-'- CONNECTION DEVICE AND CONNECTION SYSTEM FOR
INSULATED ELECTRICAL CONDUCTORS The invention concerns a
connection device and a connection system for a plurality of electrically
insulated conductors. For the connection of telephone- or data lines in
telephone 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
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which demonsiNSURACEED £3 106 FRICAT! CONTWTRGRE-A-0
321 151, DE-A-2 301 398, and DE-A-196 52 422. -2 From the European

disclosure document 0 994 528 a multiple connector block is known,
which is based on the insulation displacement contact technology and

The invention concerns a connection device and a connection system for a plurality

of electrically insulated conductors,

For the connection of telephone- or data lines in telephone exchanges or
distribution systems, frequently connection devices, for example, connector blocks
are provided. These as a rule comprise a plurality of guides for first lines
("incoming lines”), a plurality of guides for second lines (Coutgoing 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) -
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
this kind, shall be, for example, EP-A-0321 151, DE-A-2301 398, and
DE-A-196 52 422.
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which is characterised by the fact that the housing is in one part. Assigned
to the contact elements, apart from the insulation displacement contacts
on one side (on 5 the side of the incoming lines), is also a cutting edge.
This makes it possible upon connecting a conductor to be connected to
simultaneously cut the conductor to the nh2eessary length, without this
requiring an elaborate tool. A one piece terminal box is also known from
US 4,964,812. In case of connection devices of the type mentioned, at
least some of the following 10 problem fields respectively come to bear.

1. Erens akbepasas i seneeriaciaeen ¢ Sth o8 ermuntipireomisigas block is
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transmission rate, the greater the problems become. In order to assure
thevdzigh ipaslsmagsioreddolity, fméﬁéﬁér@l@rﬂeo@@mes elepmermarbf Assigned to the

conReetian.Aayiges i aﬁz%&%h@r LR ﬁ'%nsggl el ec%n?avg 5 18:PEne side (on

arranged as far apar as possible or I contac ave to
eq lﬁipp%dwmfrﬂubm%ngalhgeﬁunaldmalmestﬁlﬁgsedgmﬁéwamakes it possible upon
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con}’pli 190 ‘tvoo @sbz? d 3. Manufacturing costs. In the market,

thereis an Snormous preésuré on prices for telecommunications
equipment. -3-

In case of connection devices of the type mentioned, at least some of the following

problem fields respectively come to bear.

I. 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
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
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

15

20

25

In the US - patent document 5,556,296 and the US - patent document
5,160,273 a connection device with a disconnecting contact is disclosed.
A disconnecting contact of this kind consists of two separate contact
elements each with an insulation displacement contact and a
spring-loaded end contact, wherein the 5 3pring-loaded end contacts of
both contact elements are pressed against one another by the spring
force. Between the two end contacts a separate element may now be

inserted. Such an element may be electrically insulating, as a result of
whitihhdBlepientidogiieeohp A5, A heinbthistnnpsted. doisumlen 5,160,273 a

po h ele nt of this kin r.example, is de |gned as
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ents 0 ite one r are connected by a brjdge and therefore
oA s A MR AP BBEGLEt THAn ALt ROBHPISaTh & Separate
deviegtof i ﬂliyﬂ@ﬂdﬂtfbd I@Q@ﬁ@l%?ﬁm deoniadtssarpmsheaniragousdarkédover a
spemal ap |cat|ons on the basis of their versatile functlgi\; lity, they are,

10 nofatEP BIAREM e G6 mAR AR CRNE R BERMN Indfidispiving signals. Tn

coamponemisanihithe grorasbian iRasens JealiRAROUDIRAMadenHOhow are
several parts. Apart from this -
asymmetrically shaped, so that the distance between the end contacts within a
disconnection contact pair is smaller than the distance between adjacent end

contacts between disconnection contact pairs, which results in a reduced cross-talk.

Similar connection devices may be found in US 5,967,826, where apart from this a
variant i1s 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 several 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.
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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 25 cutting-off of the lines by a separate cutter and
which may lead to uncontrolled contacts between conductors. -4-
Common to all devices in accordance, with the documents mentioned
above, is that they would not be suitable for high transmission rates of, for
example, 100 Mbit/s or more on the basis of the cross-talk behaviour,
unless they would be dimensioned to be very large. In addition they are

cRartially ven somplex,(i8, fXPensiyS) dn 2 aniac g ARGIN A3 is that

elaborate in the wiring. Embodiments of the invention seek to provide a
timnwestibnadevicwitalil Fighighatisnsivsiolenaasesarid Smedadimensidnibit/s

assuri tisfactery data transmission_securi ording,to the .
R N B SO e

tpreferench@solbeaddsime dh&0 @Aeqoudindytoay aspadtof(the ioventiow) in

ngheég&% L@émgged a COTQ},%%{%”N%}”C@- for insulated electrical conductors,

a smgﬁa pi’é}c%aﬁgusmg and wi?hwérﬁ}ﬁ‘rality of single piece contact
elements held by the housing, each of which comprises at least a first
insulation displacement or piercing contact for the contacting of a first

FEaRssionableast a.sernos Wesklagop sisplagemendQloniersing ContACkigh

for the 15 contacting of a second conductor and with a transition section
USRESHANRY HateTeRK! thaaH rdinarRppRs sRUURR SR SRtFGRr tisp e Megesion

sPIGFRNGCEORIARL (e ConiRthBIeMEnIS e HMiRG AN CLRISNE Rl RRER AR,
the contact elements being
costs should in preference also be assured.

According to an aspect of the invention, there is provided a connection device for
insulated electrical conductors, with a single piece housing and with a plurality of
single piece contact elements held by the housing, each of which comprises at least a
first insulation displacement or piercing contact for the contacting of a first
conductor, at least a second insulation displacement or piercing contact for the
contacting of a second conductor and with a transition section extending between the
first and the second insulation displacement or piercing contact, the contact
elements forming contact element pairs and the contact elements being
asymmetrically shaped in such a manner, that the transition sections of the two
contact elements of at least one contact element pair at least in certain areas are
located closer together than the transition section of one of the two contact elements

to the transition section of a next contact element of an adjacent contact element pair,

The device in accordance with embodiments of the invention possesses a housing,
which is in one part and in which there are a plurality of one-piece contact

elements, each of which respectively comprises at least one first and at least one



10

asymmetrically shaped in such a manner, that the transition sections of
the two contact elements of at least one contact element pair at least in
certain areas are 20 located closer together than the transition section of
one of the two contact elements to the transition section of a next contact
element of an adjacent contact elemgnt pair, The device in accordance
with embodiments of the invention possesses a housing, which is in one
part and in which there are a plurality of one-piece contact elements,
each of which respectively comprises at least one first and at least one -

sé@naerRnA i RUpR.disRIACe B Hier OhRIRIGIDR CONAGL.BahvesR e fingk

and the second contact of each contact element there is a transition
seurbpOTtHe coritadh WlekRinttemehrbgryid dnsaidim aaaosuthdaontert
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elements are now asymmetrical in such 5 a manner, that the transition
exdetondsteonstre cednnaudheacngs tiakanlyatsrarsition aspotiosis of bothnch
a%r&%?}%%‘% cments. e RaIl %gacfc?nﬁﬁgsc %?Q%Hl%rat%” e, Hansion: .
sections of adjacent contact elements of different pairs. As a result 0
sthieses differing distancéschetwoenthel tthngition sectidos;thegetivssatk the
ufshaviour between adiacent palis may.be edueed with fixed distances
10°between he Contacts, The %‘fﬁenng distances emeen' the transition
sections are the result of an asymmetrical design of the contact elements.
This may result in a range of advantages. A first advantage is the fact,

Até‘] %trttg%litngy Itgggen cﬂlf%grlglcgeg;setgigées re?\ireerecriint ec?rgg%gttisoﬁssjections, the cross-
talk behaviour between adjacent pairs may be reduced with fixed distances
between the contacts. The differing distances between the {ransition sections are
the result of an asymmetrical design of the contact elements. This may result in a
range of advantages. A first advantage is the fact, that the insulation displacement -

, O piercing contacts
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if so required may be arranged equidistantly. The asymmetrical shaping
ensures, that the sections of the contact elements mainly relevant for the
cross-talk behaviour - these are those, in which current flows - are
nonetheless optimised, i.e., are arranged as far apart from one another
as possible between the different pamigs._ 5 This makes it possible, without
any change of dimensions in comparison with existing connection
devices, to fulfil the requirements of a higher data transmission rate. For

irexamplarenihe basisafgambadimantsiof the inyentiemitis Rossideaka,
connection device corresponds to the category 5 according to ISO/IEC
thed g, YOO, &eﬁdtﬁﬁsmﬁ%irﬁ%aﬁs,ra%ﬁé R‘H%Wtfrg’ﬁ dbresisnngalk

bESWESIPT (R8s QrEaIRAL Yndn RSP ARKESvL1Cn Al SR IRAISING SYSIE) i

therefore may be utilised for the higher category 5. With embodiments of

arnaTwenicn BISeRBheBton ety oF mestalreboysmiaecaiplir aairs.
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screening plates are utilised between the contact element pairs. 15 By
exheinpproachiionadootdariod withtberibedirpaatd ol thdigherdisn issmaden

r QSQ)I%I&& tlét‘&pﬁléséggﬁ%ﬁe %%I(ﬁrﬁgﬁsgpﬁl@ Il%tHrlm stQSle that a
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ousing as a single, for example, injection-moul part, may have
ceiguificantdadiantagespting mathefactogogy costscarditgvar TaninCasds of
%EHJ;'-par %)usin . ¥he construction Lr}lacco ance with gmb diment %f
( L), . TalsS W d%ﬁlenSIOnf ds arﬁi. O I‘(EB =111 ?Xl 1 % EvICe. O <
e’ifivention enable the simplé inserting of the 20 contact elements’into
ctinrsingleRbagt hawkirg,. For tHelassantinkng aétheheorinection evidesgd for
therefore in the single. part housing solely chambers for the contact .
ﬂ’le glr%%eﬁ sc#gg'%r%robbe F#j()j \% 2)8%11’!1&1% 0% ﬁl@ mnvenion E(aSO connecgon devices
of the category 6 are capable of being implemented in a tight space, wherein for
this purpose preferably screening plates are utilised between the contact element

pairs.

By the approach in accordance with embodiments of the invention it is made
possible, that the housing is a single part. The manufacturing of the housing as a
single, for example, injection-moulded part, may have significant advantages: The
manufacturing costs are lower than in case of multi-part housings. The construction
in accordance with embodiments of the invention enable the simple inserting of the
contact elements into the single part housing. For the assembling of the connection
device, therefore in the single part 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 Le 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 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).
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Apart from this, as a further advantage the contact elements may be
designed as plane and it is possible that they lie in a common plane. This
is particularly 25 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 defq_rg1_§1tions, in particular by embossing
and/or shearing, they are able to be inserted into the housing together,
held together by a transport strip (bridge). -6- If the contact elements
comprise at least one essentially plane section, they are, for example,

egwmeiicel withesnastie that Napg. whishicapnests taeyo iRsplation:

displacement - or piercing contacts and which runs vertically to the plane

eXaBhbh. ADIS P iBlaihrenecebin bt M Ehraprrecs| Hip dwtsinsulation
JREQHUiRg oM ERR RCNACSIRME Rt ANG %%@symérﬁ%&%&laﬂ.e

configuration, produced, e.g., by embossing. Such e nts may be
designed as latching catches, which prevent a longitudinal displacement
of the contact elements inserted into the housing. As further contact plane

elements protruding from the contact element plane,, reinforcements may,
S & L ' 5 . h
o e A S Al NS R e
camdowvbieh dhepbforeupb dent dheguiisatienpddnecpithrumetal shebtsed, e.g., by
Reinforcements of this type may jn particular serve to assure the forces of
R ROTB TS o S RS S o ERR i (el SIS SBIC PiriRa: 2
1diigtrama dedppihaoncuctdrshn@ssentbiiycpas ahetironetcanathenaing. As
veﬁtical to the contact c-f\lements, in an,as such known manner |1n the

further contact plane elements protruding from the confact element plane,
reinforcements may be present, which at critical points increase the mechanical
stability and which therefore permit the utilisation of very thin metal sheets.
Reinforcements of this type may in particular serve to assure the forces of the two

forks of an insulation displacement contact.

It is possible that the first and second conductors run essentially parallel to one
another and vertical to the contact clements, 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 may be also possible to utilise
embodiments of the invention for connection devices, in which the first and second
conductors are not 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.e., ail
"left-hand" or all "right-hand" contact clements of ecach pair) are designed

identically. Every pair then contains respectively a first and a second contact
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15 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 may be
also possible to utilise embodiments of the invention for connection
devices, in which the first and second conductors are not parallel (angled
connection device). This may be implemented, 20 for example, with bent
contact elements. Frequently the contact elements of each pair
corresponding to one another (i.e., all "left-hand" or all "right-hand"

ef&ﬂéﬁ_ﬁt @@%ﬁp %ﬁé)ﬁf‘s@%ﬂcp ?AQ s%rc%lq@ %@RE& é%ﬂéiﬁ%&?%@frﬂlgﬁi Eﬁgigﬂtﬁeor

contains respectively a first and a second contact -7- element, where
thipyt aneantaBosechiithisoactwlvviepicditier pyithsirefmmpitiy oronksir elements
jentati [thin_the contac e [ contac t
R M A o
ideutintlorimdte idesstichlmiantherefmecdf endnoyliprefierr éd eevbodimefitst, and the

i n lement of h pair of
SQCOSII\{SV(%I'&F%Q? gﬁ%sf}lgrﬂdowga&sea%? g d?&?lggac%te?e?ne etS ta? %%?T 1p1anvé)rted 10 one
contact elements are mirror invertéd to one another. Therefore it'is

aposgsible, that so-to-say two types of contact elements, "right-hand" and
left-hand" ones, or first and second ones are present. The first and the
second contact elements may have an identical shape and solely differ
with respect to their 10 orientation. Le., the second contact elements are

Thesflirsticontagkpirmeatssomdichy fabexpnie cargaatatadbys 180deger”
around a lgngitudinal axis. This is applicable in particular in those cases,

i {richeogn Rt ehilnttd SRECBERBRS & a R SRihetitg first and the second

contact elements may have an identical shape and solely differ with respect to their
orientation. Le., the second contact elements are then first contact elements, which,
for example, are rotated by 180 degree around a longitudinal axis. This is applicable
in particular in those cases, in which contact elements do not comprise any elements

protruding from the plane (latching catches, reinforcements, etc.).

Into the - for this purpose enlarged - intermediate spaces betwesn the transition
sections of contact elements of adjacent pairs, it is possible for screening elements
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
conductors. By the insertion of insulated conductors into the insertion slots and the
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 - 1.e. the connection - takes place with

the help of a wiring tool.



protruding from the plane (latching catches, reinforcements, etc.). Into the
- for this purpose enlarged - intermediate spaces between the transition
15 sections of contact elements of adjacent pairs, it is possible for
screening elements to be inserted. These are advantageous in particular
in case of connection devices, which are fpreseen 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 20
condlissrssiBy, that toe ioisiog i fisthatetboo noupiosssictociies ifvsahivoritstbisent to
an%ﬁh%sg eﬁ%%u‘é}%x#&qssliﬂgsiemr%%hebgoz%t}/ma(:tm%qgc%?qgus% 1S 8 anner, that it is
contacted, because the cutting ferminals o piercing tips of the Contacts
propesdedlatécthiess statstolt ise possibieitinathessiidingtinobiertoidictbrsa first

- i.e, the connection :.takes place with the help,of a wiring tool. -8- Itis ..
po S B S SRR A e SR B Jincomings ines
5 attacldme rthtootuernstetiation ehsowoel Tidesdonayebeiasygnunéieicabond, here the
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two Ofl ons. In a first” orientatio
firsCiteheshsf "thsoming dlingsbSandon srempier tEenBRoN-0 $e¢dn8, to which
side (for the wiring of the second, here the "outgoing" lines) is located at .
e WP SLTBEUIE 1 e N oBoslb BN AHER S SHHEE g 1 i
aredesanignider example, from EP-A-0 994 528, to which document

reference is explicitly made here, in particular to Figure 1 and to its

description.

10 In accordance with a preferred embodiment, the contact elements are each assigned
at least one, frequently two cutters. By means of this or these, an over-length of a
conductor is cut off directly during the wiring. As a result of the fact that the cutter
is integrated into the connection device, the wiring tool is able to be designed in a
very simple manner. Nonetheless, for the wiring and the cutting-off of over-lengths

15  only a single working step is necessary. Solutions, 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 singke 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
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10 In accordance with a preferred embodiment, the contact elements are

each assigned at least one, frequently two cutters. By means of this or

these, an over-length of a conductor is cut off directly during the wiring.

As a result of the fact that the cutter is integrated into the connection

device, the wiring tool is able to be desigged in a very simple manner.
Nonetheless, for the wiring and the cutting-off of over-lengths 15 only a

single working step is necessary. Solutions, in the case of which a cutter

is provided on the wiring tool, in contrast are more complicated. The
cutiévaotageledshoniegtiecntey be prespdedeascapongponerbsefaratdection of

”OI%I ﬁalgqﬂt@géee!ﬁg[}%n(tm_rhignre]:%%s acd\rll?z? tta a3 \é\{ﬁhaé%sgt‘?rt%{fﬁlﬁyq?a%p%mised.

manufacturing technology: the™ cutter {(or Its cutting edge
fulfihtize foreeagmisite jtlthe iciseprb viden: 26 it & diftsibiet tolacledhahdhier material

in§HIatif)n g?is laceme tcor%t%ct r the piercing contact. From prior art it is
knova\ll?l, tha ‘%hé’%ﬁ{;?e‘? EROS r%l(gted 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 |
nd RS e e dh eHE BHE i RGP RS e s gpuctors
pridy agithauekortesaimer wehapngutidhtelamentsill bpgiade tauiethe cutter
oué’, which is expensive. A further -9- advantage of havin%ﬁghe cutter as a

se

Q8 UorrPBHERIEs (thallth S Kstistatln RAhaNiRRFiAadn thesgapagiance of the

CoMmpapenih Co¥ashelesameAnd KuKe AR MR ARUNIRALs TALS @6 clectrical
example, in the case of the cutter it is possible to select a harder material

th2RUSEH L SR Ev 5 AseRpttEglgvant then, and in principle it is possible that an

electrical contact exists between the cutters of adjacent contact elements. The
connection device may even be designed in such a manner, that a cutting element
forms several cutters and possibly comprises a single, common cutting edge
running transverse to the direction of the conductor, which cuts off the over-lengths

of several adjacent conductors.

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

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.
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5 Especially preferred is a construction, in the case of which the contacted
conductors do not touch the cutter anymore following the wiring

operation. Then the cutter does not contribute to the cross-talk behaviour

and the capacitance of the arrangement becomes smaller, which also
minimises losses. Also the electrical potemtial of the cutter is not relevant

then, and in principle it is possible that an 10 electrical contact exists

between the cutters of adjacent contact elements. The connection device

may even be designed in such a manner, that a cutting element forms

sevblst autdrionnly possitdyofothprisemg $idglendommmrdugting etigetly in the
runpjpg.transvers, the direction of the conductor, which cuts off the .
v e e A I B  BRERE kbl h R rotecton
thegreatact ptesnenishi doaapsplicablerthéayttetsctivis. 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
podaibtie: thollaitényy prittolititbrikisocainponenitbe wnsediorPelsiateebasis of
covered and\ﬂ?e 20, pairs of.conductors may be written or printed on in
acc‘%ﬁgﬁg@‘ ﬁsﬁfé%‘fﬁﬁ%iié:msﬁea 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. -10- Also

additioPi8Wan lorfle tPIRECHIAIRR IS anapoPesiitinlyise direasgardanse with the

insertigpvelatsdarinawanrdveirysit is possible that a gel or a weather
protection

- Figure 2 an illustration of a connection device in accordance with the invention

with in some areas uncovered contact elements and cutters,
~  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,

- 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,
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grease is present, which acts as a corrosion protection. In the following,
embodiments of the invention are described on the basis of 5 drawings.
These drawings illustrate: - Figure 1 a representation of a connection
device in accordance with the invention with two coverings, - Figure 2 an
illustration of a connection device in accorglance with the invention with in
some areas uncovered contact elements and cutters, 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
inventiogure gy & 15 srafépiciom osotedasisiofistich shamsildtaton channel,
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
cutterd’ignra 8onhectiog deliszdenacgetempae oWith ¢hebinkienrtionf tdgatbaiection

o L B A e B i clement

an installation ¢ annel, Figure
embodimmsnt of the connection device in accordance with the invention
with screens between contact element pairs, 5 - Figure 9 a contact
element pair for a variant of a connection device in accordance with the
invention, in which incoming and outgoing conductors are

- Figure 9 a contact element pair for a variant of a connection device in
accordance with the invention, in which incoming and outgoing conductors are

positioned at an angle to one another,

~  Figure 10 a plug for a patch cable for connecting to a connection device in

accordance with the invention,

- 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,
which serve as guides for electrically insulated conductors to be contacted (not
illustrated). The contact elements 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.e., the
distances between two insertion slots 2.1 of a pair are at the same distance from one
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



positioned at an angle to one another, Figure 10 a plug for a patch cable
for connecting to a connection 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 | according to Figure 1 complies
with the category 5. It comprises a housipg 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
com:ta(;h@ie?rﬁemma}esamr@edﬁa mﬂhmdapicmdlambmﬂihnedt HMyerrt from

nﬁa;h element (P%‘rs 11 are rgrowd |th anu berénglz 2. The. insertion
slo

A the embodin menct ftrated arecgf]r%%cgleé’ equﬁes?gm[?ﬂ 8. c‘fﬁgrs 45
distdrede Supetiveenmitivioei rmﬁﬁﬁfb&lﬁist]?eﬂ. oflawalnaréditidhesbame are a marking
distance frogn one 20 riother a (ﬁ] e from ne |ns tlon slot to jhte f
cloSQUTTRESISh FHeen a Iﬁe%&ﬁ) té’?samef’ t?v%a etﬁgvce% or first

5 elelimen@ibentiog dinestonpriskde-t@venighesodrivtiichiassiva felitfiehackle 7.1,
attach in an installation,channel, Apart from the housm an%ﬁtﬂhe i
cont BB R R AR TR e S5 Tb S KT 418Y GhBipchanically
fungiiidadwvilidier explaiaed further below. In addition shown are a marking
covering 6 for second lines (outgoing) lines) as well as a cable covering 7
for first 5 lines (incoming lines). The cable covering 7 comprises a tension
relief shackle 7.1, on which an incoming cable comprising several

condusiaisemavhbenmRgeNCRlMIustrated only in part. Therefore one can see the
contact elements 3 arranged in pairs next to onc another as well as first cutters 4

10 and second cutters 5. Per contact element there is a first cutter 4 and a second cutter
5. The contact elements are essentially plane and define a contact element plane.

The cutters in preference are arranged parallel to this contact element plane and are
electrically insulated from the contact elements. The construction and arrangement

of the contact elements in contact element pairs 11 are particularly well visible in

15  the Figures 3 and 4. Each contact element forms a first insulation displacement
contact 3.1, a second insulation displacement contact 3.2 and a transition 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 insulated 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 Viéible 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



guided and/or attached. guided Figure 2 the housing 2 is illustrated only

in part. Therefore one can see the contact elements 3 arranged in pairs

next to one another as well as first cutters 4 10 and second cutters 5. Per
contact element there is a first cutter 4 and a second cutter 5. The contact
elements are essentially plane and defing3za.contact element plane. The
cutters in preference are arranged parallel to this contact element plane

and are electrically insulated from the contact elements. The construction

and arrangement of the contact elements in contact element pairs 11 are
pattibardrsemetitvidithe et BithelBigentssi8 thnddireetich obithant Beghedinal axis.
forms.a first.insulation displacement .contact 3.1 a second insulatio

dis{%J]%lcﬁ m%%#?gn a&og%%% apt?gﬁiéﬂﬁ%’ngggcﬂgjtr? 3 uhning %é?&e‘éeﬁ‘.mved;
It leepossibiBttnattiky itlsel&tiohinkisplade e htoomtants Bepic@P are two latching
shaped. inap as such known manper and are provided for the.multi :
con a%[?ﬁg%gf Pnegu?g?éécggxgﬁ%@rg 8 Se?%%&ﬁ%}e?%%% t@ﬁéeShaped n
ramgeh imtlher2g, thasdatdpeinbodiment tiee foawlatiospdfsplaedmeiibg elements,
coptacts sess reinforcements 3.4, which haye been produced by

em %ls%}lr?g?%ﬁ%n (f(afﬁwcqé gﬁ%@“ﬁ%‘éﬁ%@dﬁsﬁ%ﬁﬁ@%nd 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

AR SR AbATs A B Y Shapfsbsh HoPRTGCHE Buseefirymanner,

- toghatrathe B8 GAIOR AN IGERISLRN QR 3:3NRIGOMABE IRMEALY, displacement
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comprise latching catches 3.5 formed by shearing, which following the

inggmaﬂso%gq{gmgetsg%}ﬂgﬁ@sqrﬂgth?etwo contact elements of a contact element

pair are closer to one another than to the transition section of a contact element of
an adjacent pair. This is in contrast to the prior art, in accordance with which the
contact elements are respectively symmetrical (in this, the plane of symmetry is the

plane extending in longitudinal direction, vertically to the contact element plane).

On the basis of the elements provided by embossing (latching catches 3.5,
reinforcements 3.4), the first and thé second contact element 3 of every contact
clement pair are not only different with respect to their orientation, but they also
differ geometrically. In the illustrated example, 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
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



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

prevent -13- a displacement of the contact elements in the direction of

their longitudinal axis. During "shearing" contrary to punching, the

material is not completely removed; here simultaneously the latching

catch is bent over. Depicted are two latching- catches 3.5 per contact

element. If the chambers are asymmetrical and shaped in 5 such a

manner, that during the insertion they form a stop for the latching

elements, then one latching catch per latching element is sufficient. The

contadt ekengndistasucispnmaeniécathes fapediagdin paricglapémsbuottlaey are not

manpn IS in th of.an equidistant arrangement of the . ..

ot SR AR ey S AN el g misure s

contdatrelermerdd ofaloottadlelestenviCopaircarsaciosknientrie adotheutter 4 are

than to.the. transition section.of a contact.element of an adjacent pair. .

T B M e S SR iion . on
Selernberttssarefredpdctivalyptyydmaetidattindhitdhenplacnerofmlmenaityriss assured,

the plane extending in longitudinal direction, vertically.to.the contact

eler%%%trﬁfgﬁe??dgqrg?ﬁel%égﬁsS(S)f n((asuerf:éfm SISSURTICRY Canbsuamgetween the

(latehinty catchestBeSutiorraikéonganeents 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 example, the first and the second contact elements are mirror

invargaHOPNRIARAKRI Yo W UilG RS MANNG SRREANIN: FRNESIARR BERments makes
inserted into the insertion slots 2.1 of 20 the housing from the outside, as

a rdtiBIShRATTRUM X SSETBH KRBMHasTHFRSthEhe device in accordance with the

10 invention. The housing 1 is in preference manufactured as a single injection-
moulded part. For the manufacturing of the contact elements 3, of the first cutters 4
and of the second cutters 5, by punching and subsequent embossing respecti‘vely
out of a metal sheet - for example sheet steel - a primary product is manufactured.
This comprises a plurality of contact elements/cutters, which are held together by
15 bridges 13, 14, or 15. The primary products if so required 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.
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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 constigcted -14- and arranged in such

a manner, that following the wiring operation they are not contacted by

the conductors. This is illustrated particularly clearly in Figure 5, where a
wired conductor 12, a section of a contact element 3 and a cutter 4 are
dePigted. THesuttes irwitheoilivstiate d @ndosdimdntesempiisbehithe coverings 6, 7
indentation 4.1, on 5 the,basis of whi fety distance between the .

comu e I RS I TR RS Ttk opening 21.1
enpuredcthtribisisotical eottaciidgvdtwebththebéo nbhiatel; Bpanth@s of which

cugler takes Plac . Figure 6 ilgu tr%tes how the utilisation of essentially
€ CONRNec %O CVI%S arce &t acned. . . .
plane contact elements makes possible a particularly simple

manufacturing of the device in accordance with the 10 invention. The
housing | is in preference manufactured as a single injection moulded
facturing of the contact elements 3, of the first cutters 4

t. For th S _
iR dPE e B b el Bl liarnaien srebpdiremidhfomegrghion device

respectivelineskefietResinlaieatis Rrenampla BhefksiSimaBiRady fers from
product is manufactured. This comprises a plurality of contact

eldhferig/dsaenbedahavarkonbie fadethat By iserithfesoriict £lapan e (not
Primady NEAY Uit Se I WERL A GibiR A RGN s GOTERRANGS {Geening

the length of the connection device and subsequently in the orientation

actBiting b Blisfedcarepitauea eamaERlsmsers b ine hegsirgring walls in

the housing 31, special insertion slots 31.1 between contact element pairs are
provided. As a result it is also possible to insert the screening element into the
housing from the outside. The screening walls 32.1 screen the contact elements of
adjacent pairs, in particular in the zone, where the insulation displacement contacts
are spatially closer together than in the zone of the transition sections. The
screening walls 32.1 are all electrically connected with one another. Apart from
this, the screening element 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.
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
above, in the device with the same overall width according to Figure 8 only 8 pairs

are provided.



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 comprise

any sections, which are bent over by moygthan 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. -15- Figure 7 illustrates two connection
deVicdggirth® easmiabiwimhditepatvefings:Mmbodaremffixatuiraad, in which the
installatioH cgggrge

l21. The %atc%hes 2.3 en a%e in og nin?ﬂm.l pro ideﬁ i
for TS BURGLS SHUHAE FERTEHOEY #ie Tl RRSHTEUBY I8 RS BPRRfch ven |

thefoontiectioandévicaingreofittdebedaiplad-igonead thchausing 3 lopkandditional
alternative embodiment of the %nect'on device jn a cordan%e with the

B A AT RO BB Gee OlrILR FR5HF FRbGHIments and the
5 desaribad: gevd pishefact: tingloaiiwesniibedeaniast @Ipment RaksBMhvention

illustrated) respectively a screening element is present. This is formed b
'scrbgeﬁﬁﬁ "Wiﬁ?%@t% ?cF‘Paﬁ@spgggtéqazgﬁ%s clRs R shtians gl of the
thetgereesingwalisiondd dTeheusingidl Hpecal IngetiRnssIgrsBl . hsymmetrical
between contact element pairs are , provided. As a result it is also

poSOBTE SRRV L TeRPEEin G iRt HED frNsSISIRG TRehatien displacement
outgigieactde s61RENUNAG MAYS SidaBTREMENAARNIBELSIBMEBIS Qer together than

adjacent Pairs, in particular in the zone, where the insulation displacement
10 cortbsfistanecsiodhsipfiaersd cratethelemant pf thdisrraigraiamapaision

sections. The

The Figures 10 and 11 illustrate a plug of a connection system, which instead of
the direct contacting of cable cores (corresponding to the conductors) is capable
through the insulation displacement contacts of being utilised to make a contact
between a two-core cable and a contact element pair. The plug possesses a plug
15 housing 51 with at least two plug 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
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15 screening walls 32.1 are all electrically connected with one another.

Apart from this, the screening element 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, corregspands 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 wouldectheligtlisationtof alifferte A2ty it of Asyiike etrit@ic dintactss-section, for
eleg}ggntsi IS elllssor(g)osd@il%llg. Igctcontiast tge degice of the categqry 5 with hich
10 COMRCE elBmentSairt SSSHREETDs Tnbde ifPh SIS with Lihe Whic
overatiesyidtidaceotitin g foaiguiduSianty Bhpaissiaidpiayidathpddolff. It extends

Figure 9 a contact ent pair of an embogdiment is illusfrated, in which
e AR e TRBHEB B s e e P ORRE extends
anethtcaltyen dicfosthetnormiachiing af theselangied weRe alametsmprises
42 one, additional. processing_step is necessary than in the case of the
ab8vE8 b%od]l%%H?g SRePen %ih 'ugﬁh’é’etbﬁéibﬁ/ REHoMAYa Gy fSicite least one

theingelatinadipidansenniththe fvention is still implemented also in this
embodiment. The transition sections 41.3 of the two contact elements of
a pair also here on the basis of the asymmetrical construction (with

respect to a plane, which connects the insulation displacement contacts

togethesiaRsl sune YRKIGAYthe RIRReBSCIARShH RS AReaioatheLhaR with

four plug contacts.



ro

10 the distance to the adjacent contact element of a different pair amounts
to. The Figures 10 and 11 illustrate a plug of a connection system, which
instead of the direct contacting of cable cores (corresponding to the
conductors) is capable through the insulation displacement contacts of
being utilised to make a contact between a two-core cable and a contact
element pair. The plug possesses;d plug 15 housing 51 with at least two
plug 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 gditl&Bvid 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 patrticularly clearly in
Figure 11, where apart from a plug contact 52 also a section of a contact
Celeirnein? devitistratethsildtiguetettitae diawitigrd depicts aisige \iaweof

a contact element with plug.contact. Drawin is a view, of this ,
hog éﬁf@ﬁﬁéﬁéﬁsﬁl %%x%?%tﬁ?&%?g ﬂﬁ%ﬁiﬂﬁﬁ&ﬁﬂ%@dsms
e AAgERBRiSeciidnel o thindingionGigpl LhaminAY ik @rdievhisem

above, 25 The plug contact at the end side comprises_a wire-like section

fag3he confatting Hhé IHFOOdHRorAlifGthe Heeiiceantien displsghtent
obgvanh dbpderksrahth@niainsulation signiaaement £Nast 3 dankhifon

wire-like section in cross-section, for example, is round or rectangular. It

SqFHen{EXERdnp BV BRI it teorterich s trtioa: SiPRIGHRRRAGF

piEhiisdnsulation.stipped alimirxtendanbetwasn Wenparaligiongyes.
52.3, which form a plane. Here, this plane extends

contact elements being asymmetrically shaped in such a manner, that the

transition sections of the two contact elements of at least one contact element pair

at least in certain areas are located closer together than the transition section of

one of the two contact elements to the fransition section of a next contact element

of an adjacent contact element pair,

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

vertically to the plane section.

Comnection device in accordance with claim 1 or 2, wherein the housing has a row
of first insertion slots and a row of second insertion slots formed therein, and the

contact elements are arranged in such a manner, that a first insulated conductor is



5 vertically to the contact element plane. At the other end the plug contact
comprises a cable contacting section 52:4, which on its part may
comprise at least one insulation displacement contact 52.5. Conceivable
are also plugs with more than two plug contacts, for example, with four
plug contacts. 10 - 18 - CLAIMS 1. Connection device for insulated
electrical conductors, with a single piece housing and with a plurality of
single piece contact elements held by the housing, each of which
comprises at least a first insulation displacement or piercing contact for
the contacting of a first conductor, at least a second insulation
displacement or piercing contact for the contacting of a second conductor

M AR URR- R8P AeRUTa R BRI Mol ARG ic e
Insulation displacement or piercing contact, the contact elements forming
gotitatct etcimsenttpants arfursthissatiotastoe lemien ts doaih insdyrednatmidadior is
R R O T A
pair at least in certain areas a
tmeader ioldse it ogmtsardhian thedrawisitintRection of one of the two
contact elements to the transition section of a. next contact element of an
adjacent contact element pair, 2. Connection device in accordance with
claim 1, wherein the contact elements comprise a plane section and are

IR Gal il inr esjeegirier thah PIRNBndbiChe preceding claims, wherein at
least one cutter is assigned for cutting off an over-length of & conductor to every

contact eiement.

Connection device in accordance with claim 4, wherein a first cutter for cutting
off the over-length of a first conductor and a second cutter for cutting off the over-

length of a second conductor is assigned to every contact element.

Connection device in accordance with claim 4 or 3, wherein the cutter assigned to
a contact element or at least one of the cufters assigned 10 the contact element is

constructed as a separate component.

Conmnection device in accordance with claim 6, wherein at least one cutter
constructed as a separate component is planar and is arranged paraliel 1o a first

contact element plane,

Connection device in accordance with claim 6 or 7, wherein the housing and the
cutter are shaped and mutually arranged in such a manner, that a contacted

conductor does not contact the cutier afier the cutting off of the over-length.



10.

11

12.

13.

14.

connects the insulation displacement and/or piercing contacts and which
extends vertically to the plane section. 3. Connection device in
accordance with claim 1 or 2, wherein the housing has a row of first
insertion slots and a row of second insertion slots formed therein, and the
contact elements are arranged in such a manner, that a first insulated
conductor is -19- 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 insulated conductor is capable of being contacted by a
second insulation displacement or piercing contact, in that it is inserted
into a second insertion slot. 4. Connection device in accordance with any
e of the preceding claims, wherein at least one cutter is assigned for
SR 355 R S o R 38y HBF o) AURGBAING SHALRS Surher
canpasition ceMsadiarcereRipaadddheintowhrreln wifiiss spéiardar
cutting off the over-length of a first conductor and a second cutter for
cutting off the over- length of a second conductor is assigned to every
contact element. 6. Connection device in accordance with claim 4 or 5,

wharebihisHie RaSIgRRALO vk AMRRtLIRNSROhA LIRS IRNG AR &

cutters assigned to the contact element is constructed as a separate
dorinssianen/foc tinrsashmentnla rable e fepsier wiiel deires, wherein at

least one cutter constructed as a separate component is planar and is
arranged parallel to a first contact element plane.

Connection device in accordance with any one of the preceding claims, wheremn
the contact elements comprise latching catches for the prevention of longitudinal

movements of the contact element arranged in the housing.

Connection device in accordance with any one of the preceding claims, wherein
the first and the second insulation displacement or piercing contacts are arranged
1n such a manner, that the first and the second conductors are guided on sides of

the housing located opposite one another.

Connection device in accordance with claim 12, wherein the contact elements are

planar and are located in a common plane.

Connection device in accordance with claim 12 or 13, wherein the contact

elements are flat except for possible elements produced by embossing and/or

shearing of a punched out metai sheet.
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17.

i8.

16,

20,

8. Connection device in accordance with claim 6 or 7, wherein the housing
and the cutter are shaped and mutually arranged in such a manner, that a
contacted conductor does not contact the cutter after the cutting off of the
over-length. -20- 9. Connection device in accordance with any one of the
preceding claims, further comprising a covering for covering the contacts
following the wiring operation. 10. Connection device in accordance with
claim 9, wherein the covering comprises a fixing element for the
attachment of a cable as tension relief device. H. Connection device in
accordance with any one of the preceding claims, wherein the contact
elements comprise latching catches for the prevention of longitudinal
oeNapessielibeisoRarlslemenhaARNGRA dp Hhe #@Héa; dfims, further
Connection device in accordance with any one of the preceding cfalms,
wERE nEhelrEically eradsetive garrspiagowalis piaenged mebvesie bin gontact
CHNRAIS&RS arranged in such a manner, that the first and the second
conductors are guided on sides of the housing located opposite one
another. 13. Connection device in accordance with claim 12, wherein the
contact elements are planar and are located in a common plane. 14.

npsstion deyice | ance with claim 12 or 13, wherein the contact
S A SR B e e
amgrtionstietsrimgporEighun chpukblermeiasaheateiig daLEHonetiwuERIICe
in accordance with any one of the preceding claims, further

Connection device in accordance with claim 15 or 16, wherein the screening walls
are formed on a single screening element, and that the screening element in

preference comprises contact means for grounding the screening walls,

Connection system comprising a connection device in accordance with any one of
the preceding claims, wherein at least‘the second contact of every contact element
is an insulation displacement contact, as Weii as a plug for the connection of a
cable containing at least two conductors, and wherein the plug comprises plug

contacts, which are capable of being directly contacted by the second contacts.

Connection system in accordance with claim 18, wherein the plug contacts

comprise a section with a wire-like shape for the insertion between cutters of the

second contact.

A connection device substantially as herein described with reference to the

accompanying drawings.
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comprising electrically conductive screening walls arranged between the
contact element pairs. 16. Connection device in accordance with claim
15, wherein the housing comprises insertion slots, into which it is possible
to insert screening walls from the outside. 17. Connection device in
accordance with claim 15 or 16, wherein the screening walls are formed
on a single screening element, and that the screening element in
preference comprises contact+gans for grounding the screening walls.
18. Connection system comprising a connection device in accordance
with any one of the preceding claims, wherein at least the second contact
of every contact element is an insulation displacement contact, as well as

Q_%}%‘otr the cotnnectl n of cabl ontal %t;i!faSt two ,conductor%h
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d@eﬁi@pdﬂjﬁﬁg)dmm@sted by the second contacts. 19. Connection system in
accordance with claim 18, wherein the plug contacts comprise a section
with a wire-like shape for the insertion between cutters of the second
contact. 20. A connection device substantially as herein described with
reference to the accompanying drawings. - 19. 21. A connection system
substantially as herein described with reference to the accompanying
drawings.



