;.e3ep>dm "~ ab"bc6cT>d+,. 1 4 JAN 2005 WD 02/ 15339 El ectrical plus connector
~PCT/ ER01/ 08651 The invention relates to an el ectrical plug conhécdah 2008
cabl e yranager for an electrical plug connector, a nethod for assenbly of an
el ectrical plug connector, and a tool for assenbly and connection of the
cores of tHhBOd2ér3330cal plug connector.- EP 0 445 376 Bl di BECTASRH /@65l ug
connector for connecting a plug to electrically insulated conductors,

having a housing which has a cavit st he plug, mmu\m lm

first and a second set of connecti e %ﬁ% provi ded”,m ”M ,”W".
connecting elenent in the first set has an insulation-displacenen,gont act
for hol di ng_ﬁan i nsul ated conductor and for nmaking a contact connection with

its core, dn@iMNeRdion relzies tosnelertgen! P'E&éq’fmé@fﬁrnéé@ti‘%@af@géhféh@n glgctricBePUgecond set
has a cont
el oment o 1 goyeal i 8 SEAF ah 8RPAEA olth SShoBAGT ot o UG RRARI RO

tongue to tcbmetﬁnmtofsecc_breenfmé elettacat pomesthediyr. el ements in the first set and
extending fromthe first set to the cavity in order thus to nake an

el ectrical connection to the contacts fitted to the plug, and with the

first and e sacond @%&uogéstagﬁdb&%ﬁhécw (LG gaw@wge@ém&ﬂghwgﬁ r

posnt|on in ug connéec i'dé fean

connect i on cosduseNhaig shE Waitishartalieo lammln@tiat@mecbllmpbmm@tca@mhact S
is in this case made by nmeans of known connection tools. In the process,
the indi vi &Q‘éﬂndéétrﬂﬂ(i@”t“@@tﬁig glements dsingrorovidesk EaghLgoapedtiog leraent in the first set has

sl ati on i Sy ATeiEHee B8 B B MalRtn BFuRREST RS i MBias = oo
di sadvant agenmktidnathkie eue, andwgs & Ridnsaetic. Ekch dohSecthdiglerhént BY tROSRBNd bt has
transm ssi on response, whi ch lead to maj or probl enms at high transm ssion

rates. The dGouiepitstrrant @ comag tmg@wltbﬁaqhhétheé‘@mc&welem&mtﬂ iethesecand@alci ng t he

Lachnt cal D8P aarvAT PRTeRR IR LeBARAR o ot o e RRRE R G hesg,

el ectrical gumeatsGPMBERt S5t aﬁméktéhfdlng floRQhe firétiseBtd m@nﬂ@lnw |r06rdérhﬁusp(b H@ke gnnect or,
and for the connection of the cores of the el ectrical connector. The

techni cal [Slashicegpanecins)ty e Cb@laQtﬁﬁiteﬁttﬂ)]hé@hlgr@dwh thea{wetﬁ@d n&eqondseloks of
patent cla

Pevent i on- canebinerShmet BV et o b adsiond R Mo CAHE oY e il cRRFES By Slioe "

means. The connection between the conductors and the insulation-displacement contacts is in

this case made by means of known connection tools. In the process, the individual conductors or
cores must be routed to the insulation-displacement contact and must be pressed into the
insulation-displacement contact by means of the connection tool. One disadvantage of the
known plug connector is its wide tolerances in its transmission response, which lead to major

problems at high transmission rates.

The invention is thus based on the technical problem of reducing the tolerances in the
transmission response of a plug connection. A further technical problem is the provision of a
method for assembly of an electrical plug connector and of a tool for assembly of the plug

connector, and for the connection of the cores of the electrical plug connector.

The technical problem is solved by the subject matter having the features of patent claims 1, 12,
18 and 19. Further advantageous refinements of the invention can be found in the dependent

claims.
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-2 To this end, the plug connector conprises a cable nanager which has a
~throug? opening and is formed on the front face with guides for Tchrid8 66 ch
are intended to nake contact with the insulation-displacenent contacts, in
whi ch case the guides in the region of the insulationdisplacenment contacts
are formed with recessed holders for theinsulation-displacenent contacts, i
and the cabl e nmanager can be | atched to the plug connector housing. This E
results in a nunber of major advantages in conparison to the prior. art, :

which restrict the transm ssion response tol erances. The guides fix the
| ength of the cores with which contact is to be made, in a defined manner.
For this pioghsend, thbeluyesmectbi comprisesen dable reenaget whioh basgnthtongh-opeaimgrags isand i s

inserted into the guides. Projecting parts of the core are then cut off at
the edge oiforftﬂﬁdamb%Iff@ntﬁ%?ﬁét‘@télgll'd%&)fotWéﬁts Whird areipigndpdde makrecantnelwithitae t he sanme

R S s R g e

These two H%ﬁlﬁ@enﬁeﬂswntactsrare’:\fofnhe?éieldth\r‘@demdmelfderts|f@tmlm&tlm isplefentt her
advantage is that, once the cores have been fitted in the cable nmanager,

contact betoradts, enihe sakle MAeageneanl batateeditapr abe remecterdiorsieg. dhis sesullsdn Aade

the canl o namisefei feeaet i tabai @RS plorah e Erfilte hBSUSIR, [mnager
and plug cesy @r%’é%lerbﬁdé§'1’h@g@@é‘s faethé. @h%lh@ﬂhé @orémthaﬂﬁnhfm@maw.gtb@urmaeéemtl ng

any relative hi gh force, by nmeans an essentially, U shaped tool like a
bracket, om @aHO%FOFIthIWFP@the mp%thaeqore 6 pRgSAE thepuok te caeringsrand ifged

whi ch t t to th I d
e desi gndseuiomd Redrytr SR A BR sbR b e’ FRoy Hhesfee! PEgER onthe
i nside of tn’fb‘ﬂag?ér"ﬁéf'that e Iéd@thsof%%@restmﬁe bdMed ihB8sh Py doRfecR FuRheMBRIME and on
the tool are aligned to bé conplementary to one another, so that the

process of gpidehineap thatéhet apists ca edchaad e tosatad tnrareproduibleesiion withyrespeaiie 0oe
whi ch the ca ved e.directi nect or .
nousi ng. - s6 TN TERBCTEaUR BoRLR o Epiel R s Rk Arehg e RS TERAE he

i nsul at i on ofdk thé)GorePKAE baérplrmea'tnqne EdmR MaHager comdehbetvden ehetriardiase mﬂlh'ﬁuon-
transformation ratio fromthe sliding novenent to the travel novenent can
in this cagispleesment casthctsican btemade sintlitaneousty, erhvistuallysimuitergously.gui de cross is
preferably arranged in the opening in the cabl e manager, so that the cores
are also guided in a defined manner within the openings. In the case of
known RJ- 45’!0%@*&1@%@?@&?&96%&% Iﬂ§r§a§6ﬂ @fo@rﬂecp\ﬂfheanﬁt%hﬁegonadn‘é sid@. Tﬂyo%blﬁase
each guided in one segnment of the qui 4 F=

cross, | n oradegerand plegicaneedtdrdookirdg caedbed:atmeétcmrie mdherrvethctdlexesrtmg myea as rruch
as p035|bl e cores of diff rent ai de cotact wth

at a di staﬁ%@Vng\Qﬁ hBE#ES© aq—gsspﬁq yi’n%apq 8013%}? qj@g&ge[:ﬁn WPB%‘E eIl e,
radially fy rrﬁ’iH‘fath,epa‘Pa[PI@If}hﬁ%d JiRs BG5S ThPoint RRarBAh 8t TERRAGRS to the rear

wall of the tool, and are designed with obliquely running guide edges in the upper region on the

inside of the limbs. In this case, the inclines on the cable manager and on the tool are aligned to
be complementary to one another, so that the process of pushing the tool on leads to a travel

movement, by means of which the cable manager is moved in the direction of the plug connector

housing, so that the insulation-displacement contacts cut through the insulation on the cores and —
enter the holder within the guides. The transformation ratio from the sliding movement to the '

travel movement can in this case be varied via the gradient of the inclines.

A guide'cross is preferably arranged in the opening in the cable manager, so that the cores are i
also guided in a defined manner within the openings. In the case of known RJ-45 plug ‘ H

connections, the associated core pairs are in this case each guided in one segment of the guide




Ln anot her preferred enbodi nent, all the guides run parallel, but in
~diffecent sectors of the cable nmanager, In a further preferred! éniodiZeeent
a hol @-down device is arranged between the cabl e nanager and the printed
circuit board and allows the printed circuit board to be fixed with respect
to the plug connector housing. Tensile f3rces on the cable, which would
otherwi se act on the printed circuit board, are thus absorbed, In a further
preferred enbodi nent, the guides are at offset levels in either direction
with respegf,gi 0 one another, so that some of the cores make contact with
one another at different times. This also results in the necessary contact
forces being distributed better, so that the user requires |ess force for

L eSS0 A0l e o1 L2 ok SR 555 e
R N et

wth the asse e cable grinp,

To this end, the tool or the first part of the cable grip conprises two jaw

parts which are |ocated together and whose joint flexing can be limted by
neans of aTaWtseny. (A OeiHeeHbdereexampleaadiallyiem;thawnsaing dtetne ceraers pethe pale t ed at
di fferent ﬁ%hg%é on the first part. A force-fitting connection to the cable
can be pro by means of a third part, which can be latched to the first
part and/or to t | 4 JAN 2005 -4 the spring, In addition to the
force.-fitting connection, this nultipart cable grip also allows cables of
di fferent &1 neteeprefesedembasioant & thevgides runpataligl bubiaglifigrepbeactors/ therqablet  on
t he tol eraﬂ]caﬁggerrel ating to the transm ssion response. In the case of cables
with a shield,”the cable grip can, furthernore, be used as a universal
shield contact. To this end, the first and the third parts of the cable
grip are either in the formof a diecast zinc part or a netallized plastic
part, whi cin @ &intber pealgired embedimentt @ bold-gown davisa iscarangadeetween e gsblagasagsiect or
housi ng. and the printed circuit board and allows the printed circuit board to be fixed with respect to the
plug connector housing. Tensile forces on the cable, which would otherwise act on the printed

circuit board, are thus absorbed.

In a further preferred embodiment, the guides are at of_fset levels in either direction with respect
to one another, so that some of the cores make contact with one another at different times. This
also results in the necessary contact forces being distributed better, so that the user requires.

less force for assembly and connection.

A cable grip is preferably arranged above the cable manager, in order to absorb tensile forces

on the cable,

In a further preferred embodiment, the cable grip is designed with a number of parts, with the

assembly tool at the same time forming a part of the cable grip.

To this end, the tool or the first part of the cable grip comprises two jaw parts which are located
togfether and whose joint flexing can be limited by means of a spring which engages around the
jaw parts and can be inserted at different points on the first part. A force-fitting connection to the

cable can be produced by means of a third part, which can be latched to the first part and/or to

Il




The i nvention will be explained in nore detail in the followng text with
r eferﬁnce to a preferred exenplary enbodi nent. In the figures: {H gufends

shows Jlan expl oded illustration of a plug connector, Figure 2 shows a
perspective illustration of a cable manager fromthe rear face, Figure 3
shows a plan view of the front face of a4first enbodi nent of a cable
manager, Figure 4 shows a plan view of a front face of a second enbodi nent
of a cable manager, Figure 5 shows a perspective illustration of a tool for
assenbl i ng rlﬁécll'rgacfb‘ﬂfa ‘!’(Ptﬁé’force%ﬂﬁllb‘a?nr%ct dn’ ﬁﬁfs bt Bébl@q{@aaﬁ'o%lkgﬁé dpleki gure
6 shows a per tive l'ustration”of a cable grip int open state,

Figure 7 srmmﬁerantmmm beveznietdduwhicrain itwm had a postiadéféechon the toheraritm uelatbsmd
state without any cable, Figure 8 shows a side view of the electrijcal plug
connect or \/(NﬁtrtaPr%“'ﬁ'qnﬁSpﬁ&Sret or tool partially pushed on, Figure 9 shows a
perspective illustration of the assenbl ed plug connector W|th t he cable
grip and cable, Figure 10 shows a perspecti.ve illustration of a cable
manager fr dmhehese o aablésawith,a mrew megublegﬂpicahfomrmorpl mS\td eva Ofivdréee stiiglont
face of a third enbodi nent of ~ JAN 2005 i 5

:t= Fi gur e CN@HolRINENXM faa@ad th|e|tfur§imaa$ Pfdbﬁ féﬁbleegrlma[?geltaemm]@étf%m ofadithe plug
connect or i oard
3.3 ol d- daargecs oce fealiR RRRE! el RUPtbetonbel 93 SR ALINIE ™S 2
in the |Ilqmgroanrmdtoehmmb.e |s in the formof a socket housing with various
| at ching and insertion neans. The plug connector housing 2 is designed with
a shielding plate 6 on the side surfaces. The printed circuit board 3 is

fitted wit Con t cond
et of i nsural eliEhdle RuaBRrh Ak oM kuloh pERkLIRPRECe BeshBriter "
in the firsxemglhryiembbdime®CRA teREresonnect ed to one contact 8 in the second
set. The printed circuit board 3 is then inserted into the plug connector
housing 2, In the process, cylindrical pins 9 on the plug connector housing

2 pass through %@?1' nstng\ﬁs eJBFoﬁ’éh |ﬁdsr§t nof%B@égon%e 5P that the plug

connector housin and prin CIrCUI cAihe 'adj usted and fi xed
with respect to F@gl@eanOtsh@)’Jsaﬂ'élﬁ)e@ﬁ)létﬂm@ﬁailor?oﬂaﬂcdbl@&nériagé?rtfromﬁe reatfagd) are in
the formof RF contacts, then project into an opening which is accessi bl e
fromthe front frigedf tshewsa plan vewmakibe Bent fasaof afyst embedimenta! asalle devi ce 4
is then pushed over thejﬁ%E@$Cts 8 in the second set, and is latched to the
pl ug connector housing this purpose, the hol d-down device 4 is
designed with | g g tsabgs 4 PaPlel bR Rilfacaera seabill dhfsodinfehdtaliagigeni ngs 11
for the insul ationdisplacement contacts 8. Furthernore, the hol d-down
device 4 is designed w twnag@. | at chi ng hooks 12, which are used for

Iatchingtothe e i i | S..aS r Ss,

t he cabl e managergﬂ@é s\n %ﬂ%épéﬁe@@{eﬂ “g‘éac@% %&glﬂlg% %%Eé"ﬁ’éﬁ%ﬁ‘ggpg%?&ﬁ%ﬁ
reference to Figures 2-4ndibhgfiseiaef 8eamdgip, S is essentially cuboid and has
a central opening 13 around which a CK‘I i ndr| cal attachnent 14 is arranged.
The opening 13 e'gglkﬁ@]@ls tshewigperspestivetilvatration of 4 eable aris int tbe opas atent face 16.
A guide cross 17..is arrapnged i nd. subdi vi de ening .
1% nto four sedis £ AR pptandfe iSRG ot eotRte IR 1T Mie?
incline 18, The cable mapaggyle 5 i s designed with guides 19 on the front
face 16, into which the cores with which contact is to be nade can be

i nserted, Each dujuke8 19 shewslzsiteyview ofthe blectrivabplessmdedtarivdte theXiost pather thall der s
20 are in this case arrang.eﬁi at t(go sanme positions as the

i nsul ati on-di spl acement REORYRUEREUON n Figure 1, The guides 19 run either
radially fromt ni

illustrated in Fi ‘ﬁéf)g 3;&%@%% ¢1éa§vl?ﬁ‘%g§arﬁgﬁ tﬁ?tﬁ%s%(ﬂ)‘lﬁfeeﬁgﬂgraﬁ%ﬁteﬁw e
illustrated in Figure 4)cablegrip fndscablese, if there are eight guides 19 as
are required) by V\L@g/ of exanple, for a known RJ-45 pl ug connectlon

gui des 19 of a g i rsha%a a&rﬁm&\teélhustrailoaa&%c@lpdaar@eer fromsthe eaar i3, @@@n
from Figure 11 shows a plan view of the front face of a third embodiment of a cable

manager.




i. 1.4 JAN 2005 6 Figures 3 and 4, the holders 20, and thus the

i nsul-ation-di spl acement contacts 8 of the various pairs, are r&lbtANeNg far
away f¥om one another, so that the crosstalk is reduced. In preparation for
t he actual contact-making process, the cores are passed in pairs fromthe
rear face 15 to the front face 16 in one segnent of the guide cross 17, and
are pressed into the associated guides 19 on the front face 16. In this
case, colored markings can be used both on the rear face 15 and on.the
front face Al i nts,
and the cof égr’e\,ﬁﬁﬁw ﬁﬁé)@odraﬁ@?&'%h% tpill@ CB@??(QP?H@{% Q\E}r;‘?gotmeu? 'g%egsssed

i nto the gplugesnnk&or kdueipg araaprmteﬁ cofuit babrdrdga hdfle-ds\urd@v&dg@adalcablamamgepl e,
t he cabl e ager 5 together with the plug connector housi ngf( 2 and the
hol d- down € gzpoefaﬁs; 0 hoisiR0 e (hadIRERP XeBRE i dreiferm By spekatfousipg wisur e,

al t hough t U%rﬁ)ﬁ% aﬁ&‘Hkérﬁ é{;h@% Th@iofb@%b%%ﬁplk&fsiﬂgg%es%eof Wtheshy e?c#@e same

used. A too hus pre whiC uir can ‘at

time form alafe emth@adé siffacss. ¢ﬁ>é0ﬂ>rmtédrd|raut bbBidSB i§ el with aifisst §dt bfGohtaglsgchni N
perspective in Figure 5. The tool 2.1 is essentially U-shaped with two side
wal |'s 22, Wthirert fage endwith a sasend set gUnSﬂléatlgedlsmemﬁnt;y@ntﬁ@@Spnwearface Oaer anged

paral el g {08 pfts oo e Basc ofeton 50 HIR BHLOZR B85 i cn

| i kew se p@nmwcmcmt/\@crafﬂ amqhernumnmhtoqw;bwgr doAnédis? ho®eirg, 2, inth@progesged on the
upper face of each of the side walls 22 guide edge 25 1s in this case

conpl ement &Yipdica! Rinsed emibe plig cameeter ftOH@nQ:&b@Sé thf@“ﬂ@é‘@}es 5 teprinted dicu hgarde 2.

In order t I to.t | i,ne 18 on
the cabl e SenaareiEBhned Ralita et 080 RS Bl S g Vet 22
bei ng cut aimpespatt tolteiahdthist Tt doRnts Tivethe Yistiest Ahichard iRt f6mset RFWBAtagtar al | el
al ong one edge on the plug connector housing 2, so that the two i nclines

18, 25 resiien project iRt apapprndhwitielys BcEsHaie figm meé@geacecmmmmonmectdne

i neul at | on ot TRl APORPE Bt il ol O RRR S b I8 srdent 9 s anc

make cont agdiched tdthé ﬁ%@&fn@ﬁoﬂf@@sﬁﬁ@ FoRthish@rpeisH, dRholiUowfrdblidtes B@ESgnetihe t ool
21 has two |j awggarts 6 which flex jointly and are articulated in a sprung

manner on HithiE anTf'dbﬁHD@ﬁth%"df%&rﬁj\écﬂ\a@tﬁquubeowms111ﬁxﬁ&ecﬂisutah@ gui de edges

25. Th t t th d

Four openi dageelnfifinlahs B iyt \ROBHRAGRAR b istetf Yin B8RS Of i ne
two sides @goksNg whbede ﬁ@@@or@étcmdgqolt-‘r@?a@bl%anégbrs%fdr@a@srcnm@ggth%ssérm/ two
jaw parts 26 have pyram d-1ike structures 29.° This tool 21 can now be used

t oget her wptopess, the sghie mgnager 5 wififitshofaal bs exmaired lromlzzlerﬂgtanmalmsafermmd t@Figlresur e
el emrent 31 sacable clanp with a 1 4 JAN 2005 vy .. ~-" 7 defined

force fit gnd a defined centering for cables of different dianeter. Figure
6 shows such a cable clanmp, As .can be seen fromthe illustration, the two
jaw parts 26 can be pressed toget her to different extents by virtue of the
st epped deshgeabledaanageli Mg esnenfidie cybmidrandhaop eeritralpe @y 1 haroundhihidh & he spri ng

h h
ressed T oguiise! faciist Mk BirembeR B APona 13 fikncs ek TeBieraiiars 110 ¢ he
regi on of ?Hé‘?roﬁttfééécfa‘”&%%ldggro@éj‘ﬁ %%ﬁaﬁ@%&'n%@bﬂég%@ﬁ%eénd &ﬁw@és%d;éﬁgﬁ hegent

31 is essentially U shaped. Latching grooves . which act as s and run
obl i quel y into fotresegments. Halfef the r@m@eﬁﬁ)rs it the farmaf areiacling 18 HhelcebibsaBiyer The

mber of | afchi 33 int ds. to. the numb
-ggenieagg 2@%&@{&3@&&3‘%\5 PﬂethIEFfe%tB ase Ocrhg@ cﬁ% @thaﬁpbégntgéffségﬁ%m
ik L

can now be' Fra ey beeeREy fabh Ufetd géﬁ”?? i a LR p0Ber TR 20 O ©

of the cablinehistaserahgedidhthe sams gosiidns BBihe irsulataedispthctment coiects&nl Figued anp
wll be used for force-fittin CEﬁ{ﬂconnectlon w th cabl es whose di arreters are
6, 7, 8 or '9lhgguides 19 niedherraciaiy&em ths apening 1Storhe edees ef the erble managerdr@hg 30

2 h e pr e TERBRY ot S arnl oo PR ¥ 0a S0 B b P e ©
the gui de egaeif brei e silRYuIdES B ds aRtrequirte b?%?o?&ahhpl‘e' for & KPWhEAL

| at chi ng groove 33 |atches in on the spring | eg of he spring 30, This is
shown wi t heaneetionp guides 19 of arceremainara ailocatgstio eadif quatkentAs eante seavfrorg been
cut away in the region of the openings 28 in the illustration. The

barb-1i ke shape of the latching grooves 33 results in robust latching, with

a 6 mmdianeter cable held between the structures 29, 35 always being fixed

with the sanme force fit. For unlocking, the spring |legs of the spring 30
whi ch have been inserted into the openings 28 are pressed in the direction
of the jaM/parts 26 and t he closure elenent 31 or the sprlng 30 |s puIIed

- o s - . o
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“r rrw? 1 4 dAN 2005 ,.- located at the sane point, even if th abl e

~di anmeters differ. A corresponding situation applies to the incre S*AHQZUUS

di anet’ers, in that the spring 30 is offset in a correspondi ng manner to the
rear, and the closure elenent 31 in each case |latches on to a | atching
groove 33 whose width is | ess, Wen usin@-shiel ded cabl es, the cable clanp
can, furthernore, be used as a shield contact. To this end, the tool 21 and
the closure elenent 31 are designed to be electrically conductive,-wth

el ectropl atrpd-a3|3amk4CthE AbHEs DO, 2hE HRE X iMGiafsh- M§;ﬂ’é&eméﬁl cHRaa8s Gﬁﬁ@vérhﬁ@s t ool

21 is or can be electrlcaly connected to a groun ate in pl ug
connect or s arregelatlvelwgwrwey o bheignother,ese that &\@mmsetalglwedms@ rimpreplarpnqng

connect or e 36, ective, ure 10 _and strate
2Thi v entisdi Al KB Heyaresars Rireed B RTorehd B Gle e b i A
desi gned wighy f§ce0‘06'm Bl de gﬁhént%? Fh@%hu@?ﬂr‘osslﬂ? %H&ar@?rés?&*nht@%é&socﬁ%o‘@ﬁeé ast to
t he enbodi nent shown in Figure 2,” the opening i subdi vi ded a guide
cross i nt o 1Boothedopabfiaces tgmethis saseamibremmaukmgmml be 3&d kdh winihe neae facend afid om

the front face 15 to he rear face 16 have different shape The two
channel s 3720 thegroatface %i%ma@ae &?W@feo"@ﬁ%\‘{@] coggCti SEQW‘%L% Aad B LA a

segnment of \ap tr% F%éf?wdé’snfé bﬁge tﬁé‘gnf}géaljwavé%eé ?relﬁI dﬁﬂ?@th&@ﬁﬂéé’f& ﬁlezg% cubed h 2
wi dened base. nor e e cabl e manage as elg openi ng 1 as a
result of taveg thejs&ieteldges modridciplg, theecabie manager/Astogatitanvith thetplug cenreotdr Inaaising i n

Figure 4, the gui 19 are each arr ed parall el to one another, with two
gui des eact aﬂe%}? Ejrqoéﬁ’ﬁdiéﬂcq c éﬂf}%’heﬂ%@ﬂé’ te,aRRiRNRHer byrfingeriesgws. 39oughe each

desi gned W'tﬁlg'wéhlc? eamyep tfrfc?vbsﬂd%ratb% oﬂﬁt&fgﬁ estbgguﬁéagﬁ%opﬁ1 lglﬂw%s AR goyranager
5. Furthernore, e gu are designed to each have two sp erica

el ement s 43ised wmld:felfreqemetscdnaa:tlthegsahieelmmammaﬂrst pait o¥dcableryrip T higtbe 121 ¢sal

el enrents 43 ar %%fbocat ed in %he region of the openings 41 and are used to
hol d the cdlug&a Wﬁersp-?cﬁ‘(ﬂ'ﬂ I0WSI- 44, whose function will be explained in
nore detail later, is arranged between the channel 39 and the channel 40.
The region between the channel s 37-40 and the associ ated guides 19 is in
each case rThetode, |S\a$§ehtmy Uatiapesl. withtwd $ide walls 122, witohaegeas limbis SA guide23, evtliclon
both sides of a ca then two core pairs nust be interchanged on one side

ow ngl to t REINIRWaS Js af@@@edswmowprcfaw ¢ 6Ach & hededrpliade Thmqgwdieéa wn][. ng,
rmnner -T2 0I 4R SERPIR AT ARER TSR & (Rlelefod AEMARAIRM Dot i "o
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1) Pl.ug connector 2) Pl ug connector housing3)Printed circuit board4)Hol d-down
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defined, force-fitting and centered manner by means of the cable clamp. In this case, it may be

assumed that the cable clamp will be used for force-fitting connection with cables whose

diameters are 6, 7, 8 or 9 mm. If it is intended to fix a 6 mm cable, then the spring 30 is first of all =
inserted into the first openings 28, so that the jaw parts 26 are pressed together to the maximum
extent. The closure part 31 above the guide edge 25 is then pushed onto the base 27 until the

rearmost latching groove 33 latches in on the spring leg of the spring 30. This is shown without a

cable in Figure 7, with a part of the base 27 having been cut away in the region of the openings

28 in the illustration. The barb-like shape of the latching grooves 33 results in robust latching,
with a 6 mm diameter cable held between the structures 29, 35 always being fixed with the same

force fit.

For unlocking, the spring legs of the spring 30 which have been inserted into the openings 28

are pressed in the direction of the jaw parts 26, and the closure element 31 or the spring 30 is
pulled out once again. If, on the other hand, a 7 mm cable is now intended to be fitted, then the
spring 30 is inserted offset by one opening 28 to the rear. The stepped outside of the jaw parts
26 means that they can now be pressed together to a lesser extent. In the process, the

accommodation area for a cable is widened by 0.5 mm. Furthermore, the closure element 31 is

pushed on only as far as the last-but-one latching groove 33, with the distance between_the
latching grooves 33 likewise being 0.5 mm. The increasing diameter is thus split equally

between the tool 21 and the closure element 31, so that the center point of the cable is always
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arranged in the opening (13) in the cable manager (5). 3. The electrical
-.pl ug -(Sonnector as claimed in claiml or 2, wherein the guides (19JJAN1?005
radiallly with respect to the opening (13). 4. The electrical plug connector
as claimed in claim1 or 2, wherein the guides (19) run parallel, with two =
gui des (19) being arranged in each quadrgant of the cable manager (5). 5.
The el ectrical plug connector as clained in one of the preceding clains, B
wherein the rear face (15) of the cable manager (5) is formed with an
incline (1 in
ne of theﬁ%?tgaga H@sa’?ﬁ 1nt€éver\1ﬂﬁﬁe%gtﬁ§glah8@ I dlffélr%o?rg%ﬁgﬁgglwaﬁbn%gﬁlger@?gnge q
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Figure 9 illustrates a completely assembled plug connector 1, with a cable 36, in perspective.

s
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Figures 10 and 11 illustrate a third embodiment of the cable manager 5. The rear face 15 is once
again designed with a cylindrical attachment 14 and an incline 18. In contrast to the embodiment

shown in Figure 2, the opening is not subdivided by a guide cross into four equal segments, and

the channels 37-40 which extend from the front face 15 to the rear face 16 have different
shapes. The two channels 37, 38 are each eye-shaped. The ¢channel 39 is in the form of a
segment of an annulus, and the channel 40 is in the form of a slot with a widened base.
Furthermore, the cable manager has eight openings 41 as a result of the injection molding

technique. As shown in the embodiment in Figure 4, the guides 19 are each arranged paraliel to

one another, with two guides each being arranged in pairs in one quadrant. The guides 19 are
each designed with a clamping rib 42 towards the side edges of the cable manager 5.
Furthermore, the guides 19 are designed to each have two spherical elements 43 at their ends
facing the channels 37-40, which spherical elements 43 are located in the region of the openings

41 and are used to hold the cores down. A guide web 44, whose function will be explained in

more detail later, is arranged between the channel 39 and the channel 40. The region between

the channels 37-40 and the associated guides 19 is in each case rounded, with a radius.

If the cable manager 5 is inserted on both sides of a cable, then two core pairs must be

interchanged on one side owing to the mirror-image symmetrical constellation and, with free

wiri.ng, this leads to the crosstalk between these pairs increasing in an undefined manner. The
guide web 44 is used to avoid this undefined crosstalk, and will now be explained in more detail

in the following text with reference to RJ-45 wiring. An RJ-45 cable comprises eight cores, which k




which flex jointly and whose joint flexing can be linmted in an adjustable
~mannek, by neans of a spring.(30) which engages around the jaM/paﬂMngﬁqm%
and wi.th a third part being designed as a closure elenment (31 ) which cart
be Iatched in an adjustable. manner to the first part andlor to the spring
(30), such that a cable (36) which is t®be attached can be centered in a
defined, force-fitting manner. 10. The electrical plug connector as clained
~in claim9, wherein the first and the third part of the cable grip are in

blate (o) PEeonan GG ke SoitEo s 1 2y R B RIS, B8R ¥ g
connect or a@ntﬂrh@ndmded dveR 86 thaf thé bered3, @camdi4ng forrh aipaR. Th\é:fnﬁrrcﬁlmagfehe el ect rl cal
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of an electrical plug connector as clained in one of clainms 5't
conpr i si ngfungtionfobthe guide weli4 in daiguidedpastwo core pairs 4,5 and 3, 6 as far away from one
another as possible in a defined manner, in order thus to reduce the crosstalk. Alternatively, the
guide web 44 may be semicircular or V-shaped, in order to provide better guidance, with the

edges of the guide web 44 in each case being rounded in order not to kink the cores.




a) The printed circuit board (3).is inserted into the plug connector
~housi-ag (2), b) The cores of a cable with which contact is to bd fradd 2%
passed' t hrough the openings (13) in the .cable manager (5) fromthe rear
face (15) to the front face (i6), with the cores being pressed into the
associ ated gui des (19) and being cut oftflgat the side edges, c) The cable
manager (5) is aligned with respect to the insulation-displacenent contacts
(8) on the printed circuit board (3), and d) A bracket-like tool (21 ),

whi ch has a.gui ﬁ%gﬁ ) conplenentary to the incline (18) on the rear
face (15) g?gyﬁggga I m%@%ager (5) and has a guide (23) fornmed parallel to
the plug connector housing (2), is pushed on so that the sliding novenent
is converted iné$ a travel novenent of the cable manager (5) H. .. 1 t ~
JAN 2005 - 15 an&lUgiIcaenes®anect or housing (2) toward one another, with the

i nsul ation., di s cts' (8) meking. contact with the cores, and
the plug cg%nec?ﬁgQﬁg§£g%@agh cabl e manager (5) being |l atched to one
another. 19) ~ Rrihtedtirdupbo@dgsenbly of a plug connector as clained in one of
clainms 5 to 11, wherein the toot. (21 ) is essentially U shaped, wth

par al | el - r dhni nélolgedowasleyices) bei ng arranged on the | ower face of the linbs
(22), mhic@)guiQﬁl %%%% ﬁoint inward, run at right angles to the rear wal
(24) of the’tool ?5 & d, in the upper region, are designed with an
obl i quel y 6unni iigogdiptiee edge (25) on the inside of each of the |linbs .(22).
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8) Insulation-displacement contacts
9) Cylindrical pin
10)  Latching tab

1) Opening
12) Latching hook
13) Opening
14)  Attachment
15)  Rearface
16) Front face
17)  Guide cross
18) Incline

19)  Guide

20)  Holder

21)  Tool

22)  Side wall
23)  Guide

24) Rear wall
25)  Guide edge
26)  Jaw part
27)  Base

28) Opening
29)  Structures
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Claims:

1. An electrical plug connector, comprising a plug connector housing, a printed circuit
board with two sets of contact elements, with the first set of contact elements being
arranged on the front face of the printed circuit board and projecting into an opening in
the plug connector housing, and the ée’cond set of contact elements being arranged on
the rear face of the printed circuit board, and the contact elements of the second set

being in the form of insulation-displacement contacts, the plug connector (1) comprises
a cable manager (5) which has a through-opening (13) and is formed on the front face
(16) with guides (19) for cores which are intended to make contact with the insulation-
displacement contacts (8), and the guides (19) in the region of the insulation-

displacement contacts (8) are formed with recessed holders (20) for the insulation-

- displacement contacts (8), wherein the -opening (13) is designed with four channels (37,
38, 39, 40) or segments and the cable manager (5) can be latched to the plug connector

hqu_sing (2).

2. The electrical plug connector as claimed in claim 1, wherein a guide cross (17) is

arranged in the opening (13) in the cable manager (5).

3. The electrical plug connector as claimed in claim 1 or 2, wherein the guides (19) run

radially with respect to the opening (13).

4, The electrical plug connector as claimed in claim 1 or 2, wherein the guides (19) run

parallel, with two guides (19) being arranged in each quadrant of the cable manager (5).

5. The electrical plug connector as claimed in one of the preceding claims, wherein the

rear face (15) of the cable manager (5) is formed with an incline (18) on one side.

6. The electrical plug connector as claimed in one of the preceding claims, wherein a hold-

down device (4) is arranged between the cable-manager (5) and the printed circuit board
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guides (19) of the cable manager (5) are arranged at offset levels with respect to one

another.

8. The- electrical plug connector as claimed in one of the preceding claims, characterized in

that a cable grip is érranged above the cable manager (5).

9. The electrical plug connector as claimed in claim 8, wherein the cable grip is designed
'with a number-of parts, with the first part (21) being designed with two jaw parts (26)
which flex jointly and whose joiht flexing can be limited in an adjustable manner by
means of a spring (30) which engages around the jaw parts (26), and with a third part
bein‘g designed as a closure element (31) which can be latched in an adqutable.manner
to the first part and/or to the spring (30), such that a cable (36) which is to be attached
can be centered in a defined, forcé-fi_ttin.g-manner. '

- 10. The electrical plug connector as claimed in claim 9, whersin the first and the third part of
the cable grip are in the form of metallized plastic parts which can be connected to a
ground plate (6) in the plug connector housing (2).

1. The electrical plug connector as claimed in one of the preceding claims, wherein the

electrical plug connector (1) is in the form of a socket for an RJ-45 plug.

2. Acable managerfor an electrical plug connector, the-cable manager (5) having an
opening (13) which extends from the rear face (15) to the front face (16), is designed
with guides (19) on the front face (16) for cores which are intended to make contact with

.Insulation-displacement contacts (8), and the guides (19) in the region of the insulation-

displacement contacts (8) are designed with fecessed holders (20) for the insulation-

displacement contacts (8), wherein the -opering (13) is designed with four channels (37,
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parallel, with two guides (19) being arranged in each 'quadrant of the cable manager (5).

17._ The cable manager as claimed in one of claims 12 to 16, wherein the rear face (15) of
the cable manager (5) is formed with an incline (18) on one side.

8. Amethod for assembly of an electrical plug connector as claimed in ohe of claims 5 to
- 11, comprising the following method steps: |
a) The printed circuit board (3).is inserted into the plug connector housing (2),
b) - The cores of a cable with which contact is to be made are passed through the
~openings (13) in the cable manager (5) from the rear face (15) to the front face
(16), with the cores being pressed into the associated guides (19) and being cut
off at the side edges,
c) The cable manager (5) is aligned with respect to the insulation-displacement
contacts (8) on the printed circuit board (3), and
d) A bracket-like tool (21), which has a guide edge (25) complementary to the
incline (18) on the rear face (15) of the cable manager (5) and has a guide (23)
formed parallel to the plug connector housing (2), is pushed oh so that the

sliding movement is converted into a travel movement of the cable manager (5)
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19.  Atool for assembly of a plug connector as claimed in one of claims 5 to 11,
wherein the tool (21) is essentially U-shaped, with parallell-runnin.g guides (23) being -

arranged on the lower face of the limbs (22), which guides (23) point inward, run at right

angles to the rear wall (24) of the tool (21) and, in the upper region, are designed with
an obliquely running guide edge (25) on the inside of each of the limbs (22).




