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(54) ELECTRICAL CONNECTOR FOR MOTOR VEHICLES

(57) Electrical connector for a motor vehicle, com-
prising:

- a jack receptacle connector comprising an insulative
housing with a mating face, wherein on the mating face
of the insulative housing at least one cavity profiled to
receive a complementary plug is arranged, and wherein
the insulative housing comprises at least one light indi-
cator area, which is at least partially translucent and has
a light entry surface and a light exit surface opposite to
the light entry surface for emitting light in the direction of
the mating face of the insulative housing, and

200

100

- a circuit board on which the jack receptacle connector
is electrically connected, wherein the circuit board com-
prises at least one light emitting device, which light emit-
ting device is assigned to the at least one light indicator
area and is configured to emit light towards the light entry
surface of the at least one light indicator area, wherein
the at least one light indicator area and the insulative
housing are made of one material, wherein the at least
one lightindicator area is formed integrally with the insu-
lative housing.
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Description

[0001] The invention relates to an electrical connector
for a motor vehicle, comprising:

- ajackreceptacle connector comprising an insulative
housing with a mating face, wherein on the mating
face of the insulative housing at least one cavity pro-
filed to receive a complementary plug is arranged,
and wherein the insulative housing comprises at
least one light indicator area, which is at least par-
tially translucent and has a light entry surface and a
light exit surface opposite to the light entry surface
for emitting light in the direction of the mating face
of the insulative housing, and

- acircuit board on which the jack receptacle connec-
toris electrically connected, wherein the circuitboard
comprises at least one light emitting device, which
light emitting device is assigned to the at least one
light indicator area and is configured to emit light
towards the light entry surface of the at least one
light indicator area.

[0002] These connectors are typically used for electri-
cal connection between electrical communication devic-
es. In order to ensure that a proper connection has been
made and therefore a link is created between the elec-
trical communication devices, indicators are often incor-
porated into circuits on the printed circuit board. These
indicators are typically light emitting diodes which are
turned on when a circuit is completed between the mating
connectors and the communication devices. Additionally,
LEDs can be mounted on the printed circuit board to in-
dicate a number of other conditions including the pas-
sage of communication signals between the two commu-
nication devices, an indication of power supply status,
indication that an error in transmitting the signals has
occurred, or used for debugging purposes during devel-
opment.

[0003] Such connectors can be used in vehicles for
construction, agricultural forestry, municipal, industrial
and/or railway applications.

[0004] Classical or standard electrical connectors in a
motor vehicle face usually harsh environmental condi-
tions and have therefore, in general, no visible status
indicators. Typical harsh environmental conditions for
motor vehicles are high temperature fluctuations from -
40°C up to 85°C or even higher, vibrations, shock, bump
or the like.

[0005] Electrical connectors of prior art, accomplish
such indicators with LEDs, light guides, adhesives and/or
coloured films, but thereby cause a higher risk of leaking
in the assembly due to more and different sealing inter-
faces, which can come apart due to aforementioned con-
ditions in a motor vehicle.

[0006] An example of such a connector is disclosed in
US 4,978,317 which teaches a connector for receiving a
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plug having visual indicator positioned within the front
wall of the electrical connector housing. Incorporation of
the indicator into the electrical connector eliminates the
need for a separate location on the printed circuit board
for mounting of such an indicator. The LED indicator is
inserted into a recess of the electrical connector such
that its electrical leads pass through the recess and con-
nect to the printed circuit board. The indicator is then
cemented into the recess or attached using an appropri-
ate adhesive. The LEDs may also be moulded into the
electrical connector during the moulding process of the
housing.

[0007] A problem arises with these connectors in that
additional manufacturing steps are required for insertion
and accurate positioning of the LEDs for mounting to cor-
responding openings in the printed circuit board. These
additional manufacturing steps include first accurately
positioning the LED in a recess of the connector and also
securing the LED thereto by either cementing or other-
wise adhering the LEDS to the housing. Also, for identi-
fication purposes, LEDs must be manufactured with the
component being overmoulded by coloured translucent
material and having leads attached thereto for connec-
tion to the circuit board.

[0008] Another example of such a connector is dis-
closed in US 5,876,239 which discloses a modular jack
receptacle connector which has at least one light pipe
for transmitting light signals from a light emitting device
receiving area through an output face along the mating
face of the modular jack receptacle, wherein the at least
one light pipe or indicator is then attached onto the re-
ceptacle connector using an appropriate adhesive.
[0009] Itis therefore an object of the invention to pro-
vide an enhanced electrical connector.

[0010] To achieve this object, the at least one light in-
dicator area and the insulative housing are made of one
material, wherein the at least one light indicator area is
formed integrally with the insulative housing.

[0011] The at least one light indicator area acts as a
status indicator for the electronic connector or the at least
one jack receptacle connectors.

[0012] Advantageously, inthe case of two or more light
emitting devices (LED), each of which can emitlightin a
different colour, e.g.red, green, blue, orange, and yellow.
[0013] Advantageously, the light entry surface and the
light exit surface are parallel to each other, wherein the
light entry surface and the light exit surface have a dis-
tance to one another from 0,8 to 1,3 mm, preferably 0,8
mm.

[0014] Advantageously, the light entry surface and the
light exit surface are parallel and opposite to each other,
wherein the distance between the light entry surface and
the light exit surface is smaller than the thickness of the
direct surrounding section of the insulative housing.
[0015] Advantageously, the light emitting device has a
main propagation direction and is disposed such that the
main propagation direction is orthogonal to the light entry
surface of the at least one light indicator area.
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[0016] Advantageously, the electrical connector com-
prises at least two or more, preferably exactly two jack
receptacle connectors, wherein the insulative housings
of each jack receptacle connector are formed together
in one piece.

[0017] Advantageously, the insulative housing togeth-
er with the light indicator area is fabricated by injection
moulding.

[0018] Advantageously, theinsulative housingis made
of polybutylene terephthalate with glass fibre content of
10 % to 50%, preferably 20% to 30%, particularly with
30% (PBT GF30).

[0019] Advantageously, the insulative housing, prefer-
ably made of polybutylene terephthalate, is not colored.
[0020] In other words, the material contains only the
most necessary additives for environmental resistance
and only those that do not greatly reduce the light trans-
mission.

[0021] Advantageously, the material of the insulative
housing comprises flame-retarding additives.

[0022] Advantageously, the circuit board, the light
emitting devices and parts of the jack receptacle connec-
tors for connecting the jack receptacle connectors elec-
trically with the circuit board are housed in a housing,
wherein the housing is connected with the insulative
housing via at least one fixing means. The fixing means
can be an adhesive.

[0023] In the following, in order to further demonstrate
the present invention, illustrative and non-restrictive em-
bodiments are discussed, as shown in the drawings,
which show:

Fig. 1 a perspective view of an exemplary electrical
connector with two jack receptacle connectors and
aninsulative housing, wherein the insulative housing
comprises light indicator areas;

Fig. 2 a front view of the electrical connector of Fig.
1; and

Fig. 3 a horizontal section of the electrical connector
of Fig. 1.

[0024] Fig. 1 shows an electrical connector 10 for a
motor vehicle, comprising two jack receptacle connec-
tors 100, which comprise an insulative housing 200 with
a mating face 210, wherein on the mating face 210 of the
insulative housing 210 one cavity 220 profiled to receive
acomplementary plug for each jack receptacle connector
100 is arranged.

[0025] The insulative housing 200 further comprises
three light indicator areas 300, shown in Fig. 2. It should
be noted, that more or less light indicator areas are pos-
sible.

[0026] The light indicator areas 300 are at least par-
tially translucent and each has a light entry surface 310
and a light exit surface 320 opposite to the light entry
surface 310 for emitting light in the direction of the mating
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face 210 of the insulative housing 200.

[0027] The electrical connector further comprises a cir-
cuit board 400 (which can be seen in Fig. 1 and Fig. 3)
on which the jack receptacle connectors 100 are electri-
cally connected, wherein the circuit board 400 comprises
three light emitting devices 500, each of which is as-
signed to a light indicator area 300 and is configured to
emit light towards the light entry surface 310 of the at
least one light indicator area 300. In the shown example,
the light emitting devices 500 have a main propagation
direction X1 and are disposed such that the main prop-
agation direction X1 is orthogonal to the light entry sur-
face 310 of the assigned light indicator area 300. Fur-
thermore, the circuitboard 400, the light emitting devices
500 and parts of the jack receptacle connectors 100 for
connecting the jack receptacle connectors 100 electri-
cally with the circuit board 400 are housed in a housing
600, wherein the housing 600 is connected with the in-
sulative housing 200 via at least one fixing means. The
fixing means in the shown example in the figures is an
adhesive.

[0028] Further, the light entry surface 310 and the light
exit surface 320 are parallel to each other, wherein the
light entry surface 310 and the light exit surface 320 have
a distance to one another from 0,8 to 1,3 mm, preferably
0,8 mm.

[0029] Moreover, all light indicator areas 300 and the
insulative housing 200 are made of one material, wherein
the light indicator areas 300 are formed integrally with
the insulative housing 200, e.g. by injection moulding.
The insulative housing 200 and the indicator areas 300
could be made of polybutylene terephthalate with glass
fibre content of 10 % to 50%, preferably 20% to 30%,
particularly with 30% (PBT GF30).

LIST OF REFERENCE SIGNS
Electrical connector 10

Jack receptacle connector 100
Insulative housing 200
Mating face 210
Cavity 220
Light indicator area 300
Light entry surface 310
Light exit surface 320
Circuit board 400
Light emitting device 500
Housing 600

Main propagation direction X1

Claims

1. Electrical connector (10) for vehicles, in particular
motor vehicles, comprising:

- at least one jack receptacle connector (100)
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comprising an insulative housing (200) with a
mating face (210), wherein on the mating face
(210) of the insulative housing (210) atleast one
cavity (220) profiled to receive a complementary
plug is arranged, and wherein the insulative
housing (200) comprises at least one light indi-
cator area (300), which is at least partially trans-
lucent and has a light entry surface (310) and a
light exit surface (320) opposite to the light entry
surface (310) for emitting light in the direction of
the mating face (210) of the insulative housing
(200), and

- a circuit board (400) on which the at least one
jack receptacle connector (100) is electrically
connected, wherein the circuit board (400) com-
prises at least one light emitting device (500),
which light emitting device (500) is assigned to
the at least one light indicator area (300) and is
configured to emit light towards the light entry
surface (310) of the at least one light indicator
area (300),

characterized in that

the at least one light indicator area (300) and the
insulative housing (200) are made of one material,
wherein the at least one light indicator area (300) is
formed integrally with the insulative housing (200).

Electrical connector according to claim 1, wherein
the light entry surface (310) and the light exit surface
(320) are parallel to each other, wherein the light
entry surface (310) and the light exit surface (320)
have a distance to one another from 0,8 to 1,3 mm,
preferably 0,8 mm.

Electrical connector according to claim 1 or 2,
wherein the light emitting device (500) has a main
propagation direction (X1) and is disposed such that
the main propagation direction (X1) is orthogonal to
the light entry surface (310) of the at least one light
indicator area (300).

Electrical connector according to anyone of the
claims 1 to 3, wherein the electrical connector (10)
comprises at least two, preferably exactly two jack
receptacle connectors (100), wherein the insulative
housings (200) of each jack receptacle connector
(200) are formed together in one piece.

Electrical connector according to anyone of the
claims 1 to 4, wherein the insulative housing (200)
together with the light indicator area (300) is fabri-
cated by injection moulding.

Electrical connector according to anyone of claim 1
to 5, wherein the insulative housing (200) is made
of polybutylene terephthalate with a glass fibre con-
tent of 10 % to 50%, preferably 20% to 30%, partic-
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ularly with 30%.
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