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(54) Cable connector shell

(57)  The cable connector shell for a multiple wire ca-
ble comprises a housing (12) having an opening (36) for
passing therethrough at least one multiple wire cable
(32), an electronic circuitry (26) within said housing (12),
a first connector (42) arranged within said housing (12)
said first connector (42) comprising at least one first con-
nector element (40) to be electrically connected to the
individual wires (34) of the multiple wire cable (32), and

an engageable and disengageable mating second con-
nector element (44) electrically connected to said elec-
tronic circuitry (26), and a third connector element (46)
electrically connected to said electronic circuitry (26)
said third connector element (46) engageable with a
mating connector element (50) of an electrical device
(52) for electrically connecting thereto the multiple wire
cable (32).
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Description
Background of the invention
1. Field of the invention

[0001] The present invention relates to a cable con-
nector shell for a multiple wire cable and, in particular,
for a multiple wire twisted pair cable.

2. Description of the prior art

[0002] Connectors for connecting multiple wire cable
(e.g. multiple coaxial cables or multiple twisted pair ca-
bles) are known in the art. Such connectors are used,
for example, in telecommunication applications to con-
nect a multiple wire cable to an electronic card at the
face plate of a 19" rack card. Such a connector, as well
as a connector shell, are described, for example, in
EP-A-0 952 637.

[0003] In DE-C-37 10 616, a cable connector shell is
described that comprises a housing including a printed
circuit board and a connector element, attached to the
printed circuit board, for engaging with a mating connec-
tor element of an electronic device that is to be electri-
cally connected to the cable. The cable is a twisted pair
wire cable and extends through an opening of the hous-
ing. The printed circuit board includes a circuitry for con-
verting parallel signals at the contact pins of the connec-
tor element into serial signals to be transmitted via the
twisted pair wire cable and vice versa.

[0004] US-A-2002/0097105 discloses a multi-circuit
signal transformer comprising a chassis-mountable
housing with connector elements on the front for attach-
ing the connector elements of twisted pair cables to con-
nector elements on the rear that are attached to coaxial
cables. Within the housing, there is located a printed cir-
cuit board, including baluns, for transforming the imped-
ance of the signals and attenuation of the amplitude of
the signal voltages. The circuitry may include provisions
for the baluns to be removably inserted, so that baluns
of different impedance levels may be utilized.

[0005] US-A-5 190479 discloses a female connector
receptacle including replaceable modules for effecting
electromagnetic interference (EMI), radio frequency in-
terference (RFI), and electromagnetic transient pulses
(EMP) protection for the electronics with which the con-
nector is used.

[0006] In EP-A-0 324 629 there is described a multi-
contact connector having a shell including an insulating
body with two sets of first and second sets of conduc-
tors, respectively. Attached to the body is at least one
electronic module for electrical contact with the contact
pins. The module may comprise components for pro-
tecting sensitive electrical equipment connected directly
or indirectly to the multicontact connector.

[0007] There is still a need in the telecommunication
field to increase the signal density and the signal trans-
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mission rate. This need can be achieved by increasing
the number of wires or cables to a connector and by in-
creasing the frequency by which the signals are trans-
mitted. However, accommodation for increasing num-
bers of wires in a connector typically leads to a bulky
overall design of the connector. Bulkiness and size are
also a problem if one chooses to include electronic cir-
cuitry within the connector because the connector must
be large enough to accommodate the circuitry. Accord-
ingly, there is a need for a smart design of a multiple
wire cable connector shell which is easily to manufac-
ture and to repair as well as relatively small in overall
size.

Summary of the Invention

[0008] The invention provides a cable connector shell
for a multiple wire cable, comprising

- ahousing having at least one opening for passing
therethrough at least one multiple wire cable,

- an electronic circuitry within the housing,

- a first connector arranged within the housing, the
first connector comprising at least one first connec-
tor element to be electrically connected to the indi-
vidual wires of the multiple wire cable, and an en-
gagable and disengagable second connector ele-
ment electrically connected to the electronic circuit-
ry, and

- a third connector element electrically connected to
the electronic circuitry, the third connector element
interacting with an engageable and disengageable
mating connector element of an electrical device to
electrically connect the device to the multiple wire
cable.

[0009] According to a first aspect of the invention, the
cable connector shell is provided with an electronic cir-
cuitry that can be removed or replaced even if all the
wires of the multiple wire cable are connected thereto.
This is achieved by providing a first connector arranged
within the shell that comprises: (i) at least one first con-
nector element, to which the wires are electrically con-
nected, and (ii) a second connector element, which can
be electrically connected to the electronic circuitry, such
connector elements being engagable together and dis-
engagable.

[0010] If all the wires of the multi-wire cable to be con-
nected are attached to one first connector element, then
a first connector with only one first connector element is
needed to wire the cable. However, if individual wires or
pairs or sets of wires are to be attached to different first
connector elements, then several first connector ele-
ments should be provided in the shell.

[0011] The shell further includes a third connector el-
ement that is engagable, and preferably also disenga-
gable, with a connector element on the electronic device
to be connected to the multiple wire cable. In one em-
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bodiment of the invention according to the first aspect,
the third connector element can be positioned within the
shell such that it is exposed through an opening in the
housing of the shell. In such a configuration, the third
connector element may project partly, or not at all,
through the opening.

[0012] After disengaging the first and second connec-
tor elements of the first connector from each other, the
electronic circuitry, together with the third connector el-
ement, can be removed from the shell, thereby permit-
ting removal, replacement, repair, testing, etc. of the
electronic circuitry.

[0013] Inanotherembodiment of the first aspect of the
invention, the third connector element can be attached
to the housing of the shell. Such connector will remain
within the shell when the electronic circuitry is removed
from the shell. In this case, the third connector element
is engageable and disengagable with an additional con-
nector elementthat is attached to the electronic circuitry.
Accordingly, the electronic circuitry can be disengaged
from the first connector element of the first connector
and from the third connector element. This embodiment
can also provide the feature of replaceability of the elec-
tronic circuitry without exchanging the cable connector
shell and the multiple wire cable attached thereto. The
replaceability of the electronic circuitry within the shell
is an advantageous feature because replacing the mul-
tiple wire cable arranged in cable channels of and routed
in a building comprising the electronic devices can be
cumbersome and time consuming. Moreover, by remov-
ing the electronic circuitry from the housing it is possible
to have access to the electronic device to which the shell
is connected. This is useful, e.g., for testing the elec-
tronic device from outside.

[0014] In one embodiment of the invention, the elec-
tronic circuitry comprises rigid or flexible printed circuit
board. Moreover, the second and third connector ele-
ments can be edge-mountable connector elements
(socket connectors or headers) or can be attached in a
different way to the printed circuit board.

[0015] In order to reduce the overall size of the shell,
the housing should be similar in size to the printed circuit
board. Close tolerances between the interior surface of
the shell and the printed circuit board may make it diffi-
cult to thread the cable through the opening in the hous-
ing. In order to provide the necessary space for posi-
tioning the cable within the shell while keeping to a min-
imum the height of the housing, the printed circuit board,
in accordance with another embodiment of the inven-
tion, can be provided with a cutout portion adjacent to
the opening in the housing. The cable connector shell
for a multiple wire cable according to a second aspect
of the invention comprises

- ahousing having a at least one opening for passing
therethrough at least one multiple wire cable,

- a printed circuit board within the housing, the print-
ed circuit board being provided, along an edge, with
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contact pads for electrical connection to the wires
of the cable, and

- wherein the at least one opening of the housing is
located near the edge of the printed circuit board.

[0016] The second aspect of the invention may be
used together with the features of the first aspect of the
invention providing removal of the electronic circuitry or
without those features.

[0017] When the second connector element is at-
tached along an edge of the printed circuit board, the
cutout portion in the circuit board should be adjacent the
second connector element.

[0018] Moreover, in order to reduce the overall length
of the cable connector shell, it is useful to employ con-
nector elements having multiple rows of contact pins,
for example, four rows of contact pins.

[0019] In a further embodiment of the present inven-
tion, the atleast one opening in the housing is positioned
in a plane that is perpendicular to the length direction of
the connector element(s) arranged in the housing. Ac-
cordingly, the multiple wire cable can exit the housing
substantially at a 90° angle with respect to the side wall
of the housing.

[0020] The design of the cable connector shell of the
present invention permits a lot of contact pins per con-
nector element, for example, up to 128 or more per con-
nector element. This is particularly true for the third con-
nector element.

[0021] The contact elements of the third connector el-
ement of the shell, and the contact elements of the mat-
ing connector element of the electronic device, should
be carefully aligned when engaging or disengaging the
connector elements. Relatively small movements be-
tween the male and female contact elements can cause
damage resulting in malfunctions. Therefore, the hous-
ing of the cable connector shell can be provided with
guiding elements that help align the contact elements of
the electronic device with those of the third connector
element prior to the engagement.

[0022] Moreover, due to the limited space available in
the racks for mounting cable connector shells, cable
connector shells are generally arranged side-by-side. In
order to easily grip a cable connector shell after it is
mounted in the rack, the housing of the shell may be
further provided with at least one handle element. One
embodiment of such a handle element is configured as
aflange laterally projecting from the surface of the hous-
ing pointing outwardly from the rack.

[0023] The cable connector shell according to the in-
vention can accommodate connection of multiple twist-
ed pair wire cables. Such cables are typically provided
with a common shield which is placed in electrical con-
nection to a portion of the housing to provide grounding.
[0024] For shielding purposes, the housing preferably
comprises an electrically conductive material for provid-
ing a Faraday-cage effect.

[0025] In the field of telecommunications different
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countries have different standards for how systems are
cabled, and for the characteristics of the signals (e.g.
unbalanced or balanced) transmitted via the cables. For
example, unbalanced signals are generally transmitted
via coaxial cables while balanced signals are generally
transmitted via twisted pair cables. Signals coming from
the various electronic devices in the systems may vary
depending upon the application. Accordingly, it is some-
times necessary to transform a signal from an electronic
device, like the aforementioned electronic card, before
the signal is transmitted to a cable.

[0026] One way to transform a balanced signals to an
unbalanced signal and vice versa is to use an electronic
module called a balun (balanced/unbalanced). It con-
verts the impedance of a signals and attenuates the sig-
nal voltage.

[0027] When signal transformation between a cable
and an electronic device is necessary in a system, the
telecommunications equipment manufacturer must add
baluns to their system. The baluns is usually added to
the electronic device (e.g., by adding a printed circuit
board with baluns). However, that means the telecom-
munication equipment manufacturers have to provide
different electronic equipment (with and without baluns)
in their systems which can be disadvantageous.
[0028] Accordingly, instead of having different elec-
tronic cards, it would be better to provide for different
multi-wire cable connector shells, wherein the one type
of shell includes baluns while the other does not. How-
ever, the overall height and size of the connector shell
is @ major concern, because rack space is limited. In-
clusion of baluns in the connector shell can be accom-
plished by the invention in that the electronic circuitry
within the housing of the cable connector shell can com-
prise a balun.

Brief Description of the Drawing
[0029] In the following a preferred embodiment of the

invention will be described referring to the drawing in
which

Fig. 1 is an isometric view of the cable connector
shell,

Fig.2 is a view into the interior of the shell when
open,

Fig. 3 is a side view of the cable connector shell in
the direction of arrow IlI of Fig. 2,

Fig. 4 is an exploded representation showing the in-
dividual elements of the cable connector shell
according to Figs. 1 and 2 when disassembled,

Fig. 5 isrepresenting the situation in which the cable

connector shell is already aligned with the
electronic device but without the connector el-
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ements engaged,

Fig. 6 is a different view into the interior of an other
embodiment of a cable shell connector com-
prising alternative features for the first connec-
tor and the third connector element, and

Fig. 7 is an exploded presentation similar to that of

Fig. 3 showing the individual elements of the
cable connector shell according to Fig. 6 when
disassembled.

Detailed Description of a Preferred Embodiment

[0030] According to Fig. 1 a multiple cable connector
shell 10 comprises a box-like housing 12 having major
side walls 14 and 16 (see also Fig. 3) and lateral side
walls 18,20,22, and 24. These side walls can be made
of metal to provide a shielding effect (e.g., Faraday-
cage). Other materials known in the art can be used for
the housing 12 and provide shielding too, for example,
synthetic materials with a metal layer or coating. The
shape of the housing need not necessarily be box-like.
Other shapes of the housing are possible, for example,
a shape similar to the connector shown in EP 0 952 637
B1.

[0031] Access to the inside of the housing 12 of the
cable connector shell 10 can be provided by removing,
for example, the major side wall 14 (referred to herein-
below also as cover 14), but other configurations per-
mitting opening are acceptable. For example, one or
more lateral side walls can be removed to provide ac-
cess to the inside of the housing. Alternatively, the hous-
ing 12 can be comprised of two substantially identical
housing halves which are attached together so they can
be opened and reclosed, for example by a hinge and a
latch, by pins, screws, etc.

[0032] Withinthe housing 12is arranged an electronic
circuitry 26 comprising a printed circuit board 28 and
electronic modules 30. The electronic modules 30 can
be arranged on one side of the printed circuit board or
on both thereof. In this particular embodiment, the elec-
tronic modules 30 function as baluns for transforming
signal impedance and voltage attenuation. In particular,
baluns are used for converting signals transmitted via
twisted pair cables into signals transmitted via coaxial
cables and vice versa. Any baluns known in the art is
suitable for use in this invention.

[0033] As can be seen from Fig. 2, two multiple wire
cables 32 comprising twisted pair cables 34 extend from
outside into the housing 12 through an opening 36 of
the housing 12 located in its lateral side 24. Instead of
a single opening 36 for one or more multiple wire cables,
it is also possible to provide separate openings each for
one or several cables 32. The multiple wire cables 32
are provided with common shield layers 38 which are in
electrical contact, e.g. at 39, with the housing 12 for
shielding purposes. For the electrical contact between
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the shield layer 38 and the housing 12 a clamp (not
shown) or the like can be used.

[0034] The individual wires of the twisted pairs are
connected to a first connector element 40 that is located
within the housing. This first connector element, which
may be a male or female connector element, is part of
a first connector 42 that also comprises an engagable
and disengagable mating second connector element
44. The mating second connector element 44 is at-
tached to the printed circuit board 28 and, in this em-
bodiment, it is an edge-mountable connector element.
However, also other designs of the connector elements
40 and 44 are acceptable.

[0035] Attached to the printed circuit board 28 is a
third connector element 46, which in this specific em-
bodiment, is an edge-mountable connector element.
Other designs are acceptable. This third connector ele-
ment 46 has its contact interface is exposed through an
opening 48 (see Fig. 4) in the lower side wall 18 of the
housing 12. The third connector element 46 is engage-
able and disengagable with a mating connector element
50 of the electronic device or equipment 52 to which the
multiple wire cable 32 is to be connected. In this embod-
iment, the electronic equipment 52 is an electronic card
such as that used in the telecommunication field for cen-
tral signal switching and signal distribution units.
[0036] An advantage of the design of the cable con-
nector shell 10 according to Figs. 1 and 2 is that the
printed circuit board 28, i.e. the electronic circuitry 26,
can be removed or exchanged by opening the housing
12 and thereafter disconnecting the first connector 42
at 53 between its two connector elements the twisted
pair cables 34 and the electronic circuitry 26. The printed
circuit board 28 together with the attached second and
third connector elements 44 and 46 are then replaced.
[0037] Fig. 4 shows an exploded view of the individual
elements of the cable connector shell 10.

[0038] Another aspect of the present invention will be
apparent from Figs. 2 to 4. Namely, in order to reduce
the overall height of the cable connector shell 10, the
housing 12 should be just big enough to encompass the
printed circuit board 28 and electronic circuitry 26 to-
gether with the connectors and connector elements 42
to 46. It is useful in such situations to use four row (or
more) connector elements, i.e., wherein the individual
male and female contact elements are arranged in four
rows. This helps reduces the length of the connector el-
ements and, in particular, the length of the first connec-
tor 42 and its respective second connector element 44.
That way the second connector element will not occupy
the complete length of the upper edge of the printed cir-
cuit board 28 (see Fig. 2 and 4). Accordingly, it is pos-
sible to provide the printed circuit board 28 with a cutout
section 56 located adjacent and close to the opening 36.
From Fig. 3, one can see that the level of the upper edge
54 of the printed circuit board 28 is below or within the
lower area of the opening 36 of the housing 12. That
means that within the housing 12, and close to the open-
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ing 36, there is additional available space for the wires
34 although the cables 32 are located rather close to the
printed circuit board 28.

[0039] To manually grip the housing 12 to engage and
disengage the connector shell from the electronic equip-
ment 52, the upper side wall 22 and the vertical side wall
24 with the opening 36 are each provided with handle
elements 58,60 configured as flange portions 62,64.
The handle elements 58,60 laterally project from their
respective side walls 12. Other handle elements known
in the prior art of cable connector shells are also accept-
able.

[0040] Finally, another aspect of the presentinvention
will be described referring to Fig. 5. As already men-
tioned above, the connector elements of the cable con-
nector shell 10 and the electronic equipment 52 can in-
clude a significant number of contact elements (up to
128 and more). Accordingly, the connector elements
should be aligned with each other when engaging and
disengaging them. Guidance is provided in the instant
embodiment by means of cooperating guiding elements
66 and 68 attached to the cable connector shell 10 and
the electronic equipment 52. The respective guiding el-
ements 66,68 cooperate with each other. In this embod-
iment, each pair of guiding elements 66,68 comprises
one guiding element 68 built as a pin and projecting from
the electronic device 52 while the other guiding element
66 comprises a body having a bore 70 therein for glid-
ingly receiving the guiding element 68. When engaging
the cable connector shell 10 with the electronic equip-
ment 52, the housing 12 of the shell 10 is guided towards
the electronic equipment 52 in that the guiding elements
68 are received by the guiding elements 66. Prior to the
engagement of the connector elements of the cable con-
nector shell 10 and the electronic equipment 52 the
guiding elements 68 are already received by the bores
70 of the guiding element 66 to such an extent that any
tilting or lateral relative movements of the shell 10 and
the electronic equipment 52 can be substantially pre-
vented. The housing 12 can be mechanically fixed to the
electronic equipment 52 by any known suitable engage-
able and disengageable fastening means like thumb
screws or other kinds of screws, bail mount, or the like.
[0041] Figs. 6 and 7 show another embodiment of a
multiple wire cable connector shell 10" which except for
two features is more or less identical to the shell 10 of
Figs. 1 to 5. Both alternative features can be used sep-
arately from or in combination with each other.

[0042] The first alternative feature relates to the pro-
vision of the first connector 42' as a card-edge connector
element 40' connected to the wires 34' and interacting
with a mating connector element 44' comprising individ-
ual contact pads 45' on one or both sides of the printed
circuit board 28' along its edge 54' (see Fig. 7). With the
printed circuit board 28' by sliding the card-edge con-
nector element 40' onto the edge 54' of the printed circuit
board 28' contact elements 47' of the card-edge con-
nector element 40" are in contact with the contact pads
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45' of the printed circuit board 28'.

[0043] The other alternative feature of the embodi-
ment of Figs. 6 and 7 relates to provision of an additional
connector element 49' arranged between the third con-
nector 46' and the printed circuit board 28'. The addi-
tional connector element 49' is an edge-mountable con-
nector element electrically connected to the printed cir-
cuit board 28'. However, also other designs for the ad-
ditional connector element 49' are acceptable. The third
connector element 46' is fixed to the housing 12'. The
third and additional connector elements 46',49' are en-
gageable and disengageable. Accordingly, when re-
moving the electronic circuitry 26' from the housing 12',
the additional connector element 49'is disengaged from
the third connector element 46' which remains in the
housing 12.

[0044] Alternatively, the third connector element 46 of
the embodiment of the multiple wire cable connector
shell 10 according to Figs. 1 to 5 or the additional con-
nector element 49’ of the embodiment according to Figs.
6 and 7 can be provided as a card-edge connector ele-
ment similar to the card-edge connector element 40' of
the multiple wire cable connector shell 10’ of Figs. 6 and
7.

Claims

1. Cable connector shell for a multiple wire cable com-
prising

- ahousing (12) having at least one opening (36)
for passing therethrough at least one multiple
wire cable (32),

- an electronic circuitry (26) within said housing
(12),

- afirstconnector (42) arranged within said hous-
ing (12) said first connector (42) comprising at
least one first connector element (40) to be
electrically connected to the individual wires
(34) of the multiple wire cable (32), and an en-
gageable and disengageable mating second
connector element (44) electrically connected
to said electronic circuitry (26), and

- athird connector element (46) electrically con-
nected to said electronic circuitry (26) said third
connector element (46) being engageable with
a mating connector element (50) of an electrical
device (52) to be electrically connected to the
multiple wire cable (32).

2. Cable connector shell according to claim 1, wherein
the electronic circuitry (26) comprises a printed cir-
cuit board (28).

3. Cable connector shell according to claim 2, wherein
said third connector element (46) is attached to said
printed circuit board (28) and is exposed through an

10

15

20

25

30

35

40

45

50

55

10.

1.

opening (48) of said housing (12).

Cable connector shell according to claim 2 or 3,
wherein said second connector element (44) of said
first connector (40) is attached along an edge (54)
of said printed circuit board (28) said opening (36)
of said housing (12) being arranged substantially in
the direction of said edge (54) of said printed circuit
board (28).

Cable connector shield according to claim 4, where-
in said edge (54) of said printed circuit board (28)
is provided with a cutout portion (56) adjacent to
said opening (36) of said housing (12).

Cable connector shell according to any one of
claims 1 to 5, wherein said second and third con-
nector elements (44,46) each comprises contact el-
ements (47') both for electrical contact with a re-
spective mating connector element (50) and said
circuitry (26), said contact elements being arranged
in at least two rows, in particular, in four rows, re-
spectively.

Cable connector shell according to any one of
claims 1 to 6, wherein said opening (36) of said
housing (12) is in a plane perpendicular to the
lengthwise direction of said connector elements
(44,46).

Cable connector shell according to any one of
claims 1 to 7, wherein said housing (12) is provided
with guiding elements (66) arranged adjacent to op-
posite ends of said third connector element (46),
said guiding elements (66) for engaging with mating
guiding elements (68) of the electronic device (52),
and for aligning said third connector element (46)
with the mating connector element (50) of the elec-
tronic device (52) prior to their engagement.

Cable connector shell according to any one of
claims 1 to 8, wherein said housing (12) comprises
at least one handle element (58,60) for manually
gripping said housing (12) for connecting and dis-
connecting said third connector element (46) with
the mating connector element (50) of the electronic
device (52).

Cable connector shell according to any one of
claims 1 to 9, wherein the at least one handle ele-
ment (58,60) is formed as at least one flange portion
(62,64) of said housing (12) and laterally projects
therefrom.

Cable connector shell according to any one of
claims 1 to 10, wherein said housing (12) substan-
tially has a box-like shape.
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Cable connector shell according to any one of
claims 1 to 11, wherein said electronic circuitry (26)
comprises at least one balun (30) for converting un-
balanced signals transmitted via the electronic de-
vice (52) into balanced signals to be transmitted
through the multiple wire cable (32).

Cable connector shell according to any one of
claims 1to 12, wherein said housing (12) comprises
an electrically conductive material for providing a
Faraday-cage effect.

Cable connector shell according to any one of
claims 1 to 13, wherein said housing (12) is provid-
ed with a contact portion (39) for contacting thereto
a common shielding layer (38) of the multiple wire
cable (32).

Cable connector shell according to any one of
claims 1 to 14, wherein at least one multiple wire
cable (32) is connected to said first connector ele-
ment (40) of said first connector (42) and extends
through said at least one opening (36) of said hous-
ing (12).

Cable connector shell according to any one of
claims 1 to 15, further comprising an additional con-
nector element (49') engageable and disengagea-
ble with said third connector element (46') said ad-
ditional connector element (49') being electrically
connected to said electronic circuitry (26'").

Cable connector shell according to any one of
claims 1 to 16, wherein said first connector element
comprises a card-edge connector element (40') and
wherein said second connector element is integral
with the electronic circuitry (26) and comprises con-
tact pads (44') contactable by contact elements
(47") of said card-edge connector element (40").
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