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Description

This invention relates to shield continuity con-
tacts for use in electrical connectors.

Unshielded cables may pick up interference from
external electrical machinery due to capacitative cou-
pling.

Conventionally, to guard against this, a metal or
metallic shield which is connected to ground is placed
round the cable.

A problem arises at the connectors as, to be ef-
fective, the shield must be continuous. Various meth-
ods of ensuring this continuity at the connector are
employed, depending on the type of connector used.

In connector systems, such as that described in
US-A-4571012, it is normal to connect the cable
shield to a metallic or metallised plastic outer cover on
the plug, and arrange this cover to engage with fin-
gers formed on the inside of the receptacle aperture
by folding the metallic outer cover of this receptacle
around the front face of the receptacle and into the
cavity to be occupied by the plug. The fingers thus
formed are known as grounding fingers.

The formation of shield continuity connections in
this manner is well known and has been particularly
used in the aerospace industry.

The technique has been applied to the communi-
cation industry and in particular, connectors for data
use. In this application, the arrangement described
has a number of disadvantages. Most notably the
necessity for the shield and finger design to be folded
around the connector after the latter has been com-
pleted. This is a relatively complex and costly manu-
facturing operation. Furthermore, these fingers are
all connected to earth and serve only to ground the
shield of a plug inserted into the connector receptacle.
Hence, connectors shielded in this manner cannot be
used for example, for identifying the plug inserted
therein.

Afurther disadvantage is that it is difficult, except
when used on a PCB, to connect to the grounding fin-
gers at the front face of the connector.

The present invention in its various embodiments
aims to overcome the above-mentioned disadvantag-
es.

US-A-4537459 describes a system in which a
multi-way cable is screened by an outside layer which
is compressed at the connector. A pin on the inserting
connector is inserted through the side of the moulding
and makes contact with the screening layer on the
cable. On insertion of a plug, the pin makes contact
with the earthing contact on the fixed connector thus
continuing the screening contact.

Broadly, the invention resides in the provision of
a connector which includes at least two grounding
contacts which are electrically isolated from each
other.

More specifically the invention is defined in the
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independent claims to which reference should be
made.

As the earthing contacts are electrically isolated
from each other until insertion of a shielded plug into
the cavity, it is possible to utilize the electrical linking
of the contacts by the shield as a means for detecting
the presence of the shielded plug in the connector.

Thus, the need for a mechanical patch frame is
eliminated.

Preferably, the contacts are inserted into the con-
nector body via an aperture in one of the walls.

An advantage of this is that the contact feature
may be formed by a simple stamping operation and
need not be of the same material as is used for the
outer screen thus allowing best choice of materials to
improve contact resistance and reliability and reduc-
ing costs.

Furthermore, the invention is easier to assemble
than the prior art as it involves a simple insertion op-
eration without the folding required by the prior art.

In one preferred embodiment of the invention the
aperture is in the rear wall of the connector body and
the contact may be inserted from the rear of the body.
A terminal portion will remain outside the body facili-
tating connection. Unlike the prior art construction
described previously the grounding fingers are close
to the connecting wires as they exit the connector.

Embodiments of the invention will now be descri-
bed, by way of example and with reference to the ac-
companying drawings in which:

Figure 1 is a perspective view from the front and

one side of the connector body partially showing

a contact;

Figure 2 is an exploded perspective view from the

rear and one side of the connector of Figure 1,

showing separately a contact prior to insertion;

Figure 3 is a perspective view from the front and

one side of a second embodiment of the inven-

tion;

Figure 4 is a view on the line A-Ain Figure 3;

Figure 5 is an exploded perspective view from the

rear and one side of a third embodiment of the in-

vention;

Figure 6 is a partial view of the contact of Figure

5;

Figure 7 is an exploded perspective view from the

rear and one side of a fourth embodiment of the

invention; and

Figure 8 is a schematic view of an intelligent

patching system including the connector system

embodying the invention.

The electrical connector shown in Figure 1 com-
prises a connector body 10, a plug receiving cavity 12
for receiving a plug, a pair of contacts 14 and a re-
spective pair of contact channels (not shown). The
contacts are intended to establish electrical contact
between the plug and grounding contact, thus provid-
ing a continuous path to earth.
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The side walls 15 of the cavity each have one of
the contact channels. The channels extend along the
respective side walls and receive the contact.

As can be seen from Figure 2, the grounding con-
tact 14 is inserted through an aperture 15 comprising
afirstaperture part 16 and a second aperture part 18,
in the rear wall of the connector body 10. The contact
has a resilient tongue 22 which is depressed against
its natural bias on insertion through the aperture 15.
The second aperture part 18 provides a means for
easing the insertion of the contact. The contact also
carries a retaining means 24 which comprises a fur-
ther resilient tongue which is depressed on insertion
into the plug cavity and then restored such that it
abuts the rear wall of the connector having the aper-
ture.

A second embodiment shown in Figures 3 and 4
is essentially the same as that shown in Figure 1,
however the contact 26 has a bowed portion extend-
ing into the plug cavity. A protruding portion 30 of the
contact may be used as a terminal such as a screw
terminal, a solder terminal, a push-on connector, an
insulation displacement connector or a crimp termi-
nal. The contact retaining means comprises a retain-
ing clip 28 at an end of the contact for abutting a side
wall of the body at the aperture mouth 29. The side
walls have a recess for receiving the clip 28 such that
the clip is flush with the remainder of the wall surface.
In the embodiment of Figures 5 and 6 the grounding
contact is inserted into the connector through the
front face 29 of the connector body and is retained in
place after assembly by the retaining clips 28 similar
to those of the embodiment of Figures 3 and 4.

In addition the terminal portions of the contact
have retaining tabs 32 which, with the contact in pos-
ition are folded over as shown in Figure 6 to prevent
the contact from moving out of position.

Figure 7 shows an alternative retaining means 38
for the grounding contact 42, which comprises two re-
silient tongues 40 which are depressed on insertion
into the plug cavity and then restored such that they
abut a shoulder in the side of the plug cavity.

The intelligent patching system shown in Figure
8 comprises a number of electrical connector recep-
tacles 200 of the type shown in Figure 1, into which
shielded or unshielded plugs 400 may be inserted. In
the connector receptacles 200, atleast one grounding
contact 210 from each position is connected to earth
and a further contact 230, which is electrically isolat-
ed from the earthed contact 210, is connected to a
socket identification system 600. The output of the
socket identification system 600 is connected to a ter-
minal port allocation device 800 which determines the
interconnection of the signal contacts 230 in the con-
nector 200 with the ports of a computer 100.

A next free port selection network 120, which is
connected between the terminal port allocation de-
vice 800 and the computer 100, keeps a record of
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those ports of the computer which have been allocat-
ed so that the next connector to be activated will be
allocated the next free port.

On insertion of a shielded plug 400 into a connec-
tor receptacle 200, the two contacts 210 and 230 are
bridged, taking the initially non-grounded contact 230
to earth potential. This may be used to indicate the
presence of the shielded plug 400 in the connector re-
ceptacle 200 to the socket indication system 600. The
socket indication system 600 then advises the termi-
nal port allocation device 800 to activate the particu-
lar position of the connector receptacle 200, and allo-
cate it to a port selected by the next free port selection
network 120, on the computer 100.

Generally, the number of connector receptacles
200 is less than the number of ports available at the
computer 100.

On insertion of an unshielded plug into a connec-
tor receptacle 200, the two contacts 210 and 230 re-
main electrically isolated. In this instance, plug inser-
tion may be determined by detection of a signal flow-
ing through working contacts of the connector. For ex-
ample, two of the working contacts in the plug may be
linked so that when inserted into a connector recep-
tacle, the corresponding contacts in the receptacle
will be bridged. This may be used to indicate the pres-
ence of an unshielded plug in the connector recepta-
cle to the socket indication system 600. The socket in-
dication system 600 then advises the terminal port al-
location device 800 to activate the particular position
of the connector receptacle 200, and allocate it to a
port selected by the next free port selection network
120, on the computer 100.

In a further embodiment in which a number of
connector receptacles are located in an array, adja-
cent to each other, the contact connected to ground
could be arranged to serve two or more adjacent re-
ceptacles.

Various alternatives to the embodiments descri-
bed are possible and will occur to those skilled in the
art. For example, the various retaining means descri-
bed are interchangeable so that the contact of Figure
2 could be provided with the retaining tabs of Figure
6. The choice of retaining means and contact will de-
pend on the application of the connector.

Claims

1. An electrical connection apparatus for a voice or
data communications system comprising first
and second electrical connectors, the first elec-
trical connector comprising a shielded plug; the
second connector comprising at least two earth
contacts (14;26;42) for grounding the connector,
and a connector body (10) having a cavity (12) for
receiving the shielded plug, the cavity (12) having
side walls and a rear wall, at least one of which



10.

1.

5 EP 0 599 951 B1

has an aperture (15,16,18), the earth contacts
(14;26;42) extending from outside the connector
body (10), through the aperture into the cavity
(12) for establishing electrical contact with the
plug, characterized by the earth contacts
(14;26;42) being electrically isolated from each
other until insertion of the shielded plug.

Apparatus according to Claim 1, wherein a chan-
nel extends along a side wall of the plug receiving
cavity (12) of the second electrical connector,
and the contact (14;26;42) is received in the
channel.

Apparatus according to claim 1 or 2, wherein
each earth contact (14;26;42) of the second elec-
trical connector includes means (24;28;32) for re-
taining the contact in the aperture.

Apparatus according to Claim 1, 2 or 3, wherein
at least a portion of each contact (14;26;42) of the
second electrical connector is biased towards the
plug receiving cavity (12).

Apparatus according to Claim 3 or 4, wherein the
retaining means (24;28) of each contact of the
second electrical connector comprises a tab ar-
ranged to abut the wall of the connector having
the aperture.

Apparatus according to Claim 3 or 4, wherein the
retaining means of each contact of the second
electrical connector comprises a resilient tab
(24;28) arranged to locate behind a shoulder in a
side wall of the plug receiving cavity.

Apparatus according to Claim 3 or 4, wherein the
retaining means of each contact of the second
electrical connector comprises a retaining clip
(28) at an end of the contact abutting a side wall
of the body at the aperture mouth (29).

Apparatus according to Claim 4, 5, 6 or 7, where-
in each contact of the second electrical connector
comprises a resilient tongue (40).

Apparatus according to Claim 4, 5 or 6, wherein
each contact of the second electrical connector
has a bowed portion extending into the plug cav-
ity (12).

Apparatus according to Claim 3 or 4, wherein the
retaining means of the earth contacts of the sec-
ond electrical connector comprises a tab (32) on
a terminal portion of the contact outside the con-
nector body.

Apparatus according to Claim 10, wherein the tab
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12.

13.

(32) is bent outside the body wall having the said
aperture to retain the contact in position.

An intelligent patching system for patching termi-
nals of a data or voice communications system to
a central station comprising a plurality of second
electrical connectors (200) as defined in any pre-
ceding claim, and means (230,600) for detecting
when a terminal plug (400) is inserted into the
plug receiving cavity of the electrical connector.

An intelligent patching system according to Claim
12, comprising means for activating (800,600)
the terminal connections on detection of the in-
serted terminal plug (400).

Patentanspriiche

1.

Eine Vorrichtung fiir eine elektrische Verbindung
fir ein Sprach- oder Dateniibermittlungssystem,
das erste und zweite elektrische Verbinder ent-
halt, wobei der erste elektrische Verbinder einen
abgeschirmten Stecker enthélt, wobei der zweite
Verbinder mindestens zwei Massekontakte
(14,26,42) zur Erdung des Verbinders und einen
Verbinderkérper (10) mit einer Aushdhlung (12)
zur Aufnahme des abgeschirmten Steckers ent-
halt, wobei die Aushéhlung (12) Seitenwdnde und
eine Riickwand besitzt, von denen wenigstens ei-
ne eine (5ffnung (15,16,18) besitzt, und wobei
sich die Massekontakte (14,26,42) von aufer-
halb des Verbinderkdrpers (10) durch die Off-
nung in die Aushdéhlung (12) hinein erstrecken,
um einen elektrischen Kontakt mit dem Stecker
herzustellen, dadurch gekennzeichnet, dal® die
Massekontakte (14,26,42) bis zur Einfiihrung des
abgeschirmten Steckers voneinander elektrisch
isoliert sind.

Vorrichtung gemaR Anspruch 1, wobei sich ein
Kanal entlang einer Seitenwand der den Stecker
aufnehmenden Aush&hlung (12) des zweiten
elektrischen Verbinders erstreckt und der Kon-
takt (14,26,42) in dem Kanal aufgenommen ist.

Vorrichtung gemak Anspruch 1 oder 2, wobei je-
der Massekontakt (14,26,42) des zweiten elektri-
schen Verbinders Mittel (24,28,32) zum Zuriick-
halten des Kontaktes in der Offnung beinhaltet.

Vorrichtung gemaR Anspruch 1, 2 oder 3, wobei
wenigstens ein Abschnitt jedes Kontaktes
(14,26,42) des zweiten elektrischen Verbinders
in Richtung der den Stecker aufnehmenden Aus-
h&hlung (12) vorgespannt ist.

Vorrichtung gemaR Anspruch 3 oder 4, wobei die
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Riickhaltemittel (24,28) jedes Kontakts des zwei-
ten elektrischen Verbinders einen Vorsprung ent-
halten, der so angeordnet ist, da® er an die Wand
des die Offnung aufweisenden Verbinders stRt.

Vorrichtung gemaR Anspruch 3 oder 4, wobei die
Riickhaltemittel jedes Kontakts des zweiten elek-
trischen Verbinders einen flexiblen Vorsprung
(24,28) enthalten, der so angeordnet ist, dal er
sich hinter einer Schulter in einer Seitenwand der
den Stecker aufnehmenden Aushéhlung befin-
det.

Vorrichtung gemaR Anspruch 3 oder 4, wobei die
Riickhaltemittel jedes Kontakts des zweiten elek-
trischen Verbinders an einem Ende des Kontakts
einen Rickhaltebiigel (28) enthalten, der an der
Miindung (29) der Offnung an eine Seitenwand
des Korpers stoft.

Vorrichtung gemaR Anspruch 4, 5, 6 oder 7, wo-
bei jeder Kontakt des zweiten elektrischen Ver-
binders eine flexible Zunge (40) enthalt.

Vorrichtung gemaR Anspruch 4, 5 oder 6, wobei
jeder Kontakt des zweiten elektrischen Verbin-
ders einen gewdlbten Abschnitt besitzt, der sich
in die Steckeraushdhlung (12) hinein erstreckt.

Vorrichtung gemaR Anspruch 3 oder 4, wobei die
Riickhaltemittel der Massekontakte des zweiten
elektrischen Verbinders einen Vorsprung (32) auf
einem Endabschnitt des Kontakts aulRerhalb des
Kérpers des Verbinders enthalten.

Vorrichtung gemaR Anspruch 10, wobei der Vor-
sprung (32) von der die Offnung aufweisenden
Korperwand auswaérts gekrimmt ist, um den
Kontakt auf Position zu halten.

Ein intelligentes Steckersystem zum Stecken von
Anschliissen eines Daten- oder Sprachiibermitt-
lungssystems zu einem zentralen Standort, das
eine Vielzahl der zweiten elektrischen Verbinder
(200), wie sie in irgendeinem vorhergehenden
Anspruch definiert sind, und Mittel (230,600) ent-
hélt zur Erkennung, wann ein AnschluRstecker
(400) in die den Stecker aufnehmende Aushéh-
lung des elektrischen Verbinders eingesteckt ist.

Ein intelligentes Steckersystem gemaf Anspruch
12, das Mittel zur Aktivierung (800,600) der An-
schluRverbindungen enthalt, wenn erkannt wird,
daf ein AnschluRstecker (400) eingesteckt ist.
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Revendications

Dispositif de raccordement électrique pour un
systéme de communications de voix ou de don-
nées comprenant des premier et second disposi-
tifs de raccordement électrique, le premier dispo-
sitif de raccordement électrique comprenant une
prise protégée ; le second dispositif de raccorde-
ment comprenant au moins deux contacts a la
terre (14 ; 26 ; 42) pour mettre a la terre le dispo-
sitif de raccordement, et un corps de dispositif de
raccordement (10) possédant une cavité (12)
pour recevoir la prise protégée, la cavité (12) pos-
sédant des parois latérales et une paroi arriére,
dont au moins une posséde une ouverture (15,
16, 18), les contacts a la terre (14 ; 26 ; 42)
s’étendant de I'extérieur du corps de dispositif de
raccordement (10), a travers I'ouverture dans la
cavité (12) pour établir un contact électrique avec
la prise, caractérisé par les contacts a la terre
(14 ; 26 ; 42) isolés électriquement 'un de 'autre
jusqu’a l'insertion de la prise protégée.

Dispositif selon larevendication 1, dans lequelun
canal s’étend le long d’une paroilatérale de la ca-
vité (12) recevant la prise du second dispositif de
raccordement électrique, et le contact (14 ; 26 ;
42) est regu dans le canal.

Dispositif selon la revendication 1 ou 2, dans le-
quel chaque contact a la terre (14 ; 26 ; 42) du se-
cond dispositif de raccordement électrique
comprend des moyens (24 ; 28 ; 32) pour retenir
le contact dans I'ouverture.

Dispositif selon I'une quelconque des revendica-
tions 1, 2 ou 3, dans lequel au moins une partie
de chaque contact (14 ; 26 ; 42) du second dispo-
sitif de raccordement électrique est appliquée
vers la cavité (12) recevant la prise.

Dispositif selon la revendication 3 ou 4, dans le-
quel les moyens de retenue (24 ; 28) de chaque
contact du second dispositif de raccordement
électrique comprend une patte disposée pour
étre jointive a la paroi du dispositif de raccorde-
ment ayant I'ouverture.

Dispositif selon la revendication 3 ou 4, dans le-
quel les moyens de retenue de chaque contact du
second dispositif de raccordement électrique
comprennent une patte élastique (24 ; 28) dispo-
sée pour se situer derriére un épaulement dans
une paroi latérale de la cavité recevant la prise.

Dispositif selon la revendication 3 ou 4, dans le-
quel les moyens de retenue de chaque contact du
second dispositif de raccordement électrique
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comprennent un étrier de retenue (28) a une ex-
trémité du contact jointive a une paroi latérale du
corps a la bouche d’ouverture (29).

Dispositif selon I'une quelconque des revendica-
tions 4, 5, 6 ou 7, dans lequel chaque contact du
second dispositif de raccordement électrique
comprend une languette élastique (40).

Dispositif selon I'une quelconque des revendica-
tions 4, 5 ou 6, dans lequel chaque contact du se-
cond dispositif de raccordement électrique a une
partie courbée s’étendant dans la cavité de prise
(12).

Dispositif selon la revendication 3 ou 4, dans le-
quel les moyens de retenue des contacts a la
terre du second dispositif de raccordement élec-
trigue comprennent une patte (32) sur une partie
terminale du contact a I'extérieur du corps du dis-
positif de raccordement.

Dispositif selon la revendication 10, dans lequel
la patte (32) est courbée a I'exterieur de la paroi
du corps ayant ladite ouverture pour retenir le
contact en position.

Systéme intelligent d’estampage pour estamper
des bornes d’un systéme de communications de
données ou de voix vers une station centrale
comprenant une pluralité de seconds dispositifs
de raccordement électrique (200) comme défini
dans I'une quelconque des revendications précé-
dentes, et des moyens (230, 600) pour détecter
quand une prise terminale (400) est insérée dans
la cavité recevant la prise du dispositif de raccor-
dement électrique.

Systéme intelligent d’estampage selon la reven-
dication 12, comprenant des moyens pour activer
(800, 600) les raccords terminaux lors de la dé-
tection de la prise terminale insérée (400).
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