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Description

[0001] This invention relates to electrical connectors
and deals with connectors having insulation displace-
ment contacts.

[0002] Cost pressure and fast growth in telecommuni-
cation, electrical and electronic infrastructure have cre-
ated an increasing demand for accessories that facilitate
quick and reliable installation of electrical systems, elec-
tronic systems and telecommunication network systems.
The termination of several wires to one connector having
insulation displacement contacts ("IDCs") occurs fre-
quently in such installations. This step of an installation
often requires manual labour. Hence several approaches
have been made in the past to reduce labour cost by
making this particular process quicker and more reliable.
[0003] Anexample of such an approach is the German
patent application DE 3320440 A1, in which bosses on
the inside of a hinged cover serve as tools for forcing
individual insulated wires between the insulation dis-
placement jaws of a corresponding contact. The cover
has a pair of latching arms with inwardly projecting latch-
ing portions which engage under shoulders when the
cover is fully closed.

[0004] Another example is Japanese patent applica-
tion JP 2002-359015. The tip of a metal plate spring form-
ing one end of a connecting electrode is pressed onto
electric wires by a clamping plate pivotally attached to a
base. After connecting an electrical wire, the electrical
connection can be disrupted by raising the tip of the
clamping plate by a fingertip.

[0005] Both of these prior art approaches provide con-
nectors in which all incoming wires are connected to re-
spective IDCs in a single step. In DE 3320440 A1, the
cover can be used once for connecting wires to IDCs,
because the cover is latched when it is fully closed for
the first time. In JP 2002-359015, wires that are already
connected to IDCs are removed from their IDCs when
raising the clamping plate carrying the IDCs, and when
connecting an additional wire, the wires that had previ-
ously been connected and had then been removed from
their IDCs, will be connected again, at the same time as
the new wires are connected.

[0006] W02006/036292 mentions a cap, pivotally
mounted to the housing of an insulation displacement
system, wherein an electrical conductor is inserted into
IDC contacts by closing the cap, and once inserted, the
cap can be reopened and a second electrical conductor
is inserted into IDC contacts.

[0007] WO2009/029398 mentions an insulation dis-
placement connector block comprising a termination tool,
which has a body portion which is pivotable between an
open and a closed position relative to the block, for urging
at least one electrical conductor into an IDC element of
the IDC block.

[0008] While those documents talk about pivotable el-
ements for connecting wires to IDCs, those pivotable el-
ements need to be actively returned into an open position
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by the installer, in order to be ready for connecting a
further conductor to an IDC. This often requires pulling
on the pivotable element, where it was previously pushed
for connecting a conductor.

[0009] Hence there is a need for connectors that facil-
itate quicker sequential connection of wires to respective
IDCs.

[0010] The present invention is addressing this need.
It aims at reducing installation time of electrical and elec-
tronic installations.

[0011] The present invention provides a connector
comprising two or more IDCs, an actuator for securing
wires to IDCs, and a resilient element, the actuator being
positioned such that it can be moved from a first position
to a second position relative to an IDC, thereby securing
a wire to the IDC, and the actuator and the resilient ele-
ment being positioned such that the resilient element can
move the actuator from the second position to the first
position, with the wire remaining secured to the IDC.
[0012] An advantage of the connector of the present
invention is that it may allow for quick sequential securing
of wires to corresponding IDCs by repeatedly moving the
actuator fromitsfirstinto its second position. Anindividual
wire can be positioned relative to an IDC and be secured
by moving the actuator from its first into its second posi-
tion. Thereafter, the actuator is automatically moved back
into its first position by the resilient element, and is ready
for securing a next wire to a corresponding IDC, while
the previously secured wire remains secured to its IDC.
The next wire may then be positioned individually relative
to an IDC and be secured by moving the actuator again
into its second position. The resilient element moving the
actuator back into its first position prepares the actuator
for securing of a further wire to an IDC. Because no sep-
arate action is required to move the actuator back into
the first position, the installation process is less time con-
suming, particularly when many wires are to be secured
to IDCs.

[0013] The present invention also provides a connec-
tor as described above, wherein the actuator is perma-
nently attached to the connector. The actuator may there-
by always be available to be operated, when awire needs
to be secured toan IDC. Installation time may be reduced
if the installer does not need to identify the type of con-
nector that he is presently working on and get a suitable
actuator for it.

[0014] The present invention also provides a connec-
tor as described above, wherein the actuator is pivotably
mounted. A pivotable mounting of the actuator may allow
for a simple operation of the actuator and for a rugged
mechanical layout of the connector, yet providing ade-
quate guidance of the actuator when the actuator is
moved with respect to an IDC.

[0015] The present invention also provides a connec-
tor with a pivotable actuator as described above, wherein
a pivot axis of the actuator is oriented perpendicularly to
a direction defined by a long extension of a receiving slot
of one of the IDCs. This orientation may allow for a wire
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being pushed into the receiving slot of one of the IDCs
from the direction into which the receiving slot of that IDC
opens, resulting in a simple mechanical layout of the con-
nector and the actuator.

[0016] The present invention also provides a connec-
tor with a pivotable actuator as described above, wherein
a pivot axis is oriented perpendicularly to the direction
defined by a long extension of the receiving slot of one
of the IDCs, and wherein the pivot axis is further oriented
parallel to the plane defined by edges of the receiving
slot of the one of the IDCs. This orientation may allow for
little space being required for the pivoting movement of
the actuator, if the connector comprises a row of IDCs,
mounted parallel to each other, i.e. with the planes de-
fined by the edges of their respective receiving slots being
parallel to each other.

[0017] The present invention also provides a connec-
tor as described above, wherein the actuator can be man-
ually moved from the first position to the second position.
Manual actuation may save time in installation of the con-
nector and may make installation easy, because no tools
may have to be brought in place to move the actuator.
[0018] The present invention further provides a con-
nector comprising a resilient element, wherein the resil-
ient element is firmly attached to the actuator. The firm
attachment may help to provide guidance for the moving
parts of the resilient element. It may also avoid loss of
the resilient element when the actuator might be subject
to irregular, unforeseen mechanical forces, e.g. when a
wire got positioned inadvertently between resilient ele-
ment and actuator, in which case the resilient element
mightremove itself from the connector, if it were not firmly
to the actuator.

[0019] The present invention also provides a connec-
tor comprising a resilient element, wherein the resilient
element is in slideable contact with the actuator. This
arrangement may allow for a simpler mechanical design
of the connector, because it may allow for differential
movement between the resilient element and the actua-
tor. Such differential movement may occur, for example,
when the pivot axis of the actuator is not collinear with
the pivot axis of the part of the resilient element, with
which the resilient element touches the actuator.
[0020] In another aspect, the present invention pro-
vides a connector comprising a resilient element, wherein
the resilient element and the actuator are one piece. In
such an embodiment of the invention, the connector may
require less parts to be assembled in manufacturing the
connector. The resilient element and the actuator being
one piece may increase the reliability of the connector,
because in manufacturing the connector, there is no sep-
arate or additional mechanical connection between the
two parts required, that might fail later.

[0021] The present invention also provides a connec-
tor comprising a resilient element, wherein the resilient
element comprises a polymeric material. The resilient
element may, for example, comprise polyethylene, poly-
propylene, or polyoxymethylene. Polymeric material
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lends itself to many current production processes of re-
silient articles. It may make manufacturing of the resilient
element and of the connector as a whole less costly.
Many polymeric materials are electrically non-conduc-
tive, and their use may make other measures to provide
electrical insulation obsolete, thereby saving manufac-
turing cost.

[0022] The present invention also provides a connec-
tor comprising a resilient element, wherein the resilient
element comprises metal. Metal may provide fora rugged
and long-lasting resilient element. A resilient element
comprising conductive metal may enhance the electro-
magnetic shielding of a shielded connector. The resilient
element may, for example, be made of phosphor bronze
or aluminium.

[0023] Inyetanotheraspect, the presentinvention pro-
vides a connector, wherein the connector comprises a
wire retention element for securing a wire relative to the
connector in a direction along the wire. The wire retention
element may act as a stress relief and may avoid forces
like, for example, a pull force in a direction along the wire
or a bending force which might tend to remove the wire
from its IDC, being transmitted to an IDC. Such forces
could result in a wire being pulled out of an IDC. A wire
retention element may also help in limiting the directions
from which pull forces could be exerted through the wire
upon the IDC, so that only pull directions may be possible
that are substantially perpendicular to the plane defined
by the edges of the wire-receiving slot of the IDC. A wire
retention element may thereby increase the reliability of
the connection between the IDC and the wire secured to
it. The wire retention element may, for example, comprise
two edges, which frictionally engage between them the
outer sheath of a wire. Alternatively, the wire retention
element may, for example, comprise a clamp, which fric-
tionally engages with the outer sheath of a wire and pre-
vents it from slipping. The wire retention element may
also, for example, comprise a cable tie or a wire strap.
[0024] In a further aspect, the present invention pro-
vides a connector, wherein the connector comprises a
housing, mounted such that the IDCs are on all sides
surrounded by the housing. A housing may provide me-
chanical protection to the elements of the connector, it
may also contribute to the mechanical stability of the con-
nector. If the housing is made of a electrically insulating
material, itmay also provide protection againstaccidental
electrical contact between the IDCs and other electrical
elements inside the housing and other electrical compo-
nents in the vicinity of the connector.

[0025] The present invention also provides a connec-
tor comprising a housing, wherein the housing is mount-
ed such that the IDCs are on all sides surrounded by the
housing or the actuator. This design may allow to make
the connector smaller and less costly to manufacture.
[0026] The present invention further provides a con-
nector, wherein the connector further comprises locking
means operable to secure the actuator in the second
position. The locking means may prevent any further
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movement of the actuator, for example a movement into
the first position. Preventing further movement of ele-
ments of the connector is often desirable because mov-
ing parts might stick out of the connector and, during
installation of a network system, get caught by cables,
wires or other connectors in the vicinity of the connector.
In embodiments, where the actuator, in its second posi-
tion, prevents a wire from slipping out of the gap between
two cable retention devices, the locking means contrib-
utes to holding the wire between the cable retention de-
vices. Once a connector is locked by the locking means,
this locked state may also be used as a signal of one
installer to a second installer that the connector is finally
connected and does not require connection of another
wire. The locking means facilitates a quick and reliable
installation of systems having a connector according to
the present invention.

[0027] The locking means may comprise one or more
arms that are attached, at one end, to the actuator, and
at their respective other end, are provided with means to
attach this other end to another part of the connector.
The locking means may comprise one or more latches
that can be brought into engagement with suitably
shaped corresponding catches. The locking means may
comprise one or more loops attached to the actuator that
can be engaged with corresponding hooks on some other
part of the connector.

Short description of the Figures

[0028] The invention will now be described in more de-
tail with reference to the following Figures exemplifying
particular embodiments of the invention.

Figure 1: Perspective view of a first embodiment of
a connector according to the present invention, be-
fore securing of a wire;

Figure 2: Perspective view of the connector of Figure
1, with the actuator removed;

Figure 3: Perspective view of the actuator of the con-
nector shown in Figure 1;

Figure 4: Perspective view of the connector of Figure
1, after securing a wire, unlocked;

Figure 5: Perspective view of the connector of Figure
1, after securing a wire, locked;

Figure 6a: Perspective view of the connector of Fig-
ure 1, with outer walls removed, in the second posi-
tion, showing a resilient element;

Figure 6b: Perspective view of the connector of Fig-
ure 6a, in the first position;

Figure 7: Perspective view of a second embodiment
of a connector according to the invention, comprising
a different resilient element; and

Figure 8: Perspective view of a third embodiment of
a connector according to the invention.
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Detailed description of embodiments

[0029] Herein below various embodiments of the
present invention are described and shown in the draw-
ings wherein like elements are provided with the same
reference numbers. Figure 1 is a perspective view of
one embodiment of a connector 1 according to an aspect
of the present invention. It has a housing 10 and an ac-
tuator 20, which is pivotally mounted on the housing 10.
The actuator 20 is in its first position, which is an "open"
position, in which a wire 50 can be inserted into the hous-
ing 10 and positioned there.

[0030] The housing 10 supports four IDCs 30 in a stag-
gered arrangement. The IDCs 30 are of a known design.
Each IDC 30 comprises two resilient blades forming, be-
tween them, two parallel edges. The edges form, be-
tween them, a longitudinal receiving slot which is open
at one end. A wire 50 can be inserted into the receiving
slot of the IDC 30 at the open end, whereby the wire 50
is secured between the edges of the IDC 30. In the Figure,
the parallel edges and the long extension of the receiving
slots of all IDCs 30 are oriented vertically, i.e. parallel to
the long extension of the wire retention elements 40.
[0031] The housing 10 also supports, at a front side of
the connector 1, five arrow-shaped wire retention ele-
ments 40, arranged next to each other in a row. The re-
spective distal portions 42 of the wire retention elements
40 are tapered such as to facilitate introduction of a wire
50 between two of them. The wire retention elements 40
are laterally sized and spaced such as to accommodate,
in the space between two of them, a wire 50 of a certain
diameter, by way of friction between their lateral faces
and the surface of the wire 50.

[0032] The front side of connector 1 is the side that
faces in the direction from which wires 50 can enter the
connector 1. The top side of connector 1 is the side facing
in the same direction as the direction towards which the
receiving slots in the IDCs 30 are open to receive wires.
The lateral faces of the middle and bottom portions 44
of wire retention elements 40 are bevelled in order to hold
a wire 50 between two wire retention elements 40 and
secure it against displacement in longitudinal direction
and in lateral direction. The wire retention elements 40
are aligned in a lateral direction with respect to the IDCs
30 such that the space between two adjacent wire reten-
tion elements 40 is located opposite to the wire-receiving
slot of an IDC 30.

[0033] Aresilientelement55is positioned in the hous-
ing 10 of the connector 1, next to a side wall 15 of the
housing 10, and is slideably engaged with the actuator
20. It holds the actuator 20 in the first position relative to
the IDCs 30. A second, identical resilient element 55,
located on the other side of the housing 10, is not visible
in this Figure.

[0034] The housing 10 supports separating walls 60
(shown more clearly in Figure 2) which prevent the ends
of wires 50 to touch each other in the connector 1 and
create short-circuits. The separating walls 60 are aligned
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in a lateral direction with respect to the IDCs 30 in that
the space between two adjacent separating walls 60 is
located opposite to the position of the slot of an IDC 30.
[0035] Thelateral alignment of wire retention elements
40, IDCs 30, and separating walls 60 is such that a wire
50 can run in an essentially straight path from the space
between two adjacent wire retention elements 40 to an
IDC 30 and further into the space between separating
walls 60. This lateral alignment facilitates positioning of
a wire 50 for securing to an IDC 30 by the actuator 20.
[0036] The actuator 20 has a front wall 70, which com-
prises four semi-circular recesses 80 for pushing respec-
tive wires 50 from the top into the space between the
wire retention elements 40, and secure them there, when
the actuator 20 is moved into the second position.
[0037] The actuator 20 has locking means 90 that se-
cure the actuator 20 in the second position. In this em-
bodiment, the locking means comprise two resilient latch
arms 90 extending parallel to its front wall 70 at the right
and left sides of the front wall 70, each of which is pro-
vided with an opening 100. When the actuator 20 is in its
second position (shown in Figure 4), the openings 100
can be brought into engagement with corresponding
hooks 110 mounted at the bottom of the front wall of the
housing 10. The openings 100 of latch arms 90 do not
engage automatically with hooks 110 when the actuator
20is broughtinto its second position. They require a sep-
arate manual action in order to become engaged. They
can only engage when the actuator 20 is in its second
position.

[0038] In the first position of the actuator 20 shown in
this Figure, the connector 1 is open. A wire 50 can be
positioned over the slot of an IDC 30, over the space
between two adjacent wire retention elements 40 and
over the space between two adjacent separating walls
60. Pressing the actuator 20 down towards the IDCs 30
brings the actuator 20 into its second position, whereby
the wire 50 is pressed into the receiving slot of the IDC
30 and thereby secured to the IDC 30. Figure 4 shows
the connector 1 with the actuator 20 in its second position.
[0039] Figure 2 is a perspective view of the connector
1 of Figure 1, with the actuator 20 removed. Both resilient
elements 55 are visible. They are shown and described
in more detail in connection with Figures 6a and 6b. Two
laterally-extending hinge openings 120, through which
the actuator 20 is pivotally mounted to the housing 10,
are integrally formed with the housing 10, they extend
from a respective side wall 15 of the housing 10 in a
direction perpendicular to the side walls 15 on a common
axis.

[0040] The pivot axis of the actuator 20 is oriented per-
pendicularly to a direction defined by a long extension of
a receiving slot of one of the IDCs 30. In other words,
while the receiving slots of the IDCs 30 are oriented ver-
tically in this Figure, the pivot axis is in a horizontal plane.
More specifically, the pivot axis is oriented parallel to a
plane defined by edges of the receiving slots of the IDCs
30. Inotherwords, the pivot axis, in this Figure, is oriented
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parallel to the front side of the connector 1.

[0041] Figure 3 is a perspective view of the actuator
20 of the connector 1 of Figure 1, showing in more detail
the bottom side. Four wire huggers 140 extend longitu-
dinally from a front wall 70 comprising the semi-circular
recesses 80 towards the rear side of the actuator 20. The
wire huggers 140 are positioned such that an end of each
of them is located opposite to one of the semi-circular
recesses 80. On the rear side of the actuator, two hinge
protrusions 130 are arranged. The hinge protrusions 130
engage with the hinge openings 120 in the housing 10
such that the actuator 20 can be pivoted about a pivot
axis defined by the hinge openings 120.

[0042] The space 160 between the front wall 70 and
the front end portions of the wire huggers 140 is to ac-
commodate the distal portions 42 of the wire retention
elements 40, when the actuator 20 is in the second po-
sition.

[0043] Each wire hugger 140 has a concave profile in
order to accommodate a wire 50 and to keep it in a lat-
erally fixed position, once the actuator 20 is in its second
position. The space between adjacent wire huggers 140
is sized such as to accommodate a part of a separating
wall 60 in the housing 10, when the actuator 20 is in its
second position. In this second position, the separating
walls 60 and the wire huggers 140 cooperate such as to
essentially prevent lateral movement of wires 50 in the
connector 1.

[0044] In the longitudinal direction, each wire hugger
140 is interrupted by a recess 150, which divides the wire
hugger 140 into a front part and a rear part. The recess
150 is sized and positioned suitably to accommodate the
upper part of an IDC 30, when the actuator 20 is in the
second position.

[0045] When the actuator 20 is in the first position, and
awire 50 is to be connected to an IDC 30, an end portion
of the wire 50 is loosely positioned over the receiving slot
of an IDC 30 and over the corresponding space between
two wire retention elements 40. When the actuator 20 is
brought into the second position, a wire hugger 140 push-
es the portions of the wire 50, that are adjacent to the
recess 150, downwards towards the open end of the re-
ceiving slot of the IDC 30, such that the portion of the
wire 50 below the recess 150 and above the receiving
slot of the IDC 30 is urged from the top into the receiving
slot of the IDC 30. At the same time, a semi-circular re-
cess 80 in the front wall 70 of the actuator 20 pushes the
wire 50 into the space between two wire retention ele-
ments 40.

[0046] The depth of the recess 150 is chosen such that
the wire 50 can be pushed sufficiently deep into the re-
ceiving slot of the IDC 30 for securing it in the IDC 30.
The dimension of the recess 150 in longitudinal direction
of the wire hugger 140 is chosen as short as possible,
butlarge enough to accommodate an IDC 30. The recess
150 should be short in order to prevent the wire 50 from
bending when the wire 50 is pushed into the IDC 30.
[0047] The profile of the wire huggers 140 is a widely
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open concave shape. This shape ensures that a wire
hugger 140 can not transmit any force onto a wire 50 that
might pull the wire 50 out of an IDC 30 to which it was
secured, when the actuator 20 is brought back from the
second position into the first position.

[0048] The actuator 20 further comprises two stops
170, located at the sides of the actuator 20 and protruding
in a direction parallel to the latch arms 90. Their function
is to prevent the actuator to open too far. The stops are
resilient in a lateral direction. At their free ends they have
noses 180 that abut respective protrusions 125 (shown
in Figure 2) when the actuator 20 is in its first position,
and that prevent the actuator 20 from pivoting further
beyond its first position.

[0049] Figure 4 is a perspective view of the connector
according to an aspect of the present invention, with two
wires 50 connected. Actuator 20 is in the second position,
which is a closed position, in which the wires 50 are se-
cured to respective IDCs 30, in which wire huggers 140
hold the wires 50 in the space between the separating
walls 60, and in which the semi-circular recesses 80 of
the actuator 20 hold the wires 50 between wire retention
elements 40 (not visible in this Figure). The openings 100
in latch arms 90 have not been brought into engagement
with latch hooks 110, the connector 1 is thus not locked
and the actuator 20 can be moved by the resilient ele-
ments 55 (not shown) into the first position in order to be
ready for securing a further wire 50 to an IDC 30, for
example.

[0050] Theresilientelements55canmovethe actuator
20 into the first position only when the actuator 20 is free
to move. The resilient elements 55 are, for example, not
strong enough to move the actuator 20 into the first po-
sition against the pressure of a finger or of a thumb. Also,
the resilient elements 55 can not move the actuator 20
into the first position when the connector 1 is locked by
the latch arms 90. The resilient elements 55 are, howev-
er, designed to be strong enough to move the actuator
20 into the first position against the force of the weight
of the actuator 20 itself and against normal frictional forc-
es that might exist between the actuator 20 and the hous-
ing 10.

[0051] Inthe embodiment shownin this Figure, the ID-
Cs 30 are on five sides surrounded by the housing 10,
while they are covered by the actuator 20 on the sixth,
top side. Thereby, the IDCs 30 are on all sides surround-
ed by the housing 10 or the actuator 20.

[0052] Figure 5 shows the connector 1 of Figures 1
and 4 in its locked state. Actuator 20 is in the second
position. Both wires 50 are secured to a corresponding
IDC 30. The openings 100 in latch arms 90 have been
brought into engagement with latch hooks 110 by push-
ing the resilient latch arms 90 towards the front side of
the housing 10 until their openings 100 engage with the
latch hooks 110 on the housing 10. In this state, the con-
nector 1 is thus locked and the actuator 20 can not any
more be moved by the resilient elements 55 into the first
position.
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[0053] Figures 6a and 6b are perspective views of
the connector 1 shown in Figure 1, in which, for clarity,
some outer walls of the housing 10 have been removed.
In this view, contacts 260 are visible, which are electri-
cally connected to corresponding IDCs 30.

[0054] The connector 1 comprises two identical resil-
ient elements 55, one on each side of the connector 1.
One resilient element 55 is visible in this Figure. The re-
silient element 55 is essentially U-shaped and has two
arms. It is arranged such that one of its arms is fixed to
the housing 10, whereas the other arm can move with
respect to the housing 10. This other arm slideably con-
tacts a downward-facing surface of the actuator 20. The
part of the resilient element 55 between the arms is lo-
cated towards the back side of connector 1, and the open
side of the "U" being located further towards the front
side of connector 1.

[0055] Without any compression force present, the
free ends of the arms of the resilient element 55 would
be spaced apart by a certain distance. When the resilient
element 55 is compressed, i.e. when its arms are pushed
towards each other, they generate a force in the opposite
direction, that would drive them away from each other.
This force is due to the resilience of the resilient element
55.

[0056] Figure 6ashows connector 1 in the second po-
sition. The resilient elements 55 are compressed, their
respective arms forming a tightly closed "U". The open-
ings 100 in latch arms 90 have not been brought into
engagement with latch hooks 110, the connector 1 is thus
not locked. By trying to return into its uncompressed
shape, the arms of the resilient elements 55 exert a force
onto the housing 10 and the actuator 20 that drives them
away from each other. This force pivots the actuator 20
about a pivot axis formed by the hinges 120 on the hous-
ing 10, thereby moving the actuator 20 from the second
position into the first position relative to the IDCs 30,
shown in Figure 6b. When the actuator 20 is moved from
the second position back into the first position, any wires
that had been secured to respective IDCs 30 when the
actuator 20 had been moved from the first position to the
second position, remain secured to those IDCs 30.
[0057] Figure 6b shows the connector 1 of Figure 6a,
with the actuator 20 being in the first position, relative to
the IDCs 30 and the housing 10. The resilient elements
55 are not compressed or less compressed than they are
in Figure 6a, their respective arms forming an open "U".
For each of the two resilient elements 55, the arm that
contacts the actuator 20 holds the actuator 20 in the first
position.

[0058] The resilient elements 55 are made and mount-
ed such that the actuator 20 can be brought from the first
position into the second position by finger pressure, such
as when the connector 1 is held and pressed, for exam-
ple, between thumb and index finger of one hand.
[0059] In this embodiment, the resilient elements 55
are made from metal, however, they might as well be
made of resilient polymeric material or any other suitable
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resilient material.

[0060] Figure 7 is a perspective view of a different
embodiment of the connector 1 according to an aspect
of the present invention. The connector 1 comprises a
resilientelement 55, which is mounted above the actuator
20. The resilient element 55, in this embodiment, is a
resilient plate 55 made of sheet metal. Itis firmly attached
to the housing 10 at a rear portion 260 of the resilient
element 55. A front portion 270 of the resilient element
55 is attached to a top portion of the actuator 20. The
resilient element 55 has no hinge at its rear portion 260,
because its front portion 270 can be bent with respect to
the rear portion 260, thereby allowing a pivoting move-
ment of the actuator 20. Once bent downwards towards
the bottom of the housing 10, the front portion 270 of the
resilient element 55 will strive to return to its equilibrium
position due toits resilience. Itis mounted such that when
it strives to return to its equilibrium position, it moves the
actuator 20 into the first position. The actuator 20 shown
in this Figure is in its first position.

[0061] The actuator 20 can be brought into its second
position by manually pressing the front portion of the re-
silient element 55 towards the bottom of the housing 10,
whereby also the actuator 20 is moved from its first po-
sition towards the bottom of the housing 10 into its second
position. The elements on the lower surface of the actu-
ator 20, which is shown in Figure 3, press a wire 50 into
the slot of an IDC 30 and secure it to the IDC 30.
[0062] The resilient element 55 has two resilient latch
arms 90 attached to it inits front portion 270. They extend
downwards on the front face of the connector 1. Each
latch arm 90 has, in one of its edges at its bottom end, a
latch recess 280 for mechanical engagement with a cor-
responding latch hook 110 on the housing 10. However,
the latch recesses 280 of latch arms 90 do not automat-
ically engage with corresponding latch hooks 110 when
the actuator 20 is brought into its second position. They
require a separate manual action in order to become en-
gaged. They can only become engaged when the actu-
ator 20 is in its second position. In the locked state, the
latch recesses 280 are engaged with latch hooks 110,
and hold the latch arms 90 and the resilient element 55
in the locked state, so that the resilient element 55 can
not return into the direction of its equilibrium position.
[0063] Inthis embodimentof the invention, the resilient
element 55 is made from sheet metal and covers the
upper side of the housing. The metal is conductive and
can therefore contribute to electrical shielding of the con-
nector 1. In other embodiments, both the housing 10 and
the actuator 20 may be conductive or have conductive
surfaces, so that more effective electrical shielding of the
connector 1 can be achieved.

[0064] Figure 8 shows, in a perspective view, a further
embodiment of a connector 1 according to an aspect of
the present invention. On its upper side, which is the side
facing upwards in this Figure, the connector 1 comprises
thirteen upper IDCs 30 in a staggered arrangement. On
this upper side, twelve upper wire retention elements 40
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are located in an upper front portion of the housing 10.
On the lower side, which is facing downwards in this Fig-
ure, additional thirteen lower IDCs 30 and additional
twelve lower wire retention elements 40 are located. The
connector 1 comprises an upper actuator 20 and a lower
actuator 20, located on the upper and the lower side of
the connector 1, respectively, and arranged symmetri-
cally about a central plane of the connector 1, The actu-
ators 20 are permanently attached to the connector 1
and are pivotably mounted. Their pivot axes are indicated
in the Figure by two solid-dotted lines. Both pivot axes
are oriented perpendicularly to the direction defined by
the long extension of the receiving slots of the upper IDCs
30, and oriented parallel to a plane defined by the edges
of the receiving slots of any of the upper IDCs 30.
[0065] The upper actuator 20 can be pivoted relative
to the upper IDCs 30. The Figure shows the actuator 20
in the first position. In this first, "open" position, the front
wall 70 of the upper actuator 20 is located further away
from the distal portions 42 of the upper wire retention
elements 40 than in the second, "closed" position. In this
first position, a wire can be inserted into the upper part
of the connector 1 as described above. The upper actu-
ator 20 can be moved into the second position by man-
ually pushing the front portion of the upper actuator 20
downwards towards the distal portions 42 of the upper
wire retention elements 40, thereby securing one or more
inserted wires to respective corresponding upper IDCs
30.

[0066] The lower actuator 20, located on the lower side
of the connector 1 is similar to the upper actuator 20
described above, and can also be pivoted relative to the
lower IDCs 30. Itis showninits second, "closed" position.
In its first, "open" position, the front wall 70 of the lower
actuator 20is located further away from the distal portions
42 of the lower wire retention elements 40 on the lower
side of the connector than in the second, "closed" posi-
tion. In this first position, a wire can be inserted into the
lower part of the connector 1 as described above. The
lower actuator 20 can be pivoted from the first, "open"
position into the second position by manually pushing
the front portion of the lower actuator 20 upwards towards
the distal portions 42 of the lower wire retention elements
40 of the lower side, thereby securing one or more in-
serted wires to respective corresponding lower IDCs 30.
[0067] Two resilient elements 55, one of which is vis-
ible in this Figure, can move the upper actuator 20 from
the second position into the first position. The resilient
elements 55 are mounted in the upper part of the housing
10, close toits side walls 15. They are in slideable contact
with the upper actuator 20 in a portion of the upper ac-
tuator 20 located adjacent to the stops 170. Two further
resilient elements 55 in the lower part of the connector
1, which are not visible in this Figure, can move the lower
actuator 20 from the second position into the first position.
They are mounted in corresponding positions in the lower
part of the housing 10, close to its side walls 15. They
are in slideable contact with the lower actuator 20 in a
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portion of the lower actuator 20 located adjacent to the
stops 170 of the lower actuator 20.

List of reference numerals

[0068]
1 Connector
10 Housing

20 Actuator

30 IDC (Insulation Displacement Contact)
40 Wire retention element

42 Distal portion of wire retention element

44 Middle and bottom portion of wire retention ele-
ment

50 Wire

55 Resilient element

60 Separating wall

70 Front wall of actuator

80 Semi-circular recess

90 Latch arm

100 Opening in latch arm

110  Latch hook

120  Hinge opening

125  Protrusion

130  Hinge protrusion on actuator
140  Wire hugger

150 Recess in wire hugger

160  Space between wire huggers and front wall
170  Stop

180 Nose

260 Rear portion of resilient element

270  Front portion of resilient element

10

15

20

25

30

35

40

45

50

55

Claims

1.

10.

11.

12.

A connector comprising

- two or more IDCs (30),

- an actuator (20) for securing wires (50) to IDCs
(30), and

- a resilient element (55),

the actuator (20) being positioned such that it can
be moved from a first position to a second position
relative to an IDC (30), thereby securing a wire (50)
to the IDC (30), and

the actuator (20) and the resilient element (55) being
positioned such that the resilient element (55) can
move the actuator (20) from the second position to
the first position, with the wire (50) remaining se-
cured to the IDC (30).

Connector according to claim 1, wherein the actuator
(20) is permanently attached to the connector (1).

Connector according to claims 1 or 2, wherein the
actuator (20) is pivotably mounted.

Connector according to claim 3, wherein a pivot axis
of the actuator (20) is oriented perpendicularly to a
direction defined by a long extension of a receiving
slot of one of the IDCs (30).

Connector according to claim 4, wherein the pivot
axis is oriented parallel to a plane defined by edges
of the receiving slot of the one of the IDCs (30).

Connector according to any of the previous claims,
wherein the actuator (20) can be manually moved
from the first position to the second position.

Connector according to any of the previous claims,
wherein the resilient element (55) is firmly attached
to the actuator (20).

Connector according to any of claims 1 to 6, wherein
the resilient element (55) is in slideable contact with
the actuator (20).

Connector according to any of claims 1 to 6, wherein
the resilient element (55) and the actuator (20) are
one piece.

Connector according to any of the previous claims,
wherein the resilient element (55) comprises a pol-

ymeric material.

Connector according to any of the previous claims,
wherein the resilient element (55) comprises metal.

Connector according to any of the previous claims,
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14.

15.

15 EP 2 408 067 A1

wherein the connector (1) comprises a wire retention
element (40) for securing a wire (50) relative to the
connector (1) in a direction along the wire (50).

Connector according to any of the previous claims,
wherein the connector (1) comprises a housing (10),
mounted such that the IDCs (30) are on all sides
surrounded by the housing (10).

Connector according to any one of claims 1 to 12,
wherein the connector (1) comprises a housing (10),
mounted such that the IDCs (30) are on all sides
surrounded by the housing (10) or the actuator (20).

Connector according to any one of the previous
claims, wherein the connector (1) comprises locking
means (90) operable to secure the actuator (20) to
the housing (10) in the second position.
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