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(54) Connector device

(57) A connector device (1) for connecting a cable
(14) to an electronic card (2) in a shelf. The connector
device comprises two connection members (11, 12) with
connection points thereon, the two connection members
being assembled together. The connection device may
adopt an open position for allowing entry of the electronic
card (2) between the two connection members (11, 12)

and a closed position for performing electrical contact,
said open position and said closed position are obtained
independently of the position of the connector device with
respect to the shelf and the electronic card, and the con-
nector device (1) may be moved from one position with
respect to the shelf to another position while having the
cable (14) connected thereon.
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Description

[0001] The presentinventionrelatestoaconnectorde-
vice capable of providing with an electronic card. In par-
ticular the connector device of the invention presents an
autonomous structure whereby actions related to the as-
sembly of cables, installation on supporting bodies and
connecting to an electronic card are performed without
a need for the connector device to be fixed in place.

BACKGROUND OF THE INVENTION

[0002] Connectors in many varieties of forms and
structures are widely used in electronic equipment. One
example of use of such connectors in conjunction with
electronic cards, such as for example a printed circuit
board (hereinafter referred to as PCB).

[0003] Atypical structure of a connector for connecting
a cable to a PCB usually consists of two parts, one being
the so-called aerial part which is fixed to an end of the
cable and the other being the so-called fixed part which
is fixed onto the PCB. The aerial part and the fixed part
are structured in such a manner that one is adapted to
be engaged with the other, for example by having pins
and sockets respectively in conformity with each other,
so that the pins may be conveniently introduced in the
sockets to ensure a good connection. The pins and the
sockets are positioned in respective housings which are
also engageable with each other when the connection is
being performed.

[0004] Another example of known connectorsis a type
which provides connection from a PCB to another PCB,
such as the so-called PCI connectors generally used in
computers. In this case a first PCB is provided with con-
necting pads at one side thereof. The pads are then in-
serted inside a single connector of a second PCB (the
connector may be installed directly on the second PCB
or located on a fixed wall of the equipment and connected
to the second PCB by means of cables).

[0005] One problem associated with using two engag-
ing parts, as described with respect to the first known
example of connectors, is that in practice these connec-
tors require a sophisticated assembly.

[0006] On the other hand, a problem associated with
the use of a single connector, as described in relation to
the second known example of connectors, is that it is
required that the first PCB is inserted into a connector
which is fixed in place on the second PCB, or on a wall
of the equipment such as a back-plane of a shelf. This
type of arrangementiis limited to only one connection and
prevents the card from being simultaneously connected
to another connector in a perpendicular plane in the shelf
of the equipment because the card can only be inserted
in one direction which is the one towards the connector
in the second PCB or on the wall of the shelf.

[0007] In order to be able to connect a card simulta-
neously to various connectors disposed in a various per-
pendicular planes in the shelf of the equipment, some
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solutions have been proposed. One of such solutions is
that of using a connector having two connection mem-
bers with conductor terminals installed on said members
being capable of entering into connection with electronic
pads of an electronic card. The two members are dis-
posed face to face with respect to each other and are
engaged with a moving mechanism which is capable of
moving the two members from a first open position in
which the two members are at a distance away from each
other to provide an empty space there-between for entry
of an electronic card, to a second closed position in which
the two members are moved towards each other such
that when the electronic card is inserted between the two
members, its electronic pads enter in contact with the
conductor terminals of the connector. This structure is
particularly useful for connections where the card is en-
tered in contact with various connectors installed in dif-
ferent walls of the shelf. For example, if a conventional
connector (with non-movable members) is fixed to the
wall of the back-plane of the shelf, a connector having
movable members, as described above, may be installed
on alateral wall of the shelfin order to enter in connection
with a lateral edge of the card. In the open position, the
card is inserted in the conventional connector installed
in the back-plane and by such insertion, one of its edges
slides at the same time in-between the open space pro-
vided between the two connection members of the con-
nector with moveable members such that the corre-
sponding edge finally rests in a position in-between said
two members. At this moment, the two members are
moved, by the moving mechanism, to the closed position,
thereby establishing contact between the electronic pads
of the card and the conductor terminals of the connector.
[0008] Thistype of connectors with movable members,
however presents certain drawbacks. The drawbacks
arise from the fact that these connectors have a base
structure which needs to be fixed onto the wall of the
shelf for example by soldering. Thus the fixing on the wall
of the shelf is done before the cables are connected to
the connection terminals of the connector. As it is known,
the connection of the cables to the terminals of the con-
nector is usually done by soldering. Thus the soldering
needs to be performed on site and in practice the number
of cables to be soldered is considerable.

[0009] Itistherefore clear that the time and manpower
required for on-site soldering the cables, especially when
a large number of cables need to be soldered to the con-
nector is an important issue to take into consideration
giving rise to a considerable drawback.

[0010] Also, in occasions the contact terminals (con-
nection points) of the connector may be damaged and
thus may require repair, for example in order to perform
soldering on the terminals. This repair task, in case of
connectors which are fixed in place, may not be possible
or at least easy, unless the whole connector is removed
from the place it is fixed to. Removal of the connector in
such cases, especially when the connector is itself sol-
dered on the wall of the shelf - which is frequently the
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case - requires extra work.

[0011] Furthermore, the fact that the connector is fixed
to the wall of the shelf makes the connector usable only
in that position. Thus if there is a need that the connector
is disconnected from one card and connected to another
one, it is the card itself needs to be changed as the con-
nector is fixed in place. This change, in the case where
the other connections of the card (with other connectors
on other edges) should not be changed, makes the whole
assembly unusable.

[0012] It is therefore desired to provide a connector
device for use in electronic equipment which avoids the
above drawbacks.

DESCRIPTION OF THE INVENTION

[0013] The above objective is reached by using the
solution proposed by the present invention according to
which a connector device is provided which is removable
as regards its position inside the shelf. In other word, the
connector device of the invention is not permanently fixed
to any part of the shelf, but is connected to a respective
end of a cable (the cable may have a plurality of wires).
At the same time, the connector device of the invention,
allows an easy connection to a metallic pad area at se-
lected edges of an electronic card such as a PCB by
opening and closing movements of respective connec-
tion.

[0014] The selected edges may be all the four edges
of the electronic card or some of the edges thereof, in
which case the edges are preferably in perpendicular di-
rection with respect to other edges used for conventional
type of connections. For example the other edges may
have conventional connectors or may have metallic pads
for connection to another PCB or to a back-plane of a
shelf in a conventional manner, as described further
above.

[0015] Theconnectordevice ofthe inventionis suitable
for, but not limited to, use in horizontal-cabling plane, i.e.
connection is done at a top or bottom side of a front ac-
cess shelf in which electronic cards are inserted vertical-
ly. Likewise, the connector device of the invention may
be suitable for use in vertical-cabling i.e. connection is
done at a lateral side of a front access shelf in which
electronic cards are inserted horizontally.

[0016] Accordingly one object of the present invention
is that of providing a connector device for providing elec-
trical connection between a cable and an electronic card
adapted for being installed in a shelf, the connector de-
vice comprising two connection members, at least one
of said connection members having connection points
arranged at selected positions on a respective surface
thereof, the two connection members being assembled
together by means of an assembly element, the assem-
bly of the two connection members being adapted to have
an open position suitable for allowing entry of an elec-
tronic card between the two connection members and a
closed position suitable for allowing electrical contact be-
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tween the connection points of the connector device and
respective connection pads of the electronic card, char-
acterized in that said open position and said closed po-
sition are obtained independently of the position of the
connector device with respect to the shelf, and in that the
connector device is capable of being moved from one
position with respect to the shelf to another position while
having the cable connected thereon.

[0017] These and further features of the presentinven-
tion are explained in more detail in the following descrip-
tion as well as in the claims with the aid of the accompa-
nying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018]

Figure 1 is a schematic representation of a first ex-
emplary embodiment of the connector device ac-
cording to the present invention.

Figure 2 is a schematic representation of an elec-
tronic card for being engaged with the connector de-
vice according to the present invention.

Figure 3 is a cross-sectional view of a connector de-
vice shown in a position suitable for engaging with
an electronic card.

Figure 4 is arepresentation of the assembly of figure
3, in closed position with connection being engaged.
Figures 5a and 5b show side view and front view
schematic representations of a second exemplary
embodiment of the connector device of the present
invention.

EXAMPLES OF PREFERRED EMBODIMENTS

[0019] According to the scheme represented in figure
1, a connector device 1 is shown having two connector
members 11 and 12. Each of the two connection mem-
bers 11, 12 have a plurality of connection points 13, made
of electrically conductor material, such as for example
copper, installed on selected areas on the surface of the
connection members 11, 12 in such a manner that after
engagement with an electronic card the connection
points enter in contact with connection pads of the elec-
tronic card (as will described below), thus providing elec-
trical connectivity there-between. The two connection
members are joined together by means of an assembly
element 15 which will be described further below.
[0020] Although in the example of figure 1, both con-
nection members 11 and 12 are shown to have connec-
tion points 13, it is to be understood that the connector
device 1 of the invention may also be made with connec-
tion points 13 installed only on one of the connection
members 11, 12, the other member being without con-
nection points.

[0021] The connection points 13 are further connected
to the end of a cable 14 in any known manner. The cable
14 may have a plurality of conductive wires. In practice
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the connector device of the invention may have the con-
ductive wires already connected thereon before it is in-
stalled on an electronic card or fixed on a wall of a shelf.
[0022] Figure 2 shows an electronic card 2, which in
this example may be a PCB, having a base plate 21 upon
which electronic components and other elements are in-
stalled. On a surface of the PCB, or on both front and
rear surfaces thereof, connection pads 22 are installed.
These connection pads 2 may be installed at selected
edges of the PCB and other conventional connection el-
ements such as connectors or pads may be installed at
other edges of the PCB as represented in figure 2 by
reference numeral 25. The conventional connection el-
ements 25 may be used for connectionin known manners
for example to a back-plane of a shelf.

[0023] In figure 2, a front surface 23 of the PCB is
shown to have two rows of connection pads 22 installed
on the upper and lower sides of the PCB. Likewise, con-
nection pads 22 may be installed on the rear surface 24
of the PCB. Connection pads 22 on both surfaces 23 and
24 of the PCB are shown in figures 3 and 4. The connec-
tion pads 22 may be made of any conductive material
such as for example copper.

[0024] The two connection members 11 and 12 are
preferably assembled together in such a way that the
corresponding sides of the connection members 11 and
12 where connection points 13 are installed may face
each other.

[0025] The assembly of the two connection members
11, 12 is made by means of an assembly element 15
such that the assembly element permits one, or the two
connection members, to be rotated around the axis of
the assembly element 15 with respect to each other or
with respect to the assembly element 15. The assembly
element 15isin factinstalled on the connection members
and not on any external supporting piece such as for
example the wall of a shelf, which is the case for some
known connector devices with moveable connection el-
ements. The fact that the assembly element 15 is in-
stalled on the connection member has the advantage
that in this manner the connector device is made auton-
omousinthe sense thatitis capable of being used without
a need to be first fixed in place. The connector device of
the invention is capable of being already connected to
the cable 14, for example in manufacturing stage or at
any other moment before being installed on the wall of a
shelf.

[0026] Another advantage of the fact that the connec-
tor device is made autonomous is that it may be easily
removed from the position of connection on an electronic
card in order to be left at a convenient storage place
within the shelf until a time when further use is required
and thus it is put back in connection with an electronic
card, or simply it may be removed from one electronic
card and connected on another electronic card inside the
shelf.

[0027] Inthe example of the embodiment of figures 1,
3 and 4 the assembly element 15 is assumed to be made
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by means of a hinge installed at a respective end of each
of the two connection members 11,12 such that the two
connection members 11 and 12 may rotate around the
hinge 15 for opening and closing of the assembly of the
connection members 11 and 12 in order to allow insertion
or extraction of an electronic card 2 to or from the as-
sembly. In figure 3, the assembly of the two connection
members 11 and 12 is shown in open position while they
are maintained together by means of the hinge 15, and
an electronic card 2 is shown to be inserted inside the
assembly.

[0028] Figure 4 shows a situation where the two con-
nection members 11, 12 are in closed position and the
electronic card 2 is placed inside the assembly. The as-
sembly element 15 may be such that each of the con-
nection members 11, 12 may rotate freely around it; or
alternatively, provision may be made such that only one
of the two connection members 11, 12 is rotateable, the
other being fixed with respect to the assembly element
15, in which case one can assume that one connection
member rotates with respect to the other - fixed - member.
[0029] In order to maintain the connection points 13 in
permanent contact with connection pads 22 of the elec-
tronic cards 2, the assembly of the two connection mem-
bers 11 and 12 is equipped with a locking means 16. In
figure 3, the locking means 16 is shown in open (un-
locked) position while in figure 4, the locking means is
shown in locked position. The locking means 16 may be
of any known type.

[0030] Inthe closed position as shown in figure 4, the
connection points 13 of the connector device 1 enter in
physical contact with the connection pads 22 of the elec-
tronic card 2 thus ensuring electrical connectivity there-
between. The assembly may then be locked by means
of the locking means 16.

[0031] In locked position, the connector device 1 and
the electronic card 2 remain attached to each other due
to the locking action of the locking means 16. However,
should there be a need for a more secure attachment of
the connector device 1 to the electronic card 2, additional
fixing means may be employed (not shown) by means
of any known fixing structure such as clips, screws, ad-
hesive material or the like in order to ensure a stronger
hold between the connector device 1 and the electronic
card 2.

[0032] As shown in figures 3 and 4 the position of the
connection points 13 and that of the connection pads 22
are determined in conformity to each other such that by
simple closing action exercised on the connection mem-
ber 11 and 12, precise connection is achieved between
respective connection points 13 and connection pads 22.
This conformity in positioning is achieved by adequate
layout design of each unit. Furthermore, as described
above, the electronic card 2 may have connection pads
22installed only on one surface, front 23 or rear 24 there-
of. In such case, the connector device 1 may have con-
nection points 13 installed only on the connection mem-
ber 11 or 12 which corresponds to the surface of the
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electronic card on which the electronic pads 22 are in-
stalled.

[0033] In this manner, the solution proposed by the
present invention provides the possibility of easily ac-
cessing to the connection points 13 in case of need, for
example for soldering or cleaning the connection points
13. Another advantage of the connection device of the
present invention is that in case the connector need to
be removed from one card and connected to another, or
kept unconnected, this can be done by simply opening
the connector device and removing it from the place it
was connected without any change in the position of the
electronic card.

[0034] Figures 5a and 5b show schematic represen-
tations in front and side view of an alternative embodi-
ment of the connector device of the present invention in
which like elements have been given like reference nu-
merals. Thus the connector device 1 of figures 5a and
5b has two connection members 11 and 12 and connec-
tions points 13 installed on respective surfaces of the
connection members 11 and 12. Cable 14, which as
shown in the figure may be comprised of a plurality of
wires is connected to the connection members 11, 12
(however in practice it is possible to have the cable con-
nected to only one of the connection members).

[0035] Theconnectionmembers1land12areassem-
bled together by means of an assembly element. In this
embodiment however, the assembly element is in fact
comprised of two assembly members 15a and 15 b
placed at respective sides of the connection members
11, 12 in such a way that the connection members 11
and 12 are capable to move side-ways within a space
provided between the assembly members 15a and 15b
as shown by arrows next to the connection members 11
and 12. A third assembly member 15c is also shown in
figures 5a and 5b. This third assembly member 15c is
capable of moving upward and downward as shown by
an arrow. The shape of the third assembly element is
designed such that when it moves in downward direction,
a head portion thereof enters into a space in-between
the two connection members 11 and 12 and pushes the
latter members side-ways away from each other due to
a force exerted on both these members as a result of its
downward movement.

[0036] When the two connection members 11, 12 are
moved away from each other, sufficient space is provided
between the two in order to allow the electronic card 2
enter in-between the connection members 11, 12. Here
gain the electronic card 2 is entered in-between the two
connection members in such a way that the connection
pads 22 of the electronic card are in a position which is
in conformity with the connection points 13.

[0037] Once the electronic card 2 is inserted in place,
the third assembly member 15c¢ is made to move outward
(upward in figures 5a and 5b) from its position in-between
the two connection members 11, 12. When the third as-
sembly member is moved completely out, the two con-
nection members 11, 12 are made to move towards each
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other. In this manner, the connection points 13 of the
connection members 11, 12 enter into contact with the
connection pads 22 of the electronic card 2. The move-
ment of the two connection members 11, 12 within the
space provided in the assembly members 15a and 15b
may be governed by any known means. For example,
the movement may be governed by respective resilient
mechanisms such as for example springs (not shown)
located between each connection member 11, 12 and
the respective assembly members 15a, 15b.

[0038] The movement of the third assembly member
15c may be performed by any known means. For exam-
ple, the assembly member 15¢ may be made to move
up and down in a guiding structure such a sliding rail.
Alternatively, the assembly element may be made to ro-
tate around a fixed axis located at one side of the con-
nector device.

[0039] Inthis embodimentalso, locking means may be
provided by any known means in order to maintain the
whole structure secure as long as the connector device
in maintained in contact with the electronic card.

[0040] The connector device of the present invention,
in any of its embodiments, is capable of being fixed, on
a supporting surface, such as for example the wall of a
shelf. As already discussed above, an advantage of the
connector device of the invention is that cables may be
installed thereupon before it being fixed on a supporting
surface. Once the cable is connected, the connector may
be fixed, permanently or provisionally, on a supporting
surface and it may be connected to an electronic card at
any desired time. The fixing may be made by any known
means such as for example screws and knots.

[0041] It is to be noted that the above embodiments
are only examples of possible realizations of the solution
of the present invention. The invention is not to be con-
strued as being limited to these embodiment. In particular
all known manners in which the connection members
may be moved away and toward each other are included
within the scope of the present invention.

Claims

1. A connector device (1) for providing electrical con-
nection between a cable (14) and an electronic card
(2) adapted for being installed in a shelf, the connec-
tor device (1) comprising two connection members
(11, 12), at least one of said connection members
having connection points (13) arranged at selected
positions on a respective surface thereof, the two
connection members (11, 12) being assembled to-
gether by means of an assembly element (15, 15a,
15b, 15c), the assembly of the two connection mem-
bers (11,12) being adapted to have an open position
suitable for allowing entry of an electronic card (2)
between the two connection members and a closed
position suitable for allowing electrical contact be-
tween the connection points (13) of the connector
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device and respective connection pads (22) of the
electronic card, characterized in that said open po-
sition and said closed position are obtained inde-
pendently of the position of the connector device with
respect to the shelf and the electronic card, and in
that the connector device (1) is capable of being
moved from one position with respect to the shelf to
another position while having the cable (14) connect-
ed thereon.

A connector device according claim 1, wherein the
assembly element (15) is installed on the connection
members (11, 12).

A connector device according to any one of the pre-
vious claims wherein the assembly element (15) is
adapted for allowing rotation of one or both connec-
tion members (11, 12) with respect to the assembly
element (15) and/or to each other.

A connector element according to claim 3 wherein
the assembly element is a hinge.

A connector device according to any one of the
claims 1 or 2 wherein the assembly element com-
prises two assembly members (15a, 15b) and is
adapted for allowing a side-way movement of one
or both connection members (11, 12) with respect
to each other within the assembly members (15a,
15b).

A connector device according to claim 5 wherein a
third assembly member (15c) is adapted for forcing
the one or both connection members (11, 12) to per-
form the side-way movement of one or both connec-
tion members (11, 12).

A connector device according to any one of the pre-
vious claims, wherein the connector device compris-
es locking means (16) adapted for locking and un-
locking the assembly of the two connection members
(11, 12) together when the latter are in closed posi-
tion.
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