*159159* WD 02/15339 - 1 Electrical plug connector PCT/EPO1 /08651 The
invention relates to an el ectri caummmmmammmmor a cabl e manager for an
el ectrical plug connector, a net ly of an electrical plug
connector, and a tool for assenbly andisssennecti on of the cores of the
electrical plu ector. EP 0 445 376 Bl discl oses a pl for
connecti ng ‘&%‘?%ﬁigg electrically i nsul'dted conduct ors, #&f/ﬁgagﬁhgﬁl ng
whi ch has a cavity to acconmpdate the plug, and with a first and a second
set of connecting el enents bei ng pEetritatbludesinectonnecti ng el ement in the

first set has an insulation-displacenent contact for holding an insul ated
conductor and for nmaking a contact connection with its core, and has a
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strip and a contact tongue, w Ing elenents I'n the
second set cohmctog aehettrdrforcasdmpblyoad am elettechl pugcanhectar cand adool fop agpembly@nd he f oot
section of the gonnectin | ements in the first set and extending fromthe
first set tGQNRESH e@fﬁ?ﬁ“ﬁ?ﬁ'@@@ﬁw t8Gfilke an el ectrical connection to
the contacts fitted to the plug, and with the first and the second set of
connecting elenments being fixed in their position in the housing of the

pl ug connedRol 445376 B disclosesarpiug chhrectoofonearineating b plugwssatectrisellydrsutdtedt or s and

t he insul ati on-di spl acement, contacts is in this case de b ans of
nown conne@TRUSIRTS, BBINS, 2 NHSIRG, WEh 196 &2V i eopmpdate b P Ug e iR 815U 810 cor es
must be roug, dfth&f%n_le&ﬁp'el%Fnleﬁ’thS\h ﬂbﬁ&e%”g&ih cﬁﬁ’r{éfcﬁ’@tele%%t iMiRtfird Setiagssed
into the insulation-dispfacenent contact by neans oOf the connection tool.

One di sadv antireykatiai-dispeeeménm oomagh fon boldionareiosutated enductor andffer makireyacootast in its
transm ssi on reri‘({)onse, which lead to ' robl,ergf at high transm ssi on

1S € f r
ates. The SREHAN IR 1 S04 NE%8 591 SR Each SBIEPLSICagTRB b dTh 8RG8 ng ¢ he
toler anceSpdr %bgfa@?stripta{nﬁ@%ﬂ?\tﬁﬁ e, SRR ORA S fAE cBhnLiihg eRATRRR & th@Becoft datr t her

t echni cal emis the provision o
being electrically connected via the contact tongue to the foot section of the connecting

elements in the first set and extending from the first set to the cavity in order thus to make an
electrical connection to the contacts fitted to the plug, and with the first and the second set of
connecting elements being fixed in their position in the housing of the plug connector by guide
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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rethod for assenbly of an electrical plug connector and of a tool for
assenbly of the plug connector, and for the connection of the cores of the
el ectrical plug connector. The technical problemis solved by the subject
matter having the features of patent clainms 1, 12, 18 and 19. Further
advant ageous refinenents of the inventi%n can be found in the dependent

cl ai ns. *300002* 2 To this end, thé<plug connector conprises a cable
manager whi ch has a through-opening and is formed on the front face with
gui des for cores which are intended to make contact with the

I nsul ati on- displacenent contacts, in which case the guides in the region of
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the cable manager is formed with an incline on one side. The cable
manager, so that the length of the cores is the same in each plug connector. Furthermore, the
guides mean that the cores can each all be located in a reproducible position with respect to one
another. These two facts result in a fixed value for the crosstalk. A further advantage is that,
once the cores have been fitted in the cable manager, contact between them and the insulation-

displacement contacts can be made simultaneously, or virtually simultaneously.

To this end, the rear face of the cable manager is formed with an incline on one side. The cable
manager and plug connector housing can be latched to one another without exerting any
relatively high force, by means of an essentially, U-shaped tool like a bracket, on whose lower
limb face, parallel-running guides are arranged which point inward, run at right angles 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
also guided in a defined manner within the openings. In the case of known RJ-45 plug

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



manager and plug connector housing can be |atched to one another w thout
exerting any relatively high force, by neans of an essentially, U shaped
tool like a bracket, on whose |lower |inb face, parallel-running guides are
arranged which point inward, run at right angles to the rear wall of the
tool, and are designed with obliquely rynning guide edges in the upper
region on the inside of the linbs. In“this case, the inclines on the cable
manager and on the tool are aligned to be conplenentary to one another, so
that the process of pushing the tool on leads to a travel novenent, by
means of wkrask t he cabl e manager is noved in the direction of the plug
connector housing, so that the insulation-displacenent contacts cut
through the insulation on the cores and enter the holder within the

gui des.  Thén bisgns Feehé BEbELbRIN AMe!cda ot AR HERRIhe! e Ls oft T avel
novenent can in thi's case e varied via the gradient o e 1 nclines.
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that the cores are also guided in a defined manner within the openings. In
t he case of known RJ-45 plug connections, the associated core pairs are in
this case t
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cores of dndnbgerent pairs are gui ded and made contact with at a distance
fromone another. To this end, the guides run, for exanple, radially from

t he opening into the corners of the cable manager. In another preferred
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arranged bemmmgﬂ t he cabl e manager and the prlnted 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 ot herw se act
on the pri red
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respect and the prlnted 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 offset 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
together 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



to one another, so that some of the cores nake contact with one another at
different tinmes. This also results in the necessary contact forces being
distributed better, so that the user requires |ess force for assenbly 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

enbodi nent, the cable grip is designed Wth a nunber of parts, with the
assenbly tool at the sane tinme formng a part of the cable grip. To this
end, the tool or the first part of the cable grip conprises two jaw parts
whi ch are Iteecsporiegl In adddien toghe fared-fitthg sennpaiontthié meltipartrablamgripelss allvivs eablésy neans

G 1 er ont | SoPITEMSTERS Grhe ceriesa 4107 hBT B ARoR Ve RYeC SR EP PR FiAe.
cabl e can tf@thg;tr‘éﬂéﬁﬁ%nt?é(sﬁeﬁs%ns of athird part, which can be latched to the

first part and/or to 4 the spring. In addition to the force-fitting
connection, this nultipart cable grip also allows cables of different
dianeter to be centered, which in turn has ositive effect on the,
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plastic part, which hQSéJ or can be connected to a ground plate in the plug

connect or SORRPCOTRUSIGventi on wil | be explained in nore detail in the
followng text with reference to a preferred exenplary enbodinent. In the
figures: Figure 1 shows an exploded illustration of a plug connector,

Fi gure 2 stihesnvantioe milibe@iplsieed ih moret detdilinothe fafloveingiaktivéth neferamperto & peferetie rear
face, Figure 3 shows a plan view of the front face of a first enbodi ment
of a cabl e expEpliaRyembodimenirlathe figwess a pl an view of a front face of a second

enbodi nrent of a cable

Figure1  shows an exploded illustration of a plug connector,

Figure 2 shows a perspective illustration of a cable manager from the rear face,

Figure 3 shows a plan view of the front face of a first embodiment of a cable
manager,

Figure4  shows a plan view of a front face of a second embodiment of a cable
manager,

Figure 5  shows a perspective illustration of a tool for assembling the plug connector,
and/or a first part of a cable grip,

Figure 6  shows a perspective illustration of a cable grip in the open state,

Figure 7 shows a perspective illustration of a cable grip in the closed state without
any cable,

Figure 8  shows a side view of the electrical plug connector with the first part or tool
partially pushed on,

Figure9  shows a perspective illustration of the assembled plug connector with the
cable grip and cable,

Figure 10  shows a perspective illustration of a cable manager from the rear face, and

Figure 11 shows a plan view of the front face of a third embodiment of a cable

manager.



.manager, Figure 5 shows a perspective illustration of a tool for assenbling
the plug connector, and/or a first part of a cable grip, Figure 6 shows a
perspective illustration of a cable grip in the open state, Figure 7 shows
a perspective illustration of a cable grip in the closed state without any
cable, Figure 8 shows a side view of the electrical plug connector with the
first part or tool partially pushed oﬁﬁ'Figure 9 shows a perspective
illustration of the assenbled plug connector with the cable grip and
cable, Figure 10 shows a perspective illustration of a cable manager from
the rear f ddgire hehows Bn gxpladed illusitatinnsof a pjig &onnetctem . dhe plig cannector 1 coowprisss aa
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then project into an opening which is accessible from the front face of the plug connector
housing. The hold-down device 4 is then pushed over the contacts 8 in the second set, and is
latched to the plug connector housing 2. For this purpose, the hold-down device 4 is designed
with latching tabs 10 on the end face, and has through-openings 11 for the insulation-
displacement contacts 8. Furthermore, the hold-down device 4 is designed with two latching
hooks 12, which are used for latching to the cable manager 5. Before describing this assembly
process, the cable manager 5 will first of all be explained in more detail with reference to Figures
24,

The cable manager 5 is essentially cuboid and has a central opening 13 around which a
cylindrical attachment 14 is arranged. The opening 13 extends through from the rear face 15 to
the front face 16. A guide cross 17 is arranged in the opening 13, and subdivides the opening 13
into four segments. Half of the rear face 15 is in the form of an incline 18. The cable manager 5
is designed with guides 19 on the front face 16, into which the cores with which contact is to be
made can be inserted. Each guide 19 is designed with a recessed holder 20. The holders 20 are
in this case arranged at the same positions as the insulation-displacement contacts 8 in Figure
1. The guides 19 run either radially from the opening 13 to the edges of the cable manager 5 (as
illustrated in Figure 3), or each run parallel to one another (as illustrated in Figure 4). In this
case, if there are eight guides 19, as are required, by way of example, for a known RJ-45 plug

connection, two guides 19 of a core pair are allocated to each quadrant. As can be seen from



‘housing. The hol d-down device 4 is then pushed over the contacts 8 in the
second set, and is latched to the plug connector housing 2. For this

pur pose, the hol d-down device 4 is designed wth latching tabs 10 on the
end face, and has through-openings 11 for the insul ation- displacenent
eontacts 8. Furthernore, the hold-down device 4 is designed with two

| at ching hooks 12, which are used for 1atching to the cabl e manager 5.

Bef ore describing this assenbly process, the cable manager 5 will first of
all be explained in nore detail with reference to Figures 2-4. The cable
manager 5 ifgusessiandidathk polderb30,cind thds Hhadnsalatianatispitcerogrd nomaptsiBofdreowanioswhi ch a
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the rear f i o frace 16 in one segnment of the guide cross
17, and ar 2&%?%2%%36% tgvélhg@g?ssgci ated 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 f ceoig in orcﬁer to associ ate t{!}e gore pairs wth correct
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bee pressednid ifwdriGs Sing&ontRe lohBEcedt Sadhs tHeslde walls 22. The two guides 23 run
parallel and are at right angles to a rear wall 24. A guide edge 25, which likewise points inward
and runs obliquely to the rear, is arranged on the upper face of each of the side walls 22. The
guide edge 25 is in this case complementary to the incline 18 on the cable manager 5 shown in
Figure 2. In order to make contact, the tool 21 is then pushed onto the incline 18 on the cable
manager 5, as is shown in Figure 8, with part of the side wall 22 being cut away in the
illustration. The guide 23 in this case runs parallel along one edge on the plug connector
housing 2, so that the two inclines 18, 25 result in the cable manager 5 being pressed downward
in the direction of the hold-down device 4. In the process, the insulation-displacement contacts 8

are pressed into the holder 20, and make contact with the cores located in the guides 19.

Furthermore, the tool 21 has two jaw parts 26 which flex jointly and are articulated in a sprung
manner on a base 27 which is arranged on the upper face of the guide edges 25. There are jaw
parts 26 in the form of steps at the sides. There are four openings 28, which are in the form of
elongated holes, at each of the two sides on the upper face of the base 27. In the inner region,
the two jaw parts 26 have pyramid-like structures 29. This tool 21 can now be used together with

a spring 30, which acts as a locking means, and a closure element 31 as a cable clamp with a



along the side edges. In principle, the cable manager 5 together with the
pl ug connector housing 2 and the hol d-down device 4 could now be | atched
to one another by finger pressure, although this would require a not
i'nconsi derabl e anbunt of force to be used. A tool 21 is thus preferably
used which, if required, can at the sang tinme forma first part of a cable
grip. This tool 21 is illustrated in pérspective in Figure 5. The tool 21
is essentially U shaped with two side walls 22, which act as |inbs. A guide
23, which points inward, is arranged on the |ower face of each of the side
wal | s 22. Thfnet favceafitiaotbs défBed canteripgfoatdbisls obdifferent diameter.i ght angles to a rear
wal |l 24. A guide edge 25, which |ikew se points inward and runs obliquely
to the rear, is arranged on the upper face of each of the side walls 22.
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6 shows such a cable cla be seen fromthe illustration,

jaw parts AmeioiaBé. H80 8B Jrdenieadectio hei 6 et k. b1 BALEB\I0A ettt | he
stepped desidReq B ARt BFerffys 28%o 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



_pair of openings 28 into which the spring 30 is inserted. In the
I'llustrated exanple, the two jaw parts 26 are pressed together to the

maxi num extent, so that the holder formed in the region of the structures
29 has its maxi mumdi aneter. The closure elenent 31 is essentially
U-shaped. Latching grooves 33, which act as barbs and run obliquely to the
rear, are arranged on the insides of tfe |inbs 32. The nunber of | at chi ng
grooves 33 in this case corresponds to the nunber of openings 28.
Furthernore, the closure elenent 31 has a curved attachnent 34, |ikew se
wi th pyramiatetet lnethe samespaint esve35b the cabie diametetshukffer. miodespov%dlr@duhamapphamw be
fixed in a_ defined, force-fitting and centered nmanner means of the

cabl e cl anphe inGeasmoSliametess, in thatrﬁ%ﬁpﬂ@ 304s effs¢tin atcﬁréQSpf’W@gd'%ﬂi‘I”%r tefheParwi 1 1 be
used for f%&fﬁe closlirk BRn %ﬁ’tgﬁ‘?ﬁe%cﬂ@aé’g' I%tEhe%%P cﬁ?lal@ﬂ@i@roo@ ﬁ%@é ﬁldfﬁéglegs 7, 8
a 6 nm cabl e,

or 9 mm It is 1nten the spring |sf|rst
of all i ns)/étraneldmg sltigldedvabies, et cablp elampgan, Adthesmord, bausddras ajﬁwldmentaet B6 are
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away i n t heldgcgigaliBorectedi® aopreundmite in 2@ plug cofireciol hatsing at i on. The barb-1i ke
shape of the latching grooves 33 results in robust latching, wth a 6 nm

di anmeter cable held between the structures 29, 35 always being fixed with
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the jaw parts 26 and the cl osure eI errent 31 or the spri ng 30 is pulled

out once ag:al n. on the other I's _now i ntended to be
fitted, r*QUfﬁﬁéO aggm Heptrate & third m@ﬂm@at Qﬁfhe§éble wnaﬂ@é5 dppemantpce 45 senéte
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pressed t og 95T ™ ESEET 8y € process, n area

for a cabl ghbwn MAchefe@tH@wpéh@ iAot sEbtﬂ\ﬁdwfbVﬁrg&ldebrb@s iflo s eQuUabseRMents, ahdl 1 S
pushed on only as far as the |last-but-one | atching gaéoove 33, with the

di stance bébe@nnelnd-40 whichiexiend tiern diediontdace) 1|5|¢eme§ear g Ag havesiifierant The
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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 parallel 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
wiring, 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



8 located at the sane point, even if the cable dianmeters differ. A
corresponding situation applies to the increasing dianmeters, in that the
spring 30 is offset in a corresponding manner to the rear, and the closure
element 31 in each case latches on to a | atching groove 33 whose width is

l ess. \When using shiel ded cables, the 5ab|e clanp can, furthernore, be
used as a shield contact. To this end; “tthe tool 21 and the closure el enent
31 are designed to be electrically conductive, with electroplated plastic
parts preferably being used, in which case the tool 21 is or can be

el ectri cal laje coobined ingdirs, witlathgrt\mmdlerpbms &, 2 andt7h & foqphing apeinrTee tnoer domssreng 2.
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cylindrical attac ment an |nc I ne n contrast to the enbodi nent
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case rounded, with a radius. |If the cable manager 5 is inserted on both
si des of at%@ﬂr%palrﬁHefhari%%ﬁ%chpépaf‘sfr%@@w%@ atgetien agapFentaging Akers| de
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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.



Wiring, this leads to the crosstal k 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 nore detail in the follow ng text
wth reference to RJ-45 wiring. An RJ-45 cable conprises eight cores, which
9 are conbined in pairs, with the two oiéer cores 1, 2 and 7, 8 formng a
pair. The inner cores are conbined crosSéd over, so that the cores 3, 6
and 4, 5 forma pair. The mrror-inage symetrical situation at the two
ends of a cable as described above in this case neans that either the two
out er pai r 3ishef refetencagymibalser pairs nust be interchanged at one end. In the
followng text, it is assuned that the inner pairs 3, 6 and 4, 5 are
intended to be interchanged. The core pair 1, 2 is then arranged in the
channel 37,\\the m@f@nRattdr 7. 8 in the channel 38, the core pair 3, 6 in

t he channel "39 and the core pair 4, 5 in the channel 40. The guides 19 in

t he upper deft Fﬂugnd)nnp_cmhmngare then permanently assigned to the core

pai r nd t ui d in the upper quadrant are permanently

assi gned toﬁlt he I%@Feg%%'i'i’ %’8 8, independently of the side of the channel.
The core pajyr 3,y -dd?N?\o‘eGﬁe ot her hand, nust, depending on the cable side,
be assigned firstly to the guides 19 in the | ower |eft-hand quadrant and
secondly t )t he Gpbledeand§eri n the | ower right-hand quadrant, A corresponding

situation pI| bgpiaélnthe opposite sense, to the core pair 4, 5in the
channel 40 In t %”d the gui de web 44 nakes it inpossible for the two
core pairs#, 5 @pgcR 6 to touch. Apart from providing detection against

contact, a further unction of the guide web 44 is to guide the two core
pairs 4, 5 &nd Ensu&tiersdiémacemw)comtacjsn one another as possible in a defined
manner, in Qrder to reduce the crosstalk. Alternatively, the guide
web 44 may e se%%‘rr FBNar or V- shaped, in order to provide better

gui dance, V\1|0 h trégchng%es of the guide web 44 in each case being rounded in
order not to Ki I'k h cores. List of reference synbols 1) Plug connector 2)
Pl ug connectipr Hopesingg 3) Printed circuit board

12) Latching hook

13) Opening
14)  Attachment
15) Rear face
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



4) Hol d-down device 5) Cable manager 6) G ound plate 7) Contacts 8)

I'nsul ati on-di spl acenent contacts 9) Cylindrical pin 10) Latching tab 11)
Qpening 12) Latching hook 13) Opening 14) Attachnent 15) Rear face 16)
Front face 17) @uide cross 18) Incline 19) Guide 20) Holder 21) Tool
22) Side wall 23) Guide 24) Rear wall - 25) Cuide edge 26) Jaw part 27)

Base 28) Opening 29) Structures -11-
30)  Spring
31)  Closure element
32)  Limb
33)  Latching groove
34)  Attachment
395) Structures
36)  Cable
37-40) Channels

) Openings
) Clamping rib

43) Spherical elements
)

Guide web



230) Spring 31) Cosure elenent 32) Linb 33) Latching groove 34)
Attachment 35) Structures 36) Cable 37-40) Channels 41) Openings 42)
Clanping rib 43) Spherical elenments 44) Guide web WO 02/ 15339 -12

El ectrical plug connector Patent C ains: PCT/EP01/03651 1 An el ectrical

| ug conne r rising a plug connecgfor housing, a pri | Cl Lt
an?d W th gaoo%gﬁggof contact el ementéﬁ\m'th the first se@é@gpﬁéf{#g@t

el enents being arranged on the front face of the printed circuit board and
projecting into an opening in tHectritalgplugmonseator housi ng, and the second
set of contact elements being arranged on the rear face of the printed
circuit board, and the contact elenents of the second set being in the
form of i nggapt CRAME spl acement contacts, wherein the plug connector (1)
conprises 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 comnt actAndidchichiipugicosieciot, compriding alpageomiettocituubiag, tasprit®@l cirdut whi ch
case the guides 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 second 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,
wherein
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), in which case the guides
(19) in the region of the insulation-displacement contacts (8) are formed with recessed
holders (20) for the insulation-displacement contacts (8), and the cable manager (5) can

be latched to the plug connector housing (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



(19) in the region of the insulation-displacenent contacts (8) are forned
with recessed holders (20) for the insulation-displacenent contacts (8),
and the cabl e nanager (5) can be latched to the plug connector housing
(2). 2. The electrical plug connector as clained in claim1, wherein a
guide cross (17) is arranged in the openl ng (13) in the cabl e manager (5).
3. The electrical plug connector as cl ai 13%ed in claim1 or 2, wherein the
guides (19) run radially with respect to the opening (13). 4. The

el ectrical plug connector as clainmed in claiml or 2, wherein the guides
(19) run paral Ibelard (Wamdlalﬂom trepupridted citcld bodre (3 tp trfixedhgithdrespeceathe plugadr ant  of
t he cabl e manager ? T@S el ectrical plug connector as clained in one
of the precedi né:ogqe&ohgousm ein the rear face (15) of the cabl e manager
(5) is formed with an incline (18) on one side. 6. The electrical plug
connector as clainmed in one of the preceding clains, wherein a hold- down
device (4) 7.s arTmale@etdcdprth\/etmnetttdareasctahried mmeeogf;&ue p(é&)edlagwdalmh,e/vhereilrrthed

circuit - 13 board |1 ows t rinte it bo 3) to be
fixed with respdbides ggi‘?@‘ @mae@gﬁﬁ(ggﬁgrarrﬁ SGQ?VG'S?N” ‘él @i cal

pl ug connect or ofib@i med in one of the pr ecedl ng clains, wherein the

gui des (19) of the cable nanager (5) are arranged at offset | evels with
respect to one another. 8. The electrical plug connector as clainmed in one
of the preceding clains, characterized in that a cable grip, is arranged

above the dabl e ThagkEra plug congectarias claimedin pneaal thﬁlpiﬂje@%ﬂ@@ﬁ &Parége@eﬁi"rred in

I 8, wh nmb f h
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jointly and whose joint flexing can be limted in an ad] ustable manner by

means of a spring (30), which engages around the jaw parts (26), and with a
third part 9 bei nﬁwe@lsg ieAh BIYS gennacterasslaimeddn eaied: W%ng thereabla 96Rs desionedt ched

in an adj ustabl ;@M ifber of parts, with the first part (21) being designed with two jaw parts (26)
which flex jointly and whose joint 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
being designed as a closure element (31) which can be latched in an adjustable 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, force-fitting manner.

10. The electrical plug connector as claimed in claim 9, wherein 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).

11. 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.

12. A cable manager for an electrical plug connector,
wherein
the cable manager (5) has openings (13) which extend from the rear face (15) to the
front face (16) and is designed with guides (19) on the front face (16) for cores which
are intended to make contact with insulation-displacement contacts (8), with the guides

(19) in the region of the insulation-displacement contacts (8) being designed with



to the first part and/or to the spring (30), such that a cable (36) which
i's to be attached can be centered in a defined, force-fitting manner. 10.
The el ectrical plug connector as clainmed in claim9, wherein the first and
the third part of the cable grip are in the formof netallized plastic
parts which can be connected to a ground plate (6) in the plug connector
housing (2). 11. The electrical plug cohhector as clainmed in one of the
precedi ng clains, wherein the electrical plug connector (1) is in the form
of a socket for an RJ-45 plug. 12. A cable nmanager for an electrical plug
connector, whenredessetihelderalh2(d fomthednpalatiqnsdispleaemen eoritantss(8). 13) whi ch ext end
fromthe rear face (15) to the front face (16) and is designed wth guides
(19) on the front face (16) for cores which are intended to make contact
wi t h insul aki on-glj I ; , whM L L i i e
regi on of ? tﬁ'e i;@h?g@?@ﬁﬁ%ﬁa& aéeér?qe&\télalcgfﬁpnzt’ gfé\%rslﬂe gyﬁ%g':dﬁégj@?j)e'ss?’é‘ﬁ‘ﬁ%d @\A”ﬁeﬂ - 14-
recessed hol der opéiify (18)an thelsable mandget (5pn- di spl acement contacts (8). 13. The
cabl e manager as clained in claim1l2, wherein a guide cross (17) is
arranged in the opening (13) in the cable manager (5). 14. The cable
manager as 4gl ai L | 3 i ; enm]% (D) iIs

desi gned V\,i1'§4 h ar@%"?ﬂ%ﬁ‘%@a‘?ﬁ? %sfc%agﬁ%dr]}gﬁ@ W(?Af? 1?’n\&r{éﬁéﬁﬁ€é§%n 0 gﬁ@ Igpeni ng
(13) on the reardesif@davith BTylindddal attBbiement Pl Ein theragienr ofdlse apeaingrel@) omthe rear of
clainms 12 to 14, wherein the guides (19) run radially with respect to the
opening (13). 16?‘3316@- cabl e manager as clained in one of clainms 12 to 14,
wherein the guides (19) run parallel, with two guides (19) being arranged
in each quadrant of the cable manager (5). 17. The cabl e manager as cl ai ned

i n one of clbai neTha Zall®mafagemdsciaimed in bee ofeims t2ae 14, Wheredfthe guides¢td e manager

(5) is formed with an incline (18) on one side.
radially with respect to the opening (13).

16, The cable manager as claimed in one of claims 12 to 14, wherein the guides (19) run

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.

18. A method for assembly of an electrical plug connector as claimed in one 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 on so that the

sliding movement is converted into a travel movement of the cable manager (5)



_18. A nmethod for assenbly of an electrical plug connector as clainmed in one
of clains 5 to 11, conprising the follow ng nethod 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) Lgomthe 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-displacenent contacts (8) on the printed
circuit board (3), aradddig soﬂneﬁim'k'eus.mg (Retowardlong ariother, wihith d1e insatatien-gui de edge

rankger (5) and has. ASgRRRET S Ak faal v B o BFEns B Bonnoct o
housing (2), is pUSh%Qnr@Btoﬁ&) hrtake SdbR maalagéiésyq;em@m@to dng afétheterted into a
travel novenment of the cabl e manager pl ug connector housing (2)

toward one another, with the i nsul ation- displacenent contacts (8) making
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connector as cl giH#riini n one of claims 5 to 11, wherein the tool (21) is
essentially U-shaped, with parallel-running guides (23) being arranged on

the |ower face die todid21) isressentially U-shapedc withyperallekruirir®) guistss K43) beingaarcingedon at

right angles to. t r.ear f the t 1 |nth

region, are desﬁ'i'fgg‘ﬁerﬁcter‘?f ﬁ“'BEﬁ(ézﬁgﬁW gLP‘f?ﬁr(aﬁiao'é m’?ﬁaé@é%% righy.E0g B%Bt%ﬁe

inside of each qfarWap(4) &M% toel221) and, in the upper region, are designed with an obliquely
running guide edge (25) on the inside of each of the limbs (22).



