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FIG. 5

(57) Abstract: Guide element (3) for a connector
device (1), which element has a first and a second end
(3a, 3b). The element (3) is adapted to be attached to a
PCB (printed circuit board) (2) of the connector
device. Further, the guide element comprises a first
bevel (33) at the first end (3a), the surface of which is
provided with a plurality of recesses (36), which re-
cesses are adapted to receive a plurality of conductive
connector tongues (4) of the connector device (1). Fur-
ther, a connector device (1) for establishing a connec-
tion between a test device and a test system, a connect-
or arrangement (11) for test procedures comprising at
least one connector device (1) and a method of manu-
facturing a connector device (1) is comprised as well.
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Guide element for a connector device

TECHNICAL FIELD

The present invention relates to a guide element for a connector
device, a connector device comprising a guide element for
establishing a connection between a test device and a test
system, a connector arrangement for test procedures comprising
at least one connector device and a method of manufacturing a

connector device.

BACKGROUND

When manufacturing electronic equipment, test procedures are
normally performed in order to ensure that the equipment
functions correctly. An electronic equipment, such as a device
to be used in a computer or telecom network, comprises at least
one printed circuit board (PCB) carrying the components and
circuitry necessary for the device to perform its desired
function, an enclosure in which the PCB(s) is/are positioned and
at least one external connector enabling connection to be made

with the circuitry within the device.

The test procedures typically include making electrical contact
with the external connector(s) to enable the application of
electrical signals to the circuitry within the device and to
record the response. The present invention is directed to
establishing the electrical connection during the test
procedure. Therefore, the actual test procedures that are

conducted do not form part of the invention.

One type of electrical connectors that are well known to be used
for signal inputs and outputs to e.g. devices used in a computer
or telecom network is a RJ11 connector or a RJ45 connector.

These connectors are push-fit connectors that provide e.g. eight

terminal connections and are used for connecting cables that
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carry signals. All of the connections may be used either as

loop-back or direct connections.

A standard connector such as RJ11l or RJ45 or similar has a
mechanical interlock between the male part of the connector and
the female part, which interlock is normally formed of a
resilient member that forms a latch on insertion of the male
part into the female part, and which must be deflected by the
user in order to break the connection. This connector is thus a

mechanically secure connection and is widely used.

In a test environment it is desirable to rapidly establish and
break electrical connections to devices in order to enable to
test and process as many devices as possible during a certain
amount of time. The use of a “normal” RJ11l or RJ45 male
connector in order to make contact to the female connector on
the device during test conditions has disadvantages since the
mechanical interlock has to be operated manually. Therefore, the
handling of such a connector is difficult to automate, and it
would increase time of the test cycle if it is necessary to
establish and break electrical connections with the help of the
mechanical interlock for each socket under test. Furthermore,
such standard connectors may not be constructed sufficiently

durable for a test environment.

In the test environment, the device to be tested is held in a
specific position such that the connector devices may be
inserted automatically e.g. by machinery or by a robot in order
to establish connection between a test system and a test device.
A commonly used connector device comprises a male connector and
a female socket, wherein in each one RJ11l or RJ45 or another
standard connector is fitted. The standard connector is used for
testing electronic connections of telecommunication egquipment,

switches, routers, gateways etc. The male connector is push-
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fitted and has the same number of terminal connections as the

standard connector, but comprises no mechanical interlock.

This type of connector devices are sometimes referred to as
“wear boards”, wherein the cables from the test equipment is
connected via the connector device, which is interchangeable, to

the device that shall be tested.

The male connector’s terminal connections may be in the form of
conductive pathways, tracks or signal traces etched from copper
sheets laminated onto a non-conductive substrate, e.g. metal
directly attached on the PCB, and may be gold plated. A problem
with this solution is that the conductive tracks erode from the
laminate when repeatedly inserted into female sockets during
testing. This result in bad connections, and often splinting
where parts of the conductive material may come off and may

cause a short circuit.

US 6,089,894 describes an automatic insertion connector device,
for instance for use in a test environment, particularly for
connection to an RJ45 type connector. The connector has a
contact portion having the general form of a connector part
arranged to match the connector part it is intended to connect

to.

This known connector device and the wear boards with male
connectors consisting of conductive tracks on the PCB both have
a disadvantage of small connecting area between the horizontal
conductive area of the male connector, and the angled conductive
tongues within the female sockets. Thus, there is a need for an
improved connector device with an improved guide element that
brings the connector device in connection with the connector

part.
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SUMMARY

The object of exemplary embodiments described hereinafter is to
address the problem outlined above, and this object and others
are achieved by the apparatus and the method according to the
appended independent claims, and by the embodiments according to

the dependent claims.

According to a first exemplary aspect, embodiments provide a
guide element for a connector device, which element has a first
and a second end, and which element is adapted to be attached to
a PCB (printed circuit board) of the connector device. The guide
element comprises a first bevel at the first end, the surface of
which is provided with a plurality of recesses, which recesses
are adapted to receive a plurality of conductive connector

tongues of the connector device.

Thus, an advantage with the guide element is that it is
sufficiently durable for a test environment. Since the plurality
of recesses of the first bevel are adapted to receive a
plurality of conductive connector tongues short circuiting

between different circuits is reduced.

The guide element may be substantially shaped as a box, the
sides of which are perpendicular with respect to each other. The
guide element may have at least three bevels at the first end of
the guide element, each bevel arranged on one respective side of
the guide element. Due to the bevels a large connection area of
the connector tongues with the mating contact springs in the
corresponding socket is given, leading to a better electrical
connection. The bevels will also make the insertion of the guide
element together with the connector tongues into the

corresponding female socket easier.
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The guide element may have two rims, which are arranged at
opposite sides of the guide element, thereby defining between
the rims a recess adapted to receive the PCB. This design is
advantageously since it allows easy assembling of the guide
element and the PCB, ensuring that the guide element is
correctly assembled with the PCB. Furthermore this design where
the guide element covers the edge of the PCB reduces friction

during insertion into the female socket.

The guide element may be made of a non-conductive material, and
the guide element may comprise a through hole adapted to receive
a fixing means for attaching the guide element to the connector
device in an opening. Alternatively, the guide element may
comprise a protruding element, wherein the guide element is
adapted to be snapped on to the PCB by means of inserting the
protruding element through the opening. The protruding element
makes the mounting and assembling of the guide element to the

PCB easy.

According to a second exemplary aspect, embodiments provide a
connector device for establishing a connection between a test
device and a test system. The connector device comprises an
elongated PCB with a thickness, and with a first and a second
end, and with a first side and a second side, the second side
opposite the first side, where the PCB at the first end has a
width. Further, the connector device comprises a plurality of
conductive connector tongues attached to the first end at the
second side of the PCB and protruding from the PCB. The
connector device also comprises a guide element arranged on the
first side of the PCB at the first end, wherein the first end of

the guide element protrudes from the first end of the PCB.

This connector device has the advantage that it is able to stand

many cycles in the test environment. Thus, leading to decreased
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costs since this type of connector device is not necessary to be
changed after a relatively short time of testing and since less
time is needed for stopping the test procedures in order to
change the connector devices. The design with conductive
connector tongues 1s also advantageously since it leads to
reduced splinting which is a problem when using conductive
tracks on the PCB as terminal connections. Furhtermore this
design allows for larger contact area between the male and

female connectors.

The guide element of the connector device may protrude from the
PCB at the first end thereof so as to receive the conductive
connector tongues in the recesses in the first bevel. Further,
regarding the connector device the recess between the rims of
the guide element may have a width that substantially
corresponds to the width of the PCB sides. And the height of the
rims corresponds substantially to the thickness of the PCB, in
order to arrange the PCB in the recess. There may be a holding

block attached to the second end of the PCB.

According to a third exemplary aspect, embodiments provide a
connector arrangement for test procedures, the connector
arrangement comprising at least one connector device, wherein
the connector arrangement may comprise a connecting socket
attached to the PCB and the connector device may be arranged for
connection between at least one test device and at least one
test system. The connector arrangement may comprise at least two
connector devices arranged in parallel in one direction or
arranged in two perpendicular directions. Further, on the
connector devices the holding block and the at least one
connecting socket may be arranged on the first side of the PCB,
and the connector devices may be arranged on top of each other,
such that the second sides of two adjacent PCBs are facing each

other. Further, in an alternative embodiment may the holding
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block and the at least one connecting socket be arranged on the
first or the second side of the PCB, and two connector devices
are arranged on top of each other, such that the second side of
the first connector device faces the first side of the second

connector device.

In the connector arrangement there may be a spring element
arranged on the side of the holding block of the connector
device facing the second end in order to allow movement of the
connector device. Further, in the connector arrangement there
may be fixing means arranged in a second and third opening of

the PCB and partly filling said openings.

According to a fourth exemplary aspect, embodiments provide a
method of manufacturing a connector device comprising a guide
element with a first bevel at a first end, the surface of which
is provided with a plurality of recesses. The method comprises
attaching a first end and first side of an elongated PCB in a
recess of a guide element, which recess is defined between two
rims. The method comprises providing a comb-shaped connecting
plate with a plurality of conductive connector tongues
protruding from a common body. Further, the method comprises
guiding the conductive connector tongues of the comb-shaped
connecting plate by the plurality of recesses in the bevel of
the guide element. The method comprises attaching the conductive
connector tongues of the comb-shaped connecting plate to the
first end and second side of the PCB, and letting the conductive
connector tongues protrude from the PCB. Further, the method
comprises bending the conductive connector tongues in order for
the tongues to be arranged in the recesses of the first bevel,
and breaking off the common body of the comb-shaped connecting

plate.
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Thus, the connector device is manufactured in an efficient way,

which may limit the costs of production.

BRIEF DESCRIPTION OF THE DRAWINGS
The exemplary embodiments will now be described in more detail,

and with reference to the accompanying drawings, in which:

- Figure 1 illustrates a perspective view of an exemplary
connector device;

- Figure 2 illustrates a view of the exemplary connector device
seen from the second side;

- Figure 3 illustrates a perspective view of a first exemplary
embodiment of the guide element;

- Figure 4 illustrates a view of the guide element seen from the
second end;

- Figure 5 illustrates a perspective view of a second exemplary
embodiment of the guide element;

- Figure 6 illustrates an exemplary guide element together with
a part of the PCB;

- Figure 7 illustrates an exemplary comb-shaped connecting plate
with a plurality of conductive connector tongues;

- Figure 8 illustrates a perspective view of an exemplary
connector arrangement with a plurality of exemplary connector
devices; and

- Figure 9 is a flowchart of an exemplary method of

manufacturing a guide element.

DETATILED DESCRIPTION

In the following description, the invention will be described in
more detail with reference to certain embodiments and to the
accompanying drawings. For purposes of explanation and not
limitation, specific details are set forth, such as particular
scenarios, techniques, etc., 1in order to provide a thorough

understanding of it. However, it is apparent to one skilled in
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the art that it may be practised in other embodiments that

depart from these specific details.

A  concept of exemplary embodiments is to provide a test
environment, in which durable connectors are easily inserted in
order to make test procedures run as smoothly as possible. This
test environment for test procedures comprises a connector
arrangement, which comprises a connector device for establishing
a connection between a device to be tested and a test system and

which connector device comprises a guide element.

Figure 1 illustrates an exemplary embodiment of a connector
device 1 seen in a perspective view. Mounted to a first side 2c
of an elongated PCB 2 are a guide element 3, a holding block 5
and a connecting socket 6. The PCB has also a second side 2d
that is opposite of the first side, from which side the
connector device 1is shown in figure 2. The holding block 5 may
also be arranged on the second side 2d. In an alternative
embodiment, the holding block is omitted and the connector
device is arranged in an alternative way to allow movement in
the connector arrangement 11 (see figure 8), e.g. by applying a
spring load to the second end 2b of the PCB. Figure 1 shows one
connecting socket 6, but there may also be more than one socket
arranged on the PCB, or no connecting socket on each PCB (see
below in relation to figure 8). The connecting socket may either

be a female or a male socket.

In figure 2, the connector device 1 is shown from the second
side 2d. As illustrated in the figure, the PCB 2 has a first end
2a and a second end 2b, where the PCB at the first end 2a has a
width wl. The width of the second end 2b is substantially the
same as the width of the first end. The PCB may have a larger
width at a part of the mid-region between the first and second

ends 2a, 2b. In this part of the mid-region, the connecting
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socket 6 is normally arranged on the first side 2c¢, as
illustrated in figure 1, but it could also be arranged on the
second side 2d. It is desirable to arrange the connector devices
close to each other, which is shown in figure 8. (This figure is
further described below.) Therefore, the part of the mid-region
with a greater width, i.e. a so called bulge is not the same for
two adjacent connector devices. Preferably, there are two
embodiments for arranging bulge at the mid-region of the PCB;
one embodiment with the bulge close to the centre of the PCRB
seen in a longitudinal direction, and the other with the bulge
closer to the second end 2b of the PCB, such as may be seen in

figure 8.

Further, the connector device comprises a plurality of
conductive connector tongues 4 attached to the first end 2a at
the second side 2d of the PCB and protruding from the PCB. The
connector tongues may be made of metal. The holding block 5 is
attached to the second end 2b of the PCB. The connector device
comprises also the guide element 3 arranged on the first side 2c
of the PCB at the first end 2a, wherein the first end 3a of the

guide element 3 protrudes from the first end 2a of the PCB 2.

The guide element 3 protrudes from the PCB at the first end 2a
thereof. The protruding part of the guide element comprises a
first bevel 33 with recesses 36 so as to receive the conductive

connector tongues 4 in the recesses 36 of the first bevel 33.

Figure 3 illustrates an exemplary embodiment of a guide element
3 for a connector device 1. The guide element has a first and a
second end 3a, 3b, and the element 3 is adapted to be attached
to a first side 2c¢c of the PCB 2 of the connector device. The
first bevel 33 of the guide element is comprised at the first
end 3a. The recesses 36 of the first bevel 33 are seen in figure

3, 4 and 5. The first bevel has preferably an angle of between
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20° to 30° in relation to the horizontal surface of the guide
element that is adapted to be mounted to the PCB 2, i.e.
arranged between two rims 34 (see below). The amount of the
angle i1s adapted to fit the angle of the contact springs of the

corresponding contact.

According to an exemplary embodiment, the guide element is
substantially shaped as a box, the sides of which are
perpendicular with respect to each other. The guide element has
at least three bevels 31, 32, 33 at the first end 3a of the
guide element 3, each bevel arranged on one respective side of

the guide element.

According to a further exemplary embodiment, the guide element
has two rims 34, which are arranged opposite each other at
longitudinal sides of the guide element 3, thereby defining
between the rims 34 a recess adapted to receive the PCB 2. The
guide element 3 is made of an electrically non-conductive
material, e.g. plastic, in order to make sure that the material
of the guide element electrically insulates the connector
tongues 4 arranged in the recesses 36, and that the surface of
the guide element does not build up any electric charge.
Therefore, the material of the guide element 3 should preferably

also be anti-static.

In the exemplary embodiment seen in figure 3 the guide element 3
comprises a through hole 35 adapted to receive a fixing means
for attaching the guide element 3 to the connector device 1 in a
first opening 21 of the PCB 2. Alternatively, in another
exemplary embodiment as may be seen in figure 5, the guide
element 3 comprises a protruding element 37. By means of
inserting the protruding element 37 through the first opening 21
the guide element is adapted to be snapped on to the PCB 2. The

protruding element is an integrated part of the guide element,
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consisting of two semi-circular parts. The two parts may deflect
towards each other when the protruding element is being inserted

through the first opening 21.

As may be seen in figure 4, the guide element 3 has a recess
with a width w3. This recess is defined between the rims 34 of
the guide element, which is seen in figure 3 and 5. And width w3
of the recess may substantially correspond to the width wl of
the PCRB. Further, the height h of the rims 34 substantially
corresponds to the thickness t of the PCB, in order to arrange
the PCBR in the recess. The thickness t of the PCB is shown in
figure 6. In this side view is the first side 2c¢ of the PCR

directed upwards and the second side 2d downwards.

In figure 8 is the exemplary embodiment of the connector
arrangement 11 for test procedures comprising at least one
connector device 1 shown. The connector device i1s arranged for
connection between at least one test device and at least one
test system. The connector arrangement 11 comprises at least one
connecting socket 6 attached to the PCB of at least one of the

connector devices 1.

In figure 8 nine connector devices 1 are arranged in the
connector arrangement 11. As may be seen in figure 8 the
connector devices are arranged in parallel in one direction.
They may also be arranged in parallel in two perpendicular
directions, i.e. side by side along their longitudinal sides (as
in figure 8) and one on top of the other along their
longitudinal sides. When arranged in parallel in two
perpendicular directions the connector arrangement comprises at

least two connector devices.

Regarding the connector arrangement, when the connector devices

are arranged on top of each other the second sides 2d of two
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adjacent PCBs faces each other, in order to easy have access to
plug in a connector into the connecting socket 6 arranged on the
first side 2c¢ of each connector device. In an alternative
embodiment two connector devices are arranged on top of each
other with a first side 2c¢ of a first connector device facing
the second side 2d of an adjacent connector device, and with the
connecting socket 6 and the holding block 5 of the first
connector device arranged on the second side 2d and the
connecting socket 6 and the holding block 5 of the adjacent

connector device arranged on the first side 2c.

In the connector arrangement there may be a spring element
arranged on the side of the holding block 5 of the connector
device facing the second end 2b in order to allow movement of
the connector device in the longitudinal direction. Fixing means
are arranged in a second and third opening 22, 23 of the PCB 2
and partly filling said openings. The second and third opening
22, 23, which may be seen in figure 1 and 2, of the PCB are
adapted to have a larger diameter than the diameter of the
fixing means adapted to be fitted therein. The opening may be
oval shaped, consisting of two circles with different diameters

or be key-hole shaped.

Figure 9 is a flowchart illustrating an exemplary method of

manufacturing a connector device. The illustrated method of

manufacturing the connector device 1 comprises the following

steps

- attaching 101 a first end 2a and first side 2c of an elongated
PCB 2 in a recess of a guide element 3, which recess is
defined between two rims 34,

- providing 102 a comb-shaped connecting plate 40 with a
plurality of conductive connector tongues 4 protruding from a

common body 41,
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- guiding 103 the conductive connector tongues 4 of the comb-
shaped connecting plate 40 by the plurality of recesses 36 in
the bevel 33 of the guide element 3,

- attaching 104 the conductive connector tongues 4 of the comb-
shaped connecting plate to the first end 2a and second side 2d
of the PCB 2, and letting the conductive connector tongues 4
protrude from the PCB,

- bending 105 the conductive connector tongues 4 in order for
the tongues to be arranged in the recesses of the first bevel
33, and

- breaking off 106 the common body 41 of the comb-shaped

connecting plate 40.

Figure 7 illustrates the comb-shaped connecting plate 40
comprising the common body 41 and the conductive connector

tongues 4 protruding there from.

Further, the above mentioned and described embodiments are only
given as examples and should not be limiting to the present
invention. Other solutions, uses, objectives, and functions
within the scope of the invention as claimed in the accompanying
patent claims should be apparent for the person skilled in the

art.
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CLAIMS

Guide element (3) for a connector device (1), which element
has a first and a second end (3a, 3b), and which element
(3) is adapted to be attached to a PCB (printed circuit
board) (2) of the connector device, characterized in that
the guide element comprises a first bevel (33) at the first
end (3a), the surface of which is provided with a plurality
of recesses (36), which recesses are adapted to receive a
plurality of conductive connector tongues (4) of the

connector device (1).

Guide element according to claim 1, characterized in that
the guide element is substantially shaped as a box, the
sides of which are perpendicular with respect to each
other, and in that there are at least three bevels (31, 32,
33) at the first end (3a) of the guide element (3), each

bevel arranged on one respective side of the guide element.

Guide element according to claim 1 or 2, characterized in
that the guide element (3) has two rims (34), which are
arranged at opposite sides of the guide element (3),
thereby defining between the rims (34) a recess adapted to

receive the PCB.

Guide element according to any of the preceding claims,
characterized in that the guide element (3) is made of a

non-conductive material.

Guide element according to any of the preceding claims,
characterized in that the guide element (3) comprises a
through hole (35) adapted to receive a fixing means for
attaching the guide element (3) to the connector device

(1), using a first opening (21) of the PCB.

Guide element according to any of claim 1 to 4,

characterized in that the guide element (3) comprises a



10

15

20

25

30

WO 2012/166025 16 PCT/SE2011/050673

protruding element (37), wherein the guide element is
adapted to be snapped on to the PCB (2) by means of
inserting the protruding element (37) through the first
opening (21).

Connector device (1) for establishing a connection between

a test device and a test system, the connector device

comprising

- an elongated PCB (2) with a thickness (t), and with a
first and a second end (2a, 2b), and with a first side
(2c) and a second side (2d), the second side opposite the
first side, where the PCB at the first end (2a) has a
width (wl), and

- a plurality of conductive connector tongues (4) attached
to the first end (2a) at the second side (2d) of the PCR
and protruding from the PCB,

characterized in that

- a guide element (3) according to any of claims 1 to 6 is
arranged on the first side (2c¢) of the PCB at the first
end (2a), wherein the first end (3a) of the guide element

(3) protrudes from the first end (2a) of the PCB (2).

Connector device according to claim 7, characterized in
that the guide element (3) protrudes from the PCB at the
first end (2a) thereof so as to receive the conductive
connector tongues (4) in the recesses (36) in the first

bevel (33).

Connector device according to claim 7 or 8, characterized
in that the recess between the rims (34) of the guide
element has a width (w3) that substantially corresponds to
the width (wl) of the PCB sides (2c, 2d), and in that the
height (h) of the rims substantially corresponds to the
thickness (t) of the PCB, in order to arrange the PCB in

the recess.



10

15

20

25

30

WO 2012/166025 17 PCT/SE2011/050673

10.

11.

12.

13.

14.

15.

Connector device according to any of claims 7 to 9,
characterized in that a holding block (5) is attached to
the second end (2b) of the PCB.

Connector arrangement (11) for test procedures, the
connector arrangement comprising at least one connector
device (1) according to any of claims 7 to 10, wherein the
connector arrangement (11) comprises a connecting socket
(6) attached to the PCB and the connector device (1) is
arranged for connection between at least one test device

and at least one test system.

Connector arrangement (11) according to claim 11, wherein
the arrangement comprises at least two connector devices
(1) arranged in parallel in one direction or arranged in

two perpendicular directions.

Connector arrangement according to claim 12, wherein on the
connector devices the holding block (5) and the at least
one connecting socket (6) are arranged on the first side
(2c) of the PCB (2), and wherein the connector devices are
arranged on top of each other, such that the second sides

(2d) of two adjacent PCBs are facing each other.

Connector arrangement according to claim 12, wherein on the
connector devices the holding block (5) and the at least
one connecting socket (6) are arranged on the first side
(2c) or on the second side (2d) of the PCB (2), and wherein
two connector devices are arranged on top of each other,
such that the second side (2d) of the first connector
device faces the first side (2c¢) of the second connector

device.

Connector arrangement according to any of claims 11 to 14,
characterized in that a spring element is arranged on the

side of the holding block (5) of the connector device
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17.

facing the second end (2b) in order to allow movement of

the connector device.

Connector arrangement according to claim 15, characterized
in that fixing means are arranged in a second and third
opening (22, 23) of the PCB (2) and are partly filling said

openings.

Method of manufacturing a connector device (1) comprising a
guide element (3) with a first bevel (33) at a first end
(3a), the surface of which is provided with a plurality of
recesses (36), wherein the method comprises

- attaching (101) a first end (2a) and first side (2c) of
an elongated PCB (2) in a recess of a guide element (3),
which recess is defined between two rims (34),

- providing (102) a comb-shaped connecting plate (40) with
a plurality of conductive connector tongues (4)
protruding from a common body (41),

- guiding (103) the conductive connector tongues (4) of the
comb-shaped connecting plate (40) by the plurality of
recesses (36) in the bevel (33) of the guide element (3),

- attaching (104) the conductive connector tongues (4) of
the comb-shaped connecting plate to the first end (2a)
and second side (2d) of the PCB (2), and letting the
conductive connector tongues (4) protrude from the PCB,

- bending (105) the conductive connector tongues (4) in
order for the tongues to be arranged in the recesses of
the first bevel (33), and

- breaking off (106) the common body (41) of the comb-

shaped connecting plate (40).
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