connection The invention relates to a connecting cable bl e
1with a | arge nunber of conductors, 5 MTICP are rorte? |n palrstJ be i ned
manner in t with an |dent|ca el ectrical plu onnection. be

ar r anged aiﬁﬁo?%? %ggof the cable, with™a cable naBgRfERR? bléfganged at
each of the two cable ends for fixing and defined guidance, in which cable
10 managers the conductors of the cable are routed to the electrical
contacts. TheCrpsectidgl yabdedwdlthClan @dleqirigalomler) ic¥hnddtigymet rical
data cables is the RJ-45 plug connection (Regular Jack 45), various
versions of which 15 are known depending on the technical requirement. For
extrenely high dataTh?aMmWQﬁﬁtﬂnren&iﬁthwmmmsationnneea$ugescabbereqU|red
in the sockeimbp: sedyce the, overall cr %) ﬁBeEh%an%§§§@£¥%§Xtent
However, this requitres tight tolerance he crosst a In

connect or . W?ﬁ%ﬁdéFet§?ﬂ§ﬁﬁdénc®ﬂ$ﬂﬁtﬂml?ydﬁﬁ#ﬂeiompbnentgﬁrtmﬁother

manuf act ur etsp14 he valrtgsfstaai k1'd@nttﬂ&%100@m@%1tgﬁcw5tpb@gi_ﬁeééﬁggc?ﬁé%ﬁ' |nna
narrow tol erance _ban r_ea ation airs e Cross

RJ- 45 connetiors 355‘36%68 5% éﬂtﬁleoerﬁi} g EH?sFégllecor‘i‘ﬁtﬁhraat?%l%f t he
paral | el - aramaged bedhgctasrmenityed the qgastal bel ﬂ”rmjtir:]‘ng Qfadike eﬁ@ﬁ_dUCt_OrS-
At the junc n able,, t rosstal k. .between,t he uctor, pairs is
SUbjECtJtO %%? %9é§n§ oﬁgganggégln hlguége%cedepéﬁdlﬁqjo mh%?%g?he 30
tmnstlﬁﬁ<ﬁm%¢ﬁ9%©ﬁdﬁb@oﬁopéuﬁ§0§ﬁaﬁﬂ%'@nﬂ thelextent roudenhitch tbaductors
in adjacentexgﬁg§lé@yc@®ngygtsreqU|red crosstal k | evel s cannot be

in this liance with the required crosstalk
ng;?gteed ! qﬁost w1delynﬂsed electrical plég connection
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for symmetrical data cables is the RJ-45 plug
connection (Regular Jack 45), various versions of which
15 are known depending on the technical requirement. For
extremely high data transmission rates, compensation
measures are required 1in the socket to reduce the
overall crosstalk to the necessary extent. However,
this requires tight tolerances for the crosstalk in the
20  connector. In order to provide compatibility with
components from other manufacturers, the crosstalk in
the connector must be defined within a narrow tolerance
band for each combination of pairs.
The crosstalk in RJ-45 connectors can be
25 defined by the physical configuration of the parallel-
arranged contacts and of the parallel routing of the
conductors. At the junction to a cable, the crosstalk
between the conductor pairs is subject to very wide
tolerances in this area, depending on where the
30 twisting of the conductor pairs starts and the extent
to which conductors in adjacent pairs touch. The
required crosstalk levels cannot be guaranteed in this
simple way.
Compliance with the required crosstalk levels
35 in a connector requires that the conductors be fixed in
a defined manner in the area where the conductor pairs
are routed without being twisted and changes in the

position invariably result in changes in the crosstalk
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35 in a connector requires that the conductors be fixed in a defined
manner in the area where the conductor pairs are routed w thout being

tw sted and changes in the position invariably result in changes in the
crosstalk  between the conductor paLr?._This fixing of the conductors is
carried out by neans of a cable nmanagef. Such a cabl e manager is disclosed,

for exampl gqcfaLEP 0,289 930 B, Thiss, N1as, gupgles 0B Lhg potlom fage 5 and
on top face, I n I C f[he congliluct or Eal rs are route I N det’i ne manner.
The conduct®dugeors i1Hicarebed ?outled meansnofthe cable manager.

essentially at rightcangl espie hhgagad %%r%ﬁ%%ﬂyséﬁyCk&f*%ﬁéﬂ@f@ger
with the conductors_bei ngﬁrout ed behi'nd the cable 10 nanager 1nto a common

connect i ng gt ahB, OwhePe P Ref!ar 6D ifhdiR s onhEde ®dORo thife RO ARt E2CeNn this

case, thbe tawd auferoponddetpr pai nfhiadte ROl edoatiuthersi gesren 4he bottom
face and top face of the qQpposjite ends wﬁflhl e, .in ontrast, the two inner
Y coht acP8“Hf

conduct or pal Y ot "t Re U5 T e rER OF§ufef Vit tuAtfy one
above the oHdeer romtdte wophfacetlmand daditcommbacgerHowegent il 1ywoat

i denti cal ; i c ect | e lLe fo bl e or
Loﬁzelcfgr gga.e[ﬁeglg?%l%%\?vgfn?g%d%é{afgéu%Eeg%:%négg?’ggdt oC'ratk%lée}e Bﬁ&bg%%%f’e ends,
then this |wdds tid90 seEdiriict dreived r stdiaiehg Bohbed croksedcadvbe at one

end of 1phe reatlger Wheh headsuwid wulasisahe gwﬁét,ameresocﬁaatawe

predeterm ned narrow tol erance bands can no 1 onger be conplied wth. Such
a patch cabqeiberbrceﬂﬂﬁEEF r SCabiRe | SORRBGAS - 25 1f r'chhd § hE2E§98 the two
Tel ecommunic@até onscaddcbatra fGoinponents rafutddeaPr athect s Cakal eguethieom

nternal QU a ora et it PASCEPR RnaUe PO Creds, TP MW T s e
construct edzor80r d$e, | nveat i 6O s irmesr baseddentohe pedhmsi calor the

15 interleaved contacts are routed virtually one above the
other on the top face and bottom face. However, if two
identical electrical plug connections, for example for
a patch cable or connector cable, are now intended to
be connected to the two cable ends, then this leads to

20 two conductor pairs having to be crossed over at one
end of the cable, which leads to undesirable crosstalk,
so that the predetermined narrow tolerance bands can no
longer be complied with.

Such a patch cable or connector cable is known

25 from the 1998 Telecommunications and Data Components of
the Product Catalogue from CobiNet GmbH, April 1998,
page 2.3. The prospectus does not indicate the internal
design or whether a cable manager is used, and how this
is constructed.

30 The invention is thus based on the technical
problem of providing a connecting cable of this generic
type, in which the tolerances in the crosstalk levels
at both ends of the cable are minimized. A further
technical problem is to provide a cable manager for

35 this purpose.

The technical problem is solved by the subject
matters of the features of patent claims 1, and 9.
Further advantageous refinements of the invention

result from the dependent claims.



probl em of providing a connecting cable of this generic type, in which the
tolerances in the crosstalk levels at both ends of the cable are

mnimzed. A further technical problemis to provide a cable nanag
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other conductor pairs interchange their sides. Either
the two outer pairs or the two inner pairs can thus be
routed in the same way at the two electrical plug
connections. Since the two outer conductor pairs would
have to be interchanged over the full width of the
cable manager, the two inner conductors pairs are in
each case routed such that they are interchanged at the
two cable managers. In consequence, the two inner
conductor pairs can be routed into their connecting
plane at both ends in a well-defined manner, without
crossing over.

In one preferred embodiment, the two inner
conductor pairs lie in the same connecting plane El. In
consequence, the two inner conductor pairs lie close to
one another and produce crosstalk which is required for
compatibility purposes. Since the crosstalk is produced
in the connecting plane, it does not need to be
produced by the conductor pairs having a specific
course with respect to one another in the cable
manager, so that the longitudinal dimensions of the
cable manager can be kept very small and compact.

In a further preferred embodiment, the
connecting plane of the inner conductor pairs lies on
the top face of the <cable manager, so that one
conductor pair 1is in each ~case looped virtually

straight through the cable manager at each end. This

rred
ng pl ane



consequence, the two inner conductor pairs lie close to one another and
produce crosstalk which is required for conpatibility purposes. Since the
crosstal k ‘i s produced 30 in the connecting plane, it does not need to be
‘produced by the conductor pairs having,a specific course with respect to
one another in the cable manager, so that the |ongitudinal dinensions of

the 35 cabl e nager, .can be kept very_ snall and _conpact. In a further
preferred el:r?bd:)%ensgnttfh? heme%%anrﬁle%?fngr%fi‘éh’ée%?nl;ﬁen}%ﬁﬁer tclfloendd:ca}%c}re pairs

lies on thenagefaceinfetbelygabhe menagerf sondhatoomeneedndilcroye pair is

in each Ca?ﬁ'ﬂ%ﬂ%ﬁ*é@éﬂlggééﬂ strai ght through the cabl e nmanager at each
end. This eéhces t he mechani cal requirenents for the cable managers since

only one pair of confuct8r§ingedichah§e iprane condasdiPcaBeirfhe ¢Huting of

the inngr Q%@L&{@ri@ﬁéfscoﬁﬂpcﬁokh?aciﬁe, liMMeEnh £0REHEEOmaPRider,i N d he cable
manager, is, desigped to onal or vertically anglgd,,ln order to
agbHaf

be.di a
change t he E5HHE& hﬁDp?ﬁng?a?ﬁ ad et Het bF2 rodti Mf$Fits
si npl e i npltenentratrigan, thececowmeyt Lont | plats . r oThieng adsraragige ecofvhi l e, in
contrast, t dv of . ver.ti cal . Ling J he two_..nner
conduct or ;jgigiarg%%gg“n gg{lr@gg?edl%t léfs_grcsaé g?edig?ﬂég%ég%?%%ngghe Anot her in
the cabl e widagerontsinudizd 1deting osst afRuisedevbddd, lim tdmntoasst of

i nterl eaveq NGO Alin tHdANGE "ROE 81 cd D §H5biﬁ§/ L ge tRArAR Rl ug Lot i on, the
first inner conductor pair is routed in a V-shape or U shape wmth respect

to one anofCR&IYGEAhePeabFe GRthadsr . TPRLEAS At hér PFerbeFedeHiisent, the

cable managens ane eshbpped Wil hthat chdibe NBagesd, tRat thet 2he&able
managers can be Iq{ched iqﬁgx%¥e el ectrical plug connection. The cable
g et i

manager acPdG to the § i on

In the case of interleaved contact arrangements

15 such as the RJ-45 plug connection, the first inner

conductor pair is routed in a V-shape or U-shape with
respect to one another in the cable manager.

In a further preferred embodiment, the cable
managers are equipped with latching means, so that the

20 cable managers can be latched into the electrical plug
connection.

The cable manager according to the invention
comprises a non-conducting Dbase body, which is
constructed with guides for conductors, in which case

25 the guides for the two outer conductor pairs are
constructed essentially at right angles to one end
surface at the side in the cable manager, and, from the
rear face to the end surface of the cable manager, a
first and a second inner pair are in each case routed

30 in pairs from the top face and the bottom face within
the cable manager into a common connecting plane El in
the end surface. The cable manager thus allows the
plane of the conductor pairs to be changed from the
rear face to the end surface without crossing. Since

35 the changing of the two inner conductor pairs at the
two cable ends must actually be reversed, the cable
manager must either alternatively allow both guides, or
else two cable managers of different design must be

used for the two cable ends. In the case of contact



conprises a non-conducting base body, which is constructed with guides for
conductors, in which case 25 the guides for the two outer conductor pairs
are constructed essentially at right angles to one end surface at the
side in the cable nmanager, and, fronLtEe_ rear face to the end surface of

t he cabl e manager, a first and a second inner pair are in each case routed

30 in pair p t bo w thin t.he cabl e nmanager
into apcon%o%fﬁ%%@%%gw%?gﬁeggg irﬂ& thrtg%%é%%?actetgeﬂ%ulcqgeoﬁ em?'rﬁnager
t hus al | ondPa eonptaneted identbadlévoer spaithatt dhiseechHanged propdehe rear

face to theendsauf age W abRUIcS10SSiNte JNLRH e cBaRgi ngapfethe two
i nner conductor pairs at the two cable ends mist actually be reversed, the

, s
cabl e mandgd¥ts must EREN&RSS tRF nARFEEL§ANPRoW BIASF g A HEANIYRENBE ge t wo
cabl e nanager sthé ditffear enbndesitgie NMusd beiidesedrépr thke tywdeabbesends. In

the case of ,contact _arr ement s whi, e not interleaved, the guides may
be construcdtle%ﬂ?%éngincagﬁg,s st Frat J‘tcfhhegl i SHYE prohiém MPR2GEEngt &n
i dentical osdd nertegercafdre bokhagahl emuendsinl nebbk casseofprovedéeaved

contact arrgyy NEY, Socﬁ{}}st tﬂﬁeOtﬁlelgstPaggd thecd eg‘#g%%s £95akbE,

conductors “differ. Int case, he sanme ca nager 1S uSéd, the
cabl e manag&iiiseni Fheachorade s obpdeheguedds stgrfasst hanéle oni rsheand

secondipnngjorcaiiductpie Pad rscrn tdiRit opufAcee o bower engh sprfacq; apd on the
10 bottomface to the end surface, Parti cul arlé Wi th continuous guides,

s
this is verSPtompi®e FReSrhusP1feds bVE Yo GofeSthe Londdct BRUPairs
only in sectdaonioleni tbi gutbhe aald ecomdagesr Hoirexamlye ian sbectieas face
and on the _end .sur e t he cabl e ager, with the 15 two inper
conduct or 6«%”:?181 hltékﬁgbglg%éer(I)“t‘]’ltné—’lé’e(fiﬁ??fe]orlgn?ﬁ/mpliﬁ Bgt\}éleen.r%‘r facte
di sadvant aggousofiedher ergl shefdast ofvarieantalb et mahagke ,coniduct bhs t hen

requiresa GgJd aidhe AMDYRNLLOE P! BY; PG WeeR tb%%.r%f"@&#é’c?%fﬁfé?@nEfgr face
and on the end surface and thus sonewhat incredse the
in between. A disadvantageous feature of the last

variant is that the conductors then require a certain
amount of play between the two guides on the rear face
and on the end surface and thus somewhat increase the
20 tolerances for crosstalk depending on the distance over
which the conductors are routed through the two guides.

Two different cable managers are thus used in
one preferred embodiment. In the first cable manager,
the guide for the first inner conductor pair is routed

25 from the top face into the connecting plane E1 in the
end surface, and the guide for the second, inner
conductor pair is routed from the bottom face into the
common connecting plane El. The guides in the second
cable manager are constructed such that they are

30 interchanged in a corresponding manner.

The connecting plane El1 is preferably arranged
under the top face, so that the conductor pair located
at the top face on the rear face can in each case be
routed virtually straight through the cable manager

35 without changing the plane. A corresponding situation
arises 1f the connecting plane is arranged under the
bottom face. The decision as to whether the connecting

plane is associated with the top face or bottom face



20 tol erances for crosstal k depending on the di stance over which the

conductors are routed through the two guides. Two different cabl e nanagers

are thus used in one preferred enbodinent. In the first cable nanager, the

guide for the first inner conductor pair is routed 25 fromthe top face

into the connecting plane El in the enfl Surface, and the gui de for the

second, inner conductor_pair js routed frgnlhhe gotton1fac into the
hEPsel

j
comon’ confEEENG plUhe EIC ﬁfegggui IS fd O Yandyet are
const r uct ed nsectdetichato tregye aranta3fk iwitter cttengeshducorsr r espondi ng manner.

The connecting pl arilq,‘ El itgepr ef %QQI y az?fangeiqlt 1.ihe top face, so that
0

the conductor pair cated at the top face on the rear face can in each
case be r&FTrEQIAMaNIA | ytRer gudle tfrbufhet Hel kbl énpaRaINBE @t hout

changi ng theipl ane. con s0FraesPINELNA eBisttUqld AN o 1y SER hf UhegRNeCt i ng
pl ane is arrar&g}&% under the bottomface. The decision as to whether the
connecti ngv_ﬁl Is associated with the top face or bottom face depends on
the side from whiclin he caitertrs preferntandatbddinagke, ceRkaciuivddd the

conductors.._In the case_of._interl eaved cagntact. arrangements, the guide for
the first iATSt %&)endﬁ%?& fage dit 1?}§608ﬂ§t PUFEESF at® t 2 adh ﬁﬁﬁug‘?ﬁf@ in a
U- shape or ofV- skagénubmsa torthed spr efer r elaenboe meswndydieogsi dese from

the r f t n e i.n f cont i channel s,
S0 thatt necessl, £, STHEHARE CndkGer) ORE: | BRE, ALeLED 1BMBeR, SOENTS 2
|l ength of tife ceddi% PIRft-. The invention will be explained in nore

detail in the fol low nthvextight Rilef Yeencgioiedr ehead &xedpl ary

enbodi nment ., In_the figures: 15 Figure |a shows a perspective jllustration

of the corJr(TucF%? pé‘?Jr R ?lel’%t B BR¢ r‘?ed%?re St & arr TrehtC
exemplary embodiment. In the figures:

15 Figure la shows a perspective illustration of the
conductor pairs at a first electrical
contact arrangement,

Figure 1b shows a perspective illustration of the
conductor pairs at a second contact

20 arrangement, which is opposite the
first,

Figure 2a shows a perspective underneath view of
a first cable manager,
Figure 2b shows a perspective underneath view of

25 a second cable manager,

Figure 3a shows a perspective rear view of the
first cable manager,

Figure 3b shows a perspective rear view of the
second cable manager, and

30 Figure 4 shows an 1illustration of the conductor
distribution at the two end faces of an
eight-core cable (prior art).

Figure 4 shows an eight-core cable 10, in which
the conductors 1-8 are arranged twisted in pairs in the

35 cable 10. Depending on the configuration, the conductor

pairs are also designed to be twisted with respect to
one another, with spiral conductor crossings or with
shields between them. Irrespective of the nature of the

routing within the cable 10, this results in the



Figure | b shows a perspective illustration of the conductor pairs at a
second contact 20 arrangenent, which is opposite the first, Figure 2a
.shows a perspective underneath view of a first cable manager, Figure 2b
shows a perspective underneath view of _ 25 a second cabl e manager, Figure
3a shows a perspective rear view of thé “first cable manager, Figure 3b

shows a per%pdgftive rear, view gf Ehg second cabl e nanager, a\rll\g 30_Figure 4
shows an i 190t T on P It he BbREBEESPT df St FSUEY odPat "tABRTEWO € faces
of an ei ghtotdorendabéeeépr Toe anioedHirguref 4tsbowsndaceioglst -lcdr eisabl e 10,
in which t.he u s 1- re ar i,st.ed | aikrs Jin ghe,-35 cable
10. Dependilnrhg %ﬁfghggggn#ﬁ%rea i%ﬁ, E?Eggg tﬁﬁﬁﬁjc&(;%r %}g?t?s&greanal %% 4esi gned
to be tw stewhngathiqrespett the pord tammsherf whehcopidnagltogomrduictoratr ossi ngs

or withs shigl ds,betugen Jecherfe | £5680CGL - Of RS2 PRG U €neh tie jgouting
within the cable 10, this results in the conductor pair distribution as
shown in FisgirEent athapot RenforsiesorTneaatifbeti ng ofPe€he cofidue¥®rs 1-8

is in thisaasedchosernko £oid eppendiba,t Ratilidy atnRtohr raganneghéon. | f

t he positiqﬁr!}Js of. the condact r_ pairs_at 5 the two dssofhthe able 10 are
conpared, tH&h FPPFE  SOPABRFCER#2THR condlctdFpairs °1, P3VENPH 8 are

| ocated i n itrfte e godi thomeveni | 8f Lh dentoastintdreled vioo | aneangenduct or

pairs 3o 6 apd dondebaYEDEEN Hd il CLANANIRhen MY CEonbiickh S JJowkT nt ended

to arrange 10 two connectors at enlls, then the conductors 3, and 4,
5 woul d hawéd of beScrmsssed bove &0 die endsSFAd OV@E 3o E€R&ngd hém back on

the correctocineeti ophasyde i t BEcRONGRCHNe Ebguees | oiéctboghow a
perspeCtIV%ﬁﬂéW%ég the connector.

Figures la and 1lb show a perspective view of a
15 cable 10 with the conductor pairs 1, 2; 7, 8; 3,6; and
4,5; being routed according to the invention at both
ends, with the cable managers which provide the routing
not being shown, for clarity reasons. In this case,
Figure la shows the front end and Figure 1lb the rear
20 end of the cable 10 in Figure 4. In this case, the
inner conductor pairs 3, 6 are [lacuna]. Contacts 43-46
for the conductors 3-6 are arranged in a first plane
El, and contacts 41, 42, 47, 48 for the conductors 1,
2, 7, B are arranged in a second plane E2. The contacts
25 41-48 are in this case, for example, in the form of
insulation-piercing contacts or insulation displacement
contacts, which make electrical contact with the
conductors 1-8 through their insulation. The contacts
41-48 are all routed into a single contact area plane
30 E3. The sequence of the arrangement of the contacts
41-48 in this case corresponds to the typical RJ-45
plug connection. As can be seen from Figure la, the
distribution of the conductor pairs when they emerge

from the one end of the cable is as follows:

35 Conductor pair 1, 2: right
Conductor pair 7, 8: left
Conductor pair 4, 5: bottom
6:

Conductor pair 3, top.



15 cable 10 with the conductor pairs 1, 2; 7, 8; 3, 6; and 4,5; being

routed according to the invention at both ends, with the cable managers

Wwhi ch 'provide the routing not being shown, for clarity reasons. In this

case, Figure |la shows the front end agd Figure I b the rear 20 end of the

cable 10 in Figure 4. In this case, The “inner conductor pairs 3, 6 are

[lacuna]. Contacts, 43-46 for the conductors .3-6 are angnggp in first
1,1

pl ane El, and contRét s fff,ndlff,tof?, PSSt tHe corfductd , [, 8 are
arranged | meespse:tcdw@lgl,arngréEZroIEpedcai_ﬁm@yZSodﬂ-4:& atrkmi nabhies_ldhse, for
exanpl e, iQgthefgnm OJssﬁ]dlSqu]’éea&' B £E£4 ”gff,c’”t 251 Sy 1 nsul atdon

di spl acenent’ contacts, i'ch make el ectrical tontact wWth tHe cdnductors
1- 8 t hr ougk et iiviedi -atTlom. cPhAuesRrad@asis 44- 48 a3an alikepdeed Beto a

si ngl e contagtk Al ediRleana 30 3. iTthe sequenae ofs4 he 4y rapgenent af the
contacts 41-48 in this case corresponds to the tgpl cal RJ-45 fchﬁg
connect i onCORS T@RT rbet R e PPYRtETgUPRLF a,3 the™UaF st3S btPPbR%0t R

conduct or paioke when theyoetrege 48romd hentometradcohnkle igablE drse as

foll ows: 35.Con t or ir 1, 2. right _Congductor, pair 7, 8. |eft

Conduct or g‘&i’r ai,u&ﬁzu otatthoemd%%%tc%%rp%la{rgs,%6:d°g8p.no%hecrc°c?nsdutc}%eor pairs
1, 2 and 7gcoBduatespeetizvel,y,S.are routed directly out of the cable 10 to
their pgsociated copfacts 4L %@n%pégsiﬁg, enfeSREG! |r\éqlayciol;{gq1i%§duct or

pair 4, 5 can |ikew se be’'5 routed ect to its contacts 44, whi | e,
in contra®etvere dhfdRaortinny of eth@sinperr sapdyctesmPadicveé t o its
contacts 43nd463i,nt g, t heegpanecténg, pl ane HlreddthiWYed tiei conduct or pair
3, 6 does not croil'?‘1 ';)tg_le conduct or pair 4, 5.d10 However , eit ':?ge opposite
end, the r&PREERNI F*C FtSweerthe goE]i‘?iS% BF tPRe PPANEr ‘corfd®Or pairs
4, 5 and 3, 6, 8respeetsipeelty,vedlyg | nthervehangedt whidlesngetd. In a

15 corresponding way, the conductor pair 4, 5 at this end

must now be routed from above into the connecting plane

El, while, in contrast, the conductor pair 3, 6 can be

pulled straight through. Straight through with regard

to the conductor pair 3, 6 relates to its position,

20 since the conductors 3, 6 still have to be spread at

both ends owing to the interleaved arrangement of the

contacts 43, 46. The conductors 4, 5 and 3, 6 do not
cross over one another with this routing either.

Figure 2a shows a perspective view of the

25 bottom face, and Figure 3a of the rear face of a first

cable manager 11. The cable manager 11 comprises a non-

conductive base body, which has a guide 21-28 for each

conductor 1-8. These guides 21-28 extend from the rear

face 12 to the end 13 of the cable manager 11. The

30 guides 21, 22, 27, 28 are arranged at the sides and run

vertically with respect to the rear face 12 and end 13.

The guides 21, 22, 27, 28 in this case all lie in a

common connecting plane E2. Furthermore, the first

cable manager 11 comprises an H-shaped guide element

35 14, which is arranged on the rear face 12 of the cable

manager 1ll. The guides 24, 25 of the conductor pair 4,

5 start in the part of the H-shaped guide element 14

facing the bottom face 15. The guides 24, 25 run

parallel to one another from the bottom face 15 into



contrast, the positions of the conductor pairs 1, 2 and 7, 8§,
respectively, have not changed. In a 15 correspondi ng way, the conductor
pair 4, 5at this end mnust now be routed from above into the connecting
plane El, while, in contrast, the conductor pair 3, 6 can be pulled
strai ght through. Straight through wit K regard to the conductor pair 3, 6

relates to ts position, 20 since the nductors 3, 6 still haye to be
spread at Wbt hg888803&}‘ﬁg ¥Yo?the EItln‘t e&ggav‘é%nré??%h@%nﬁﬁancﬁ gﬁe 1%ontacts
43, 46. Thd ittt olsghtly drell8y Ghdo hop faaesslévesft ohbeanodlee Wit h
this routi i r.. FLgu 2 h er LVE Vi of the .25 bottom
face, and E%ﬁﬁ#%ﬂgél%fé?h%gsegp g%%'g?ﬂa $?$§%£ ggblg%%é%gbe?l qérThe
cabl e managdr@aPnalonpricses v nidrealdondadt i ve baselbodyn whheh ¢talsla gui de

21-28 for eathygdonduct orr - & Jheses guides ds 28, ext andy {5 om g hee gear

face 12 to the 'end 13 of the cabl e manager 11. The 30 qui d){as 217 22, 27, 28
are arrang&FRadimenty dele apaifen 2¢er EPcAPEy LAY re¥paarableheiRear face
12 and end th ra@solgubdes:hzel,baetomf?a& it heiglsdcase aHed i gngle@ commoN
connecting pl ape .E2. Furthernor the first .c e nager .11 co i ses an
H shaped gt?PCderle?}gtrreﬁPg §S14° vﬁeﬁ‘%hp?g gﬁfgngle% Oh gﬁe ?‘garlefvaegeng of the
cabl e nmandder ddnnedtelnmipesn@4il25a0fl tflreme dhedust gt paigh®, andlesart in

t he payf of; - . G i .t t f 5. The
gui desig4, %%Q%ué:&%gﬁ(g# ?g ghgngﬂgt %Aé"r' r%m%?lﬁe E\solt:)ét}%)’m ac%eﬁgtli nto the

connect i ng il die Marthef cbhfeBrrhgrphanaide ied emegdatldd 53¢ M | Yheel ow t he

top face 1&gy tdeecableonmanpgeredl ahdehe endiiddse TRGigWisdess 242625 run
either diagonally or vertically at an angle in the cable 5 manager 11. In

the case offt%he&FEWal F9Cah§Fed® enbiitli metie! t RE ghPBesc2MNesEIRGitial |y
run paral |l gllame the rMegi aonofasbe thotiim facaed5,24nd2ar evign angl ed at

rE: ght angl &5, ttﬁeo‘ gﬁa%gﬁégc 016?#59 LR.ERE ! €8s Afuidde Sannesti pg, plane
, and fromthere at right angles
in a V-shape with respect to one another since the
conductors 3, 6 to be guided have to be routed to the
interleaved contacts 43, 46.
Figures 2b and 3b show corresponding views of a
20 second cable manager 17. The second cable manager 17 is
likewise designed with eight guides 31-38 for the
conductors 1-8, with the guides 31, 32, 37, 38 being
identical to the guides 21, 22, 27, 28 in the first
cable manager 11. The end 18 of the second cable
25 manager 17 is designed in the same way as the end 13 of
the first cable manager 11. The contacts 11-18, which
cannot be seen, are also designed and arranged in a
completely identical manner. The only difference is in
the guides 33, 36, 34, 35 for the conductor pairs 3, 6
30 and 4, 5. Since the position of the conductor pairs 3,
6 and 4, 5 has been interchanged in comparison with the
first cable manager, the associated guides must
likewise be interchanged in a corresponding manner. The
guides 33, 36 thus run in a V-shape from the bottom
35 face 19 into the connecting plane El. The guides may in
this case run either diagonally or vertically angled.
The guides 34, 35 on the rear face 20 of the second
cable manager 17 are already at the level of the
connecting plane El, and thus pass straight through at



10 in the direction of the end 13. The guides 23, 26 start in the part of
the H shaped guide elenent 14 facing the top face 16. On the rear face 12,
these 'guides 23, 26 are already |located at the | evel of the connecting
plane El. In contrast to the guides 24, 25 which are 15 routed parallel to
one anot her, the guides 23, 26 run 'iﬂi%'khshape W th respect to one

anot her si he_ ¢ uctors 3, 6 _to be guided have to . be routed to the
interleaveggggﬁia%?%fgg,%ﬁ%.é¢$g5F8§ f%“ggdbgb gﬂHV/SSPFESESﬁEiﬁB'%ieMB of
a 20 secowmdrcabhesnaregercuted The secoled icesl empanageraidd iwitHakew se
desi gned wi.t ¥ gHi,des 3i- 38 .f tk cto Lk th gui des
31, 32, 37,cr%83%6g{%g BheES (0 el hetﬂeﬁlnc@]ggggl, 52;?35?}0%% iR
cabl e manaG@NNEELITHS rerRRA8tDE £He §@§iﬁjmﬁﬂﬂQﬁQS fhnagér "ERd Pelesi gned
in the samnosdyias thel $ndold ahinihigl f bksbneahlieHrapaggecilecTgnheont acts
11-18, which annot be seen, are al so designed and arranged in a
conpl et el y 3@&AS cal manner. The only difference is in the guides 33, 36,
34, 35 for the conductor pairs 3, 6 30 and 4, 5. Since the position of the
conductor pairs 3, 6 and 4, 5 has been interchanged in conparison with the
first cable manager, the associated guides nust |ikew se be interchanged
in a correspondi ng manner. The guides 33, 36 thus run in a V-shape from
the bottom 35 face 19 into the connecting plane ElI. The guides nay in this
case run either diagonally or vertically angled. The guides '34, 35 on the
rear face 20 of the second cable manager 17 are already at the |evel of
the connecting plane El, and thus pass straight through at - 10 right
angles to the rear face 20. The conductors 1-8 can thus be routed in a
defined manner and without crossing over in two identical electrical plug
connections, and the two cable managers 11, 17 need be 5 nodified only to a
m ni mal extent with respect to one



another. - 11 - List of reference synbols 1) Conductor34) CGui de
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27) Guide
28) Guide
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32) Guide
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1) A connecting cable, conprising a cable with four conductor pairs, which
arerouted in pairs in a5 defined manner in the cable, with an identical
.el ectrical plug connection being arranged at both ends of the cable, with

‘a cabl e g isRg gui des for conductors be t each of
the two ca §68&éggé Por fixing and deglned gui dance, be%’%ﬁ”@ﬁq§§ es 10 the
conductors of the cable are routed to the electrical contacts, with the
cabl e managers each having a top face, a bottom face, a rear face and an
end surface and the rear face fRA%gnt Elxade and the end surface facing
the contacts, and with the guides of 15 the conductors which are associ ated

with the two outer contact pairs being fornmed on the sides of the cable
managers atf)right &ngFeBneetingi rcebdesurdemeriskedeian, cablem mhdhrear face

(12) to thecged cscsrr&@&@oﬁl 21k8, tRE i A0 EreStrRalle Hﬁn%qrrs( 14, & first
i nner conductor pair is routed fromthe top face (16), and _a second

i nner cbndBetér<fai rm"’(rlPeTS) t8 rddted FRBAT he ot ondnf addeptdralnto a
connect i ngembame,lcwlt g CE ®$15é &gion andlnt_;r enrtdigydeadt f Beeh(2@)ds o the

end rface( t he cond ¢ e nana 7 the first nner
condagt or B :t%%es %i & rola:t%e 5’% “heM B0 Bﬁﬂ(h V)emg( 19}198Rd ¥He second
i nner condbbeorcopaiuct(aks Hedirsy aonaagletﬂrartn terecht opf f Blce €16) caWJIehout
crossing, LALS ol OPNEEhL NG afer i §9d22;uIBsn%§nng)q{'wgleﬁb' Fuidfe £l ai med

inclaiml, wherein't i rst con cto e "second
conduck®r BBEr (PRCER%S r offed thet o eHeleamdreconmitiethg pPand® in both

cabl e manageestiitall7condactRe cannact i fige cabhpias ﬁllaﬁ'aﬁ%(is' Negdci M2, 35
wherein th connectlgg plane El is arranged bel ow t he a% facg (16) of the
ge .t

cabl e managérstf12 FFeThé® cBRRERT HG &bl @ Z&3d] R34 m 3,
wher ei n t henguistles a(c23,ar2b)thor rehe fiacat figvielg the cable and the

end surface facing the contacts, and with the guides of

15 the conductors which are associated with the two outer
contact pairs being formed on the sides of the cable
managers at right angles to their end surface,
wherein, -
from the rear face (12) to the end surface (13) in the

20 first cable manager (11), a first inner conductor pair
(3, 6) is routed from the top face (16), and a second
inner conductor pair (4, 5) is routed from the bottom
face (15) into a connecting plane, without crossing,
and, from the rear face (20) to the end surface (18) in

25 the second cable manager (17), the first inner
conductor pair (3, 6) 1is routed from the bottom face
(19), and the second inner conductor pair (4, 5) is
routed from the top face (16), without crossing, into a
connecting plane.

30 2) The connecting cable as claimed in claim 1,
wherein the first conductor pair (3, 6) and the second
conductor pair (4, 5) are routed into the same
connecting plane El1 in both cable managers (11, 17).

3) The connecting cable as claimed in claim 2,

35 wherein the connecting plane El1 is arranged below the
top face (l6) of the cable managers (11, 17).

4) The connecting cable as claimed in claim 3,

wherein the guides (23, 26) for the first inner



- 13 conductors (3, 6) lie in the connecting plane El of the first cable
manager (11), and the guides (34, 35) for the second inner conductors (4,
.5) lie in the connecting plane EIl of the second cable nanager (17). 5 5)
The connecting cable as clainmed in one of the preceding clains, wherein
the guides (24, 25) of the second rhﬂé%'bonductors (4, 5) in the first

bl manager th ides (33, 36 .the first conduct ors
((:g g) in t%@délgtéyﬁﬁ c&d 6e>ma raget™ 16}1% 1%’?‘5{ ¢Bff Pgar&d &l é’ oﬁaﬂei y or
verti cal | y fatrsan cankg emabpgehe ddnnecam@gthaMgmuﬁeaﬂa3mEd35m dieer of the

precedi ng @H@'ﬁ;?ggﬁﬁe'EnBQQ ﬂéggq&§g§gfconguct (§ 6)}{e

associated wth the outer contacts con act B r angenent
i nterl eave@oMNEiFtdme Pdidtchdtl off tthe ecordiucalolrs I(l@na@rbél?]g rout ed at

| east partisal |y inmheV-sbapecoiny- shane Wid hbi‘aUﬂ@d Gabl & &BB20&eN R (11,
17). 7) The connectln% cable as Clained in one of the 20 preceding clains,

wher ei n t h@FEGFEAG %b%?e|W§qq?lQhEhFoﬂH%ﬁe%i6§€ch%§%d°éam4? 8) The

connect i ng seabing asnakai nedndncenesof (ghe 5pre£1€dltﬂge clmidrss wWhgirin the
cabl e nmanager s |gned suchﬁ%gat t can Jatch.into the 25

el ectrical "prag c conﬁ}z%loﬁ§ caBPé MBnagers 0 FgfabF?%atJdﬁ“bf a
cabl e haviimgegi ghondeatactor 63, célprisi nohea ﬂenondndu@bleermh&g&nbody

which 1 daghaned Wit Bogeh dasehor gt BEonGRRYUCLE! Sye it ifail &y, for the

two outer conductor palrs being c nstru ted at rlg t angles to an end
surface at @éeside in the cable manager, wherein, fromthe rear face to

the end surfiace of Thie cabh&ctiBpagabled 44 relainear iGonshst o paid (3, 6)
and a 35 S%%%%%dh%%er 339%%§t°r %gan(4the) gfgggaqnn&gytimn uctor
pair (3, 6) 1s associated with the outer contacts
15 (43, 46) of a contact arrangement interleaved with one
another, with the conductors (3, 6) being routed at
least partially in a V-shape or U-shape within the
cable managers (11, 17).
7) The connecting cable as claimed in one of the
20 preceding claims, wherein the connecting cable is in
the form of a patch-cord cable.
8) The connecting cable as claimed in one of the
preceding claims, wherein the cable managers (11, 17)
are designed such that they <can latch into the
25 electrical plug connections.
9) Cable managers for prefabrication of a cable
having eight conductors, comprising a non-conductive
base body which 1is designed with guides for the
conductors, with the guides for the two outer conductor
30 pairs being constructed at right angles to an end
surface at the side in the cable manager,
wherein,
from the rear face to the end surface of the cable
manager, a first inner conductor pair (3, 6) and a
35 second inner conductor pair (4, 5) are each routed in
pairs from the top face and the bottom face within the
cable manager into a common connecting plane E1 in the
end surface, without crossing.



pairs fromthe top face and the bottomface within the cable nmanager into
a common connecting plane El in the end surface, without crossing. - 14
conductor pair (3, 6) is routed fromthe top face (16) into the connecting
plane El in the end surface (13), an(cjil% he guide (24, 25) for the second
i nner conductor pair (4, 5) is route romthe bottom face (15) into 5

the common &a&w&&&wgpamnq 3E ). &k&b&ﬁa?%smm%g%ro% i a e i

claim9, wherein_ the guide (33, 36) for t Irst I nner conductor palr
(3, 6) is rldm‘%%dthﬁorﬁqw%%rﬁii%% El1dy i Hee end Esmfass ngldl ane El in

the end surfegethe (GAB)de anﬂuh@sgwf@@ (tﬁ‘ﬂe §5):ohar ﬁﬁ%ﬁ%&@héi@@r
conduct or palr (4} 5)5 is, routed fro #1 face ng% nta the common
connect i ng §ft By 512)TshECBhBre Cfn ((}r?é o MePains 9
to 11, \‘Bhertﬂnem d:dmnmmn@@nme@glqmd;apbaﬁé E$ arranged 15 underneath the top

face (16) The | e ge ai med of,claiys,_9 to 12,
wher ei n thellg%l de (g%g 5@?}% rg%)lg$e§ét hzgS fi rs%m:g%ner cocﬁg%%l{‘oré‘pal r (3,
6) is fornérdl%ﬂtei@asﬂiheparqulaiety (A3a ¥6shagwwr thehagers20 lindhe cable

nanagers asel @i des | Ba‘i@e pf, €] aijs xgoﬁ%e&?”fr\gﬂ?rﬁé@ bag %H‘f de,dg4. 25;

33, 36) which runs fromthe bottom face e5|gned such

that it is beht dr&gordts yeernaphards plgne aEly |1g'htt]aﬂgle@§1 t¥fresi de. 25

15) dTha(ogabdzﬁhgn@g%s tafe Clyaiierd :c(134qngf5(yf @tb@ Mehe9 %@céﬂ? V%}%@f?ht he
gui des ar orm of coptinuous channels fromthe rear
face (12, ﬁﬁﬂd‘{ 1"-?15613@;15 égr'fgge l(slsrmi c? Prom"ehe top Yace {

into the common connecting plane El.
12) The cable managers as claimed in one of claims
9 to 11, wherein the connecting plane El1 is arranged

15 underneath the top face (16).

13) The cable managers as claimed in one of claims
9 to 12, wherein the guide (23, 26; 33, 36) for the
first inner conductor pair (3, 6) is formed at least
partially in a V-shape or U-shape.

20 14) The cable managers as claimed in one of
claims 9 to 13, wherein the guide (24, 25; 33, 36)
which runs from the bottom face (15, 19) and is
designed such that it is bent diagonally or upwards, or
at right angles to the side.

25 15) The cable managers as claimed in one of claims
9 to 14, wherein the guides (21-28; 31-38) are in the
form of continuous channels from the rear face (12, 20)
to the end surface (13, 18).



