBeviaGeVaYoRONEEs SPo OFereiML t dnidcdr a4 1yFaehnartleat? 1S
operatively connected to a jack cable 53 mhlchggztends fo.a tap unit 52. As

J 5
referenced hereitf, 2eSPREARHI GREHLFY | bk Tudile 3 ¢ 5P6¥e8ed 2918 th
any suitabl e | enghbavhecarniarshaltisabdmova] icxr iHdakstr atfed oneeFicgugr e | A

and a | onger ca v LS. S | 5y F ferably -t j.acks
47 are eight-pogkﬁfggtn%éﬁ*g#gh%%i%?gﬁé€%r%%ﬁ%%é&%§5§§%b?h%éc gs4gﬁéfg% can
be 30 provided érpévignah epetaehseh?i onal phone jack illustrated, for

exanpl e, inoFi gure 4dordVphrt sRELE1Y O e SRARGJY @at@nehs sl ancQiudele tgg
uni t

unit 52, the tag Hnit 52 If ggagted to be ig_ rted into _a connector
as di agrammati c8l P§TFFPOERT at €3° i LRI &5 2R & 457 0FSE59 Eéher al | y
i ncl udes a pl aspiloradady 248, reateprdl wchextht ipypjssppory piewresn 1i3d3nethsi de

sg?% 62(2(51 a keyingprohecisnd S46,Me Al SO GG a8 neo” WR
contacts 79. The contact carrier 131 is used to hold the

25 contacts 79, and thereafter the plastic contact opening
device 129 is formed onto the distal ends of the
individual contacts. The contact carrier 131 projects
forwardly from a front face 136 of the contact opening
device 129. Once the contact opening device 129 is

30 formed, the contact carrier 131 is broken off of the
contacts 79 with the individual contacts 79 continuing to
be supported and separated in parallel relation with each
other by the contact opening device 129.

As shown in'FiQure 12, when the contacts 79 are’ -

35 being formed, an additional cross link 137 is provided
between each adjacent pair of contacts 79 although the
cross link 137 is thereafter removed after molding of the
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~~0cT200z PCT/U S99/09 f 30 the Inner side 245. During connection of QB? 2002
tap unit 52 to a specific circuit, the tap bl ade 244 Zs adapted toliln t
into one of theM:We&$sSports 51 while the keying projection 246 PCI/Usgsgsan
to be fitted into the open 5 keying space 226. Since only one keying space
226 is left open, the tap unit 52 can be engaged wi th the cqnnector unit 50
in only one ori éftdti%n CPRPERSr BEREEE {%9'[?](8 27 DIAFE F452 1e SeRF B 8de
244 i ncl udes paittse aforglaettsr i76al Thacesnék: 07 A ffitest reimderal0 oZ5@ hikher eof .
The opposite si q r o] n i - t,l,aces. Since the
tap bl ade 244 igeﬁ‘%%lné&m%ﬁéﬁ Pﬁgufgﬁgéer%rg%&e%ﬁ'glél e sli3de 251 serves as
an insul ator. \Wen tRefeapipBage Paaures|hdertedihtld afasbc 695 tBEtpERt 51,
the four paigs ofs ige?@e21249sl EAgPE® WhéM AHWlh&OMaft teRCRidrdisw duak 4
contact 79 of tp%eeﬁf.our pairs of contacts 79 supported on the contact
assenbly 92. DuftdnSerPPSR*of PheCt apr $ adtt 244 2% HEPEEaRERE edge

t her eof cont act $hehreofont abti sopentagt devex €l 4R 9% s @dapted def bect 20 t he
cont act opening i 2 i e B qur a ate two
opposed sets of X o\r?tr%?ts% %SQQ%Q@?Q%H%@IOE 44 {fheér %%fqiajég% I@tg\;{%gg% slide
bet ween the pai (PPofi3caft dddysyoabed s i qite TP WAEOVAPH the traces

249 ul timatiel y ¢ihaCkoCRbhaspesst gt Upstwedin e epporGhg ¢8ns@caSakBas
connect to an Uﬂsér e(%m CDA gg from whi ch communi
fiér (5pg55Eng%Y

t i |
received. The o OWnRE r%%’m%%%tafcet%%%l g‘g’ﬁf I&%‘g?’t %8%(({566& te
insul ative sidec2¥¥esf whee vapwed athecor4zhe Siinbe Hute alisac 885249 cangex
connected to th%u*i%'ﬁg%%bk‘éﬁggs.5§hew?f%e ré@gﬁﬁé;@:'o@:(lalcﬁc%‘lgs' Shown

electrically connected to the circuit i ne the upstream cont ac%rs] 79.
Si nce the ot her FdGWESt P@am EvnteEtRlyo Wuntariitadte arRduitdtefasi dengskelt he

circuit isibyokemadewnst pearing apphedd@eddon point. Thus, a particul ar
circuit extends 35 a#%gg the entire Ier\?qt of, serial l.y connected CDAs 43.

However, once a tap | B22E hd“ P A P7C9ull§r,5p§‘cte§paBla§5ea244 i's
inserted into asudfdessnpodistidnce heo @g i tp1®%ridel oheQhGnir2@d02h\D

99/ 56365 PCT/ US%%@%&?}Qe%ﬁ?féaéfQo Vihi ':H:zeirﬁ'gcc%s@?—’%lil Bég%%eﬂhe

downstream of th connection polnt an e clrcuit is Instead connected to
the jack cabl e 59n&AEt8or8equently, the hack 47. S Since the endnost traces
§4f9 (Fi gur eoS)lsI [ deAbegﬁ@ﬁﬁthm@ﬁ@adg hiree 2§f, telaehpa'bhs_saf; gontacts 79
efore being align W t correspondi ng .end contacts .79, .i,t is
desirable to maif%fggﬁrt ﬁgci‘dﬁ?%c‘?‘% afgggkelpod%a‘it o i mSFﬁélPPa%éé'zﬁﬁduﬁti I
the tap bl ade 244arwatdlyyedOendisry t ehdan cadie caxcdddswporh 5%, sThidsbiyg

acconpl i shed by ek oKiydi Rgot PRe t AP S8 itk Wil -R3ikkS paksagBL! 1158dEUM and
| arge hol es 253, 254 and 255 respectively. 'The small, nedium and |arge

hol es 253 t hr ougHE258RERFT eSPRRE & elect iV ARF G YHRE  dFRFI €47%88a, 158b and
15 158c of 2che eentaech openisgsdayirosddidlhehdionpheshdbBas&bg8eswhen in

contact with th p a 244 r ai . cont acts 49 f s ace
si de 250 of ththr.l%% Bﬁédg%ﬁff m%\%‘grlfﬁonr?ggot%ﬁtg 3?’@??2}{?5%%%%9%%% are
aligned with thdigeetdgpadireentsned |thareindwczerand4l-ar §8 Aokesu2ss &o 255,

the dinples seateW hAlNpLBESEAHO} ESEAS SR8 BiFittdr ecitadhd abl avet he
upstream contacts 79 to_press agai nst the correspondi ngpgg}gces 2(439 and

pre
conpl ete the el EEPPPESEACRY cti® MU hr ORI tAT LledP F FYFBA%f this
tap arrangenent re3adisnl osefewiti?mrd SirePatrert cApilegaveoniSeiial NBhe

ey oon nt o SN IR L AR € el b fpger s
with the maxi maFh&%PaleR¥ epeRPRFYShdiAARINA | Preferaboyhgy nltrasonic
. welding wherein the prongs of a welding unit are inserted
vertically through the opposite open ends of the welding -
35 ports 95.
To provide frictional engagement of the contact 79

with the contact support 91, the linear section 144
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30 words, transversely relative to the sideward direction throughbwhbﬁi @ﬁ
tap unit 52 is inserted into an access port 51. This oval shape h I
the tap bl ade 2P 99/4&45i ng its insertion since tol erances can bePCT/US99/09130
acconmodat ed. 35 To connect the i ndi vidual traces 249 with the individual

conductors of t . ack cabl.e the traces_249 exten
t hr ough t he Iengﬁﬁkzﬁ tHQQHgﬁeﬁoa Spaseq P3 L0832t W 9?%%%%%¥q}1'5 145
PCT/ US99/ 09130 Wiradecto cpposespordigaglhér esTRE9batbs hibd enenbdrreafhinThe
i ndi vi dual condygfor, a%Elkh%fI%ﬁE cahle-49 @éﬁ -ipsefted in electrical

e

contact within thesée bores 259. Thereatter, head 243 of the tap unit 52
is over 5 nolded i n Phgcdormact spdsl aflet her ERFAFHEI (URT ST HREH edges

§|60don2t he Q:DEOS:Idg%tfhledeibyt h?’ég@fgnﬂﬁtﬁhoﬁéﬂyﬁgt@egosf][12/@| yiﬁ@mgﬁ ithe tap
ade 244 withi 4 fter { i rther, each tap
bl ade 244 1 nol udLE 270 MR 1 56 2Pnbr S-PAER by STBRE P61t WA Ch e St b
to abut agai nst tdgetdepgosi ng 9&rtace$aﬁ16th§|gqrean@)e@¢8thﬁ9c@mnﬁﬁied
contact ali gnment,hadi-es 7%1e‘9[‘3‘éﬂdt @ﬁr&é‘xg}ébéﬁé‘ ep244:b8sT1hd yed g ted

si dewardl y. These stops 261 thereb to ensure_proper sideward
al i gnment " of t héhroughatbs E@QtﬂFFhOPﬁélﬁ%r@%%b%%d?%g %Rﬁ&%ﬁn@?%@?ngThe free

elnd 263 of d]tme tt&ﬂér{élo&de &é&habagsb§e$ﬁ9ﬁr@ple1$@ BRrbgpr e diefdrm@hcﬁ g

al i gnment duringjnsertion_int t ccess. po The tap, hea

343° Urther 1 5 ACIBRAGH Rt ReTESUEERod 75 Serreniiit Bia Wiyl

proj ection 246 pm@pe@gssﬂpannﬁhe |ﬁherSEQUe1$M5lanﬁr®M§ﬁQdIwﬂup&nmﬁuuﬂ

wi dth which al | Qg warhobla%dgﬁgts E‘fcl%hbé‘%@éli@p@&ﬁé& NG B R4S &2 %11 gn the

connector block 68 I's nounte 5h eyin rolectlon 246 1 ncludes
a pair of 25 fl &enEpEtprangiered3wneEh @Fo‘f*é%tcemae% dl S and&e@ntact

vertically 1saoace<ﬂ>eaﬂagt d%m@s. &Q9d§§|ﬁ@l@tﬁ*lr@ly&@l@nﬁhtﬁfqi&mwrfle‘)ﬁn'@een in
Figure 42, the slot 2

he sane cr& S segﬁlona epap as_ the ribs 85,
simlar to the §F59§Slﬁtﬁh5r88ﬁH85§%rw Rk eBWRy i fo°H & 69. 30
The prongs 265 @petsatblGBembbysfQenebatﬂxct@gethealIth¢f¢qnmaq}tdpanamb and
Snappi ng engagenRih caf 1b8CRH0RYS, 265 SALEera CRLE CopAnUdit e Af sidie ribs

85. This keying projection 246_thereby serves to hold the tap unit 52
stationary and BPrEPERE VRAGIERL &Yt 1BFS cTfHIEHERt CRIRITINE 38 HUdther, si nce
there is ooy orppepengkeynhigcspase 22kuodn ihethpsd ramen conimacicers dn t 50,

the tap unit 52.¢an Qaly ¢t (ndC-32088%d, Y& Je PAOR £ GH 152109130
movement between sidewardly adjacent contacts 79 is
permitted.

During the connection of two serially adjacent
25 connector units 50, the contact alignment bodies 129 as
seen in Figures 20 and 21 move longitudinally toward and
into contact with each other and cause vertical
deflection of the contacts 79 near the contact support 31
to permit the contact alignment bodies 129 to pass by
30 each other. When the housings 66 of the two connector
units 50 are fully engaged, the contact areas 141 of the
two sets of opposing contacts 79 are disposed in
contacting relation as seen 1in Figures 20 and 21. To
' facilitate 'the deflection of the contacts 79, each
35 contact opening device 129 includes an inclined front
face 156 which causes the contact alignment bodies 129 to
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be plugged in one orlentatlon whereby the tap unit 52 connects to the
upstream contacts 79. Since a plurality of tap nodules 46 nay be erpr&cer Zp@
a connector uni wo®/sasd t hese tap nodul es 45 may be 5 positione®criusesnggzg
adj acent access ports 51, the prongs 265 have a reduced width relative to
the wi.dth of the tap head 243 so as to define clearance spaces 268 (Figure
42) on the oppoSiefdestdesrtheprddy . AThENE | i HndeoBPack £1PRG1PSr mi t out war d
flexing of the peBEeEn265 W thout 10 Interference with the prongs 265 of an
adj acent tap unit 52 hPr eferably, the central ﬁes f the tap bl ade 244 and
the keying proj ectioh248°BFa°5p3ReY A TSR %%I‘ﬁfq & *Y&et8i SPEhces
froma central axi seR8¥affi goeecdhtadtd579 hepdrapHeads@4310thos, thhitept he
tap bl ade 244 '%p@tﬁe(:@@t.e_rlﬁefagftﬁ@uié)r,tMI‘F_l%lsiFr%?it?ﬁntdh%uE@QcHnﬁg75333Can

be renmoved relatively straight w thout tw sting. ther, opposite en

faces 269 of thBTPYpOREaBNIAZs aRRaRFeA oF | SPRRte ik shGalaBi Bodntes from
the central axege264 %01asp@0aéocalisad fiasddird at rlranaiyhgret thg forces as
the tap unit 52 ié ;er@%ed. To facjlitat .ree%val f tgé,]t ap unit 52, the
opposi te end faF884589%%f CPREATRD Haad I \?é‘rrgf(?@cien rdfy t6&Rr " each

ot her or are sl @agedesdd asndodebléacs | thateomeurad 7¢r idopnwgrdiiyt he tap head
243 during4igt s renov. bl y. f : |.S.0 . ude

91l e ELflarablyiqddiane kﬁﬂ%“ TGRS 409 AeSOshg

paral l el ribs 2706\_/vh| C rgw deoﬁ%ﬂ“&tte:ﬂt e L s tld?Eg:BIy,l e h}?ad 243
can have a redub@a1PRi 8RMes3TIF poic) ’ G €of1889akhe o

de;i nedSOhreEessepf %ﬁﬁf@@éggﬁeﬁ@cﬁﬂ_r SiH #cisindteintalife thecesneaceélydefh nle a
reduced thickness nge : e e .can either he use r nua

gri ppi ng or cansggcgﬁ %Je%lth??hpﬁom%aqaq &ﬂ&"\%ﬁ‘l (‘:}% H&gégstgﬁrg%@h a bore
273 provi ded t hepdibhe dheisefmlly immdrimdfaer sgen has Faguree2li keA85 hook
whi ch can slidod,ff o j 46 out of
t he connec'?gr u%g?hg%'. %}2@ P%%@%G%gés igglzlw}(#%tg f%%%rég% %5%85%30 The
cabl es 53 assocFafedofi PRERELS ap® MRlfe M6 HFEest &hg @BBPFEAI| engt h
dependi ng on t hecHestt £d7 Iogeonfeatse.otlder natd \@strebhestapofnike 52 and
Where romote | oRaPTRIE DS hE® S TEr ALY, SoRBE R aGuE P el AL TR VE
CONTACT PLUG Refevhilg tle Hounstsrebh svat 48, camtalcter A4t ise construction

for the cogbact qpbugnhscd dendidi ahdl i SRS ARWEBERcdPe 1i s ThEPr | Mary
di fference between 10 the contact plug 75-1 and the above-descri bed contact

plug 75 is the PR¥PESTRAN L S RE rERdirgEEe or guide 280 so as to align the
di stal ends of the iwmdilithealasorautd=ars 4 efrrangabkat 7/6thaecoexdct® t he

other prior to their insertioninto, the contact pport. . 91-1, 15 In
particul ar, si n%:g the ?I;i:t e e |lsy oCTofnsneetcctreergilt %toi \t/%%t 5nfi%\él%‘cl)%lgi tudi nal axis
of the cabl e assemdistad 1Of drtk tdedlcombact Prefesrblyl- thhacables et er

wi dth thanzghe whgthe ofaﬁmn&aéﬂsepe7c_61,fifaaq1iyndicﬁied@ahrcew@§eé@g§a% e
fanned | at er al Ig after th?/ have exited thé outer sheath 20 281 of the
cable 76. Thus, CPPRHUSHTUTDrie i fe Singd eor 1ErEiLalitache fPave AP hort er

di stance bet weenay heaend vadiddeorcaldtes & agmadst.he Thastafbusuppistedl-1 whil e

the conductors 94, 5apec°§)’?°ﬁ%§!é %9%1%1‘55;‘%& Gakl 78 Qg%fae -%&e@per bend

and thus nust travel a fa distance ween the ~and the
contact suppor tChucuitstheomigdditdangdr cpogucsoxen8tr ey ebe seresidest v de

rel ativel y3g@quale Patihd eHis il @Gkl st be eerdHehgrs 9fngPe tdiywed end

fromthe cable /680, Me sontac SURRY L okohaubloRe T 4larend B

assemblies 67 and 67' are mounted in the housaing 66, the
contacts project through the housing 66 so as to connect
to cor'respondihg contacts 79 of a s'er'iaily adjacent CDA
35 43. When two sets of serially adjacent contacts 79 are
connected together, each circuit passes through the
joined connector units S0. If the tap module 46 is
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30 first to fourth passages 283 to 286 which extend | ongitudi nal l‘é oGt 2002
t heret hrough. The passages 283 to 286 wind sidewardly as they ext id %:rom
t he back end 286 dmeicee front end 288 thereof. Notably, the ba®kTaR¥PP1y7
has _ a w dth which corresponds generally to the cable width 76 35 while
the front end 288 has a substantially greater w dth which corresponds to
the width of tbeocodtdcttBeppertsets 1ol serialyy soPE6SES PEITER0E® 09 3p02

To provide SUb%&gng%ggkxtggugbcﬁagnaie@gg haf @fodeaeh 4paiitsel fcbadontsrs 94

as they pass through a respective one of the pas es .2 1 of
the passages 283nngcped HefFRe subStiht¥iS tgﬁfu;%g‘pgghgﬁghggﬁgg?oé}t he 5

conduct ors 94. FBi sapSmaaadaph ssheddbycprmdtdidhd heefiremt nost passage 283

with a greater W ﬁEure than the right nost passage 286 which is nore
l'i near, al Fhougﬁ—#—sﬁ |l has sonme curvature. Thus, the con%u%t ors_94 can
0

be cut to equal |engefiersingegeneyahiy| t@xidWie dd1%dr s 8o "SUBe M dnti al I y
equal distance firamithg ¢abhe F6rmdheinbfiei dENagea280 bs Lorivde Atom

nmol ded plastic. To secure the conductors 94 wihi Cleicv agsages
283 to 286, theifhes fBAagEr t?SOegg’nﬁBFﬁegD%\r?%henr[}%eg%sc,)&%?g?e%fhg?go éwith

fl anges 292 whiyghdpant bakl potitaver hi eohbeen@splediies €DPad3aeds 12¥3TEE9286.

Since the flanges 292 do not compl.etel \Y; i . passree tA3 piagd86s a
space 293 1% f Pﬁed‘sﬁdfé‘céﬁf Pﬁgrggﬁégt %ngeﬁn%l:é\?%e ond ctor%p%4gto be laid

into the passages theowppbeitperndsposi desabherawie e ¥r &t 8R§ 288 of

the wire nmanagef; 28Q,2l.5@anChudencliBhag Eecéamngse aforpregjtect iton$h295 whi ch
plug into respective openings in the_back endhfIac Pgnéaqu%ont act support
91-1. Ther eaf t éi@bleh@sger®l¥afdger 530 8 BHMBTet @Iy tovered during the

mol di ng of the supp@enealiest ithie Trohtarddthe theeydiprmg $écdedirgs: 1

which are fornmed the sane _as the. t de £OLGEREMNLYiS8C1d Qeridllgnd 81.
AsI di scl osed h@ﬁbierﬂgatgr?énegom?uen%ﬁc}g)?ﬁpgﬁgcg% eelg?ran rrewtlcg{(z of tge il
\g/l’r'e}beeg’a} 5PSas.

invention is reatlidoeradaprating ©of 3eotherspatetdro s &

The cabl e ar rar}gcg@r}%; % %Jg%fbéi%er e leygHgahért t Seqrinn de Riefigwessary
nunber of circuits required’to suqoplé%&c nmuni gat%ﬁ%%@é QRRuitd dghe

i ndi vi dual wor KeuftGighs SSCtdPToiig% &Tea P38 W ES.” Referring
to Figures | A &R 2hlandsBndihesvad agdh&i hetbexedd. are for ned

substantially the sane as.the S63650dcH o3 Ih002 opens
PCT/ US99104130 43 e}tsep%a}“%“h“atmg?ﬁf%es 29 dds e s I (R o

: , a single connector_ unit 42 ovi ded
on a preterm nated zndaliaer é&eﬁ@hW@Pﬁohanu eﬁo?wr%nfclf%ar lur??t 0 of a
CDA 43. The ot her and | ss@dapt edhdr diagnneatadnoosing 66fseeludsdivare 38.
plurality of horizontal passages 165 which are vertically
spaced apart and pass entirely through the housing 66.
25 The passages 165 permit the plug 75 of a cable assembly
67 or 67' to be inserted into the mounting section 164
and through the housing body so that it projects into the
engagement section 163. Thus, each of the passages 165
defines a mounting site. The contact assembly 92
30 therefore projects forwardly from the engagement section
163 as seen 1in phantom outline in Figure 30 so as to
connect to an opposing contact assembly 92 of a serially
adjacent CDA 43. ) _ .
" To provide access to the contact assemblies 92, an
35 outer access side 167 of the housing 66 which faces
outwardly includes a plurality and preferably six of the
access ports 51, each of the access ports 51 being
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5 More particularly, the cabling 45 and connector unit 42 of each cabling
harness 41 is formed substantially the sanme as the cabling 49 and ¢ BGEcLUb2
units 50 of a CDKROAB5@SS descri bed herein. The connector unit 42 AaTelssdes ;q
housi ng 299 formed identical to the housing 66 of the 10 connector unit 50.
A plurality of parallel cable assenblies 300 and 300" also are provided to
define said cir@fgcsratigd wabheahsd8abli eRe F& Forine® Sefdrgdt PRI Ffet he
sane as the cablemsserklcn®s y6é7a8g 67" SRias 1D diygdedel eabbesn¥6 or 76’
wherein one end tcl)_;‘ertefge ca%llfe 7§.15 or 76'. incl usdes a cantact ELug 75'
thereon. The cont B¢t pl'ug’T5° 8AHI Vs CORREITDI t5d CabFE 76 5r 2968SFs
substantial ly tHhe $awe cantelhe esremblypbugel/s: desonilted Abuei nwbroeptot hat
the contact ol UG ngaCledaseBRALAT €45d @R 12 bnoRdhe bobl-omgur face
thereof. 20 Referri n% to Figure 47, the nodified tab 121" includes an

i ncl i ned surfac®TPY39egh adderephetPrbie EPRF Ik Th®E EREPSEICTRE Facl i ned
surf ace 12f2' ﬁn ashe of pertisi Eﬁef aspl dnb@xhlﬁé? tﬁd it ne @hgbedpughpart 7|5' y
into one of the unting saockets, 95 on the i 6. .25 r, unlike
the CDAs 43, itslrégegés??ir gﬁlFeO?OEBS Ght et rééerrﬁ‘\?eeqjo;%yuﬁéleuggﬁﬁégmnt act
plug 75" fromthe holforegp2®9;cahdray cerith nggspeadie teatkesbpfiaecrg122, of the
tab 121" ‘aligo | $HeNfbLREHG EEU§S %Q?d&@nﬂ§Q$Qﬁj%%k%gﬂ%céscBQ?Bﬁgnt.

substantially identical t he connector units except that_the

to (
i ndi vi dual cont &FCIFFAGLY75thenmaheRl #hrdledd e ARsdrsr 66nitE 22mat@ed
renovabl e from phlastesphaiivg BoashDgs2 % ded Fdlbeats wabydhedt ehéheigircuits
| eftwardly or ri y.as..describ i n re detail .hereiLn. Since the
previ ous di scusésiglgh\l\ﬁérglgi ﬁ%\?vi ﬁu§%n?e§ e‘ltlfnqt oc{nﬁs’e%gagl Fﬁéeig ant t(E’:':%‘r:"mect or
units 50 of a Cbantacks gqual Theapptk catd eoft chehdovshbnongbhasness 41, a 45
VD 9915636551 1c@nEr1120020PEILLERSL 0130, ntie figieaibed dhscysghon wi th

respect to the ¢onstruction o se components i s not necessary. Wen a
cabl i ng har nessP2§Spgegohfactiberding dray Epnta iy stengtirPRIRs  deafhed

whereby a tap 5paeaagbe15si Aser 4R Jopdr tndnies Oft Hirdighceassbpekt endlrabé ch
are defined by connector_unit 42 of t lin r s_41 and the

i nt er connect ed éggnggf%rglﬁn??cgop%?s?%% Aeﬁgwgﬁﬁﬁegggé?e%o‘?t%%c}&t
opposi te end of whiighcapreayed50o19 of the Magseds 4f, at Arbler eesendl yag7 not
have a connect opruBht tReye9n. Rather, the individual conductors such as
the conductors 94 can be nounted to the punch bl ocllélﬁonn ctors of the

connect or hardware 382<HyBPRBITRY, 16% B3t Nod 29 P KdFvPR8atfy connect
t hese conduct or se@datGul art Skape neht bl abkis ivmafi shde gachveabl 7 ngoddnagess
41 ultimately i . ted. h i 1.di cahl 2 r '

Al ternatively, §ﬁ§9?§§§ ‘gﬁﬁ&gféf eg#glr%ed;%ocg%lciegg%ghgl ng%%% le7 p?%vi ded
with a pretern fBeeBleanibctlereirh Fagh pdwghdBolthesrhEcidrakple atemdal ar

jack so as2t0 2Q12K| oML b0 AePhélor VK oERNRRCHIEON behweeApthed hanaessidl
and t he connect or, Q rdware 38, _1n the illustrat ?. enmbodi ne ﬁ of Fi gures
A 1B, 2A and 9B “PRePHPPIRg harfrsed U FHFs E GvPERESEL 1 t he* Begi MPF ng of

t he i ndividual cabrespounding $idgtdiomfes?2d 7ilnker tbrnptted7This Hise e

installing the ¢gpgum,gali i a%.{ia_erpé;gf_ the invention 10, it also
may be desirable tooﬁgo%dg&g@%%\/ﬁc extend both leftwardly and
rightwardly away frobREReheas HeE &8 PR LaYGRd YahRgc EhdyChstReePF M EFGYure 30
46. Fgr eXaUp|h€1SBQ%ffaE{l}Q&l][@efﬁéﬂll&Stdr@t edotbr egel eagéhswfa@msf 43
extendi ng ri ghtwar romthree separate rnesses 41) _a first
har ness 41 nay B%%‘B’ﬁ%@%@%d&‘t’b o ‘?Lﬁ‘?soq?‘%élﬁ% Egvﬁ?ch a %%)reex?aéén% .
rightwardly al ongbherassenlyly Wil | esanaidiamelsarnessiztuds, coat heuproyi ded
inthe racevay gg gfetfoPhsich ! Shivantlud capuancinf sedhbndl AR alhaw for
six cable assemblies can still be inserted into the .
35 openings 169 if desired. The size of the housing 66 can
be modified to accommodate more or less openings 169 or

mounting sites which thereby increases or decreases the
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46 ~~0crzooz WD 99/ 56365 PCTI US99109130 second run of CDAs 43 to %éteréﬂ
| eftwardly froman infeed | ocation. Further, it nmay al so be desi i 02
dependi ng upon tWed¥&gdei renments of a specific office area, to prm'r/ds995)9s:¢ox
or nore wiring harnesses 41 such that at |east three runs of cabling 43
extend rightwardly and an additional three runs of CDAs 43 extend
leftwardly so tHatmRAT eparaue tsi ¥hérhcarP BronpssafdetRBAVSY e oughout a
furniture arranges®iing dw skilled artisan will 10 appreciate that nore or

| ess cabling harness 41 can be provided to route pore or | ess cable runs

t hr oughout t he wal | S A ORHEE WP hE BUPESPREE) FOr tPE nRFF2R9RSIEe U
mul tipl e cabl i ngedrar messegyedll g8er mwiath pheshogéetdS| egatnds ¢otbeelpved, for

exanpl e, 1540 té}f‘rangqlﬂlt%eofh iy 86 D Q?eér?l 23 9@5&£@é'yoléw%4 at gd,d n

Figure 46. If this 1S req UII‘ two seri Lacen can be

di sconnect ed, an‘ﬂlqeeﬂ%"&saﬁdlr gkt haruedi H‘nEJ ﬁa?h@%s%@‘:%lo%r"tﬁﬁ ded so as
tgdroute ia si x- cparsrswgte greczu@ntdo inheubef bp@dssltejno{:)tencgmsZﬁhfl@n;351%3[)As 43

addi tional six- rCUI g to t he righ r nding r 0

It may al so be é%l“P S‘Wtde F@?g éla % g %ﬂ??%’q?ogg siffi e run of
CDAs 43 as seen finorE @mdeoaf8.th‘éh|ssdeagrbevacl:’c7)1rpfushbeir binphode giangstidpe
housi ng 299, of 25,,a harness connector unit 42 with only three cable

assenblies 300 or 300 plugged therein. In other words, while a connector
unit 42 has a six- ci PEFiNScdpaertyon| eEsthaapoRtaChiPIWG €5 rithq $hef this

:Jnlt can be uti Inozgdnnggz tlhléiapdr@nggtmang%h 43 yothel éh)ﬂhé/ fdeve30 three
ive circuits exten t her eal on t he_.renmi three circuits in
this run woul d 791 g&é% %fplopgf‘ﬁﬂa §)§9r%?%u?1rﬁgn}5?gt$% REYISfi% s can be
acconpl i shed by ﬁmrwrd!llryg faromi mpkee fsort céndsi ¢f hoh@essdd lgarmvana 71 as

addi t1 onal housidige299:ySidaes, LhepRbHASn 'S L SPn IRYADI £ [ r oL e

ori gi nal housi ng 299 su as tmard ousi ng t hree

plugs 75' can beXo8ioeadsf pémthﬁepﬁpngsnbw HERETRBY %P SRR Schiky tthe 47

WO 99/ 56365 ~ ~Hdusing 2002 RGE/ H§8 ! 991 3fcaded t i anethe | &f devagtbdirusizig 299.
As a result, the ori |naI gous n 9 and the additio ﬁ%l h,?%aSI 299 woul d
have the cabl e §§§é( | i+8s 2846 Qﬁ l§66 28 pPPYOT HeY eb'dt vEen Yi¥e pl ugs

75" have been sdldeconvehy pbugged phto @bt éderas heol kitivar theertios ri ght war d
housing 299 t h%h@'r%%% Z&id g&%&@@@y 4:891&9&?%‘1% OYnsl ddi B, AE0nnect or

bl ock 68 onto the ribs revi ous é descri bed herein. Since the
connector bl ock 68 h§§ea5?d8 §P6?a€%r9 SPRFI PRS TR0k r3 ke nalydes a

connect or bl ock sBrits spasi tgwelvyf CoNNELEBOséd *e@ccd:u@eill}healjﬂwg&uﬁ Thus,
as seen on the |l eft |eq_iet the p u0r5|t3| oned in

spaced rel atlonps?‘tfgl a5 i FE gur tgr%oe"(':%‘)sr"ldi rmuntl g S|tes
VWi | e the upper fgs short side groove 174 allgns w1th a corresponding
25 side groove of a serially-adjacent housing 66, and is
adapted to receive the tapered end 118 of the prongs 117
of a plug 75 which is disposed in the serially-adjacent
housing 66 when two housings 66 are mated together.
As shown in Figures 25 and 28-30, the passages 165
30 are separated vertically one from the other by horizontal
dividing walls 176. Accordingly, the passages 165
preferably define discreet mounting sites for the
individual cable assemblies 67. The dividing walls 176
‘also could be omitted since the mounting sites could be
35 defined by the side grooves 171.
To lock the contact plug 75 within the housing 66,

each dividing wall 176 includes a recess 177 directly
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15 plugs 75" in the sixth nmounting site is spaced apart fromthe pl 7!
inthe first and second nounting sites, the connector bl ock 68 rl @I@E]} 2002
connect s .t he plwgs9EE3¢st oget her since the connector bl ock 68 br pegR89iddfs0
space between the mounting sites which are being used. 20 Alternatively,
t he connector block 68 can be used to tie all of the plugs 75" together
when they are dbsposethanetgxtl?o t aeot hée asnitlabUSpiageﬂSOthly
ri ghtward housi fl £ Wil i h S c be

g %&S%r & rﬁféglch% Hhusihe Wl | RB.NALARSRES, dds ORI ALpq e

provi ded with 25 ined | en relnt W 1 ng~ har nesses
then be shorte ‘dﬁ‘peﬁ‘rtﬁ %ﬁé}ﬁ?lﬁ@é &llsfiﬁné’ésﬁettﬂéeﬁeﬁﬁsﬁn-’ﬁ"é"édH&Fm]t 27 and

the first connegiorrdiy tstedpeid tfiaeecIlqsesbuE:@Aaéamlhethengé@e@ dhe

har nesses can he shortenedéj,y uttlnq ?lff a z k th froma free 30
end of the har sy CHS iMGAET ERPEae r%aa g bEPTBVIR to
the CDAs 43, evEh i fAddig :CDad 4®carseeal ﬂéadyaﬂﬁst arkedrom dedalh qrariel

arrangement 10., rved NG 't'i‘xf e%@ewe' ‘i:ﬁa@?aéﬁ_dm%naﬂa&’al@@ £31 Mhat ed.
| nstead, the wi r| ng "har nesses' 43 may be 35 provided with a sufficient and
typical ly | ong BE3#i48%0 as to be connected directly to the wiring closet.

As can be seen, thens rsimﬂrrhalhn@%&(ﬁ&oﬂaloﬁtlé’:ﬂle ahseiguoyi de, 48hen WRO9/ 5636

,1 ~ OCT, 2002 [ US99/ 130 n|f| nt _flexibility In s | yin
circuits togan oﬁ‘t?ql-r sfreé'gﬁlﬁﬁ g?erf’lfﬁg Jpsn Edg%?e%%%(g%%ﬁlqgéﬁ'of
CDAs 43 S pref errmalqahlse parasemlbéd' \mt braf7éndncape3Bsusinasesd oiperm t access

tocircuits at f a9 @b BnkUBaBie DESeAfL, TOP SP%FARPAR ©
f or med substantl e sanme as a connector unit 50" except that cables 76
or 76' are not Cﬁfr My imer-eoAS QOrWEPetpaFPPCﬁPé%Y&du%heC%%r?%

i ncl udes a housi4ig JF6 e 2PN REC LB I@ln_@ak.asa andckeytay HbOEHkGD. 79Tmafeend cap
305 al so incl udes a$ﬁgyrallt and g Erab % Ehxtgéu S 7e5 which are
formed i defiticat™ 10 e O‘?%ngs ga8&r erein. CThe oty dig f erence
between the pl wpntEStEb'ofand selrdaplygsdiscestt ARA ¢heapl srpn 751 Rigures have
a cable 76 or 7 JGRnRACt e%htefé%r %BﬂtaB@t Q%astfﬂ@ ﬁB%S?f’%E“éréQﬁté“ leé7 I'S

nol ded as a substantially soli pl astic.
i ncl udes cont act™s %‘iitél?taWétslUEBGPt QBhPHeﬁPFE-thFB the ’c%?ﬁeécrtls"em of the

20 connect or Umltﬁl.ﬁ@ ctit igoekaehgought BRe eRBuEaNgS086 argemereissay y SO

t hat oppo%cpg St %e contacts are provided when an end cap 305 is joined
to an end ‘connector At 50 so as to permt a tap unit 52 to be inserted

t her ebet ween. 25 TNHEEDrUNIEEt Fhd Bhfiedéd thet coZtiFt apsemi)idss 92 lofst r at ed

in further det i idApTeuE8snB91880651. 6b 0, PAKERCHbA ind e iR t 27
i ncl udes the holl ow encl osure t he access cover

unts to an
open front sid&esEenGR1isy tsﬁ‘éoé‘ﬁél 6&4r Bhagh gxEeR s ‘?’F"(a 3‘%@’ iTh ext ends
downwar dl y fromitkenhakt piisebgkbe16ac] oRafer8tng The Bimlwosurasi ncsudes t op,

bottom si a b I (o] a VeR, is
~r enovabl yﬂgecgg)éd%gl\ée%lu §n% EQEEF% ig@?%egg%&%rgscr%c gg 1@2‘?{%%;1
engage cor r esp&xdieng ﬁ@rre@rglx fepmeélh?nf%’ﬁ’eto@é@%ﬁ@ silte RAHSagesf t he
encl osure 36. 4%s5.

When two housings 66 are disposed in an inverted

relation as illustrated in Figure 30, the shrouds 181 of

30 one housing 66 are adapted to fit into the open areas 182
defined between the shrouds 181 of a serially adjacent
housing 66. Thus, when two housings 66 are joined
togethep, each of the six contact assemblies 92 of one
housing 66 ultimately'is shielded by a shroud 181 of

35 either the housing 66 in which the contact assembly 67 is
supported or the other housing 66 which is mated thereto.
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WD 9915636S 1 1 0 C T Z002 1" CTIUS991 09130 To support the connector
hardware 38 within the open interior of the enclosure 36, a pluraliftyAn@i02
preferably threav®ubsdigs nyl on spacers 31g are secured to the baﬁgT,m@Jg}ogﬁg
screws 316 which project forwardly through screw S holes 317 forned in the
back wall. The spacers 314 are located in a vertical row disposed centrally
of the back wall, andcEadie spapet sl&l4priojdect af sewaidayly hepatednpailhef
encl osure 36 al saipghudes Fa Y RELANO LA TR RO AL AL 8o 329 WOL £l Sor

adapted to support various to types of connector ardvva ereon. The
mounting pl ate F | Ehrdir @il + Fahehyie s paédér $8314hbyh se¥esRA820 whi ch

ext end through smrmmﬁs ta?eﬂrdﬂbttdt%ﬁmuﬂﬁien@ulﬂle@t €184 % anghaxens&iewed
into the for nds 4 acers %\l Thus, the ﬂ)acers. 314 {}é)t only
Space tre 16 o] Sy &y GG A5 RURAF o1 1 ReC oheD st b a8 but
al so support thel&:&nmmmtltmldwar a8 uppetrheai@t aécEmﬂlo'smmJa.l&ﬁs_a\/\hen t he
mounting plate dve Sl%'rvﬂ‘pld}p(f@xﬁ art %%t%ﬂ@&oh”&?réﬁé S0 Og"‘-,g%églge the

plate is divided Into left 20 an éé%’t storage spaces 309a an
respectively (Filglft ©5hHhppasragmdddrs The, 1PW?Fh‘é‘?11t$1%C‘hﬁ}ht3r% pl at e
Bﬁg hasda Wi dth s/mmgl(r)hgﬁl%/ Sl(rjmﬂ?}g%resﬂ&a rtd‘cbarf eWé@bhwﬁicﬁhﬂs&&h@@wér@s&gx grch g
t hat side S an i ned_to per ca to be route
into and ou q:e}-} He S HGE 3‘8§Ces%§'ﬁ’§§ gﬁao’&fg@bﬂﬁ'h’%ﬂcﬁoj{%@ HERLare 319
al so incl udes a Stmrg:e?tpltthealprtqngcsf 190r @f h@besppaaingeu:qibb& yasaeniofieshi ch
is identified by eferenceumes ¥ e Lk dangensnf, of
Fi gure~50, eight of I‘?hegﬂs?’r ew hgﬂesl%%fngg g?eatéegéﬁ secure two pl astic
mount i ng br ackefPPEX3 ankbrlemehyaddi Eaisltd ongsi 8Rerad K98 arRe Rynkdaidy
bracket 323 def igiercea fuyarkorgoalalsy te) erFahe bakl oB26hd hededs pees 51

connect or dvvaei,e 38 in cory onding slots 326 which are.adapted~to
be snap-fi Pfg’ nt o tHe A I(‘255u3§% %%ﬁ the connector hardware 38 is

supported on the nouria rﬁ@cpllait@t&lgheS(donnmgéh%BG&d Houws iigls HH)2 the
POT S99/ 09130 Mies Wog biRekaly 383 abe Arhrobed: NULZAMA Ynddithess

addi tional screw holes 322 permt _the rac e oriente
vertical ly. Al sé&hamhéheommeerowagar é\%}ltéo%lﬁrﬁys%etl%%tr it HSR]IUIVe 0 t he

plate 319. S| nolax:@ucr ea%@,s tilve &ﬁ@C|lf9BC tﬁe@aeﬁt@fe hay et %ﬁfeucﬂrmgl

three verti cbal I Y. ‘i % %gpunc cks 327 wh s & eac decjt Lr%
corr espondi‘ng i AFEEd ™ §%T. CAS=geREr EFFS} s’ée IR qr €19, he THE
connect or har dwlionisigigiss 66ormed ude nosbapbdred zubdy mf 2@bs] M nount | ng

plate 319 al so iipelydRrsr Whes Yehihiqg lcsooSHaﬁsfénﬁgaéé dRfaa| alnPRERI NYS
328 which are prow ded to allow the Cab the w “Oa% harnesses 41

to be routed frOhtERsE bsEresrdEhss OPﬁérnﬁaﬁﬁnbs’%ladi% 3% ofnd e r g e
openi ngs 328 fon 915 peenriest itha st QohhecCQaﬁesﬁodeMM ene’i&lnTo mermt the

W ring harngsse uted o nf eed. unit t he tt.om wal |
of the encpgsurzaéélltl%gltggdeg’lg mgl Hﬁgg "ke ﬁo‘%)ute afp‘_’leC e plolr %% 379.
near the front end thereof as seen in Flgure 33.

The outer side 167 of the housing 66 further
includes intermediate tabs 197 and outer tabs 199

(Figures 33 to 35) which are staggered relative to each
30 other to facilitate mating engagement of the housing 66.
In particular, the housing 66 includes an intermediate
tab 197 which is formed similar to the lower wall section
188. Each intermediate tab 197 is dlsposed in the area
defined vertlcally between each vertlcally adjacent palr
35 of shrouds 181. The intermediate tab 197 has an inclined
outer face 198 and is vertically aligned with the lower
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The cable ports 329 are accessible fromthe front edge of 20 the bottom
wall to permt the building cabling 28 and harness cabling 45 to b T 2002
i nserted therei nwphoeisgh the | eft and right ports 329 respecti VelDb;’T/u R9130
cabling 45 then extends down to the space enclosed by the skirt 35 a
exits-this space out of the open bottomthereof so as 25 to pass |nto a

sui tabl e passagev#ll idecx foi Niddn® ¢arpoaeate SUCHn@ént hef rAELWD s 1450r 22
of Figure | A An%ﬁgexcess cabling 28 or 45 can be coiled up inside of the
storage spaces 3U09%a and 309b respectively. Further, slots 337 are provided
in the bottom and badiddidiienadhiych t3@ peterveoptantyiside V&l armrlides o

secure the cabling 4,9,4dh6e.d i GlePsURe BRhe Miter thescphdi 45 is
laid in the 5ports 329) thegsklﬁr@?%Sezs secured to the b%t?%ém%g&ﬁh%rve
6.

encl osure 36> TH& slm%lfsesi SILEGPER SHRIRRS %%?torﬁh%relfbea%ktashsaé@% 4rss
pernmt the cablieigi2fd apated @rwardlieget oparailon tdiearn agayey

Lypical ly through, an gpenjng gin Lhe jiaceuay 53 t%meggersag b - 1

2002 PCTI US991091 cover B5. nolé‘l ng from
view. The I nf eedqurrﬁltca@ﬂyl-ssnaeqml/@blly ﬁﬁuﬁbe@ﬂl@ﬁtbf?lhe exterior of a

furniture conponent, \geh A%dhE ek 2sPaRetscdd éﬁd FhOE L iAh TRother
renmovably connect the infeed unit 27 to a wall panel 14, a support bracket

331 1s remvVabl PRECE%Rd eI OUSEEK ERBFI 187 ?ﬁ% adpptadire sﬂélannmth
particul ar, the dmtkliad naj‘rltz}mtammyoammg&am mmdmmﬂwtb&r €8c831

al ong each of t | ef nd e 1l e f t he wal | | ef t
si de apertures bé;'it ngll rafagg ¥ QTZ %rge 0. The Saepe kf%ré%%3 ace
t her eby define tlxﬁ@ IPU R nglde(mmillehs tab -tfh"é sUfppee tpdirtaickdtard30. edkk

support bracket 33 idls&d @@y%%eapeaggrm 3B b Weidigseend to the
apertures 331 and permt nounting ort_bracket 330 to either the

left edge or ri &Wpéﬁéév&meﬁgwﬁg&aﬁ?ﬁﬁéorgg ¥&&t et @ I8FulRef & BPAGSL O
Fi gures 50 and 221 tike ffblt}aw ttherrabketed30wind &0 icddidased g urality and
preferably four _20 Rt ng hoo £ dapt.ed t nne t to a
vertical post 17558 altle ligel ﬁnk&r e|aci§:u & %D%%Se 1v%r tctﬁlggl 65§'F§n17
i ncl ude a pl uralwhteyl @WO\/éIIOBJSOaIIQISy5§paE@dJQiQﬂ% mt\mmh iGnce covent i onal

arrangenent . Th%@e%@s?»%%ea ©13dapt edchoasddgle gsar war dsy drfdls0 th%uaﬁ
slots 336 and then downwar ‘%lnto a secure position so as to secure~the

i nfeed uni 2927 &St A&EW& 51 néls"lllnt%t}b%r §eRHRF Qfpporieesereisgo to
be used either ahrohe hefit. or the right side edge of the enclosure 36, the

hooks 335 include upyard %(;gg%\gn}?@hgll%dgﬁ%d \?&Boro(y eGld RS, §§§a uch

that the hooks 335 areé gener e support brac can
be mounted to tRé @ﬁépoeﬁlr El%lreist ﬁéramﬁ\ the Eﬁbsllrtr}&l?n qﬁhl #93r 46ed ~n Figure

50 or can be fl ﬁﬁb@ddl&&oﬁmoﬁ:h@!éﬁbtégbé@wéé}e e@ﬂpaﬁaﬂtqﬂaeﬁty egaeeal phhe
encl osure g@ T t he .ho ggctlons 335?a e used when_t he sypport
is

bracket 33 FHE High &j 1R wi St@“thE 13%8p 52

1nter10r face 204. When a hou51ng 66 is inverted, the
interior face 204 aligns with one of the shrouds 181 of
the other housing 66 and when engaged together, the inner
tab 203 slides along and overlies the inner wall 185 of
30 the shroud 181. The inclined interior face 204 serves to
align the housing 66 during the engagement operation in
combination with the tabs 197 and 199 and the wall
_ sections 187 and 188. All of these cooperatlng parts
frictionally fit together to help secure two housings 66
35 together while aligning the opposing contacts 79 thereof.
Each housing 66 further includes rough alignment
means for gquiding two housings 66 together. Referring to
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WO 99156365 1 1 0 C T 2002 PCT/ US99/ 09130 can be used to engage tpe slots
336 of the posts 17 when the support bracket 330 is in the leftwardl ULT 24g

posi tron, Sincew@byesés onal wal |l panels use various types of ho,qiqr,ggy;mg{ggt
arrangenments to secure conponents to the 5 wall panels, the support brac

330 can be constructed with a nodified arrangenent of hooks 335 so as to
accommodat e any Rijresf 2cenventi anal 2s5ysa eMrﬁsSSEtB\Bhl\y ANDERERATI ON. The

[ vidual e 43 Rgle 2bl, 81 ScoSaeTbL et b L0 LR, ML selarer, et o

their |nstallat|on S|te
be understood t R&t ttH@ebQGrtrpO\nentiSOéahhbehc‘pIn@w@e@IG sep’ﬁr%t@gosaurtcb tthogn

assenbl ed on sitgy Mfr%hea%hg%%r kx,ﬁﬁbmé@sa%@f@sm e mkyf 1 1St

positioning two housings 66 so at t face away from each ot her an& are
i nverted i n bppssidte 9P ¥ht 5t sXEenTRetRAFeERTORERY urHlS tSL AP F éffer abl y
si x cabl e assenigdresabiyaredctingalar P deﬂewédbrﬁr@ﬁrdhecuﬂﬁdty,anzp itshr ee

ri ght-hand cabl ie and hree Ieft c bl e assenblies 67" are
positioned bet V\%ec%%t %gbhou%egzw% e%lf? 'Dhe S rdi vi dual pl ugs 75 of

t he cabl e assenbl i es Thg GPHGWE ape Fﬁs@rr@bla‘bh‘eEb)boﬁﬂeitt Hel asteharhiialt 0 t he

openi ngs or sock&kends hbrihenPays ngér@@rdwt%@%atg‘ea acsa%%@d 43¢ and
67' being vertlclly al t er nat ed. en each jndivi dua 4 75|sfuII¥¥?
eﬁ"‘}ézgf

inserted i Mm% tK&9IF0a9PnYRE6R £AELHIOFERE I D IFER TSI itng
secures the pl ugohuenko7t hatbouRengleb.20de CEiE e@spentdi®esioe and 67
are also alternatl nected .30 one after,the qther e ot.her of the
housi ngs 66. Thé%}'reag?gmggg Pg Vﬁd Rd®of° lé%h al%%rf eonatssOefnbtiq'le 21? g 6’75%
connect or bl ock&s68eganeisl ngﬁnew&lﬂl ypartt oo u e oy tstISSDIt@fllmedir(yn opp05| te

si des of the st%quqmehegéf the 5hP§u§$ Péf ;?rchPS&’cﬂ @{é qleHan ect

rear war dTy fromthe b housi ng hese connect or
bl ocks 68 dre sIePQaESF‘ﬁBFdP§ Bﬁﬁoh?’ﬁ%“i‘ﬁf%s“%tciﬁﬁqr}eli he Tdb‘t%rﬁnsr‘-‘lrﬁé" 224

snap into the cmhaespnédcagtdeteaks&&)héw O/ D86 anbddl Gnl 2002

PCT/ US99/ 09130 on e O t I cks 68 are
installed, all g’rt‘r%%g%g%ﬁsa]i% %’Pgn?gge %e%t%r] ]trlgbeoeﬁr}%cs% a% to pI';8VI de
for a rigid conrageeemantt wioh eack Qmezcoamemrcﬁradllo’cle@esemé‘lggmr ed in
pl ace, 5 four kgygng spaces 226 are defined on each CDA 43. The keying
spaces 226 qgn the back side of the housing 66 are not required for the
keying of tfle tap moHafe ‘A%ng%v\%%rfmftr@q(e“ﬁcﬁd‘ 2% JF3PRe front
side of the CDAtA8raor.usrd &eenkeyi ngwie tile, ttdre Medidiegdeasad t hus 10

oS o Sh ket gERREES Z2CEPLELA 5 (MR W e Oy e,
reversed end tof@ﬁangtﬁ@utment surface 212 The 1nc11ned tab 211 slides
along the interior wall 213 of the slot 208 until the tab
25 211 is disposed rearwardly of the back end face 170 as
generally illustrated in phantom outline in Figure 31B.
Thereafter, the abutment surface 212 prevents
disengagement of the housing 66. However, each tongue
207 is flexible so as to permit manual vertical flexing
30 of the tongue 207 and allow for disengagement of the
tongue 207 from the slot 208. Other suitable locking
means may be provided such as screws or the like.
In view of the foregoing, each housing 66 readily
accommodates the mounting of a selected number of cable
35 assemblies 67, 67' thereto. Once the cable assemblies
67, 67' are assembled to a pair of housings 66 disposed
at the opposite ends thereof, the CDA 43 is formed.
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keyi ng bl ock 69 can be positioned in either one of the 15 keying s1oaces 226
at the opposite ends of the CDA 43. The keying space 226 which is 14f0CT 2002

open, however, \phedehgpl y defines the upstream side of two intepepRosichad
connector units 50 when the CDAs are serially joined. Once the keying

bl ocks 69 are 20 installed, the CDA 43 essentially becones handed in that
tc?)is Oggn Eeyl ngﬂz&mqel l&Zﬁe lhﬁlrﬂfl%Vldie@a@meanK Oﬁﬁ'eﬂggéégéhﬁ?%ﬁ%hghe

owever,. -Sti they can be flipped end to
end and connect @Y 519ex4i ?Engtqﬁjgé gq Wgﬁg HSdF F?@tt‘ﬁe"%tﬁ raeHas 43.
I f 25 the keyi npusiocks @cm'ferwl rtelaad;connst:ablredmtheSOnbly e bppatiton

that woul d be rggiu r&dt\@@erg:aq)qp?%% is flipped end to end is to reposition
one of the keying blocks 69 so to define a keying space 226 on the

upstream side of t wFaGH dIABTHAECEd 1O61ABEL Br SOARESS5GtB02 | Pe¥HRLLDA 43 i's
not installed coiyRedty fudind kg a&obr aegeaeﬁlblﬁf cGDAeDﬂé 43 oogetnhed, it is
al so possible t one t he E‘e\éi n% . bl oc?a g% end Okf1 the CDA 43
and insert theE%é{i] IEF TSR GOPRE"REyPRgE8P %rZ Ja?e‘?h‘e Opposi te
ef ~d thereof.' aNtdss uimertleeﬁlnghe%tbh"oubb @Elphepertabtyatacresastscer&ﬂcﬁﬂ in

position by the ac‘Hé”c“:‘L rouik s %e%hﬁ@de%StH!eecéﬂléeéé’@erﬂéﬂué’% %
keyl ng spaces 226 open, and then assenble the keying 54 ; 6365 1 i

OCT 2Q02 PEY/ U$99309130 bl ock 69 when install i ng the conmmuni can on cabling

arrangenment. In th| PurarReasseae yCoA 4Bei spassesbl ee gherslacypubt abl e
nunber of CDAs 1and ta rIDduI %z 46 arﬁ S grgvided to. & gust mer for
install ati on. al gts St fd EBFmini cafTOn RaBFT SR Mts may

occur during i r&exm:ldmt is@etdonshd wahkerpahepraj eangeeerwaidl yrfotherhe
furniture conp B%gs%%h as s‘i'x%%%n%&?ﬁ?@é' B’eéb{dcé he wapld n@a%%ﬂe‘ent S

may be 10 installe re-existin rangenent furniture
alternativety, atsrﬁ?“h}b'nlsﬂuré7na9‘sbB°Fé’é?~Yah7geﬁe%F%% PmReTHEAR, it is

rearrangenent ofedikeblemidnipeatiige eabtheg ﬁggp@neyutts@ tHe tdxeedanmi ture
arrangenment 10 is i

alrtead3(1 1§|nstﬂ)g % ? ler_will t |caIIy route
the building c&BTRGE28 825 PSESIPSY: pri%T 7% Jen? t He ﬁ’%’cﬁt n of the
furniture arrangpamect ofrobliockeedBoirehgotaddi ng abl thie Wied |syEpmits 14 or
14' . An infeed éé@ttlonfsorﬂe)é@nglegcrggegrhg;elﬁs either nounted to the
exterior 20 of a wal anel or to the interior thereof. The building
cabl i ng 2820and9§ﬂ§lc—§9%eﬁ#8&'ﬁed to the electrical panels contained within
the infeed unit antheEerreahgelto giguirtab| ewnerrbetie chaNﬂefia(’ngehﬂﬂrh&%QSS] 41
are al so connec| 6t70 t ese %l eg&r Hgahhga}qg\ggin?&e t ngegw%[ esses 41

25 are connecte there ar nesses d 1 hto suitabl e
raceways or pagsageged tllm narhélﬁihr npwarend@m@hem s?»ldl-tﬁ e dhst e, Figure

Aillustrates nioﬂet%gl @echabﬂesses 4ihexr¥xmﬂggfééxfﬁi&eseﬁew@r of the
wal | 30 panels 14 an e interior th r eof, ure 1B jllustrates the

e e S 6524 T LRt Anby SPRaEE LBP PO IR P Fas e T acenmy
22 wherei n t heThecabhnegtbar bésskscdlipasdapued tdieskddeeraroro ftdee wiw t he

wal | panel frato@egggﬁasrgp%gl?r g?EI Pﬁg bet wee tg&jég ﬁjbgs 3;5ha cover panel

60. Figures 2A an e Wri ng ar nesses ey pass
vertical ly thr 8@§RtPREeri or passages or raceways. 5S

More particularly with respect to Figures 36 and 37,

30 the connector block 68 is molded from plastic so as to
include a parallel row of slots 220. The slots 220
extend forwardly and have an open front end 221. The
slots 220 have an hourglass-shape which corresponds to
the cross sectional shape of the ribs 85 such that the

35 connector block 68 can be positioned near one end of the
ribs 85 and then slid forwardly so that the ribs 85 slide
into the slots 220 through the open front ends 221
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WO 99156365 1 1 0 C T 2002 PCTIUS99/09130 In the illustrated arran 22;@2
three w.~ring harnesses 41 are provided to supply three separaté @g@ﬁ

six circuits. Taer®akisdr, three separate parallel runs of CDAs 431ai$9/09130
provided. In particular, each run is 5 defined by a selected nunber of CDAs
43 which are serially-connected in end-to-end relation. Referring generally
to Figures 31A ahdrddB, tfe sonvenddare ofatww: sers alnl yoddracert o€DARe43 1S
acconpl i shed byr%ggggngtag%ig@%&ﬁ 207 &l IAGeNh lagegngect or units
50 with the slots hat correspond thereto. e tongues are inserted
into the correspBAaRAY 3Pdt §h?{%bﬁ?'éw?)?’é)v$<€iea% fougH oM ilgAnERe fdexine

i ndi vidual contagetshd9s16ncRathe. contacts are in this rough alignnment, the
connector units 508% g ed 15Ion|tud| CIé%/ﬁtogcet r until the

i ndi vi dual Shields 189 %g%?% Cogh § e 199 hC§PEPfE, PLHE

i ndi vi dual tabs7andthaershrehd@ d@de faf t the cainrgatttdrebdonkaéssmndlutibs
contacts are brgusmrap]{eyfwaée@&g@g%@t B BRARCR! REEre FOEnl ONgHEs 207
al so provide 20 _a snap-| ocki ng engagenent o j oi ned housi ngs

Once the CDAs 4@35?%t§e??‘él <'P3§/e|4*136Jeéﬁfé%ql]n‘éh‘%léotheea%ll?tlsn?é’rocéﬁnlgeﬂédaﬁal r of

connect or uni t5c59r@|§§>bﬁ@§n§nn@@@le@§ &8 tén fiie a0IGRP SUBGOrhesett g8ht $7bei ng
e cable run cted C|r ui_ts 25 tap unit

i ed al t I
55 of o tagOoatie FeREERr e of S iFated brsd 10f FPRHERLKSOnbor Fae5]
so as to accessribe gireniil assoriaies am;ttih& rde;ea{xtcse§§4penap lockingly
particul ar, upogn%;@gr{hgnnﬁ{cﬁ&e é@ptéj%dfe%t dlgl%d%%sghtm of the tap

nodul e 46 i s conn ed to the circuit a provi conmuni cati on
connection for @lfePEpFORRNEOPPUERE  CORRRFRDT RUREK BRe. Dependi ng upon the

requirements of an o§fhee mhless1d apezujuﬁ§ & Ialr@b@eCDﬁgk‘lgaﬂangHl e 46
(Figure 40% can_either .be connected to three arate Eortg 52kof ~a single
pair of intarcoRh@ttaT cbhndci s {ﬁﬁet”%a%'o COPPEFHRFI FLPGRL AR FARee

separate tap uns¢svearhd®dead@dimomtiad ﬁapmmrequ tcodimpeerdifiépr £yyihgngt hs

of CDAs 43. Thu LaC isde ot
09/ 56365 1 ~ 0 4 g%%’gﬁ%?:tr"f%s%eg’;’g%lg%g s%%sf%@ep‘%ﬂé Pers H%?@?l?g?ﬁl%(\ég

wor kst ati on. AdeR¢i errRFeduet etr ey Heopranatder @Pécﬁéée§§’a"?~9s PrEPEr abl y
the CDAs 43 ar ee:l@ér@ngéledtlhél &M:@@:w abldkd WS age @irotr@daafmechbé@e
separate sg§ % %ﬁggou d| ffer entll at.e (r} gbr ckut %rgup from
anot her , h ru’n % e“f FEHY 3 £ diFe éﬁts a?@ by*a Btfface

i ndi cat or such akondea c&niml@odammrbaamd:ﬁ ooke.68enFhhsorakunpf of he

CDAs 43 of one &l Wi | f@fh@ﬁcté)rsé}_l&%%o@%xoflsauéeagksrc%eﬁh@@l le
all of the 10 connector bl ocks 6 anot her parallel run of CDAs 43 will

have a differemf R dPorCPAR |43, fand rerthiggt iFqid Visdugrdr AT wR| Fhardorun
identify the Ci 6£ UTDADL| Mgele arhid teced diersiat -anig-dwy tt heouptlngi af pedrededson a
keyi ng bl ogk 6 an., q(qql e I u a u

wor kst at i on ar g%a Stl}c S t%ﬁ? &%&r ST )A%()racgsli f&&%%ﬁ]ﬁgguégng%rgﬁ}? 8 ‘%Sf roma
run of CDAs 43 amagtdent thybng cogdbiciadorTHd s asmal | er woul d t hen know t hat

circuit "1" from theded- | 6REN HF A 43 adeadpdouwnssreasi bbsrepef and
that this circujt no Ionger coul d be acc ss Q dovvnséream | n_anot her

exanpl e, a new YAFRRARACIRE W G RPstPngiabt REEEE on: Thus,
while it is st |diffctasernabh&1§ Q)pr‘GDAsd&Zﬁd.rﬁap frmdultﬁe46thert hi Bomor kst ati on,

t he person;now n th stati nheq e C
di fferent c(?rc ea)?a%m?lh # tet%rllsr'c\llj\q'}"h)usrgsd %n Olgr}sd%% a%%?/l%%gﬁgf&?g@%{ied
inthis area. I9ntHis q@mm kst |1é>r ac()’&lsélbﬂrﬁvéoﬁa%%aﬁnumt 52 so

that, for exanimerddad SvCopnesiipd- thanCﬂd'rfelﬂtts 3" tBE thEsred &sn18f HEDAS
43, or in another e<ﬂ£Pkﬂ1té(hf§é¥ﬂéﬁ¥§%1ng indicia although preferably
the indicia is removable to permit changlng thereof
35 When the connector blocks 68 are mounted in place as
seen in Figure 5, a space is provided between the front

edge 225 of the connector block and the opposing back end
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30 circuit of a different run of CDAs 43, such as a run that is col or,_coded
as green or any other suitable color. The person previously assi ghed 2002
t hi s wor kst ati owoawseegoul d t hen be noved to a new wor kst ati on PCEESBRHY;P
tap nodul e 46 provided in this new workstation area which 35 again is
connected to circuit "1" of the red run of CDAs 43. Thus, an installer can
readi ly track tHece ndiicdualhebhousinags T2602sWEp8&¢ 568682 P0TY USXS/€30 130

circuits as they jpass,d hiugh the a%ngllggggsggcgmﬁﬂ or 22. Wth respect
to the three seEarate runs of CDAs 43, the circuits 1n each of these runs
can carry eitheE = data signals. In one arrangenent, for exanple,
all of the circuits péfexsimgl® mFiRuetsCOAand3s cotthe ey deglisadad to voice
while the circui of a separate gallghrun of joy 3COU|d be dedi cat ed

to data transmi s ort gt iiq HEEEEE 18 SPR§FeCPun  of CRDACH MO AU d carry
voi ce through sewrcad 2dfe wiidduwosildebenddiihed ety ansintiea @Porﬂgs the ot her

of the circui tSFch@fé){H?rﬁﬂ@erfhb)hgh'}evhewtﬁiceéh@ff@t’iégﬂﬂ‘ﬁ kdPhg spaces
comuni cati on cabling arrangenent he | nvention can be readﬂi y

0
instal l ed 15 i #4P vifrk tidelissh by ééi’e FﬁVﬁH@r lefies cofmitht atd dPWwEs i ng
arrangenent 12 sssacdeyead |ty1emidlgﬂ'1lteldrandft6ﬂﬂrkﬁi@$lrceﬁ depriidgpupon the
changi ng rggquir f ff ar I i 14 d that t he
comuni catl?(gn 2‘§{Tﬁgb$q %g g%rf%ng m?e'nt gf“?hlk‘é % |%’El)p‘££6c eglcrlebed above,
whi l e highly dedsseuibest hmunna@onpsdc@noﬂonwmpmcm oel fhurtite dra whi ch
defi nes wor kst gidfiis 4¢s al so highly desired for use in many other nmanners
and nodes, particularly in work areas which reqll re high density 25 and/or

sinplicity of accesdith IEFRSTtcEO SRECKPEIRI LI Shanptes Xo¥e bl i ng
arrangenent of glbck isrwm@ @nv@ambamgdenbngwdﬂ $tdpsd i tigavnald Sorader

fal se or se roor e dro and. st.i || row
sinplifi edla&lf nsftjf N TR o (P? glgnd EQSr 3ﬁ (?ﬁ o% t-tl'he gjg’rﬂ k
Al t hough a par tﬁQ:LNra'rlqdﬂsf er paddredbot nénPanStché upstandiong kﬂal@tba@dls

disclosed in defay | fleH ldayst B%t 's‘i%tpuéﬁ?9§e§29'deﬂﬂéstﬁ3sfl%?to%'ozed t hat
variations or . nodifications of the disclosed afxgarat us, including the 35

rearrangenent SRR Weere WhiCh RaFh8uBEbRRE AL he i S8R GTR"Snt i on. 58
WO 991 56365 ~ -sexttichaloehaPeTAES8RL081BH Eﬁsme enbodi ments of the znvent~on

i n whi ch ap, excl usi ye RLAREYLYA9T SBLEYI b§9C: & oLl JBA . L8] i1gd as

fol | ows:
pair of slots 230 so as to provide for limited flexing of

the slot walls 229 and permit the sliding engagement of

the keying block 69 with the ribs 85. If necessary, the

flexible slot walls 229 also permit the keying blocks 69
25 to be snapped sidewardly onto the ribs 85.

In particular, the keying block 69 is mounted in an
open keying space 226 typically before the connector
block €68 is mounted in place. Thus, connection of the
keying block is accomplished by sliding the keying block

30 69 forwardly onto the ribs 85 until interior detents 69a
(Figure 5) snap into the corresponding notches 87. The
intermediate -space 231 permits flexing of the slot walls
229 to accommodate variations in tolerance of the ribs
85.

35 The outer side 233 of each keying block 67 remains
exposed and at least one of the keying blocks 67 includes
an adhesive label 234 thereon. The adhesive label 234
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1. A communication cabling arrangement conprising: 5 elongate cabli n% whi ch
defines a plurality of communication circuits, said cabling havi n@; 004t 2002
and second cabl ayvsegstdzens and at | east one hou5| ng means j oi ni ngp@]ahgg,)‘obﬁﬁt
and second cabl e sections together and defining a plurality of access ports
for permtting 10 external access to said circuits, each of said first and

second cabl e secﬂrm@siém:Iajchnrrgztatplllqilealtilﬁycetlsepaahee ahdnydert Chide a

uni ts which eachsdef] e atil&ast Qg LaYkh, hsecﬁeéal ngﬁﬁﬁgdu@étthe

i ncludi ng at Ieas one flexible nmulti-conductor cable def 1 nes at
| east one 15 of SHFTHLF richAt slsaﬁjdsa’oéﬁﬁt 3692pPRY bReRELPeasFObne* @RIl ©f
said cabl e, eachifastk ptatgid reddetiblg eeoBt7aehd eonnace eflotwcedi cocarcuit,

sai d housi ngs meaps,, %{h%ugé n%fl rst, and seggngengg{;gingd %t'lér)r%ts iy ich are

each open on” one 3 o permt. dccess ¢ 6% &r i ned Y20

mounting sites, 5aF eyl ofcigaiud tsi pse ahdogeboﬁcha@ geercti ohisgwe ng

inserted into sa3§I MORNEd NG Silde@S A0f 1§1§tglib£sina@eﬁ?ﬁ§m@r£@k‘n& 3&},3 .
plugs o

sections respectively, such that said contacts of each ©one of sali

said first cabl esedtitor? |5§e€&rfr3r§ct‘“—é§’ gepde| §6t b5 SHE N2 5 EEed tf- sai d
second cabl e sectifthetiClF td}ateesaiodoel e6lblS]pAgchE e DUTbR S ak £ housi ng
nmeans, said, seri onn contact belng aceess bl e throu h said
access portlsé r@'lé‘y]t%gme)t T & SwhitERu gsl H8értab eg?irt% ALt Yone of
sai d access porttshlfQ)thcdrﬁwm iediset. oeath30f| ehet tlanee of - su¥uct randurss sai d
tap nodul e incl udidir ad aRRAIKE 108h-8Lighhb Chnk Sa £OMNESHE £5hd @ SRl & rom
circuit. 2. Aco ni cati gn cabling arrangenent according to Claim

wherein said .h RFRaRy &&fprriers FPgtnﬂnd 35 second separabl e housi ngs
whi ch each defi rneara MopUTE. ty of paral I el separat ed passages whi ch ext end

t her et hrou to defi sai d nt| n % gé jélﬁl %nser ed 59

WO 991 5636 1a -~ Gose 813 pas%aage Ht o ENnd

t her eof and sai cﬂcbontlacttélitseltag meduabl y6coam33a:¢le_cb:t ogst ey hdursoigh 239

opposi te ends Ofs%d}t@ﬁﬁﬁ%@ssegag & S;Qﬁi@ynfi'?at!l')@fbﬁ?‘bl IF ad ement
av

according to Caim1, wherein sa 8 e respective exposed portions
whi ch proj ect eXARSBUSFIoN 94 8NRoNSHATNFRARS T OFHO5ISR &F deés of sai d
access ports, saatdmjpdmeukercnekullesg fadkader aiteredieyi Nng part

projecting fyom one | s| de tplereof §§bd glaaéia tpe nrnosenrt bl e Iné one
of said access ports JEShnEE |on t5°3ard ¢l Feul assom a datahe

and said keying el l§@|V|¢g enghgabl ehei racewy espozed porn ianvesf tdtlel east

one of said plugs. 1gatn AaERMIUNE§aL)OR: CAR I NGGHAMNGRITRIY AGGREdI ng to
Claim3, including.a support_ block which connects, to said plugs on one side

of said access ™Y€ 153 HdGBnEXERBRIB ohNe t T8N Yt said kéVd AFSHCES sai d
pl ugs on a firsthesieda,okagai dndteedsapoidck wabhlee By mdrt ibeg drerided

connect i on Af S9isfrayynd.paLh; Lo, 58k ch RS A1 4 N A8l A8 01 Sal o

access ports. ni ca ron ca arrangenent accor to Caimi,
wherein said cor}tla@ts§rértédsmpp8?~9e¢ohAaalZB ér‘r]d?ﬂgeerndiékﬁl%aﬁﬂ glsug, a back

end portion of s_alldlsekggeaehﬁgpg@sp@sgg exteriorly of the housing neans
when connected to a % EeCtéi nl'_l of said untl n sites, said
¥enbl§y

comuni cation distri Fron? ??ﬁ’ﬁte‘;r 'a’orse‘n"d\‘i’é’ol"‘é’ds‘elﬁﬁort
part which is remokabl yA3Gernaniet edypes sz d]dm(é( 4eha Iper tdaondeof sai d

pllugs o 1! d| rtlveasdl d b oyl RIokd onven o URBHY Gakhon cabl | ng

arrangement acc ereln sald supp and each
sai d~plug 35 ar élllP@FaPyeFm fed exymlbrer By Fichyer étoi ‘ng rows of ribs and
sl ots wherein said riybghatespOF et OhdNhefi fS Gonstruction of the tap

unit 52, the tap unit 52 is adapted to be inserted into a
connector unit 50 as diagrammatically illustrated in

35 Figure 5. The tap unit 52 generally includes a plastic
head 243, a tap blade 244 projecting from an inner side
245, and a keying projection 246 which also projects from
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60 WD 99/5636S 'f 1 0 C T 2002 PCTI US99/ 09130 plugs and said support part
and said slots are fornmed on the other of said plugs and said supﬂoﬁt0© r2002
7. In a communi &b 9mss3esabl i ng arrangenent which 5 defines a pl urpahivisgefdyso
comuni cation circuits extending therethrough and permts access to said
circuirits from adjacent workstations, said communi cation cabling arrangenent
L\Ecl Edi ng aI }ol ure tlyml@fr eh@@gﬁt}e comnhgazg&mﬁb@&jsdﬂ idmtﬂrm; ta@selgﬁlci &%

ich serially 10 coupl e .toget her ach _saij ion djstribution
assenbl y |ncludﬁhg an Cﬁgg%tg |ﬁPé§ Dot ER 9%?W¥ %avfﬁbeﬁ aE5Fe&for uni t
at each end t heriggfertsaindocabki ng dbéi aragsa qzrtmalﬁlt yioflesdihg dieydwigt s

extendi ng | ongi tﬁ% ch¥nt Baket Br gughe 88de & esdri natd iy ﬁ{r_a esRecaye 15
contacts dl;g i'n the connector unltsﬂgrOV|ded at the opposite ends

thereof, a V&G SRACY &dPaceRtPEBnAREY FNUNTREI RS SPASET 22 v Sadj acent
pair of said corraffti penontiestapbuhionsassaniibe esndeieny Wiaihnethet oget her,

sai d pair of Jo'é%%%e%%'}e%% ‘ﬁB' i3 81‘?{ b Ag &fe%é‘a%% g having a

plurality of access ai d-actess port permt |ng access to one
of said circuits ass@@ﬁ@té@smﬁﬁh sai gh@otar gl ad A4 sithg ttee bdpdeverent

wherein said hoysidigdeRChudes 8k LeastrBcPRtrieKIINGSRAGES QN QRROSI te
sides of said access. por a 25 renpopvabl |nsert belgg.dls posed i n one
I )

of said keyihg & QcégeFSO%Iocwhﬁceﬁggs%Eﬁs%ﬁ Sord 8861 ng
arrangenment f ur tilmen udec khdsagtaatap. unsinaﬁumﬁE|duﬁthraﬁea2Map1beadrhaulng a

bl ade and a_keyido r 9LeqiLon, o' ghect 100, frgm ans. Sidde . aal dtap head

sai d bl ade 30 havi ng acts on one’ si belng |nsertable
into one of saldnégé@§9rports so that said tap contacts are connect abl e

with said contacts Ohhénfthéttapsﬁlgdé0ﬁ¥@”Héﬂﬂdéékéédﬂﬂﬂt%uﬁhoQcéé%@”b|y
when said tap unit is~in irst position and connectable with said _35

contacts oft sé@gﬁdséalﬁgﬁoﬁﬂﬁﬁi AL FHrP i STA5BUtAoh 1SS YikkeA €ai d t ap
unit is in a secmmdapﬁsbhcbn;naﬂbﬂdkeyl&Qp¢ﬁdneﬂﬁldﬂwdm@ fgurnpetiirgbbg i nto

one of said 61 2L5636 0 pac one of
sai d keyi ng spaces SEI §§ g%ﬁ%§¥%29§§?dgl Qggﬁ!g%%%gfﬁﬁ%lg BﬁEnl i's
engagabl e with §@ﬁ§r§péﬁ|ﬁ§ Fheoﬁ¢9 bldef2&hi dHe deaddng §é§§n§hpﬁgpi|ons

5 8. A comuni c@bheacegbthegcaﬁfaageé&mx@w@dw 120 EAlk® fo wherekn
opposite e d sur&aces of sai ad converge toma q sai d one side

t hereof to d%flﬁ €gFPBPRRb 98??5@%5 ?%ﬁc$ﬁﬁﬁﬁl SYofPSsEFERt 4B unit 10
fromsaid accessipgore. 19. aﬁdcsepmnatalnwn1mpﬂﬁsed;satman@enentaatsoﬂding

The tap blade 244 thereby is allowed to slide between the
pairs of contacts 79 as seen in Figure 21 wherein the
traces 249 ultimately contact corresponding upstream
25 contacts 79 so as to connect to an upstream CDA 43 from
which communication signals are received. The other
opposing downstream contacts 79 contact the opposite
insulative side 251 of the tap blade 244.
Since the traces 249 are connected to the jack cable
30 53, the corresponding jack 47 is electrically connected
to the circuit defined by the upstream contacts 79.
Since the other downstream contacts 79 contact the
insulated side 251, the circuit 1s broken downstream of
the connection point. Thus, a particular circuit extends
35 along the entire length of serially connected CDAs 43.
However, once a tap module 46 and in particular, a tap
blade 244 is inserted into an access port 51, the circuit
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to Claime, wherein said gripping surfaces and said insert and said keying
projection are disposed on 15 opposite sides of a central axis of spitdQC#P2002

head i n symet riy@bedegésat i on therewith for bal ancing of pulling 1.0.
A commruni cation cabling arrangenent according 20 to Claim8, \/\heécgllr/‘?ﬁg/g%ﬁg
said-connector unit includes a plurality of ribs in said keying space

wherein each salflddd G GARRNIHd ARIBCho2 Rl 81 ALE AR Idowridlud dieYi NG

proj ection includi g%]l_engagenent_ neans ngagi ng a correspondi ng one of
said ribs to re iy seomestiqind PR3 ntapndnfhet 615 cohnetttadinit. 11.

A comuni cat i on @atlect@ArArgeNgRickacesndi B Eod G ahedientier &iHe Saig
engagenent rreans47corrpri ses a pair of prongs adapted to snap onto said rib,
a space 30 being defined on an outer side of each said prong to provide
space for fl%®exi ng of Ssaice phengndi@stAtfracebt 248 &F tamgenentsldidposed in a

workstat i on ar ea SRRLLSN0LCIRSA RALkeopkathy ghongale danaldy ol d urniture

havi ng an el ongate raceway extending horizontally therethrough;, and 62
WO 99156365 , 1 Pederexbginscrligrsdoyish ARRoAATERSROMMNA &iid GiPntalsitisng

\% raﬂgemsnt lnclwdiblri@ Qsp!dkhlrsld|ﬂa1b)le0ftﬁCﬁﬁTifhﬁia§ﬁttlﬁ)@ f&ﬁgd@é;ﬁmrﬁ%h@bi ﬁs
ich are connecta seria oget her._and exte n in t hr oug
sai d raceway tocftsrt?ﬂbl%yeSt nitzé tiuSEl(J:i Egﬁi F%p%%%%%o{ Jtsnih\/g}rykst ation
ar ea, each dof sdi@%@m@rim@t itdue dticsEsisbpkan‘_Eaassefl’tbis'} €iss iau:lc_m@hig;had
flexible length kR/f %Q'i'dgﬂgf‘@@xea_t% ”ggﬁ&@rzlﬂ‘! fidd ;?‘?1‘11]5 APPRLA9 end

t hereof so as to dgfine uralit communi cation circuits, sdid
connect or units "ERINEY APC: iLAFISadw166r RABI y2Blj 2R M5 DA GSRACSFedY -
CmeP! cati ?n dizgkr ishilLi1 QN megs e binas ;tg@g_eehsp@@ezmle_ctﬁﬂgﬁgrharss sai FI
plurality of said _conmunication distribution assenpli el eri y
connect ed t oget &F *E8PREF AE SRS d?’&ﬁ?ftgoo?ﬂ‘ée%h‘? eésﬁ‘lsﬁgj ar %Bl%ela”%uns of
15 sai d corrfuni d&Biconfdither contiact apseibyi égvexe ekl ng t hrough sai d
racevay, each said r4fcdflhiBhad 3sheSRESL! el U RA duGh CHEl $apd
plurality of said comunication distribution asse I es al ong each QP sai d
runs havi ng an iHd@deaRlrt paisecshgecrBEaEREr 8P WY thgm ddh tdRcsaisddeo
runs has a diffemsenbri aeieCaber bassecbahed hbRsest ! e did eriepiieat essai d
circuit groups %rg)elégomthe 3therti ea}gg gﬁi d Luns founréiher imrécll udimng.access
means for perm t Ag° sc8&Ss IR VEF P bt s OBt RA R ATt ¢ AP U
renovably é@énneatrgblerge bailds2353ctesgshranie olimnldeasatong tyfinsghdse

circuit groups hofeacagssiRy ah FSaale0ne Bia AESSy tdiah Wk Qhrsai d ,
circuits of said one circuit group” 13. The furniture arrangenent accordi ng

to daim30 12, SRREREFR dAchOsRFESEoRABANERL PR HHGIRANT IS &386REI v4°
i ncludes at | eashdosempakdel BHeCallettpachl Woieduits yHHHH A ogbher @ho to

ass0C; at od i {h"CAN4 E| PETPLoB, SUpCrae AP SRRt e Shripestnel o
accordi ng 25 C ¥i-f- 1Bateher 8ppldghtipndsenial Yar toB/H5d ddl4or fadgddMpart s,
22, 1996, the disclosure of which is incorporated herein
in its entirety.
Preferably, the holes 253, 254 and 255 are oval with
the maximal axis extending longitudinally or in other
30 words, transversely relative to the sideward direction
through which the tap unit 52 is inserted into an access
port 51. This oval shape helps align the tap blade 244
during its insertion since tolerances can be
accommodated.
35 To connect the individual traces 249 with the
individual conductors of the jack cable 53, the traces

249 extend longitudinally through the length of the tap
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63 WD 99/56365 1 ~ 0 C T 2002 PCT/US99/ 09130 each of said connectﬁ ldg %
including at | east one of said color coded parts nounted thereto Iy 002
sai d col gr bei ngy@sgedsat ed with each respective said length of pdhgeneiag
communi cation distribution assenblies. 5 15. The furniture arrangenent
according to Claim13, wherein said indicator parts are renovably nounted

to said connect gladRi &9, codhrdspEAAEEE Obordls t 55 ANt I dritflittrRir@bfpar ffe
i ncl udi ng cooperaéfr‘lrgd&ats ad ribs g ich rem) Iy mount sai d

i ndi cator parts t§* offBEHGH TR ¢ %. J9te Cf th?r & 4 rageiet
accordi ng to C ammel2ctwheréi nosaadt actEelssn nBagsse domyd 5% plurality of 15

access ports onigach.ofcsal dnlengtis,of saldyampinieali-on i hyibuti on

assenblies to permt access to at |east one but I'ess than all of said
circuits, said MePdsears® PA@FAdi ng at | east one tap unit having an outl et
and an insert which lmesela@cbwebyf@ﬂge@ﬁbix&:wdds &2 axele dlde@soneooby sai d
access ports to connect sgl d g et, to any one of sal cé ci rcmts f any one
of said circuit groﬁBEOSi Th e?u?‘lﬁ?lfetﬁe arrangenen ac & d ¢ daim 25
16, wherein a plsgcalret $hef tspi dladp 244 twiErier privyitded hesal d4|3I afakrty of

tap units beingucannegtabke;ie enecoly salbd angs sy naneehiaasto one of

said circuit groups separately to a plurality of sai
connect i on1o nbRdrt ﬁénléwéréf fé‘é&%ﬁ cﬁ'erRﬁ t2 & otipsh ?Gelﬁdapﬁédf tPnabut e

arr angenent accagdllagtt eh&l 8ppbdbng %@ﬁdb@aﬂfg c@n d 3paik ef»:oSﬁl d
connector units _.incl s _one_sai uralit ess ports reon
to define an acERLLES] ?g ?SPCQEEed]s HYEHy £ J‘re§u swglﬁ %;Z‘ g Qﬁa?‘ge
| engt h of said e&8dnusi éaﬁilynlrjssrwcbmmﬁwaasﬁenbl it siencltoges 281pl ural ity
of said access $hke8bybderva éoLéﬁédiéﬂﬁgapé¥3é¥§9®%§%5aRQEhH%%%/891§H?19

The furnlture arrangerrent accordin aim 12, which i1 nCludes an
unit havi ng”a pFURSFSt 948f Witaxihe é%%ﬁ%ﬂ%&q”ﬁﬁé’é& dénnedP8r §reqer eon

whi ch connect tena pespecttMe oane Wiadaizhd eNgds.s saperedf eedad eennectors
extending into Ba'91d8C$8@¥h af&gnmeﬁgrggfgﬁaiyﬂg%n %g%ngnglsg%%egfighg
access ports 51.
The tap head 243 further is molded with the keying
20 projection 246. The keying projection 246 projects from
the inner side 245 and has a longitudinal width which
allows it to be seated within an open keying space 226
when the connector block 68 is mounted in place.
The keying projection 246 includes a pair of
25 flexible prongs 265 which project sidewardly and are
vertically spaced apart so as to define a slot 266
therebetween. As seen in Figure 42, the slot 266 has the
same cross sectional shape as the ribs 85, similar to the
slots in the connector block 68 and the keying block 69.
30 The prongs 265 are sufficiently flexible so as to allow
flexing thereof and snapping engagement of the prongs 265
onto a corresponding one of the ribs 85. This keying
projection 246 thereby serves to hold the tap unit 52
stationary and prevent inadvertent disengagement thereof.
35 Further, since there is only one open keying space 226 on
the upstream connector unit 50, the tap unit 52 can only
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wor kst ation area conprising: a horizontally elongate |length of furniture
havi ng 10 an el ongate raceway extending horizontally therethrough;l4d 0CT 2002
modul ar conmuni aatdedpzesabl i ng arrangenment including a plurality pefriusesngrze
conmuni cation distribution assenblies which are connectable serially
together and extend longitudinally through said raceway to supply 15

comuni cati on cbecpltggetlr ongbadt ot hentwt kst atioreldf ede eaghudhesapd

comuni cati on di i ion senbl es_incl | exi bl e | ength of

i nternedi ate caﬁﬁ%ﬁegg%d a conn %?éream “'a w%%%ﬁ7%ppOSIte end so as to
define a plurality oﬁleeﬁnﬁnpterabntml@tu@@g rexchelrdi i ayolkghm20nsedd

conmuni cation digtgi QHBhQBtéy?S@Hﬂ Y50 Sahd cannectyr M&l%sp@%”héfy Bg each
serially adjacent pair of said_comunication distribution assenblies to be

connect ed t dget REFLWhEPERANIRaf A pFEFal FT5RHT RAItPF commihicc BEPHAS 265
di stribution asheubl hesedneedewidath yrebanneed atb ttﬂgaatuh@th25ft @hdef:lape a

plurality of sep géts%g%opﬁésm déefﬂ[ﬂg gfeasra;{ Caliy ong g%s'}t:rl t| on

assenbl i es exten I'ng rou raceway, sal errredl ate caBl' i ng e| ng
defined by a pl gnath@yomogeberax@eeatm@secvmi cﬁfhaﬁ & eagrsver Sehgeand6s

vertically movapbeniel 8Lit¥8rd Or B3 L PR hrdpspest iehyudefine a width
and height of said internediate cabling which fits thro h said raceway;

and tap nefs foRCEREERESTAY Utth et RINGT <A P LidcGPSCPIFQhRR unit
wor kstation ares2.35 21. The furniture arrangenent according to C aim 20,

wherein said furni tulge kncl uizl cover nel %é%g %ncl egiggeoggg si de

of said raceway and a “fra
PCT/ US991 09130 @In@pblsedkwxm rpsca]ecttrmwmﬁ ays dsmeeir apaﬁebSbehngabbﬁced

away from said Elﬁ@”@arﬂ@”@%té&c&'@ff%% Ras3e8 tabﬁrseb%b"\g@@gu?é bpast a
portion of said raceway being defined by said passage g efine a wdth of

said 5 racevay, TR&i (PRapFaY tt ng TfRd “EHdéndri 3o Pdarrnetdatd fHt h
t hereof so as tOezpvae:s trératphe sud o hpds sages 222, 'Ehe: ftupnuhmtesartaﬁg@émnt
according to CI wherein sai d internme te.c f all of, said 10
| engt hs pass thr oug% %a}re a%lc‘éwa‘\g/ S(]Lrale?ihe %t%oq’a:ra |1§|% if dl at %3 th% The
furniture arrangepedttacend diages 2Q arﬁnt‘é@ t\ﬂmerf@ani §aBda@§©n’m’mf@aabbn

di stribution asgendld ese laqhdc! pde Hundl | gRaps c‘@?ﬂt‘f@l%ﬁs%&ﬁ' S&pad at e
cabl es transversel%lfor bupd] i ng said separate ‘ri abl es one above the other

into a singfe cudl %?a%%llzﬂta%éoﬁltﬂ’fﬁjtrlﬂé’ a gf&lfﬁﬁ? ﬁécﬁ?ﬁlﬁﬁpto Claim
20 22, wherei n waitd £SnM@neadvesd. di stri bution assenbl i es include bundling

means whi ch bi as sal,flos @{Ialtte tcéa eeteoyaelrci;fcal ta ruplggdgbng ga@i d separate
e n

cabl es one above the other and I"east "two parall el
vertical cable emmastmmdlgfamee?&%@ﬁmtdxeht@p alezlg géparaneesde of said

cabl es. 25. ThejdwHrdI¢r€owdFRNGRVR ML RGC HPrdiaR@ 10 a6katinsdlaswWherei n said
separate cabl es_. ext.en Ionng;,]anuadl i nal | fromfatrheeartvg/%r geggdzgg gach of. said

connect or |tsf R gripping o uring its
removal. Preferably, these end faces 269 also include

parallel ribs 270 which provide a better grip.
Additionally, the head 243 can have a reduced

thickness along a central portion thereof so as to define

30 recesses 271 on the opposite sides. The recesses 271
define a reduced thickness flange 272. The fliange can
either be used for manual gripping or can be engaged with
a removal tool which passes through a bore 273 provided
therein. The removal tool preferably has a wire-like

35 hook which can be glid into the bore 273 for pulling of
the tap module 46 out of the connector unit 50.
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30 separate cabl es being staggered such that said separate cables are

di sposed vertically one above the other while vertically-adjacent] gagf®sz(02
are transverselyoobfess relative to each other. 35 26. A furnituCeusemeizo
arrangenment di sposed in a workstation area conprising: 66 WD 99/5636S ,1
~ 0 c.r 2002 PCTI US99/ 09130 a horizontally elongate |length of furniture
defined by a pluraliTlye ofableni 3 Ures ssonpEorentws thedok ofpsapduier a6 taare

conponents havigg aﬁwn@@ésgé@%%@%ytargg; mgré%qagh%' zqat a&gyrwg@@éé‘rgugh

whi ch opens Znto an acent sal n adj acent _one sai
furniture conpon@hts,AhieTeakivohe sdid t@@cé"ﬂéff PACRUE AYtACEORRFT ptel

whi ch encl oses @&h%rﬁﬁf&@tw & b d acadhe ra 1 hr aABsHRObBET s 0f uSEi dhs
furniture cgnpo ent bein osed Wlt,ﬁh\}:g1 sai S0 as . to define a

R A e %Jr 4t e BB PaRE 18 B | S

raceway; a nodUuARTERNATANE CCO Grg arrangenent including a plurality

of f1exi bl e’ el ongat & souL g a4 %r%tg Uinan 135S 8RDLY sl e ar e

connectabl e serially 15 toge her extend I ongi tudi nal E rough said
adj acent racewa§R1$or UGy %‘b‘?nﬁf‘rﬁ GRItGTtcPrEgi £§ LARBLYRGEE PYie
wor kst ation ar eﬁef@a@tb@fn@aélegpmm cagtneorprdmatrfyl BYE Fenenss epdl was

i ncl udi flexible | ength of dj bI nd t t at
cach oppastTe e SPRE 90 R Het e S hlTar PEY0nSE ORI AT G- i 1 Cui t 5

extending thr oughzgaifd Tonrhmioatiwniai stfr abmrenmaseeﬁbl 97 Gaide caBect or
units perm tting, mée%m#yt@éﬂ&%l R3lds Bk Eﬁbdlﬁem&lgﬁtl on

di stribution assenb i es e connected together, said R urality of said
comuni cat i on 25PRAYFEBULIDrP st eithliced hEPRgNEEET &P §he oRrRex RFVget her
fj_o defi lbne a pl uwln%ﬂe/uefnsﬁaaﬁaﬁe 1mr11:to p:&{]ealcbﬁgal‘:UHSUPf)osal g communi cati on

istributi asse es_exten t hro sai ac .
plurality g? sai d caft LFUE "glﬂlgn 06’5’1’? Sat él nggéaem?e%%‘h E%jl%lcvszl e
run 30 defininga tlespewmigiteudimaip ofissaifd tber cabls; aaadmbly éeehs dror

accessing at |easd ég}gtzpét &e’ i 43S f rsogl grglgggg taen ﬁ,;g,? tid - The
furniture arrangenent accor ad?:g A6 s b a| m 3 wher el n _eac sal d cable
'S

runs i s renovabfEsh oh el ¢ Pélf’P-GH??- heCBERerORs Liarsabl e
runs di sposed tf@idd).1&leraMy Wh3@hel haleCekiR882c RETOLISOD/ HNIH 28.

The furni tyure g@noqferEengetf?cbﬁgr d’é‘ng Ci a| ZanWGgES ésgl d Coyel, afnel

i s spaced away Tromsai nenber 10 de I'né sal assage et e etween
at the cable 76 travel a shorter distance between the end of

the cable 76 and the contact support 91-1 while the
conductors 94 on the opposite edge of the cable 76 have a
steeper bend and thus must travel a farther distance
25 between the cable 76 and the contact support 91-1.
The wire manager 280 is constructed so as to provide

relatively equal path lengths for each of the conductors
94 as they extend from the cable 76 to the contact
support 91-1. In particular, a wire manager 280 includes

30 first to fourth passages 283 to 286 which extend
longitudinally therethrough. The passages 283 to 286
wind sidewardly as they extend from the back end 287 to
the front end 288 thereof Notably, the back end 287 has
a width which corresponds generally to the cable width 76

35 while the front end 288 has a substantially greater width
which corresponds to the width of the contact support
91-1.
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S least a portion of said raceway being defined by said passage wherein
each of said cable runs is laid into said raceway through said oper ﬁtqegnﬂz
29. The turnl t un® B|rseargenent accor di ng to Claim 10 27, wherein 99/09130
raceway is a first raceway and each said furniture conponents include a
second raceway spaced vertically fromsaid first raceway, at |east one of
said plurality of sard pablede ussbdeam alilspesedli pasai desgeosd foacewrain. 15
30. The furnitupg,arbangsBAL: SEO5AING L Clald 29, HaR! &l &Ie%g'e@t&%e means

i ncludes an outlet and a tap unit connected to said
i ntermedi at e t apR€abf et Rt RATFHELT heF Ut wekn, addi @ft 5}9%&@?59@?@22@

conge;:t able to aoseheCcﬁ@fjl@@es@lﬁTtSﬁhﬂl&ll{j}CLHdL.&lOfpaﬁﬂe1§ﬁlgdh@abb3 Itug :cn
sal irst acewa C e extendl n verti.c et en i irst
and second ?’acemﬁéguﬁnﬁ% ‘g outtel beityg E%éﬁossheg Bl é& Hl\ségclgngg%ceway.
25 31. The fur mleﬁtemaastangeﬁm BT ordimg tg;e@ltgurrrp%vamweithaeache

adj acent pair Ohéﬁtdméé’ﬂ &é@é émiéé M‘fdﬂlf{%s moSePeshib¥e e@@%ﬁ%ﬂﬁﬂt ignds
whi ch connect toget er ong | udi nal novemnment t her eof..

furniture arran§eibhth %%c%?'a"? n‘@mf\baté}%m %ms\/\hélhél ﬁ°§§}‘8t85ﬁl é4r GA% hee
di sposed verti Cahtyt:@n@qta@DVBerﬁdﬂﬁd@td’tﬁfcd hteyglvidai dxpassageouddeds. aA

communi cat n cab rr enent f routi a ur al f. conmmuni cati on
circuits) nerE{Jﬁggn% flf}g nee r}% ¢ f%hzoo 13:!%ITQEJSQQI 09130 a

plurality of flexi bléhelmxmtmmﬁmrﬂ&mtizsorfomr@ﬁ_r tiboni valdedepbhsescwhi ch
are connectabl epgeLiahiy {RISLNGS sex}z;emth%glthed!reeg&twesupp' y

comruni cation circults throug Out e workstation area each sai d
comuni cati on dP3BFRERE | HF3 a%%e?ﬁﬁ'l d'9 HEinFdMRgager) 88PbhE meAger en
cabling and a ceneec&prswﬂféc@ruaérécmshmﬂeflen@eaf2sal dheahl pagrsaiag to

define a plural it rmunlcatlon circuits e ndin hr ough _saij
comruni catl!L(g)n dré rP ut| h a%ss%er%‘llvesp sfacgonnétgg go gegnl tggpngl hgieng an
engagement end fbanw 92 idy raDtse&m‘m]ley:%ld'j @(Y@mﬂlpaﬁrpeﬁssaed%énhect or

units froma seppal |y §0iAC6sd3 PAL e HFmijeRERUNLRBLEES ELSHLERRYE! PRe
assenblies to be connected together. and each of said engagenent ends

i ncl udi ng a pl uFarEGER¥s cohtER tRe 1Rist gine& |tﬁ‘§ PREFBBEBNTFBM EBRNEEETON to
sai d contacts otopheisesiahdyedfl] acent connector unit, each sai d engagenent

end includipg a sl ot andato naetheton d Iot
8 T%eerlaclvrlx eqrafm onf%% IS re man ?8

respectivel'y of said acent connect or UAi't n g3 d
serially adj acenthIZ@deﬁ)rnmes Wﬂq@fj&dﬁi yaei gk yond] &@énwthht névg are

separated. 34. Jhe, COMEPUYCAld WhaAdNG ARHANGERRNEnACEQEHI BY tReC @i m 33,
wherein said seri al I%/thad ] acent connectg 25 unlts nt erfit to et her

further align sSPRFXINtHRROT B L TFe itE&ET oh EaB?‘FﬁgmaF aﬁﬁe?@{\t

accordi ng is completely covered during the molding of the support
25 section 77-1 and the engagement section 81-1 which are
formed the same as the support and engagement sections 77
and 81.
As disclosed herein, the communication cable
arrangement 12 of the invention is readily adaptable to
30 the space provided in office areas. The cable
arrangement 12 also is readily usable to provide the
necessary number of circuits required to supply
communications connections to the individual workstations
of an office area. '
35 WIRING HARNESSES.
Referring to Figures 1A, 1B, 2A and 2B, the wiring
harnesses 41 are formed substantially the same as the CDA
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to Caim33, wherein said serially adjacent connector units are noved
| ongi tudinally into engagenent with each 30 other, said t ongues? gr 8C&c2§029

| ongi tudi.nal I'y andessszes sl ots opening | ongitudi nal | y such that eﬁ@ﬂu%ﬁm
slot receives said tongue longitudinally therein. 36. The communication
cabling arrangenent according 35 to Claim 33, which includes |ocking neans
for | ocking sai d3emnicddty tﬁmjta@eﬂty aosnegier cannéstdogesherd268s 1 ~ 0 CT

cutl~ , WO 99/ 56&6&,%%&96“ 0 é% \%naggg gggnyF g fOPolcaPJ;M'équon o

arrangenent according to erein said means_conpri se snap
| ocki ng connect o GAMESTAHT sHid BOn@leaaRBPsaPd sThe ‘aﬁhﬁﬁe@n@hb?ew th,

said tongue bei ngid|sdd iRNtHy Hrdeld-eat abl @héoinﬂéé@nﬁﬁﬁdﬂxﬂﬂréfﬂ@ snap
| ocki ng conngctor parts. 38. An ffl ce area degl ned pluralit

a of
wor kst ot ones conpr 215 PRy A e T ar BhEr FaRbeHant S| a8 CPHES O otpitng
of upright fur ni4Uref cenporedtls nghhalmase $uppsr fedned suids pay et 1ywper dl y

froma floor to %ﬁ-ﬁé & 3y Wadhly tn}/%e% aflhacE0he MO5 K @é 5@t %fiséDAa 43

plurality of sai urni ture conponents being disposed In enera y edge 15
to-edge rel ati orhigF iRed degeipart T 906%‘F?%‘éramb}‘ar i 13 btdesmiad
wor kspaces, sai thqlding] iztop Cfbﬁdéﬁ”'lﬁ@h@l@@lfp@@(whé eaehifavénpa eneral |y

hol | ow raceway extend| n hor.i zant al y es_.thereof so
that the ra\(lz\@vva S uﬁlll&r gral tyho ’flﬁ? f?%rgpﬁﬁﬁ%ﬂeﬁ%leare di sposed
in generally encbamréﬂdersom@mamdt Bon't Al soghoet peavided Ltrqldeig/lmf said
furniture conpo co ni 0 nd
ext endi ng througr!ﬁqic’ﬁ'relt%’acevr?‘;ltéIilé cg?tllga?agéﬂﬁg(?saéfé urniture comr:)i nent s
to pernit accesshe samgl @saltihey ceblgi Fﬁé?'é‘ﬁll%%n%rﬁfe%t@'bh 2P rajitts; said

clomwrumt cation C&bidlﬁl@earcra@l@%ﬁﬁlﬁt o!ranSUdWHQréiin'&@étexid r&t @md&ﬁﬂ@ﬂ?ys g
el onga e c ni n assenblies which_ ar pose jacent an
ext end glgrgra 6q 1[5153 rEPQF?Sﬁsﬂwﬁgtﬂ? gu %]fff Ifhed]F

said pl uraI ity (IﬂUBJﬂrSl t aunel a@spcpaneg:leactpoi sab e ctimmi tat iien cabl e
assenbl i es defi nipgrangliuna tt)‘leofsaﬂlesé%. NCle %655‘&’:55‘&@351\5&‘ 4 r&*égctxslqe%ach

comuni cati on cabling asse w% bei n i ned plurality of ongat e
communi cati on calfitied§ eFCceERtwhiheR EHEnCERERFe E;]df‘ﬂ PP urHISYYASTE Xircuits

and which are relagakly tegupbed sarthtélyot ogetherfade eftbdapend 70~ WO
99156365 20 Referring to Figure 47, the mcodified tab 121!
includes an inclined surface 122' on both the front and
back ends thereof. The inclined surface 122' on the
front side facilitates sliding of the plug part 75' into
one of the mounting sockets 95 on the housing 66.
25 However, unlike the CDAs 43, it is desirable to be able
to remove or unplug the contact plug 75' from the housing
299, and accordingly the back surface 122' of the tab
121' also is inclined. Thus, the connector unit 42 is
formed substantially identical to the connector units 50
30 except that the individual contact plugs 75' in each
harness connector unit 42 are removable from the
respective housing 299 to selectively route the circuits
leftwardly or rightwardly as described in more detail
herein. Since the previous discussion herein with
35 respect to the cabling 49 and connector units 50 of a CDA
43 is equally applicable to the cabling harness 41, a
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0 CT ~UUL C1US99109130 relationship throughout said raceways, each said
communi cation cabling unit including a pair of end connectors joi hqd[)[;T 2002
t oget her .by el ong@ab®sezed er nedi ate fl exi bl e cabling which definespsaigenoize
plurallty of 5 circuits; each said end connector including a housing which
mounts thereon circuit contacts which correspond to the plurality of
circuits definedndye tdee odraundcatisen czabhichg respectt he hbescogsofuoneorsai d
unit being 10 releasplly doi a&q_%ntt% t.he JReusipg g[ti: 8 serially adjacent unit
te d hods

so that the contacts associ h the joine ings are engaged to
transnit said plural itherofa Galdding htaﬁélleéﬁef}\}veéﬁ C@&Pacmiin'é@l hflh 3

defining a series furdGeRFS 1k PO td%ftlha@aewﬁeea@p aceepstngcafenengaged

contacts of re%e?%tnae said ci I’CL%I a Ci rcwtt Ez grrangement

i ncluding a A &0% Gt eoﬁ‘ECSFSsBPH Sceds¥ ol 1355 or

ef fecting separ atdfameat uyhakreesqamataat@rengagedzwﬁt abéscanti®® ledfreedd ng

circuit- mking enoageTRn. Wikh, el HRe0tohiecPaevLAE! ¥oengaged Gont act s,
ext i cted

and a jack dispose eri ot y of sa housi ng and I nterconne 0 said
tap menber, sai #3j-ack bei ng nounted on an exposed surface of said furniture

conponent. 25 39. A %d&&ﬁme@%tdltr@gtm Chabni 88, e)ﬂbebel ﬂh@n@aﬁﬁir@gw
connector of_ eac id, cabli ng ﬁn assqciated wWth aLd firs
| RS SELETY “Has

communi catith ¢ t81S RAFEatBf Wekus? aké@é%l%t"e%}“ﬁ%m th
and defi ning 30 urhar adnreraach rsman;dxﬂemr,, thrdinBevednaat cOrdstt one saihd and

connect or of eaalhsaldiahld:nd sinid,A8806hahedant b A

communi cati on cabli ng assenb has an i ndi cat or g‘éSOCI at ec}(t herewith
and defining a Wt@m%pfmb@h coangrtPEr BATAVRER %ér d Typiseaklat oran 35

40. A system acca@fstilaugetro wahai m\daemyncsaﬁacsatHeB@U@ém;&@&r@ Series
of keying s d| posed TFﬁOOZ 99/@@368 PCT/ US99] 09130

1 1
general |y wi rtpuc%}ﬁ @lgﬂcé"’né #F &3f $09 5 ERESH B bei ng
di sposed generaldlylvuanzlellly dsvechnealtkeyd opi ehéedui ddinghealebinga’l dkeyi ng

spaces define aalr Qfl Uehblqdl1t e nshiebeakRqdse p\?ﬁé’dh b 1260l ¥

opposite 5 si ded of the Tow o ss ports pose usi ngs are
j oi ned toget her 2%afidseaicant 5 REFPHEASBelAfRi ﬂsEF?'a%F’élilﬁ‘f%ﬁ FyEet®d sai d

access port in ts‘ﬁ@hoblse@habh@ﬁ%n\ml @Bnﬁé@w@r&rcal rlr\&!ddl§zp|39é@d BG4 rtgm one
anot her, d ta n‘g havin E art g aced é te?all therefrom

and engaga 08’ 5t 3t R&U e?ll §§ﬁ€8§ QU oRFEY B i i tte rows
dependi ng upon Edmel thieepbaniean oof hatrréwaap 3841. A system accordi ng to daim

38, wherein said 15 (iﬁblttxgglli@hgt'rﬁtggf ERBYa P¥eAe B UF Ak dyr & SUbuy t $each
i ncluding an el ongate ca fines at | east one circuit and which at

each end is joi 84 28 atpruyipars RAFEASEEF| hbs2bRePLHPVERRDY orftifct s, said
plurality of sabeégsuhtinigt &fbehag iddspagedl i caveet rads | yr sStackats 2AF rel ation
so t hat the2 verti aII %t% pl,:ﬁ Spggts are engaged with a respective said
housing to fS“xeé curg prug parts together. 42. A system according
to daim4l, wher e| nWhhe- ZSSCaMenassbsi QPWRURL At Bare heafal dhas iHatiem jof

si dewardly the invention 10, it also may be desirable to provide

CDAs 43 which extend both leftwardly and rightwardly away
from the harnesses 41 along a raceway as seen in Figure

30 46. For example, while Figure 1A illustrates three
lengths of CDAs 43 extending rightwardly away from three
separate harnesses 41, a first harness 41 may be
connected to one run of CDAs 43 which also extend
rightwardly along a raéeway, while another harness 41

35 could be provided in the raceway so as to extend

leftwardly from an infeed unit and allow for at least a
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offset relative to a |longitudinal centerline of the subunit, and the
vertically adjacent stacked subunits are stacked such that each We1rﬂ|CJaEl]l12
adj acent .pair okoukesssts have their respective cables di sposedpdfusesngisg
hori zontally on opposite sides of the longitudinally extending centerline.
43. .'kn a nodul ar comuni cati on cabling arrangenment which defines a

pl ural i ty of cosmoomdatiwonotiCRAS t43 tdheBrohblditgaadigngeosnani nofewii ng a
plurality of el phgate,gommunication distribution assenblies which serially
coupl e together, each comunication distribution assenbly 72 WO 9915636S
120 CT 2002 PCT/ F'so0he01 30t i TRY =i §7) &8 sepitalst eﬂﬁéapéf-’égc‘amﬁl ng

havi ng connect othéiniéguatedPPOSid€ £ndsed Nredfffisal dreabl tagpﬂé‘fridilé ng said
plurality of saj d Ci rCU|1L§ v\’:\@'frb xtlergléjs al ong sai % %g‘ kaakylggg r;elg

conmunl ca n~on di$t7T bUTTon" ass ies, Seri ally y  adjacent ~pai f<3ai d
connect or uni t srives ngf j oilpking o‘gbtmelaiwrmqwdig’ abdess padisromabermt

access to said chr&dlitSnsabfl @A mMdul énd ne&dhaklyey BhotRagelegted on of
sai d access ports for conpectjon to at |east one of Sajd circuits, said tap

modul e | ncl udi ngFRAERES eSHETE IV Putd T RMiIE iFOUESANEBEBEIPG SR d circuit,
conprising the f@m@mn&rr&h@gm@sal driconshinileat aenidaat wibution assenbl y
includesa Iur 0 r.at ngat e h_said cable unit
i ncl udi ng a %é}%%lei em%tf n%re tlrgglon (%fllcgb?“grv\glg%ﬁs |Cl;|e% X 15

| east one of sapldo‘cxde@u tQe xonke mmm ant lpdsusg C@bleacrhneppbsweh@mtd e sai d

cable, each saighp] Ugsh&ic Ui NGOt AGLS ected to said circuit, said
cabl e units being disposed side by side in parallel, and a housing being

provi ded at each oppdsite EWeLRAT sfihe udn efumilsipder 5apLing t hrrresgest

pl ugs toget her 4;sapéirmts|ﬂge|mﬂe&& rngacmumuntum@esaotredn bt céxamsiades a

pr edet er m g? ‘!fj e 1c?%fd6ff ne ntl r&qﬁsl r)lt3o gpl gichont act plugs
AT

are renova ugged TiTie one sald connect 8f d housing al so
i ncl udi ng an ZEW bedtignravfiech i dingagasl segiined, two

serial | yadj acenfeoN1€1 0f £ LQUIOIGS 4PlcaeHealdi%chahB8EREq adkagent
conmuni cati on dj S%I’I buti on_ ass nbl i es tegeth r) said contacts. of .said

contact plugs of® A TEEEeENE buBFC TR eIy dtiement
section of sai dtéBOrdsmusmgsueaaﬂcﬁn_rﬁ a;ﬁ@;oftd)melesaedthan6| ngn bef IPAs
connect ed 9 53] f SANtACtS;Ofc Arner IALLY. A AGe R NBUSL NG 2 UEN A MRl
circuits pass be wBeh Thi AP EHmiR caton assenbl Tes Thro

sai d housi ngs. fsenpding commal Aot cabl | ng arrangenent according to

Caim43, wherein sajd sd b ded iaaessuaamleurt@ irb)dt@fIZ§s tdad &€ T 2002
WO 99/ 5636S PCT/ US99/ 09 Oé)ar aI |el %é es whi ch ext end s
t her et hrough, s&idFptady r%”?gr?see t s§ﬁ'§1ésm FIRE

conmuni cat i on Cibis rtgararbearﬁgmmmlm’aaﬂ dnyn@ﬁ?ovndlcgathemoum et9P s d
contact plags havyg HGSREtiee P AR Wg'lghtHEQJaeéébfé(te“ orly of

sai d joined housings,_ sai ta nDdu e 1.ncludin | ade_insertable into one

of said access PFHID¥igs &ﬁﬁéﬁ&%’ 't ®LFIPdcitREEPENas ORI QR 11T t
and a keying pailengagadimeeddbmidiit e exposedipoeiretiof capadast one of

sai d contact pngés than all of the circuits of this unit can be

utilized. Thus, the downstream CDAs 43 would only have

30 three live circuits extending therealong, while the
remaining three circuits in this run would be dead.

This splitting or rerouting of the circuics can be

~accomplished by providing a single six circuit harness 41
and one additional hou51ng 299. Since the plugs 75' are

35 removable from the original housing 299 such as the
rightward housing 299 of Figure 48, three plugs 75' can
be removed from the original housing and plugged into the
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46. A conmuni cation cabling arrangenent according to C aim43, egm @gl d
contacts of said contact plug 15 are supported on a front end o % g,
a back end portwommhessai d pl ug bei ng di sposed exteriorly of tHRCTGRIONGO
when connected to said housing, said comunication distribution assenbly
further including a support part which is renovably connected to said back
20 ehd porti onsaddi tsiairh Ipllefs wafrds Ao séanl 98ssehbid eLFH Ti iy tie said

contact plugs togethen s AL BiuRhgathenaaabt i oiga ricugene s aceorit ng

to C ai m 46, wherg’n sai d supportggﬁrﬁt Sag\%geac @ésda%%l ct?)nt act plug are

rigidly joined h¥gtiha a@p ots wherein said
ribs are for rredt@@r@;sa@g‘ersal d pl ugs and sai d support part and said slots

are fornmed on the other said sai.d sggp@ég R
comuni cation cabl i (g"caer Tgéirel accorglqﬁgg%on T aim 43 e?%?%%ch sai d

access port openstcsleiaetw&ndltlw dfe fanarids anﬁhﬁealabt‘t"'l%dllh‘f‘éﬂ‘a%e Het ween
the serially | Okﬂgdp IS atx% REeISH tu@@ceaget;ﬁethﬁyemgaguegba% contacts

defini ng one of sai I‘CUI ts. )
a. Ay. A A AY. A, AFON\ECWIA( blogk £8 /ﬂ?t.OA{t.hE. KRS 3 .Aghai\lzpﬁvhoﬁ?%. A A A

AU Ay, . AA . A \ d&scribed herein. Since the connector block 68 has a

AN A Ur. Ar Al A A O P b d8(, . A
ar.Aa. A rA%F’ A, Fl‘f\@ﬁo%r%‘%i /K(‘?AAﬁQ %ﬁ%&‘ éfl’b 8s, 9% %ﬁn@e?%%g D34 ks@??/(
zupj e [ V] ca] ca] ¢a] pasl tiveky ceiromarad e @&F@aPéaPE 1R019E] ¢3] ca] T*BF ca] cRa
1ca} cg} ;:qa} ca} cat)j5 ?&&?L&faéﬁéli]@ﬂtf/]%ﬂd‘ea lofl' pﬁ@«uﬂqw%&é pzlug] 75¢ cowjlld] |
v ca]caJca ca ca] caV] ca] cal.cal.ca alcalca al ca] ca
ca?cga] ca] ca] capeabesleifred cH} Haca i hathed eathohsalacehal pavke!

104 1! > M #9946 & Getoha( 2l )% ®mountlng -wibels.T. Bhikentdezhppealesfca] ca] ca

oo o) oo sl colgglealeel caleal calgal b ol sakeaisobpabeal ushee el ca
; }xsnid_Z]]] cakcplea] 23] cap C@}Qaqae@tceqqga]sggjo@g] Ela].letlng sites, the

a] ca] ca] ca] cal 2l cel pababech cale oo caldn) canalena cabcology, 75

* <t <u<<==""=H#=L =Me==| >| >Xx>Vy>> nEFF

a] caijcaU] ca] ca] @Q]Béai‘é’a] éa’]l%%] % AT g? cgf: %g% 1(;' - %léjggfigf

ca] ca] ca] ca! GkHpeekigkEh! thél .@,mmnm&w xsnl d Z]]]]ca
d

ﬁ%%ﬂamaaa%W%%%ﬁmmmwwwmma

kkkkPl Q mi nl | } xsriledaZl] pEceheaptagea]za]€deH) ec%]wéaflcéﬁléé{] R4Fc P ERPESfca) ca
| ca] ca cal cal calgal 9%1Xceaksakﬁ@1 5@héa] 58] Rl eslcald bmmehenjmiintmaovooo(pUpC
pr ppppppgqt guwnwax?xNx xsnhe? % ] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] cajc
a] ca] ca] ca] ca] ca‘]%l&]léa] é %cafc‘a}%"g‘ a] ca] ca] ca] ca] ca] ca] ca! | @BC >JY{vq

| gb] X] ] ca] ca] ca] ca] C&héa]vﬁ:a]i.ﬁg] baiuve$sesd cil it ales] ©5) PAPVALES) ¢4F8a] ca] c”
a] ca] ca] cag] ca] Ce}:]e% ? %ﬁéfﬁl L6411, ggnEﬁ;e Qﬁjwﬂ@%’éﬂq]e]s@&]sca]lc&]am] ca]ca
ca

] ca] cal ca] €al cal'e cal ca cal calcalcal o oal o
a] ca] ca! E" 146WK[they ‘hﬁnﬁboy}:f_pgg] @g?@atjl%%g];c ] SEat a Ca Ca Ca] Ca
] ca] ca] ca] cal Ca]ﬁﬁ’]e‘é@] ﬁa]lea]zea]aﬁa] end cal eaf oa}me]m;]rcamz{tlvs
c”Y]]]ca] ca] ca] ] ca&%E] gﬁl,%g#, 3] calealcal Qﬂ caU] ca] ca
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readily be provided to the CDAs 43, even if the CDAs 43

are already installed in a wall panel arrangement 10.

Further, the infeed units 27 and 27' may be
eliminated. Instead the wiring harnesses 43 may be
35 provided with a sufficient and typically long length so
as to be connected directly to the wiring closet. As can

be seen, the wiring harnesses 41 or 41' also provide
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T infeed unit 27 (Figure 1A) is illustrated in
further detail in Figures 50 and 51. 1In particular, the
infeed unit 27 includes the hollow enclosure 36, the
access cover 37 which mounts to an open front side 305 of

30 the enclosure 36, and a skirt 310 which extends
downwardly from the bottom of the enclosure 36.

The enclosure includes top, bottom, side and back
walls formed of sheet metal. The access cover 37 1s
removably secured over the open front:side 309 by screvs

35 312 which engage corresponding holes 313 formed in the

opposite side walls of the enclosure 36.
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!VMXU]C:!!'lO@bL%%égé \ﬁg%fé¥%nylon spacers 314 are secured to the back
wall by screws 316 which project forwardly through screw
S holes 317 formed in the back wall. The spacers 314 are
located in a vertical row disposed centrally of the back
wall, and the spacers 314 project forwardly therefrom.

The enclosure 36 also includes a rectangular
mounting plate 319 which is adapted to support various

10 types of connector hardware 38 thereon. The mounting
plate 319 is secured to the nylon spacers 314 by screws
320 which extend through screw holes 321 in the mounting
plate 319 and are screwed into the forward ends of the
spacers 314. Thus, the spacers 314 not only space the

15 mounting plate 319 from the back wall of the enclosure 36
but also support the connector hardware 38 on the metal
enclosure 36.

When the mounting plate 319 is secured in place, the

open interior 309 behind the plate is divided into left
20 and right storage spaces 309a and 309b respectively

(Figure 52) by the spacers 314. Further, the mounting

plate 319 has a width which is smaller than the width of

the enclosure 36 such that side passages 309c and 3094

are defined to permit cabling to be routed into and out
25 of the storage spaces 309a and 309b.

The mounting plate 319 also includes a large
plurality of screw holes, an exemplary one of which is
identified by reference numeral 322. In the illustrated
arrangement of Figure 50, eight of the screw holes 322

30 are used to secure two plastic mounting brackets 323
thereto by suitable fasteners 324. The mounting bracket
323 defines a horizontally elongate rail 325 thereon.
The. connector hardware 38 includes corresponding slots
326 which are-adaﬁfed.to be sngp—fit onto the rails 325:
35 Thus, the connector hardware 38 is supported on the

mounting plate 319.
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the additional screw holes 322 permit the brackets 323 to
be oriented vertically. Also, the connector hardware 38
may be screwed directly to the plate 319.

5 In Figure 50, the specific connector hardware 38
comprise three vertically elongate punch blocks 327 which
are each connected to a corresponding infeed harness 41.
As generally seen in Figure 1A, the connector hardware 38
is connected to building cabling 28.

10 The mounting plate 319 also includes three
vertically spaced apart rectangular openings 328 which
are provided to allow the cabling 45 of the wiring
harnesses 41 to be routed from the back side of the
mounting plate 319 and through the openings 328 for

15 connection to the connector hardware 38.

To permit the wiring harnesses 41 to be routed out
of the infeed unit 27, the bottom wall of the enclosure
36 includes a pair of keyhole-shaped cable ports 329.

The cable ports 329 are accessible from the front edge of

20 the bottom wall to permit the building cabling 28 and
harness cabling 45 to be inserted therein through the
left and right ports 329 respectively. The cabling 45
then extends down to the space enclosed by the skirt 35
and exits this space out of the open bottom thereof so as

25 to pass into a suitable passageway in a furniture
component, such as the raceways 21 or 22 of Figure 1A.
Any excess cabling 28 or 45 can be coiled up inside of
the storage spaces 309a and 309 respectively. Further,
slots 337 are provided in the bottom and back walls which

30 receive plastic or velcro ties to secure the cabling to
the rigid enclosure 36.

After the cabling 28 or 45 1s laid in the ports 329,
the skirt 35 1s secured to the bottom of the enclosure
36. The skirt 35 is open on the bottom and back sides to

35 permit the cabling 28 or 45 to be routed to or from the

raceway 22, typically through an opening in the raceway
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The infeed unit 27 1s removably mountable to the
exterior of a furniture component, such as the wall
5 panels 14 of Figure 1A. To removably connect the infeed
unit 27 to a wall panel 14, a support bracket 331 is
removably secured to the back wall of the enclosure 36.
In particular, the back wall of the enclosure 36 includes
four apertures 331 along each of the left and right side
10 edges of the back wall, the left side apertures 331 being
illustrated in Figure 50. The apertures 331 thereby
define two mounting locations for the support bracket
330.
The support bracket 330 also includes apertures 332
15 which correspond to the apertures 331 and permit mounting
of the support bracket 330 to either the left edge or
right edge mounting locations by fasteners 333.
Referring to Figures 50 and 52, the support bracket
330 also includes a plurality and preferably four
20 mounting hooks 335 which are adapted to connect to a
vertical post 17 of a wall panel 14. In particular, the
vertical posts 17 include a plurality of vertically
spaced slots 336 which is a conventional arrangement.
The hooks 335 are adapted to slide rearwardly into the
25 slots 336 and then downwardly into a secure position so
as to secure the infeed unit 27 to the wall panel 14.
To permit the support bracket 330 to be used either
on the left or the right side edge of the enclosure 36,
the hooks 335 include upward and downwardly extending
30 projections 335a such that the hooks 335 are generally T-
shaped. Thus, the support bracket 330 can be mounted to
the enclosure 36 either in the posation allustrated in
Figure 50 or can be flipped 180° for mounting to the
lopbosite'lefﬁ edge of the enclosure 36. Thus, the hook
35 sections 335a can be used when the support bracket 330 is
in the rightward position while the opposite hooks 335b
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Since conventional wall panels use various types of
hook and slot arrangements to secure components to the
wall panels, the support bracket 330 can be constructed
with a modified arrangement of hooks 335 so as to
accommodate any type of conventional system.

ASSEMBLY AND OPERATION.
The i1ndividual CDAs 43 preferably are assembled by

the manufacturer prior to their installation. Despite
this preferred method of assembly, it will also be
understood that the components can be provided separately
and then assembled on site.

More particularly, the CDAs 43 are assembled by
first positioning two housings 66 so that they face away
from each other and are inverted in opposite
orientations.

Thereafter, a plurality and preferably six cable
assemblies 67 and 67' are provided. More particularly,
three right-hand cable assemblies 67 and three left-hand
cable assemblies 67' are positioned between the housings
66. Thereafter, the individual plugs 75 of the cable
assemblies 67 or 67' are inserted one above the other
into the openings or sockets 95 in the housings 66, with
the assemblies 67 and 67' being vertically alternated.
When each individual plug 75 is fully inserted into the
housing 66, the projection 121 thereof snap-lockingly
secures the plug 75 into the housing 66. The cable
assemblies 67 and 67' are also alternatingly connected
one after the other to the other of the housings 6€6.

Thereafter, at each end of each cable assembly 67
and 67', two connector blocks 68 are slid forwardly onto
the ribs 85 defined on opposite sides of the stacked
plugs.' The ribs 85 are exposed and project rearwardly
from the back end of the housing 66. These connector
blocks 68 are slid forwardly onto the ribs 85 until the
detent ribs 224 snap into the corresponding detent
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in that they can be flipped end to end and connected to
existing CDAs 43 without modifying the other CDAs 43. If
25 the keying blocks 69 are already installed, the only
modification that would be required when a CDA 43 is
flipped end to end is to reposition one of the keying
blocks 69 so as to define a keying space 226 on the
upstream side of two interconnected connector units 50.
30 If the CDA 43 is not installed correctly or if the
arrangement of CDAs 43 is modified, it i1s also possible
to pry one of the keying blocks 69 from one end of the
CDA 43 and insert the keying block 6% into the keying
space 226 at the opp051te ehd thereof. While the keying’
35 blocks 69 preferably are assembled in position by the
manufacturer, it is also possible to leave all of the
keying spaces 226 open, and then assemble the keying
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Installation of the communication cabling components
may occur during installation of the wall panel
arrangement 10 or other furniture components such as
desks. Alternatively, the cabling components may be
installed in a pre-existing arrangement of furniture 10
or alternatively, the furniture may be rearranged which
thus causes rearrangement of the communication cabling
components.

If the furniture arrangement 10 is already
installed, the installer will typically route the
building cabling 28 to a location proximate to the
location of the furniture arrangement for infeed of the
cabling to the wall panels 14 or 14'. An infeed unit,
for example, 27 or 27' is either mounted to the exterior
of a wall panel or to the interior thereof. The building
cabling 28 and 28' is connected to the electrical panels
contained within the infeed unit and thereafter, a
suitable number of wiring harnesses 41 are also connected
to these electrical panels. Once the wiring harnesses 41
are connected thereto, the wiring harnesses 41 are laid
into suitable raceways or passages within the furniture
components.

For example, Figure 1A illustrates the wiring
harnesses 41 extending from the exterior of the wall
panels 14 and into the interior thereof, Figure 1B
illustrates the wiring harnesses 41 extending from a
beltline raceway 21 to a base raceway 22 wherein the
cabling harnesses 41 pass over the exterior face of the
wali panel frame in a space defined between the frame and
a cover panel 60. Figures 2A and 2B illustrate the
wiring harnesses 41 as they pass vertically through

interior passages or raceways.
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this rough alignment, the connector units 50 are pushed
15 longitudinally together until the individual shields 181
slide together and interfit. At this time, the
individual tabs and the shields 181 further align the
contacts and the contacts are brought into final
engagement with each other. The tongues 207 alsoc provide
20 a snap-locking engagement of the two joined housings 66.
Once the CDAs 43 are serially interconnected, each
interconnected pair of connector units 50 defines an
access site for accessing the circuits being carried
along the cable run. To access selected circuits, the
25 tap unit 52 of a tap module is inserted into a selected
one of the access ports 51 so as to access the circuit
associated with this access port. 1In particular, upon
ingsertion of the tap unit 52, the outlet 47 of the tap
module 46 is connected to the circuit and provides a
30 communication connection for a telephone computer, modem
or the like. Depending upon the requirements of an
office, three tap units of a three-jack tap module 46
(Figure 40) can either be connected to three separate
ports 52 of a 51ngle pair of interconnected connector
35 units 50, or alternatively the three separate tap units
can be connected separately to three different lengths of
CDAs 43. Thus, a three-jack tap module can provide three
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parallel runs so as to define three separate six-circuit
5 groups. To differentiate one six-circuit group from
another, each run of CDAs 43 preferably 1s differentiated
by a surface indicator such as the color coded connector
blocks 68. Thus, all of the CDAs 43 of one run will have
connector blocks 68 of a single color while all of the
10 connector blocks 68 of another parallel run of CDAs 43
will have a different color. Still further, each
individual run will also identify the circuit being
carried therealong by the indicia provided on a keying
block 69. Thus, as an example, an installer could plan
15 out a workstation area such that a first workstation
would use circuit "1" from a run of CDAs 43 that is color
coded red. The installer would then know that circuit
"1" from the red length of CDAs 43 was dead downstream
thereof and that this circuit no longer could be accessed
20 downstream.

In another example, a new individual may be moved
into an existing workstation. Thus, while it is still
desirable to provide a tap module 46 in this workstation,
the person now assigned to this workstation may require

25 connection to different circuits than the circuit used by
the person previously located in this area. In this
instance, an installer could move a tap unit 52 so that,
for example, it is connected to circuit "3" of the red
run of CDAs 43, or in another example, to a selected

30 circuit of a different run of CDAs 43, such as a run that
is color coded as green or any other suitable color.

The person previously assigned to this workstation
area could then be moved to a new workstation area and a
tap module 46 provided in this hew workstation area which

35 again is connected to circuit "1" of the red run of CDAs
43, Thus, an installer can readily track the individual
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transmission. Still -further, a single run of CDAs 43
10 could carry voice through some of the circuits defined
thereby and data along the other of the circuits defined
thereby.

In view of the foregoing, the communication cabling
arrangement 12 of the invention can be readily installed

15 in a workstation area. Further, the communication
cabling arrangement 12 can be readily modified and
reconfigured depending upon the changing requirements of
an office area.

It will be appreciated that the communication

20 cabling arrangement of this invention, as described
above, while highly desired for use in conjunction with
office furniture which defines workstations, is also
highly desired for use in many other manners and modes,
particularly in work areas which require high density

25 and/or saimplicity of access to communication circuits.
For example, the cabling arrangement of this invention
can be fed through existing walls, under false or raised
floors, or above drop ceilings, and still provide
simplified installation, access and rearrangement of the

30 system.

Although a particular preferred embodiment of the
invention has been disclosed in detail for i1llustratave
purposes, it will be recognized that va;iatlons or )
modifications of the disclosed appafatus} including the

35 rearrangement of parts, lie within the scope of the

present invention.
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second cable sections including a plurality of separate
elongate cable units which each define at least one
circuit, each said cable unit including at least one
flexible multi-conductor cable which defines at least one

15 of said circuits and a contact plug on at least one end
of said cable, each said plug including contacts
connected to said circuit, said housing means including
first and second mounting sections which are each open on
one side to permit access to a predetermined number of

20 mounting sites, said plugs of said first and second cable
sections being inserted into said mounting sites of said
first and second mounting sections respectively, such
that said contacts of each one of said plugs of said
first cable section is connected serially to said

25 contacts of said second cable section such that saad
circuits pass through said housing means, said serially
connected contacts being accessible through said access
ports, and a tap module which is insertable into a
selected one of said access ports for connection to at

30 least one of said circuits, said tap module including a

respective outlet which 1s connected to said circuit.

2. A communication cabling arrangement according
to Clalm 1, whereln said hou51ng means comprise first and

35 second separable housings which each define a plurality
of parallel separated passages which extend therethrough

to define said mounting sites, said plug being inserted
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with the exposed portion of at least one of said plugs.

4. A communication cabling arrangement according
to Claim 3, including a support block which connects to
said plugs on one side of said access ports to prevent
the connection of said keying part to said plugs on a
first side of said access ports while permitting the

connection of said keying part to said plugs on the other

side of said access ports.

5. A communication cabling arrangement according
to Claim 1, wherein said contacts are supported on a
front end of said plug, a back end portion of said plug
being disposed exteriorly of the housing means when
connected to a respective one of said mounting sites,
said communication distribution assembly further
including a removable support part which is removably
connected to said back end portions of said plugs to

rigidly tie said plugs together.

6. A communication cabling arrangement according
to Claim 5, wherein said support part and each said plug
are rigidly joined together by cooperating rows of ribs

and slots wherein said ribs are formed on one of said
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defines a plurality of communication circuilts extending
therethrough and permits access to said circuits from
adjacent workstations, said communication cabling
arrangement including a plurality of elongate
communication distribution assemblies which serially

10 couple together, each said communication distribution
assembly including an elongate intermediate cabling
having a connector unit at each end thereof, said cabling
defining a plurality of said circuits extending
longitudinally therethrough and terminating at respective

15 contacts disposed in the connector units provided at the
opposite ends thereof, a pair of serially adjacent
connector units of a serially adjacent pair of said
communication distribution assemblies being joined
together, said pair of joined connector units defining a

20 housing having a plurality of access ports, each said
access port permitting access to cne of said circuits
associated with said housing, comprising the improvement
wherein said housing includes at least a pair of keying
spaces on opposite sides of said access ports and a

25 removable insert being disposed in one of said keying
spaces to block access to said keying space, said cabling
arrangement further including a tap unit which includes a
tap head having a blade and a keying projection
projecting from one side of said tap head, said blade

30 having tap contacts on one side thereof and being
1insertable into one of said access ports so that said tap
contacts are connectable with said contacts of a first
said Communlcatlon distribution assembly when said tap
unit is in a first position and connectable with said

35 contacts of a second said communication distribution
assembly when said tap unit is in a second position, said

keying projection being insertable into one of said
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10 from said access port.

9. A communication cabling arrangement according
to Claim 8, wherein said gripping surfaces and said
insert and said keying projection are disposed on

15 opposite sides of a central axis of said tap head in
symmetrical relation therewith for balancing of pulling

forces.

10. A communication cabling arrangement according
20 to Claim 8, wherein each said connector unit includes a
plurality of ribs in said keying space wherein each said
rib corresponds to one of said access ports, said keying
projection including engagement means for engaging a
corresponding one of said ribs to removably secure said

25 tap unit to said connector unit.

11. A communication cabling arrangement according
to Claim 10, wherein said engagement means comprises a
pair of prongs adapted to snap onto said rib, a space
30 being defined on an outer side of each said prong to

provide space for flexing of said prong.

12. A furniture arrangement dlsposed in a
workstation area comprising:
35 a horizontally elongate length of furniture having
an elongate raceway extending horizontally therethrough;

and
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assemblies which are connectable serially together and
extend longitudinally through said raceway to supply
5 communication circuits throughout the workstation area,
each of said communication distribution assemblies
including a flexible length of cabling and a connector
unit at each opposite end thereof so as to define a
plurality of communication circuits, said connector units
10 permitting each serially adjacent pair of said
communication distribution assemblies to be connected
together, said plurality of said communication
distribution assemblies being serially connected together
to define a plurality of separate but parallel runs of
15 said communication distribution assemblies extending
through said raceway, each said run defining a respective
group of said circuits, a plurality of said communication
distribution assemblies along each of said runs having an
indicator part connected thereto so that each of said
20 runs has a different indicator associated therewith to
differentiate said circuit groups one from the other,
each said runs further including access means for
permitting access to said circuits; and
tap means which is removably connectable to said
25 access means of at least one of said circuit groups for
accessing at least one but less than all of said circuits

of said one circuit group.

13. The furniture arrangement according to Claim
30 12, wherein each said communication distribution assembly
includes at least one said indicator part which is
mountable thereto to define said indicator and is
removable to permit changing of said indicator assoc1ated
with said circuit group. '

35
14. The furniture arrangement according to Claim

13, wherein said indicator parts are color coded parts,
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15. The furniture arrangement according to Claim

13, wherein said indicator parts are removably mounted to
said connector units, said connector units and said
indicator parts including cooperating slots and ribs

10 which removably mount said indicator parts to said

connector units.

16. The furniture arrangement according to Claim

12, wherein said access means comprise a plurality of

15 access ports on each of said lengths of said
communication distribution assemblies to permit access to
at least one but less than all of said circuits, said tap
means including at least one tap unit having an outlet
and an insert which is selectively engagable with a

20 selected one of said access ports to connect said outlet
to any one of said circuits of any one of said circuit

groups.

17. The furniture arrangement according to Claim
25 16, wherein a plurality of said tap units are provided,
said plurality of tap units being connectable to one of
said lengths for connection to one of said circuit groups
or separately to a plurality of said lengths for
connection to more than one of said circuit groups.
30
18. The furniture arrangement according to Claim
16, wherein each connected pair of sailid connector units
includes one said plurality of said access ports thereon
to define an acéess site fdr.accessiné said circuits and
35 each said length of said communication distribution

assemblies includes a plurality of said access sites.
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12, which includes an infeed unat havaing a plurality of

flexible cables having infeed connectors thereon which

connect t£o a respective one of said lengths, said infeed

connectors extending into said raceway.

wn

20. A furniture arrangement disposed 1in a
workstation area comprising:
a horizontally elongate length of furniture having
10 an elongate raceway extending horizontally therethrough;
a modular communication cabling arrangement
including a plurality of communication distribution
assemblies which are connectable sexrially together and
extend longitudinally through said raceway to supply
15 communication circuits throughout the workstation area,
each of said communication distribution assemblies
including a flexible length of intermediate cabling and a
connector unit at each opposite end so as to define a
plurality of communication circuits extending through
20 said communication distribution assembly, said connector
units permitting each serially adjacent pair of said
communication distribution assemblies to be connected
together wherein said plurality of said communication
distribution assemblies are serially connected together
25 to define a plurality of separate but parallel runs of
sald communication distribution assemblies extending
through said raceway, said intermediate cabling being
defined by a plurality of separate cables which are
transversely and vertically movable relative to each
30 other to respectively define a width and height of said
intermediate cabling which fits through said raceway; and
tap means for accessing at least one of said

circuits from a workstation area.
35 21. The furniture arrangement according to Claim

20, wherein said furniture includes a cover panel which
encloses an open side of said raceway and a frame member
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23. The furniture arrangement according to Claim

22, wherein said communication distribution assemblies
15 include bundling means which bias said separate cables
transversely for bundling said separate cables one above

the other into a single cable stack.

24. The furniture arrangement according to Claim
20 22, wherein said communication distribution assemblies
include bundling means which bias said separate cables
vertically for bundling said separate cables one above
the other and side by side into at least two parallel
vertical cable stacks having twice the width of a

25 separate one of said cables.

25. The furniture arrangement according to Claim
20, wherein said separate cables extend longitudinally
from a rearward end of each of said connector units, said
30 separate cables being staggered such that said separate
cables are disposed vertically one above the other while
vertically-adjacent cables are transversely offset

relative to each other.

38 26. A furniture arrangement disposed in a

workstation area comprising:
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| F: 1098 M& () - Erqatu{g%gpap?geqpa having an elongate raceway extending
horizontally therethrough which opens into an adjacent
5 said raceway of an adjacent one of said furniture
components, at least one said raceway including a cover
panel which encloses an open side of said raceway, a
frame member of said furniture component being disposed
within said raceway so as to define a width thereof which
10 is narrow relative to an adjacent section of said
raceway;

a modular communication cabling arrangement
including a plurality of flexible elongate communication
distribution assemblies which are connectable serially

15 together and extend longitudinally through said adjacent
raceways to supply communication circuits throughout the
workstation area, each of said communication distribution
assemblies including a flexible length of intermediate
cabling and a connector unit at each opposite end so as

20 to define a plurality of communication circuits extending
through said communication distribution assembly, said
connector units permitting each serially adjacent pair of
said communication distribution assemblies to be
connected together, said plurality of said communication

25 distribution assemblies being serially connected together
to define a plurality of separate but parallel runs of
said communication distribution assemblies extending
through said raceway wherein said plurality of said cable
runs extend through said passage, each said cable run

30 defining a respective group of said circuits; and

tap means for accessing at least one of said

circuits from a workstation area.

27. The furniture arrangement according to Claim
35 26, wherein each of said cable runs is removable from

said raceway separate from the other of said cable runs

digposed therein.
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29. The furniture arrangement according to Claim
10 27, wherein saird raceway is a first raceway and each said
furniture components include a second raceway spaced
vertically from said first raceway, at least one of said
plurality of said cable runs being disposed in said
second raceway.
15
30. The furniture arrangement according to Claim
29, wherein said tap means includes an outlet and a tap
unit connected to said outlet by an intermediate tap
cable extending therebetween, said tap unit being
20 connectable to a selected one of said circuits of one
said cable run in said first raceway, said tap cable
extending vertically between said first and second
raceways and said outlet being disposed in said second

raceway.
25
31. The furniture arrangement according to Claim
26, wherein each adjacent pair of said connector units
includes respective engagement ends which connect
together by longitudinal movement thereof.
30
32. The furniture arrangement according to Claim
26, wherein said cable runs are disposed vertically one
above the other through said passage.
35 33. A communication cabling arrangement for routing

a plurality of communication circuits, comprising:
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communication circuits throughout the workstation area,

5 each of said communication distribution assemblies
including a flexible length of cabling and a connector
unit on at least one end of said cabling so as to define
a plurality of communication circuits extending through
said communication distribution assembly, said connector

10 units including an engagement end for permitting a
serially adjacent pair of said connector units from a
serially adjacent pair of said communication distribution
assemblies to be connected together and each of said
engagement ends including a plurality of contacts

15 projecting therefrom for connection to said contacts of
the serially adjacent connector unit, each said
engagement end including a slot and a tongue which engage
the tongue and slot respectively of said serially

adjacent connector unit to align said serially adjacent

20 contacts while said serially adjacent contacts are
separated.
34. The communication cabling arrangement according

to Claim 33, wherein said serially adjacent connector
25 units interfit together to further align said contacts.

35. The communication cabling arrangement according
to Claim 33, wherein said serially adjacent connector
units are moved longitudinally into engagement with each

30 other, said tongues projecting longitudinally and said
slots opening longitudinally such that each said slot

receives said tongue longitudinally therein.
36. The communication cabling arrangement according

35 to Claim 33, which includes locking means for locking
said serially adjacent connector units together.
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15 to-edge relationship to at least partially define a
plurality of said workspaces, said plurality of furniture
components each having a generally hollow raceway
extending horizontally between opposite edges thereof so
that the raceways of said plurality of furniture

20 components are disposed in generally end-to-end
communication throughout said plurality of furniture
components;

a communication cabling arrangement disposed in and
extending through the raceways of said plurality of

25 furniture components to permit access to a plurality of
different communication circuits;

said communication cabling arrangement including at
least first and second elongate communication cabling
assemblies which are disposed adjacent and extend

30 generally in parallel relationship throughout the
raceways of said plurality of furniture components, each
of said communication cable assemblies defining a
plurality of distinct communication circuits;

each communication cabling assembly being defined by

35 a plurality of elongate communication cabling units which
each define said plurality of circuits and which are
releasably coupled serially together in end-to-end
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t!lO@@Cﬁ)&}&}- ;%%é% yS&TS%ed to the housing of a serially adjacent
unit so that the contacts associated with the joined
housings are engaged to transmit said plurality of
circuits therebetween;
said joined housing defining a series of access
15 ports therein each accessing the engaged contacts of a
respective said circuit; and
a circuit tap arrangement including a tap membexr
insertable into one of said access ports for effecting
separation of the respective engaged contacts and
20 effecting circuit-making engagement with only one of the
previously-engaged contacts, and a jack disposed
exteriorly of said housing and interconnected to said tap
member, said jack being mounted on an exposed surface of
said furniture component.
25
39. A system according to Claim 38, wherein one
said end connector of each said cabling unit associated
with said first communication cabling assembly has an
indicator member associated therewith and defining
30 thereon a first color, and wherein at least one said end
connector of each said cabling unit associated with said
second communication cabling assembly has an indicator
member associated therewith and defining a second color
which is different from said first color.
35
40. A system according to Claim 38, wherein each

said housing has a series of keying spaces disposed
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orientation of the tap.

41. A sgystem according to Claim 38, wherein said
15 cabling unit is defined by a plurality of subunits each
including an elongate cable which defines at least one
circuit and which at each end is joined to a plug part
which defines one of said contacts, said plurality of
said subunits being disposed in vertically stacked
20 relation so that the vertically stack plug parts are
engaged with a respective said housing to fixedly secure

the plug parts together.

42. A gystem according to Claim 41, wherein the
25 cable associated with each said subunit is sidewardly
offset relative to a longitudinal centerline of the
subunit, and the vertically adjacent stacked subunits are
stacked such that each vertically adjacent pair of
subunits have their respective cables disposed
30 horizontally on opposite sides of the longitudinally

extending centerline.

43. In a modular communication cabling arrangement
which defines a plurality of communication circuits, the
35 cabling arrangement including a plurality of elongate
communication distribution assemblies which serially
couple together, each communication distribution assembly
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including elongate intermediate cabling having connector
units at opposite ends thereof, said cabling defining
said plurality of said circuits which extend along said
serially coupled communication distribution assemblies,
serially adjacent pairs of said connector units being
joined together and defining access ports to permit
access to said circuits, and a tap module insertable into
a selected on of said access ports for connection to at
least one of said circuits, said tap module 1including a
respective outlet which is connected to said circuit,
comprising the improvement wherein said communication
distribution assembly includes a plurality of separate
elongate cable units, each said cable unit including at
least one flexible multi-conductor cable which defines at
least one of said circuits and a contact plug at each
opposite end of said cable, each said plug including
contacts connected to said circuit, said cable units
being disposed side by side in parallel, and a housing
being provided at each opposite end of said cable unaits
to join the contact plugs together, said housing
including a mounting section which includes a
predetermined number of predefined openings into which
said contact plugs are removably plugged to define one
said connector unit, said housing also including an
engagement section which is engagable with a serially-
adjacent one of said housings for serially joining
adjacent communication distribution assemblies together,
said contacts of said contact plugs of each said housing
being accessible through said engagement section of said
housing, said contacts of one said housing being
connected to said contacts of a serially adjacent housing
such that said circuits pass between said communication

distribution assemblies through said housings.

44. A communication cabling arrangement according
to Claim 43, wherein said housing defines a plurality of
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parallel separated passages which extend therethrough,

said plugs being inserted into said passages.

45. A communication cabling arrangement according
to Claim 43, wherein said contact plugs have respective
exposed portions which project exteriorly of said joined
housings, said tap module including a blade insertable
into one of said access ports for connection to said
cilrcuit associated therewith and a keying part engagable
with the exposed portion of at least one of said contact

plugs.

46. A communication cabling arrangement according
to Claim 43, wherein said contacts of said contact plug
are supported on a front end of said plug, a back end
portion of said plug being disposed exteriorly of the
housing when connected to said housing, said
communication distribution assembly further including a
support part which is removably connected to said back
end portions of said plugs of said cable assemblies to

rigidly tie said contact plugs together.

47. A communication cabling arrangement according
to Claim 46, wherein said support part and each said
contact plug are rigidly joined together by cooperating
rows of ribs and slots wherein said ribs are formed on
one of said plugs and said support part and said slots
are formed on the other of said plugs and said support

part.

48. A communication cabling arrangement according
to Claim 43, wherein each said access port opens
sidewardly of and is defined at the interface between the
serially joined housings to permit access to the engaged

contacts defining one of said circuits.

74



