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The connector system comprises an outlet and a single connector or a double connector. The single connector Is suitable for
connection of a service with four poles. The module of the outlet has four chambers, one pair of wires of the cable, shielded In
pairs, being accepted per chamber. Two contact pins each are mounted per chamber of the module. The outlet comprises a
base part and a cover. The single connector comprises a cover and a floor. Disposed in the housing, formed by the cover and
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connected, four wires of the eight-core cable of the outlet being used per service. The conductors extend essentially right
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ABSTRACT

The connector system comprises an outlet and a single connector or a
double connector. The single connector is suitable for connection of a service |
with four poles. The module of the outlet has four chambers, one pair of wires
of the cable. shielded in pairs, being accepted per chamber. Two contact pins
each are mounted per chamber of the module. The outlet comprises a base
oart and a cover. The single connector comprises a cover and a floor.
Disposed in the housing, formed by the cover and the floor, are two guide
bodies. The guide bodies each have two through holes in which sockets are
provided for connection with the contact pins of the outlet. The guide bodies
are provided with a shield on their part protruding beyond the housing, which
shield is in contact with the inner wall of the chambers of the outlet. The
ground connection is realized continuously throughout the connector system.
The connector system is EMC-tight. With this connector system one or two
services, as desired, can be connected, four wires of the eight-core cable of the
outlet being used per service. The conductors extend essentially right through

the connector system, which has an advantageous effect on the attenuation.

(Figs. 3, 6)
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Multipolar Connector System with an Outlet and at least one Connector for

Electrical and Mechanical Connection of Electrical Conductors

This invention relates to a multipolar connector system with an outlet and at
least one connector for electrical and mechanical connection of electrical
conductors. '

The connector system according to the invention is foreseen in particular “
for class E building cabling. The cla'ss determines the transmission quality of
electrical signals of entire transmission lines or transmission systems from one
terminal to another. In corresponding norms, such as EN 50173, limiiing values
are set down, for example, for the maximal cross talk attenuation, for the reflection
loss, etc., as well as for the highest permissible frequencies. For class E and
future classes, working with frequencies of up to 600 MHz and more Is foreseen.

The trend in technical progress is that building cabling in the future will no
longer be provided separately for telephones, electronic data processing devices,
video devices. etc., but instead only a single building cabling network will be
provided via which the information and data of all the services which come into
question are transmitted. A start has been made with ISDN (Integrated Service
Digital Network).

The building cabling usually provided for the aforementioned purpose
comprises shielded cables with eight wires or four wire pairs, respectively, each
with two twisted wires. However, at most four wires or two pairs of wires,
respectively, are required per service. With the connector system preferably used
today, which has become known by the type designatidn RJ 45, at most one
connector for a single service can be plugged into an outlet. If two services are

required at a place of work, two outlets have to be installed next to each other.
This is rather time-consuming work since more than a Single service is usually

required nowadays at most places of work.

Moreover it has been discovered that the aforementioned electrical
transmission parameters in the connector systems of the type RJ 45 are not
suitable for frequencies of over 300 MHz, and desirable magnitudes can hardly be

reached. Responsible for this is the internal connection technology having
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usually cut/clamp connections, the wires inside the outlet or the connector of this
connector system being often run bent. Moreover it is known that in the case of
the connector system RJ 45, the shielding of the individual pairs of wires is not
led. or cannot be led, directly up to the connector contacts.

It is the object of the present invention to propose a connector system
improved with respect to said state of the art. Achieved in particular should be
that more tha.n one service can be received at a single outlet.

A further object of the present invention is to improve the electrical trans-
mission parameters with respect to the known connector system of the RJ 45 type
and to make possibie transmission frequencies of up to 600 MHz and higher.
Another object is to propose an improvement in running the shielding inside the
connector system, i.e. inside the outlet and inside the connector.

The object is attained with a multipolar connector system with an outlet and
at least one connector for electrical and mechanical cohnection of electrical
conductors wherein
- the outlet comprises an outlet housing which has a metallic surtace on all sides;
- the outlet housing is divided into a plurality of individual, outwardly open
chambers;

_ at least one first connector contact, accessible from outside, is disposed In each
of the chambers; |
- the cdnnector comprises a connector housing, which has a metallic surface on

all sides:;

_ at least one second connector contact, accessible from outside, being disposed

in the connector housing, and
_at least one connector per chamber can be plugged into the chamber of the

outlet, the at Ieast_one first and the at least one second connector contacts

connecting.

Special designs and solutions relating to the other said objects follow from

features in the dependent claims.

Example embodiments as well as their applications will be described more

closely in the following with reference to the attached drawing. Shown are:

Fig. 1, an exploded perspective view of an outlet;
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Fig. 2, an exploded perspective view of an outlet with cable connected;

Fig. 3, a perspective view of an outlet seen from the front;

Fig. 4, a perspective view of an outlet seen from behind;

Fig. 5, an exploded perspective view of an outlet seen from the front;

Fig. 6, a perspective view of a SIngle connector seen from the front;

Fig. 7, a perspective view of a double connector seen from the front;

Fig. 8, an exploded perspective view of a single connector;

Fig 9, an exploded perspective view of a single connector with cable
connected;

Fig. 10, an exploded perspective view of a doubie connector with cable
connected.

Shown in Fig. 1 is an example embodiment of an outlet 1 accordihg to the
invention. In the exploded, perspective view of Fig. 1, the outlet, which is
surrounded by a two-part outlet housing 2, 3 is shown in opened state, without
cable. The two-part housing consists of a base part 2 and a cover 3, which
engages with the base part when placed thereon. Provided in addition are an
engagement strip 4, essentially on each of the longitudinal sides of the base part,
and one resiliently designed engagement tongue 5 on each of the longitudinal
sides of the cover. Upon placement of the cover 3 on the base part 2, the
engagement tongues engage over the engagement strips, whereby the cover is
held firmly on the base part.

The two parts of the outlet housing 2, 3 are preferably made of plastic.
They are produced in particular as injection-molded parts from a thermoplastic
material. The two parts of the outlet housing are covered on all sides with a metal
layer. The covering is made in a known way according to an electroplating

process. A first covering comprises a copper layer, which conducts electricity

well. and is intended for the electrical connection of a shield of a cable introduced
into the outlet with an earth or ground connection 6,7, disposed on the outlet
connection side, as will be described further on. The copper layer shields at the
same time the outlet interior from electromagnetic fields. Applied over the copper

layer is a nickel layer, intended above all for corrosion protection.
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Inserted inside the outlet housing, in the base part 2, is a module 8 with
connector poles. The module 8 has an insertion aperture 9, in which the outlet
poles are accessible. Upon insertion of a corresponding connector counter-piece,
these poles enter into an electrical connection with the socket connections of the
counterpiece. The connector system has been categorized as class E, 1.e.
suitable for transmission of frequencies of up to 600 MHz and higher. The
connector system is intended for cable of the type S/STP of category 6.

There is a semi-circular slot 12 joining a front side 10 of the base part 2
facing the cable which is to be connected with the connector. The cable insertion
aperture 11 is disposed in this front side 10. Said slot 12 extends at a right angle
to the connector longitudinal axis. An identical semicircular slot 13 is provided
joining a front side 14 in the cover 3 facing the cable to be connected with the
outlet. When the cover 3 is placed on the base part 2 of the 'outlet housing, the
slot 12, 13 is circular. Inserted in this slot Is a ring 15, which serves the electrical
connection of the shield of a cable with the earth or ground connection 6 /. Like
the other parts of the outlet, the ring 15 is preferably made of a metallized plastic.

It is essential that the outer generated surface, designated 16, of the ring 15

conducts electricity well. This can be achieved in the case of a plastic ring by
means of a metal covering, similar, for example, to that previously described. The
slot 2, 3 is dimensioned in such a way that the ring has slight play both in its
longitudinal axis and in the direction of its diameter.

The module 8 is provided with four plastic inserts 17 . each one of which
has two cylindrical through holes 18 disposed parallel to the longitudinal axis of
the base part. Contact pins come to be situated in said holes 18. Connected to
the module are' a vertical partition 19 and a horizontal partition 20, between which

will be situated one shielded pair of wires each of the connecting cable.

Shown in Fig. 2 is another exploded, perspective view of an outlet, however
with cable connected. The cable 21, which is to be connected to the outlet,
comprises a plurality of wires 22, 23, eight in the example shown, which run
twisted in pairs through a cable sheath 24. Two twisted wires in each case are

shielded by an inner shield 25. An outer shield 26 of wire mesh is positioned to

enclose completely all the wires. To connect the outlet to the cable 21, the sheath
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24 of the cable is removed in an end area. From the end of the sheath, the
twisted wires are exposed with the inner shield. The ring 15, which has been
pushed been over the sheath beforehand, is now disposed in such a way that it
comes to lie in the area of the sheath end, the wire mesh of the outer shield 26
being placed over the outer generated surface 16 of the ring 15. The outer
generated surface 16 of the ring 15 shouild be covered by the wire mesh of the
outer shield 26 as evenly as possible over the entire circumference of the ring.
The ring nes in the slot 12 of the base part 2 with the wire mesh of the outer shield
26 inverted over it. The play between the slot and the ring is such that just
enough space remains to accept the shield. When the cover 3 is placed on, the '
ring 15 is situated in the now circular slot 12, 13 together with the wire mesh of '
the outer shield 26 of the cable 21 inverted over its outer generated surface 16.
Distributed over the entire circumference of the slot, the shield 26 abuts the end
surfaces and the generated surface of the slot 12, 13. The metal covering of the
outlet housing 2, 3 acts as a contact element or an electrical contact path,
respectively, to produce an electrical connection between the ring 15, the shield
26 and the outlet housing 2, 3, or the connecting tongues 6, 7 In particular, which
are disposed on the exterior of the cover for the earth or ground connections. The
slot 12. 13 holds the ring 15 stationary with respect to the longitudinal axis of the
outlet. The slot acts as a connecting element for the ring. Thus the slot not'only
establishes an electrical contact between the shield and the connecting tongues
6. 7. but is also responsible, together with the ring, for the stress relief of the cable
21. The cylindrically designed earth connections 6, 7 are intended to receive
connecting plugs, in particular round sleeves 27, to which the earth or ground
wires are connected. Further provided in the base part 2 is an insert 29, which,
with two flaps 30 and 31, establishes the contact between the inner shields 25 of
the wires 22, 23 and the base part 2.

The outlet is shown in a perspective view in Fig. 3. The module 8 of the
outlet has four chambers 32, 33, 34 and 35, it being possible'to accept one pair of
wires of the cable. shielded in pairs, per chamber. Two contact pins 36 each are
mounted per chamber of the module 8, as will be explained further below. The

inner chamber walls 90 serve to establish the contact with the connector.
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The outlet is shown, seen from the rear, in a perspective view in Fig. 4.

Shown in Fig. 5 is an exploded perspective view of the outlet, seen from

the front side. Four plastic inserts 17 are fitted into the four chambers 32, 33, 34

and 35 of the module 8. The plastic inserts have two through holes 18 each on a
diagonal line. Inserted into the through holes 18 are contact pins 36, the eight -
wires of the cable being attached to their backs. The arrangement of the two
contact pins each in the four chambers is such that a protection against reversing
poles is achieved. The connector of a service can be plugged in only in a single

position. The insert 29 serves, on the one hand, to establish the contact between

the inner shields and the housing, and, on the other hand, as a stop device for the

module 8 in the base part 2. This stopping takes place by means of a step 37 in
the floor 38 of the insert 29. When the outlet is assembled, a recess In the lower
edge of the vertical partition 19 engages with a projection 39 on the insert 29.

Fig. 6 shows in a perspective view a single connector, in which the plug
sockets 88 are accommodated. The connector 40 is suitable for connection of
one service. It comprises a cover 41 as well as a T-shaped piece 42, which
serves as floor. The cover 41 and the floor 42 form the housing. The guide
bodies 43 which extend through the connector, are provided with through holes
44, which lie on a diagonal and in which the sockets 88 are disposed. The
diagonals on the two guide bodies 43 on which the holes 44 are situated, are
parallel. Provided in the rear end of the cover are a slot 45 and two toes 46 for
holding a protection against kinks for the cable 4/. The parts of the single and
double connector are preferably made of plastic. They are made In particular of a
thermoplastic material as injection-molded parts and are covered with a metal
ayer on all sides, and in other respects are made the same way as the parts of
the outlet. '

Shown in Fig. 7 is a perspective view of a double connector 48, which is
suitable for connecting a service with four pairs of wires to the outlet. The
connector has four guide bodies 49, which correspond to those of the single
connector. The through holes 50 are likewise disposed on a diagonal, whereby

the diagonals on which the through holes lie, of the upper two guide bodies and of

the lower two guide bodies are situated at right angles to eacn other. Sockets 89
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are disposed in the through holes 50. Disposed between the two identically
designed covers 51 and 52 is a double-T shaped central piece 53. In the rear
part of the connector there are two slots 54 and four toes 55 for mounting of a
protection against kinks for the cable.

Shown in Fig. 8 in an exploded perspective view is a single connector 40.
The floor 42 has a central crosspiece 70 and bolts 71 disposed on either side of
this crosspiece. An arcuate slot 56 in the back side end of the conhector serves
the purpose of accepting aring 57. In the back side part of the conneclor, ’
connecting pieces 58 are placed on the guide bodies 43. These pieces 58 are
also provided with through holes 59. The connecting pieces 58 are connected to
the guide bodies 43 with bolts, not visible In this figure. On both sides of the
central crosspiece 70 the floor 42 of the connector is provided with ridges 60
which hold the guide body 43. The cover 41 Is provided with a semicircular slot
61 for accepting the ring 57. A holder 62 with a kink protection 63 is mounted in
the slot 45 of the cover 41, recesses 64 on the holder 62 engaging with the toes
46 provided on the cover.

Shown in Fig 9 In an exploded perspective view is the single connector with
cable 65 connected. The guide bodies 43 are provided with beryilium bronze 72
which has contact with the housing 41, 42 and exercises the function of a shield
for the parts of the guide bodies 43 projecting over the housing. The cable 65 is
provided with an external shield 67 under its outer insulation sheathing 66. The
shield 67 consists of wire mesh. Before the cable is connected to the connector,
part of the sheathing 66 of the outer shield 67 is removed. The part of the shield
67 protruding beyond thé sheathing is inverted over the ring 57, establishing
contact of the outer shield with the housing 41, 42. Both the housing and the ring
57 are metallized, as in the case of the outlet. Two wires 68 each of the cable
are twisted together and are provided with an inner shield 69. The inner shield 69
is clamped in each case between the central crosspiece 70 and one bolt 71 so
that contact of the inner shield 69 with the housing 41, 42 is established.

Shown in Fig. 10 in an exploded perspective view is the double connector
with cable connected. The connector corre‘sponds to that according to Fig. 7.

The central piece 53 has two ribs 73 extending upward and downward. Four
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guide bodies 49 are provided, which are disposed on both sides of the central
piece 53. The guide bodies 49 are also provided with berylilium bronze 74, so that
the parts of the guide bodies 49 protruding beyond the housing 51, 52 are
shielded. Here connecting pieces 75 are likewise placed on the guide bodies with
bolts not visible in this figure. Two sockets 89 each are disposed In the through
holes 50 in the guide bodies 49. The exposed wires /6 of the cable 77 are led
into the connecting pieces 75. The wires with the inner shield 78 are each
clamped between a bolt 79 and the central crosspiece 73 in order to achieve a
good contact to the housing 51, 52. The cable 77 is constructed in principle the
same way as cable 65 according to Fig. 9, with the difference that there are four
twisted pairs of wires. Each pair of wires 76, 76 has an inner shield 78, all four
pairs of wires being surfounded by one outer shield 84. Outermost is the
insulating sheathing 80. A semicircular slot 81 or 82, respectively, is made In
each of the cover parts 51 and 52. Fitted into these two slots is an annular plate
83. The mesh 84 of the exposed outer shield is placed around the plate 83 In
order to establish a contact between the outer shield 84 and the housing 51, 52.
Projections 85 in the upper cover part 51 and projections 86 in the lower cover
part 52 lock into position in the slots 87 in the central piece 52 when the
connector is assembled.

One or two services, as désired, can be connected with the connector
system according to the invention, per service two or four pairs of wires of the
eight-core cable of the outlet being used. For one or two services with two pairs
of wires. one or two single connectors 40 is/are used, and for a service with four
pairs of wires a double connector 48 is used. With the connector system
according to the invention, the ground connection is continuously realized. A
shielding led through the entire outlet or the entire connector prevents cross talk
or side-to-side cross talk from occurring with high frequencies. The connector
system is designed as a four-chamber system with four metallized chambers 32,
33. 34, 35, one pair of wires 22, 23, 68, 76 of the cable, shielded in pairs, being
accepted per chamber. By means of this construction and as a resuit of the

continuous grounding, the connector system is EMC-tight. Because of the high

frequencies the connector system is of radial design with contact segments. A
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straight passage of the conductors through the connector system is thereby
achieved, which has an advantageous effect on the attenuation. Contrary to the
usual norm, the contact pins 36 are disposed In the outlet 1, and the contact
sockets are accommodated in the connector 40, 48. Better protection of the
contact pins is achieved by means of this reversed arrangement. Through the
arrangement on a diagonal of two contact pins each in the four chambers, a
protection against reversing poles is achieved. The connector of a particular

service can only be inserted in a single position.

In another embodiment of the present invention, the connector contacts

are prolonged and led-out for direct mounting on a printed circuit board.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:.

1. A multipolar connector system with an outlet and at least one connector
for electrical and mechanical connection of electrical conductors wherein

- the outlet comprises an outlet housing which has a metallic surface on all
sides;

- the outlet housing is divided Into a plurality of individual, outwardly open

chambers:

- at least one first connector contact, accessible from outside, being
disposed in each of the chambers;

- the connector comprises a connector housing, which has a metallic surface

on all sides:

- at least one second connector contact, accessible from outside, being
disposed in the connector housing; and
-at least one connector per chamber is engageable in the chamber of the

outlet, the at least one first and the at least one second connector contacts

connecting.

2. The connector system according to claim 1, wherein there are four
chambers, the chambers are preferably disposed in pairs next to one another and
over one another, two first connector contacts are provided in each chamber, and

one single connector per two chambers or a double connector per four chambers is

provided and Is engageable.

3. The connector system according to claim 2, wherein the first connector
contacts are disposed in the chambers of the outlet, and the corresponding second
connector contacts are disposed In the connectors in such a way that one of the

connectors I1s engageable in two specific, associated chambers only.
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4. The connector system according to any one of claims 1 to 3, wherein all
first connector contacts, which are disposed in the outlet, are contact pins, and the

second connector contacts, which are disposed in the connectors, are contact

sockets.

5. The connector system according to claim 4, wherein for connection of
muliti-core cables, each wire of the cable Is led and connected inside the outlet
essentially in the axial direction of the contact pins, and each wire of another cable
IS led and connected inside the connector essentially in the axial direction of the

contact sockets.

6. The connector system according to any one of claims 1 to 5, wherein two
second connector contacts each are disposed in a guide body protruding out of the
housing of the connector, which guide body projects into the associated chamber of
the outlet housing when the connector is plugged in, and is led through the inner
chamber wall, and the guide body has a generated surface which is at least partially
covered with a metallic shield, which surface establishes an electrical contact with

sald metallic inner chamber wall of the outlet housing.

/. The connector system according to any one of claims 1 to 6, wherein a

single connector with two guide bodies is used for connection of a service with two

pairs of wires to the outlet.

8. The connector system according to any one of claims 1 to 7, wherein two
single connectors with two guide bodies each are used for connection of two

services with two pairs of wires each to the outlet.

9. The connector system according to any one of claims 1 to 8, wherein a

double connector with four guide bodies is used for connection of a service with
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four pairs of wires to the outlet.

10. The connector system according to claim 6, wherein the connector is

provided with two or four guide bodies.

11. The connector system according to claim 6, wherein two connectors with
two guide bodies each can be combined, with holding means, into a single

connector with four guide bodies.

12. The connector system according to any one of claims 5 to 11, wherein
the connectable cables are shielded cables which have a first shield under a cable
sheathing, which shield encloses all wires of the cable, each two wires twisted
together of the cable are enclosed with a second shield, the second shield being
led inside the outlet housing directly up to the contact pins, and the second shield of

another cable is led inside the connector housing directly up to the contact sockets.

13. The connector system according to any one of claims 1 to 4, wherein the

outlet is provided with led-out and prolonged connector contacts for direct mounting

on a printed circuit board.

14. The connector system according to any one of claims 1 to 13, wherein it

is foreseen in cabling inside buildings for transmission of signals with frequencies of
up to 600 MHz and higher.
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