«- 1 CONNECTI ON DEVI CE AND CONNECTI ON SYSTEM FOR
| NSULATED ELECTRI CAL CONDUCTORS The i nvention concerns
a connection device and a connection systemfor a
plurality of electrically insulated conductors. For
t he connection of tel ephone- ocjdata lines in
t el ephone exchanges or distribution systens,
frequently connection devices, for exanple, connector
bl ocks 5 are provided. These as a rule conprise a
plurality of guides for first lines ("incom ng
lines"), a plurality of guides for second |ines
("outgoing lines") as well as contact elenents for
t he connection of each of a first wwth a second |ine.
Preferred are connection devices, which are provided
sol der-free for insulated conductors and which are
based on the Insulation D splacenment Contact' (IDC)
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piercing contact. Devices of this kind are known in

di verse enbodi nents, and many of these are avail able

on the market. Mentioned as docunents, which
denonstrate devices of 15 this kind, shall be, for
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52 422. -2 Fromthe European disclosure docunent 0 9
52 gofeelertrically linsubatedhesndoetotsl ock is  known, which is
based on the insulation displacenment contact

technol ogy and which is characterised by the fact
that the housing is in one part. Assigned to the

g?g%ﬁgg%ﬁ%ﬁ{i@ég{éﬁq a%{) gélé%ﬁoég-?o% ihgzgli ?I?)ﬁrjle!sagﬂ Otcrallephone exchanges or
distribution systems, frequently connection devices, for example, connector blocks
5 are provided. These as a rule comprise a plurality of guides for first lines
("incoming lines’_’ , a plurality of guides for second lines (“outgoing lines™) as well
as contact elements for the connection of each of a first with a second line.
Preferred are connection devices, which are provided solder-free for insulated
conductors and which are based on the ,Insulation Displacement Contact® (IDC) -
10 = technology. The contact elements then in preference each possess at least two

insulation displacement contacts or - less preferably - two piercing contacts or one

insulation displacement contact and one piercing contact.

Devices of this kind are known in diverse embodiments, and many of these are
available on the market. Mentioned as documents, which demonstrate devices of
.15  this kind, shall be, for example, EP-A-0321151, DE-A-2301398, and
DE-A-196 52 422.




5 the side of the incomng lines), is also a cutting
edge. This nmakes it possible upon connecting a
conductor to be connected to sinultaneously cut the
conductor to the necessary length, without this
requiring an el aborate tool. A_egne piece termnal box
is also known from US 4, 964,812. In case of connection
devi ces of the type nentioned, at |east sone of the
following 10 problemfields respectively cone to
0ss-t al.k beha
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transm ssion rate, the greater the problens becone. In

or dahichois aberacterisddeby tieafactt thatribaihousing iswceond payt. Assigned to the
therefore,the contact el.enents.of .connection devices .
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as confortable as possi'bl'e. The necessity of

conplicated tools is to be avoided. 3. Manufacturing
costs. In the market, there is an enornous pressure on
prices for telecommunications equipnent. -3 In the US
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1(gli sglréﬁ%ge%ﬁldﬁg%csé%%g%clgg{ég?g’é osed. A disconnecting
contact of this kind consists of two separate contact
el ements each with an insulation displacenent contact
and a spring-loaded end contact, wherein the

1. Cross-talk behaviour between adjacent contact element pairs. This is of
significance in particular in case of data transmission. The higher the data
transmission rate, the greater the problems become. In order to assure the data
transmission security, therefore the contact elements of connection devices for

15 higher transmission frequencies have to be arranged as far apart as possible or
all contact banks have to be equipped with compensating functionalities. This,
however, is undesirable, or in many cases not possible for reasons of space and

cost.

2. Easy connectability. Naturally there is the need to make the connection
20 - procedure as easy and as comfortable as possible. The necessity of complicated |

tools is to be avoided.

3. Manufacturing costs. In the market, there is an enormous pressure on prices for

telecommunications equipment.




5 spring-loaded end contacts of both contact el enents
are pressed agai nst one another by the spring force.
Bet ween the two end contacts a separate el enment nay
now be inserted. Such an elenent may be electrically
insulating, as a result of which the electric circuit
i s capabl e of being disconnected. It is also possible
that a separate elenent of this kind, for exanple, is
designed as a printed circuit and takes over a 10
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Similar connection devices may be found in US 5,967,826, where apart from this a
variant is demonstrated, in which the two contact elements opposite one another are
connected by a bridge and therefore form a one-piece, U-shaped connection contact

element.

Connection devices of this type with disconnecting contacts are advantageous for
special applications on the basis of their versatile functionality, they are, however,
elaborate to manufacture, consist of many individual components and for
geometrical reasons require a housing made out of scveral parts. Apart from this -
also for geometrical reasons - the incoming and outgoing line are conducted on the
same side of the housing and in the same direction, which calls for a precise
cutting-off of the lines by a separate cutter and which may:lead to uncontrolled

contacts between conductors.




t hey woul d not be suitable for high transm ssion rates

of, for exanple, 100 Miit/s or nore on the basis of

the cross-tal k behaviour, unless they would be

di mensioned to be very large. In addition they are
partially very conplex (i.e., ejpensive) in 5

manuf acture and in part el aborate in the wiring. It is
consequently the objective of the invention to create

a connection device whi ch al so for high transm ssion
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conprises at |least one first and at | east one second

i nsul ation displacenment - or piercing contact.

Bet ween the first and the second contact of each

contact element there is a transition section. The
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than the transition sections of adjacent contact
el enments of different pairs. 20 As a result of these
differing distances between the transition sections,
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contact element there is a transmon section. The contact elements are arranged in

15  pairs in an as such known manner. In accordance with the invention, the contact
elements are now asymmetrical in such a manner, that the transition section is
constructed in such a way, that the transition sections of both the contact elements
of the pairs‘ are closer together than the transition sections of adjacent contact

elements of different pairs.

20 As a result of these differing distances between the transition sections, the cross-
talk behaviour between adjacent pairs is reduced with fixed distances between the
contacts. The differing distances between the transition sections are the result of an
asymmetrical design of the contact elements. This results in a range of advantages.

A first advantage is the fact, that the insulation displacement -, or piercing contacts




if so required may be arranged equidistantly. The
asymmetrical shaping ensures, that the sections of

the contact elenents nmainly relevant for the

cross-tal k behaviour - these are those, in which

current flows - are nonethel esssoptinised, i.e., are
arranged as far apart from one anot her as possible

between the different pairs. 5 This makes it possible,
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20 housing solely chanbers for the contact el enments

have to be provided. Apart fromthis, as a further
advant age the contact el enents nmay be desi gned as
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lower than in case of multi-part housings. The construction in accordance with the
invention enables the simple inserting of the contact elements into the single part
housing. For the assembling of the connection device, therefore in the single part

- 20 housing solely chambers for the contact elements have to be provided.

Apart from this, as a further advantage the contact elements may be designed as
plane and it is possible that they lic in a common plane. This is particularly
favourable for the manufacture: all contact elements or at least groups of contact
elements can be jointly stamped out of one metal sheet. Following possible
- 25  deformations, in particular by embossing and/or shearing, they are able to be

inserted into the housing together, held together by a transport strip (bridge).




25 deformations, in particular by enbossing and/or
shearing, they are able to be inserted into the
housi ng together, held together by a transport strip
(bridge). -6 If the contact elements conprise at |east
one essentially plane section, hey are, for exanple,
asymmetrical with respect to that plane, which
connects the two insulation displacenment - or

pi ercing contacts and which runs vertically to the

pl a section. 5 It is.possible that the contact
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It is possible that the first and second conductors run essentially parallel to one
15  another and vertical to the contact elements, in an as such known manner in the
area, in which they are contacted. Apart from this, they are conducted in general at
opposite sides ("front" and "back") of the housing, when they are contacted.
Although a construction of this kind is preferred, it is also possible to utilise the
invention for connection devices, in which the first and second conductors are not
20  parallel (angled connection device). This may be implemented, for example, with

bent contact elements.

Frequently the contact elements of each pair corresponding to one another (i.c., all
"left-hand" or all "right-hand" contact elements of each pair) are designed

identically. Every pair then contains respectively a first and a second contact




Frequently the contact el enents of each pair
corresponding to one another (i.e., all "left-hand"
or all "right-hand" contact elenents of each pair) are
designed identically. Every pair then contains
respectively a first and a secord contact -7 elenent,
wherein the first and the second contact el enent
differ by their shaping or their orientation. Wthin
the contact elenent pair therefore the contact
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construction possible, while adhering to the standards
(for exanple, category 6). The housing in an as such
known manner may conprise insertion slots for the
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15  to be inserted. These are advantageous in particular in case of connection devices,
which are foreseen for high data transmission rates: they make a more compact

construction possible, while adhering to the standards (for example, category 6).

The housing in an as such known manner may comprise insertion slots for the
éonductors. By the insertion of insulated conductors into the insertion slots and the
20  subsequent pressing into the contact, the conductors are contacted, because the
cutting terminals or piercing tips of the contacts protrude into these slots. It is
possible that the sliding-in of the conductors — i.e. the connection - takes place with

the help of a wiring tool.




cutting termnals or piercing tips of the contacts
protrude into these slots. It is possible that the
sliding-in of the conductors - i.e. the connection -
takes place with the help of a wiring tool. -8 It is
possi ble, that the housing furtiernore conprises
catches for the attachnment to an installation

. channel . These may be asymmetrical in such a manner,
that it is possible to latch on to the installation
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15  only a single working step is necessary. Solutlons in the case of which a cutter is

. provided on the wiring tool, in contrast are more complicated.

The cutter or at least one cutter may be provided as a component separate from the
contact element. This has advantages with respect to manufacturing technology: the
cutter (or its cutting edge) naturally has to fulfil the prerequisite, that it is provided
20  in a different plane than the insulation displacement contact or the piercing contact.
From prior art it is known, that the cutter is constructed as a single piece together
with the contact element. In this case it is only possible to comply with the
prerequisite mentioned, if the contact element (with cutting edge) is three-
dimensionally shaped, therefore not in a single plane. Following the manufacture

- 25 by punching out from a metal sheet, in accordance with prior art therefore some

reshaping of the element still has to be carried out, which is expensive. A further




Fromprior art it is known, that the cutter is
constructed as a single piece together wth the
contact elenment. In this case it is only possible to
conply with the prerequisite nentioned, if the
contact element (wWith cutting egge) is three-

di nensi onal | y shaped, therefore not in a single plane.
Fol | owi ng the manufacture 25 by punching out froma
nmetal sheet, in accordance with prior art therefore

songe, reshapi.ng. of .the elenment still has to. be carried.
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(typically on the side of the second "outgoing"

15 Apart from the housing, the contact elements if so applicable the cutters, it is

-possible that the connection device still comprises further components.

For example, on one of the sides (typically on the side of the second "outgoing"
conductors) there may be a wiring lid serving as a covering, on which it is possible
to write or print. With this component the insertion slots can be covered and the

- 20 pairs of conductors may be written or printed on in accordance with their function.

As a further additional component, it is possible that the connection device -
typically for the side of the first "incoming" conductors - is provided with a second

cover, which may comprise a tension relieving element for a multi-strand cable.




conductors) there may be a wiring lid serving as a
covering, on which it is possible to wite or print.
Wth this conponent the insertion slots can be covered
and the 20 pairs of conductors nmay be witten or
printed on in accordance with tHeir function. As a

further additional conponent, it is possible that the
connection device - typically for the side of the
first "incom ng" conductors - is provided with a

<SR oSl S B T 35 S BRRRES S Ui in
- addigsi@aalsiofs it MBfoRductdis iﬁ’\i'srﬂ(ﬂﬁbiei st @@91/ 8 a weather protection
coverings or directly in the ‘insertion Slots for the

congreeseas prasent] which gets bé @ cotnediorapméiction. a weat her
protection grease is present, which acts as a

corrosion protection. In the follow ng, enbodi nents of
the invention are described on the basis of 5

dr ay ROS -l e . i| trate: Fjigu .
PO rollbMRE e, o 4R hRbHon 1 USerdhel qn gho basis of
Nt Bratvinges. THose AtavingsMihéirdtano coverings, Figure 2 an
illustration of a connection device in accordance with
the invention wth in sone areas uncovered contact

el ements and cutters, 10 - Figure 3 a connection
device.in CfOSS sectiqgon, FEigure 4 an ﬁ%}an ement _of

two™ cOMgUEL! A EEFENiBHR ST\ (99PRECHOB offiYét fbRccaidanicg gwith the
in acqwéﬁﬁgﬁ%ﬂ:ﬁﬁvg&){;&idggventi on, - Figure 5 a

depi ction, on the basis-of which the relative

positions of contact elenent, cable and cutter

following the wiring operation is evident, 15 - Figure

6 primary products manufactured by punchi ng out and

enbos Higige iankllestration of a goenegfior demiexcin astendamesvitnthe invention
cutters.for a connection device in acco gﬁ ce wth

the i nUEHPisgRe AP L) ered, coptagt ?}glagliﬂﬁél} efs,

10 - Figure 3 a connection device in cross section,

- Figure 4 an arrangement of two contact element pairs within a connection

device in accordance with the invention,

- Figure 5 a depiction, on the basis of which the relative positions of contact

element, cable and cutter following the wiring operation is evident,

15 - Figure 6 primary products manufactured by punching out and embossing with a
multitude of contact elements and cutters for a connection device in accordance

with the invention, together with a housing,




-11 - Figure 7 an illustration of two connection
devices in an installation channel, Figure 8 a housing
and screening el emrent of an enbodi nent of the
connection device in accordance with the invention

wi th screens between contact elgnent pairs, 5 -
Figure 9 a contact elenent pair for a variant of a
connection device in accordance with the invention,

i n which inconing and out goi ng conductors are

positl ned -at a one anot re 10

Dot Fops aadRieaith 8 b SBrder et b & S annel
device in accordance with the invention, 10 - Figure

11 a plug contact for a plug according to Figure 10 in
three separate views. The connection device 1

accor dligge 8 hawgitigeand S@ﬁiéﬁirﬂg%em‘édt lbf hh embadiagat ¥f the dohnection
conprises a housing 2, which in an as such known
mannerdegisapn pewidance Withathe fivegiion grtiniseess bejwveen spntast element
elene%%ﬁ The chanbers a | ocated between insertion

slots i 15 which serve as guides for electrically

i nsul ated conductors to be contacted (not

illustrated). The contact elenents are arranged in

pairs. In the depicted enbodinent, the contact

el enedtigyrai ¢ s tdntacteclpment geid for teh variminb i cogpngetiin device in
e PGS S GF SR VIR ORI RS Condictors are
bet we I 1 of a pair are at the

sane gﬁgkgﬁ%gﬁ?ﬁaﬁ@gﬁ%ééo&gﬁ%?her as the distance from

one insertion slot to the closest insertion slot of an

adj acent pair. Laterally relative to the contact

el ements the housing conprises -12 catches 2.3, which

serve Higre tlRer plugafonmepatch sable fonsemlerting tna chamession device in

Apart

accor&qance with the invention,

10 - Figure 11 a plug contact for a plug according to Figure 10 in three separate

views.

. The connection device 1 according to Figure 1 complies with the category 5. It
comprises a housing 2, which in an as such known manner comprises a plurality of
chambers for contact elements. The chambers a located between insertion slots 2.1,

15  which serve as guides for electrically insulated conductors to be contacted (not
illustrated). The contact clements are arranged in pairs. In the depicted
embodiment, the contact element pairs 11 are provided with a numbering 2.2. The
insertion slots 2.1 in the embodiment illustrated are arranged equidistantly, i.c., the
distances between two insertion slots 2.1 of a pair are at the same distance from one

~ 20  another as the distance from one insertion slot to the closest insertion slot of an

adjacent pair. Laterally relative to the contact elements the housing comprises




the housing and the contact elenents, the connection

devi ce conprises cutters 4, 5. Their function will be

expl ai ned further below. In addition shown are a

mar ki ng covering 6 for second |ines (outgoing) |ines)

as well as a cable covering 7 fpy first 5 lines

(incomng lines). The cable covering 7 conprises a

tension relief shackle 7.1, on which an incom ng

cabl e conprising several conductors nay be

mechani cal ui ded ,an /or ttached. ure 2 e
LGRS 21 Svhifh 58t¢ Ao R s insRHEHOR gamgh dpart from
Cantlﬁ%u&ﬁg and Y nt CFE ?t’ssthé cBidRAGEde Vit Bt nﬂr%e@@ﬁﬁers 4, 5.

to one another as we as first cutters 4 10

sec®helr cwitction svifl. bePenplained fintheebeloenin tbditien isbown fare g tmarking
cutter . nd a se utter 5. The contact el enen

o cCReEERd T Fifoaﬁ gﬁes o) 1RS) S el A Cah ayRene 7 for firs
| a

%ar gﬁ?s ( n-EBﬁ-mtg#Iltug&g gl;lﬁte;béitﬂfe:({ogﬁe )2 c@{qﬁré 2@%?%1 relief shackle 7.1,
el eott |wlmﬂi hy icomiingatabde tomprisging smml ax)hdwdtmmma)sbe fileehanically
constru n an rrangerrent of the contact el enents
|n§‘b‘? e *pairs 11 are particularly well

visible in 15 the Figures 3 and 4. Each contact

el ement forns a first insulation displacenent contact

3.1, a second insulation displacenent contact 3.2 and

a t [APRuté QNS HukRB 2 ?s AlusHRE %aly # Pt "BRRefold oheScan see the
possi bl'e that the insulation displacenent contacts

3. lgont@t 2lemestss31 a;:remgeudnnamramsmmncrmmthemn rvesll amnfist cutters 4

1 R GpteR 5 BoF afods enent 80 § i dnBbr 4 BRba 8ebi cutter

t hes 2Phd bdnged iRt erRQdidmEally pldie ahc‘i‘ kAL hQWntact element plane.

di spl acenent contacts possess "reinforcenents 3.4,
V\/nl The tiatees ingeefepmod acanirabgedepevaiald ko thimohtad Bbtneﬁhplan@and are

chanj cal ility and sufficient clanpin
2l sHeetR ﬁLY sultoq from, e doatee! Semetts. O \'Hi @@taﬂaﬂgemem
et gt the -Egﬁtaétl Om¥heS i z?k&ltgmﬁéﬁén@ %ﬁlré Imar 101}11%1%}; %?vell visible in

rectangul ar enent e ar on the ti
150i the Eigultebé and . &atlo I@oﬂta&pélaﬁmfﬁhtmg:@IﬂrﬁCMSLﬂ&mmedifsp]lacement

the 25 adjustment_of the width of the contact slo
i ndeyastidns a&ecqnpﬁgrgg,l,q@m digplagement | genfagk 3.2 and a transmon section

3.3 running in between. It is possible that the insulation displacement contacts 3.1,

3.2 are shaped in an as such known manner and are provided for the multiple
contacting of msulated conductors of a certain diameter or diameter range. In the
20  illustrated embodiment, the insulation displacement contacts possess
reinforcements 3.4, which have been produced by embossing and which ensure a
mechanical stability and sufficient clamping forces also in case of the utilisation of
~very thin sheet metal. The also visible embossings (here as rectangular elements) in
the area on the tightest point of the insulation displacement contact serve for the
25  adjustment of the width of the contact slot, independent of the punching tool. In the
area of the transition section 3.3 the contact elements comprise latching catches 3.5
formed by shearing, which following the insertion of the contact elements into the

chambers of the housing 2 latch with a latching cog 2.4 of the housing and prevent




area of the transition section 3.3 the contact

el ements conprise latching catches 3.5 forned by
shearing, which following the insertion of the contact
elements into the chanbers of the housing 2 latch
with a latching cog 2.4 of the hpusing and prevent -13
a displacenent of the contact elenents in the
direction of their longitudinal axis. During
"shearing" contrary to punching, the material is not

cat RAPEReBBrE O BF oBR GpTEart TSR e GeLgeal axis
3. SpRfihg CHARs" E4RABN o phiichidde deARRSIHS iAk R comtpletely removed;

asymretrical and shaped in 5 such a manner, tha _
dur herg simaltaneously ithe latblgpg featchn is b pvenrDepieed ate hivedatching

el e ts,, -then on at chi catc er latchin .
ol GFETHES 35 Bl PR et i FiagRoely ey Emefial and shaped in
ASY §td heldr YheNBRPRE (RO FsérRoR Aidy! BHh lstdpod %Héh?@hing elements,

manner, that also in the case of an equidi stan

‘ar r taeg ene ichadg ¢dveh pandartlang elementsipsaffiermant cont act s
the transition sections 3.3 of the two cont act

el ements of a contact elenent 10 pair are closer to
one another than to the transition section of a

conP P g Selonttare POuPRU AR a0 RRM g B bBplel f sph 2 manner,

t hethaC8IBé &€ theetR8RNGE cqhidists BREATNGINY of YWOREILAGGH displacement
this, the plane of symmetry is the plane extending in

| onefintasds thatragsitier secbans 3.3 of thedoycontact ¢lementa e contact element

l e plane). On the hasis of the.el enpnts.provide

16 BRERIGEE I afomonr ARLR Rl hlud SRR R BoRhlament of
3. 4dn adjh@nt pais! THE G h@nHB&ABALE BAbAGK, 8l RBRAinC3 With which the
every contact elenent pair are not only different with

r espagact elementsiare taspestively ispmmetnigal (ihdlyisathe plangdiof #gnmetry is the
geonetrically..ln the.illustrated.e l.e, the first
P8 heitinal iR ErurlB R Rison AR Y plano)
to one another. During the wiring operation,

conductors are inserted into the insertion slots 2.1
of 20 the housing fromthe outside, as a result of

whi Oh the Baxin®f stie helisnaws pravided Byhembossing (latching catches 3.5,
15 reinforcements 3.4), the first and the second contact element 3 of every contact
element pair are not only different with respect to their orientation, but they also
differ geometrically. In the illustrated examplé, the first and the second contact

elements are mirror inverted to one another,

During the wiring operation, conductors are inserted into the insertion slots 2.1 of
20 the housing from the outside, as a result of which in an as such known manner the
insulation is locally cut through and displaced by the cutters of the insulation
displacement contacts 3.1, 3.2, so that the insulation displacement contacts contact
“the conducting insides of the conductors. During the wiring simultaneously over-

lengths of the conductor are cut off by the cutters 4, 5. The cutters are constructed




insulation is locally cut through and displaced by the
cutters of the insulation displacenent contacts 3.1,

3.2, so that the insulation displacenent contacts

contact the conducting insides of the conductors.

During the wiring simultaneous|ysover- |engths of the
conductor are cut off by the cutters 4, 5. The cutters

are constructed -14 and arranged in such a manner,

that followng the wiring operation they are not

contacted by .t he .conductorgs. i s.i1s.illustrated.

par £E affanety i AR G Btlsvng e wife] fefffion they are not
Conguh@kd b th@ cofdictddd) Phis 3s GRRARY ShGARAly el iR Figure 5,
cutter 4 are depicted. The cutter in the illustrated
enbudiereen wigd monducter bh 4 sattion afiaoeontact cleprent 3tand a cutter 4 are

o naoenigiedy hecehfe BhE hslfoddo 2ol FoRpo s A R ePfaiph 4.1, on
3l seheansidiod %hidhr@afét%ﬁ dRtBes blieRkn ARbAGIA AR %ﬁé’@ﬁﬂgr is assured,

the conductor and e cutter takes place. Figure

i |1 eseraswdsohwhichhie isitlsd iepsurednthef ne sketicabtdntagsingriwetween the
contact ele ts S ossible a particularly sinple
nanﬂwg@PﬁfFﬁg%ﬁfugﬁggﬁﬁJﬁ%@'in accordance with the 10

i nvention. The housing 1 is in preference manufactured

as a single injection- noul ded part. For the

manuf acturing of the contact elements 3, of the first

cut Fifuve 4 illanthiedfhotv e EliORdnWflebhtialby plbie Suhadhieltghents makes

and subsequent enbossing respectivel out of a netal

shepessiblg apadicnleply simpleanaeairing ef tﬁ/widﬁmcy iy perpudance avith the

nyf red. . This conprises a pluraldt f contagt . . ..

1 IR e Mg, £ R, B, Bl s  8YAGE injecton-

bri g@eRied part.For o m&ﬁh&fa&hﬁnﬁ bf 1R Ic¥ntREQAtEéRs B fofIRe first cutters 4

required are cut to a length, which corresponds to .
't heatdepfythe sstondheutisonheby ponching padk sehsdqueab swbossing sespectively

in the . orient.atj op _accordi t igure 6 ar ressed

| e Bt BRER R B 2EREP Rofrtlpel pf GvruscyPrgpB i piRitacnred.
pur waﬁ%ommeéseygwmﬁ%f RohtdEieerRbiRs/BuRkE WIREH areThd together by
cutters are held in the housing by wedging the

1xut bredgesil, ther pb.aBte mwithay prodyc(shy shrgbsyd are cut to a length, which

~corresponds to the length of the connection device and subsequently in the

“orientation according to Figure 6 are pressed into the chambers of the housing
provided for this purpose. Thereupon the bridges are broken off. The cutters are
held in the housing by wedging the cutters in the plastic housing (by barbs).

20 The contact elements - for example, in contrast to the contact elements in
accordance with EP 0 994 528 - do not éomprise any sections, which are bent over
by more than 90 degrees relative to the contact element plane. It is only this
circumstance that makes it possible for the contact elements (and also the cutters)

to be manufactured solely by punching and embossing,




20 The contact elenents - for exanple, in contrast to

the contact elenents in accordance with EP 0 994 528

- do not conprise any sections, which are bent over

by nore than 90 degrees relative to the contact

el ement plane. It is only this jircunstance that

makes it possible for the contact elenents (and al so

the cutters) to be manufactured solely by punching

~and enbossing. -15 Figure 7 illustrates tmo connection
devi.ces h ase h .t he. o veri

o 1 Fiie 77Tl 95 Spicetith S8atnint B8 She B 3t thg gB iimes 6, 7
2. 3a@n@med, i a® REMIRAE0R ShdnneP? PVITEStdhes 2t3m1§ga§él ﬁp@ﬁe%mg 21.1
on the side walls of the cable channel nmeans of

whi pevided éorgbispacpdse on des/sidewally of the t:@hih , byymeans of which
ousi f,an alternative errbodl ment

Fi 8
I ) go%rbe:‘fﬁ%%%vdﬁesgg?/‘iﬁga@geq n accordance with the

|nvent|on is illustrated. This connection device
differs from the one described above by the fact,
t hat between the contact el enent pairs (not

3 | | msFigares the leapgtIve an dtcptative Binbgdigdearenthel ®nnection device
present. This is formed by screenin wal I's 32.1,

whi I@rﬁcaqréarmeé@@hthedﬁth@@ redhiyed| mmlggtwmwwffers from
SCr&& rbn@ %egﬁl bed al?? %ggttﬁce fau:? utﬁh ’r\% en ﬁﬁeé:oln ct element Pall‘S (not

I nsertiron's ween CO palrrs a

, Pritivistetaet) réq)eéh\re%sal kéredring aeﬁbﬁﬂs @fb%éﬁtbm%@fdrﬂlw bY screening
the screening elenent into the housing fromthe

- out Willie32. Iiyeuele prearesent ome faegung elsmeriel?. Faethegategaing walls in

| e t irs cular in.t
165 B WehaPl RePREC naBlsh ot B ohbianClamiaRe (e gais are
Spaprofidbd. A% asekul ag@tdl@r% Jaﬁtﬂb tidsbe BORGeing REement into the
transition sections. The 15 screening walls 32.1 are

al Ihassisgtirang o qutsidnribhs sseeeningtvallsed 2ahserbay the/tqgaiat:t elements of
from. this. the scr en| el ement

a.wh
or GUIRSER DA oAUTTOIR o oEe R Fo AyRiH FiPipfinent contacts
| nsfral dpBal 5O BRYsér Qfgeﬂfer ttﬁﬁl geuthée eon@k(ﬁ’ ﬁfén&ﬁﬁitldﬂ Betions. The
si de vvaIIs of the 1 nstallation channel
15  screening walls 32.1 are all electrically connected w1th one another. Apart from
this, the screening clement 32 as a whole is grounded through fork contacts 32.2,
--which in the installed condition of the device make contact with side walls of the

installation channel 21,

The embodiment according to Figure 8, for example, corresponds to the category 6.
20 - The contact elements may be identical with the contact elements illustrated in
Figure 4, wherein the distances between the contact element pairs possibly are
greater than in the case of the embodiment described above. Of course the
utilisation of different types of asymmetrical contact elements is also possible. In
contrast to the device of the category 5 with 10 contact element pairs described
25 above, in the device with the same overall width according to Figure 8 only 8 pairs

are provided.




The enbodi nent according to Figure 8, for exanple,
corresponds to the category 6. 20 The contact

el enents nmay be identical with the contact el enments
illustrated in Figure 4, wherein the distances between
the contact elenment pairs possifyy are greater than
in the case of the enbodi nent described above. O
course the wutilisation of different types of
asymmetrical contact elenments is also possible. In

ContthBiRu & A0S 1 Eerd ek et a0apoe: 5 Msiled, in which the

devimgemMd dhd HRgSAERAMRIAS hret %%@E%faﬁ'v@ % Bﬁ’e BT CEven if
8 only 8 pairs "are provided. - I'n Figure 9

c o nfaacthee Inmfﬂcnpmgr 06fthese angiedi i mmct | glempihts 342 ained additional

o BV finiaten 1S Etsatn an 18 e et e AoV pbRdgrells and the
jra n%ﬁﬂﬂdSﬁglﬁfS ob B58 s ?ﬁl fickeC HRtia&d inSlceirant e With 91@%nvent10n

addi tion processing step i s necessary than in the
casi il inderabuted absotiodhivemitmdanehit Hi‘he Srahgitien meptions 41.3 of the

Do o hta®, et o f?'vn?\ "o TRk ol e PRl itethe copymmetricl
al S@rsthudtiinS(AIPREbIEE -ﬂh% WhithSédnhe&s ﬁ?&ﬁl&l‘ﬂﬁﬁorff displacement

of the two contac ele nts of a palr also here on
th ecmstogéthemmcbmylsmemcald;ato the plesiersactiansharewildskr together than

gl to a e whi ch gnnectﬁ tt}_g?ﬁl nsuj ati on
@F’ @éﬁ?&ﬁf" 3‘&%‘%@0{“&@‘ R0t oh @ dHERRENt Palr AMORREJO-t o
the pl ane sections) are closer together than 10 the

di stance to the adjacent contact el enent of a
different pair anounts to. The Figures 10 and 11

i 1175 FituPeA1 @ 19 il18stFRORPGI ONa SYiideiidn ¥atedh) which instead of
instead of the direct contacting of cable cores

( cothe elmgfn @nni@ctmg afheablsoendesc (C@rr§$p0|nélngatpatbb @onqhtctmbgis capable
t he,ins t| on sp enment act bei.ng, yt i
to &H ol ‘iﬂgﬁ@ﬁ?gﬁ’nbc?‘&ﬁ"t% 8? é’e’&’gb‘l‘télsgﬂgo énake oontact
COngefvberh Qﬁ‘@%r&oéﬁﬂle add'8 cﬂhfégt H@ﬁq\%ﬁts eO}gIHQ ‘F%ésesses a plug
housing 51 with at |east two plug con acts 5
15p1 ugpusingr 5 kewthpbieJeagtatwdbplug contacts 52. The plug, for example, can be
plugged into the connection device on the side of the outgoing conductors, wherein
the housing, e.g., comprises holding tongues 51.1, which are inserted into the
connection device and there guide and hold the plug, During the insertion into the
connection device, a contact between the plug contacts 52 and the contact elements
20  is made. This can be seen particularly clearly in Figure 11, where apart from a plug
contact 52 also a section of a contact element 2 is illustrated. In Figure 11 the
drawing A depicts a side view of a contact element with plug contact. Drawing B is

a view of this arrangement obliquely from above, while drawing C represents the

arrangement in a section along the line C-C (in drawing A) in a view from above.

25  The plug contact at the end side comprises a wire-like section 52.1, which for the

purpose of forming the electric contact is brought between the forks of the




pl ugged into the connection device on the side of the
out goi ng conductors, wherein the housing, e.g.,

conpri ses hol ding tongues 51.1, which are inserted
into the connection device and there guide and hol d
the plug. During the insertion_?ﬁgo the connection
devi ce, a contact between the plug contacts 52 and the
contact elenents 20 is nade. This can be seen
particularly clearly in Figure 11, where apart froma

| tact 52 al i f.a.contact el t
P PP HismimenfnEPyfad 5% Hhe Vst ubF M5 TRn B, Porgsestion, for
i dexathfly! f Bus@iaRct MBIt sk 8 \WaiPR! 4 Wiameter, which

Drawing Bis a view of this arrangement obliquely
f r onoradspords twhihag ofr awpndpc®rr wgheite msslatihe stripped off. It extends

arr ement in ection ong. line C in,.

cr oBRAGR e paiel B0 o tish 15an pidansy Siste dhis lgne extends
At {BfcARGoShE BoRTRIdNRAE pAn¥ A €thk lokRr ¢ tHePluPdontact comprises
which for the purpose of formng the electric contact

i s brablghtotbattingesectidre SPd kwhioli dnhigs -pbt mayg Woatprise at least one
di spl nment contact 3.2. The wire-like section in
cro§§3§§8?Eﬁngc?%?ﬁcg%aﬁéPé? is round or rectangul ar.

It has, for exanple, a dianeter, which corresponds to

that of a conductor with its insulation stripped off.

It extends between two parallel tongues 52.3, which

f or Qoacdivadleare Htdeplufd wthPiafeethax &0 dfud chthdis, dot kyarhgle, with
the contact el enent plane. At the other end the plug
confo¥EpPlugseplecSes a cabl e contacting section 52. 4,

which on its part may conprise at | east one

i nsul ation displacenent contact 52.5. Conceivable are

al so plugs with nore than two plug contacts, for
(gxanple,” with four plug contacts. 10 - 18 CLAI M5




1. Connection device for insulated electrica
conductors, wth a single piece housing (2, 31) and
with a plurality of single piece contact elenents (3)
held by the housing, each of which conprising at

least a first insulation 5 dispj@cenent - or piercing
contact (3.1) for the contacting of a first conductor,
at | east a second insulation displacenment - or

pi ercing contact (3.2) for the contacting of a second
conductor and with a transitign section (3.3)
extendi ng between the first @¥MBe second insul ation
di spl acenment - or piercing contact, wherein the
contact elenents formcontact element pairs (11),
characterised 10 in that the contact elenents (3) are

asy et Coerbtion dBvBEdor ThsBl4edd SlelRBASondudtBAl wifla single piece
transition sections (3.3) of the two contact elenents

of at |kasngdded)cwdtvwith aphealiiytof ghigle figck) coatact elggientsi(3) held

cert ai ar a re | ocat cl.oser together the . )
rana (PoiE duibEe E58h St ikt comPHRBEL oo NeBhrads! insulation
= emnt(ﬁsﬂl@ceﬁﬁéﬁt &Jpﬂ&%ﬁ (?&ﬁta%ﬁetl)(ﬂ?r #ha c&haafngaoffa%t conductor,
contact el enent of an ad] acent contact 15 elenent

pair (laf)lcaspa S@mndexmul@hom displagethent acargpidmingecanitach (3.2) for the
claiml ngah racterise ct ele

t
oot sonRBAERELLeBEd soamtiuds? ipd Wi RSOk SPOAR D) extending

res peCtbet\tféénttH@Hrs@ Ldﬂd[‘ﬁae SebiNn SARNRG: Eic,}éﬁlehf‘-séij Sﬁéﬂcﬁlﬁ contact,
di spl acenent - - and/or piercing contacts .

and whi \&harentthm dontacd reldnpaltd formacontaet qﬂbmmi paast(l bin chzﬁ&cterlsed
3 Connect i devi ce.in accordance with_claim1 or 2,

%har act’®t f’ ége PRI lerpgpts 6313 S BYEIRErigally shapagjnspch a manner,
first i i
i nsert itgﬁtetgllE 81?1 281%1?%?0@%% %3?@&% and O?ﬁf%ct% %t E:So(r)]t; agcl past one

el enent®n(ad) elamentapain(ige it lgast mlml"taﬁ a:ranrmé ,lodaMt cléser together

first insulated conductor s cap
cont actt@dn HiF Bansitiosy sechey (3:8) Giﬁ OBF §’|§Iﬂé‘% é‘ﬁ‘érﬁ’?nta%?lemems to the

P er i nghnGialh akkriod 13.593% d hekScomtadt element of an adjacent contact
15 element pair (11).

2. Connection device in accordance with claim 1, characterised in that the
contact elements comprise a plane section and are asymmetrical with respect
to that plane, which connects the insulation displacement - and/or piercing

“contacts (3.1, 3.2) and which extends vertically to the plane section,

20 3. Connection device in accordance with ¢laim 1 or 2, characterised in that by
the housing (2) a row of first insertion slots (2.1) and a row of second
insertion slots (2.1) are formed, and that the contact elements (3) are arranged
in such a manner, that a first insulated conductor is capable of being

contacted by a first insulation displacement - or piercing contact, in that it is




inserted into a first insertion slot and a second
i nsul at ed conductor is capable of being contacted by

a second insul ation displacenment - or piercing
contact, in that it is inserted into a second
insertion slot. 4. Connection dgyice in accordance
wi th one of the preceding clains, characterised in
that to every contact elenment at |east one cutter (4,

5) for cutting off an over-length of a conductor is
assigned. 5...Conngction device in accqgr.dance, w th .

cl ai m 4,°¢ e&ﬂ%’t aeﬁfsi QEGFWHFL‘%P“{‘ 8 SS‘%P&%QHS“E%%‘! guductor is capable
el ement oftbeiing &dntacidd B a 6ddonfl isufddiloh idiglREmehiCor piercing contact,
over-length of a first conductor and a second cutter

(5) f orindhattit isdnssfted ithea s¢eond insagion sbft. a second 10
conductor is assigned. 6. Connection device in

accordance with claim4 or 5, characterised in that

the cutter assigned to a contact elenent (4, 5) or at
| eagt oégrrrf%t:tl&b Caditiet & Sac(céllidagéc VAP &I}e%f Ufet Bf"eceding claims,
contact elenent s constructed as a separate

<onponedhiaracteriS@hite tat anevey icoRadtrelafemral daseond titter (4, 5) for
claim6, characterised in that the at 15 | east one
cut t er quitingsyif ap gxerrlgegth af asondusiop iy assienednponent i s
plane and is arranged parallel to a first contact
el enent plane. 8. Connection device in accordance with
claim6 or 7, characterised in that the housing (2)

‘ands t hecgitleb®dn ddvicedh aCQRGicY %ﬁdclﬁﬁl 2 chaPitiélifed in that to every
conponent are shaped and nutually arranged 1 n such a
manner ,contsat elknenh hafitse duttarn@y doocuttid® ofbds: oadr-length of a first
contact the cutter after the cytting of f

of th
over - | &9gtiwetor angl yseced quitsri(Ghigsyitie ofh e Q6T dpathof 2 second
1M th p%n?%ctﬁﬂ;f)ga i@&,ﬁdi ng clainms, characterised by a
; or c

covering overing the contacts follow ng
the wring operation.

6.  Connection device in accordance with claim 4 or 5, characterised in that the
cutter assigned to a contact element (4, 5) or at least one of the cutters (4, 5)

‘assigned to the contact element is constructed as a separate component.

7. Connection device in accordance with claim 6, characterised in that the at
15 least one cutter (4, 5) constructed as a separate component is plane and is

- arranged parallel to a first contact element plane.

8.  Connection device in accordance with claim 6 or 7, characterised in that the
housing (2) and the cutter (4, 5) constructed as a separate component are
shaped and mutually arranged in such a manner, that a contacted conductor

20 does not contact the cutter after the cutting off of the over-length.




10. Connection device in accordance wth claim9,
characterised in that the 5 covering (7) or at |east
one covering conprises a fixing elenment (7.1) for the
attachnment of a cable as tension relief device. 11.
Connection device in accordance,yd th one of the
precedi ng clainms, characterised in that the contact
el enments (3) conprise latching catches (3.5) for the
prevention of |ongitudinal novenents of the contact

el egent (3) ..10 arranged in the housing (2). 12. i .
Confoct FERMSSEOR cEPiF JECRFEBES iih Bife G tingreceding claims,
precedi pearak@RiiEd byq]%@ﬁhg (6S$Pdreoviily tHaCohiatR! folBfting the
t he second insul ation dispfacenent - or ~ piercing

cont act wirfifg dper®ioB) are arranged in such a manner,
that the first and the second conductors are gui ded
on sides of the housing | ocated opposite 15 one
anot her. 13. Connection device in accordance with

clajm 1 racterised in.that the., .coptact el enents
condt o CpmirRaGr Gelice I8 e dtpartowlf diniFn D, BtrafloFIIEA iF that the
Pl ane. dkeribB (MRSd: Mastdiel @R elifly BRAHYIHSATEINY EIBmEhATT) for the
12 or 13, characterised in that the contact el enents

(3) ar eattachmentaf@prbleds tongivirplief deviseent s produced by

20 enbossi ng and/ or shearing of a punched out netal

sheet. -21 15. Connection device in accordance with

one of the preceding clains, characterised by

el egfri g@ﬁ:@éﬁ&@n@é&? | V8 RCLRBAL iR b GF2ab) 8receding claims,

arrange etween the contact el enent pairs. 1

Connect élurackevis@kbin thatathe osrian @ienvdntd (3§ b@npriskTatching catches (3.5)
characterised in that the 5 housing (31) conprises

i nsert i ©% the greveptian pf longjtudinghiragvementss of dhes pontectt gement (3)

1d nsert %&%@@iﬂ‘tﬂe%ﬁéiﬁg ((2.’)%1 1) fromthe outside.

12. Connection device in accordance with one of the preceding claims,
characterised in that the first and the second insulation displacement - or
piercing contacts (3.1, 3.2) are arranged in such a manner, that the first and

-the second conductors are guided on sides of the housing located opposite

15 one another.

13.  Connection device in accordance with claim 12, characterised in that the

contact elements constructed as plane and are located in a common plane.

14. Connection device in accordance with claim 12 or 13, characterised in that
the contact elements (3} are flat except for possible elements produced by

20 embossing and/or shearing of a punched out metal sheet.




17. Connection device in accordance with claim 15 or
16, characterised in that the screening walls (32.1)
are fornmed on a single screening elenent (32), and
that the screening elenent (32) in preference

conpri ses contact nmeans (32.2)_-{0 for grounding the
screening walls (32.1). 18. Connection system
conprising a connection device in accordance with one
of the preceding clains, wherein at |east the second

cont act . 2). of .ever cont act el ement ) .S an .. .
natrat CBRlied BiGile BRI WBHe SRLus® sigting, chaims.
the congegatefisef 1 6RBIRAP RbANMINE s@feehiﬁgswanmz.l) arranged
conductors, characterised 15 in that the plug

conpr i sbewgenige cortaetelegngB ppirs.whi ch are capabl e of
being directly contacted by the second contacts
(3.2). 19. Connection systemin accordance with claim
18, characterised in that the plug contacts conprise

a seeti [ NN i 1)y &f ‘v
561 Ol KL ¢ SLARAIBRGOL ! Bl p ot
20 ‘housing (31) comprises insertion slots (31.1), into which it is possible to

1insert screening walls (31.1) from the outside.

-17.  Connection device in accordance with claim 15 or 16, characterised in that
‘the screening walls (32.1} are formed on a single screening element (32), and
that the screening element (32) in preference comprises contact means (32.2)

10 for grounding the screening walls (32.1).

18. Connection system comprising a connection device in accordance with one of
the preceding claims, wherein at least the second contact (3.2) of every
contact element (3) is an insulation displacement contact, as well as a plug for

-the connection of a cable containing at least two conductors, characterised

15. in that the plug comprises plug contacts (52), which are capable of being

directly contacted by the second contacts (3.2).

19. Connection system in accordance with claim 18, characterised in that the
plug contacts comprise a section with a wire-like shape (52.1) for the

insertion between cutters of the second contact (3.2).

20




