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(57) Abstract: The present invention relates to an electrical con-
nector (1) mountable to a substrate, in particular, to a Printed Cir-
cuit Board PCB (2), the electrical connector (1) comprising a ter-
minal housing (3), the terminal housing (3) having a front wall (8)
and an opposing back wall, wherein an opening (10) is provided in
the front wall (8) for receiving a plug inside the terminal housing
(3), two opposing side walls (6, 7), and a top wall (4) and an op-
posing bottom wall (5), wherein the bottom wall (5) has an inner
surface facing the inside of the terminal housing (3) and an outer
surface (13') facing away from the inside of the terminal housing
(3), the outer surface (13') being provided with at least two reten-
tion pins (12, 12') projecting from the outer surface (13') for being
inserted into corresponding holes in the PCB (2), wherein a first
retention pin (12) of the at least two retention pins is positioned
on the outer surface (13) so as to be arranged asymmetrically with
respect to a second retention pin (12') of the at least two reten-
tion pins. Further, the present invention relates to a Printed Circuit
Board PCB (2).
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Electrical connector and Printed Circuit Board with electrical connectors

Description

The present invention relates to an electrical connector according to the characterizing
portion of claim 1 and a Printed Circuit Board (PCB).

In prior art, various electrical connector types are known. For example, electrical

connectors can be used on PCBs for connecting electronic devices to the PCB.

In the modern electronic projects, however, the available space must be optimized in
order to use as little of the PCB area as possible so as to be able to arrange or connect
as many electrical devices to it as possible. Namely, by using less space, the PCBs
may be made smaller and less material is used, meaning the costs can be reduced.

Regarding, for example, modern IP surveillance cameras having, e.g., a cylindrical
housing, the PCB has to be positioned in the middle or center of the housing so as to
be able to use the maximum available space inside de housing for the electronic
devices, as illustrated in Fig. 2.

Further, in order to save space with respect to configurations as outlined above, in prior
art it is known to mount electronic devices and/or respective connectors on both sides
of the PCB, thereby enabling a far more compact design compared to mounting the
connectors only on one and the same side. Such an electrical connector known from

prior art is shown in Fig. 1.

Also, various ways of mounting or fixing electrical connectors to the PCBs are known.
One rather convenient way for mounting electrical connectors on a PCB is the use of
so-called mounting pegs or mounting posts which project from the bottom side of the
electrical connector housing and which fit into a correspondingly provided hole of the
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PCB. Usually, these mounting pegs or mounting posts are made of the same material
as the electrical connector housing itself, typically a dielectric plastic material so that

they can be produced in a cost-efficient manner.

Electrical connectors which are fixed on a PCB as described above, are subject to
mechanical limitations, e.g. tensile strength. For example, one problem existing with
respect to the use of the above mentioned mounting pegs is that a user can accidently
remove the electrical connector when inserting or removing a cable. In order to avoid
this, in prior art it is known to arrange the mounting pegs or reinforcement pins, usually
two pins, such that they are positioned in a horizontally symmetrical position (see Fig.
3). In this regard, horizontally symmetrical position refers to a position on the bottom
surface of the connector housing which the mounting pegs project from, whereby the
bottom surface defines a horizontal plane.

However, with such a symmetrical arrangement, it is not possible to mount two
electrical connectors back to back on opposite sides of the PCB, since the mounting
pegs or retention or reinforcement pins will match regarding the respective position on
both opposing sides of the PCB and they will use the same holes in the PCB so that in
the end, the electrical connectors cannot be correctly fixed to it.

A possibility of an arrangement of electrical connectors fixed to the PCB on both sides
by means of the above mentioned retention or reinforcement pins is to mount them
with a certain displacement from each other, or simply side by side on only one side of
the PCB, or a double-height connector has to be used. However, in some cases there
is no space for side-by-side mounting. Further, with respect to a double-height
connector, there exists a problem that the PCB position has to be changed (for
example regarding the central position of the PCB in a cylindrical housing, as
mentioned above). Moreover, the use of a double-height electrical connector has the
further disadvantage that it is subject to a torque effect, so that the surface mounting

option is not suitable for electrical connectors of such dimensions.
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Other types of fixation, for example, by soldering the electrical connectors to the
respective surfaces of the PCB, although allowing for a back-to-back positioning of the
electrical connectors on both sides of the PCB, require more effort from mounting, and

thus in some cases may be rather inconvenient.

Thus, in prior art, as to electrical connectors specifically fixed to a PCB by means of
retention pins or mounting pegs, there exists a problem that it is not possible to position
the latter on both sides of the PCB at the same location, namely, back-to-back.

Therefore, it is an object of the present invention to provide an electrical connector and
a corresponding PCB with electrical connectors which overcome the above mentioned
problem, and which allow for a space-saving back-to-back arrangement of the
electrical connectors on both sides of the PCB.

This object is solved according to the present invention by an electrical connector
having the features according to claim 1, and a PCB having the features according to
claim 8. Preferred embodiments of the invention are specified in the respective
dependent claims.

According to the invention, an electrical connector is provided, which is mountable to
a substrate, in particular, to a Printed Circuit Board PCB, the electrical connector
comprising a terminal housing, the terminal housing having a front wall and an
opposing back wall, wherein an opening is provided in the front wall for receiving a
plug inside the terminal housing, two opposing side walls, and a top wall and an
opposing bottom wall, wherein the bottom wall has an inner surface facing the inside
of the terminal housing and an outer surface facing away from the inside of the terminal
housing, the outer surface being provided with at least two retention pins projecting
from the outer surface for being inserted into corresponding holes in the PCB, wherein
a first retention pin of the at least two retention pins is positioned on the outer surface
SO as to be arranged asymmetrically with respect to a second retention pin of the at

least two retention pins.
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By the inventive electrical connector, space can be saved because it is possible to
arrange two electrical connectors in a back-to-back mounting on a PCB. The same
electrical connectors can be used on both sides. In particular, nothing has to be
changed with respect to the retention pins, because according to the asymmetrical
arrangement, they will not interfere. Thus, components, which are equipped with
electrical connectors according to the present invention can be made smaller, and also

can be manufactured in a cost efficient manner.

According to a preferred embodiment, the asymmetrical arrangement of the first
retention pin and the second retention pin is an axial asymmetry about a first axial
symmetry axis running in the longitudinal direction of the terminal housing from the

front wall to the back wall.

According to a further preferred embodiment, the first axial symmetry axis runs through
the center of the terminal housing.

According to another preferred embodiment, the asymmetrical arrangement of the first
retention pin and the second retention pin is an axial asymmetry about a second axial
symmetry axis running from a first side wall of the two opposing side walls to the

second side wall of the two opposing side walls.

Preferably, the second axial symmetry axis runs through the center of the terminal
housing.

According to still a further preferred embodiment, the at least two retention pins are
arranged at the bottom surface of the terminal housing so as to not be symmetrical
about a rotation axis extending in the longitudinal direction of the terminal housing from

the front wall to the back wall.

Preferably, two retention pins are provided on the bottom surface of the surface
housing.

Moreover, according to the present invention, a Printed Circuit Board PCB is provided,
comprising holes for receiving at least two electrical connectors according to any one
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of the preceding claims, wherein a first electrical connector is arranged on a top side
of the PCB and a second electrical connector is arranged on the opposing bottom side

of the PBC at the same location of the first electrical connector.

Preferably, the first electrical connector and the second electrical connector arranged
on opposing sides at the same location of the PCB are identical with respect to the

position of the retention pins provided on their respective bottom surfaces.

According to another preferred embodiment, the first electrical connector and the
second electrical connector respectively are fixed to the PCB only by means of the

retention pins.

The invention and embodiments thereof will be described below in further detail in

connection with the drawing.

Fig. 1 shows a perspective view of an electrical connector according to prior art;

Fig. 2 shows the electrical connector according to prior art shown in Fig. 1 mounted in
a cylindrical housing;

Fig. 3A, Fig. 3B show a top view and a bottom view, respectively, of an electrical

connector according to an embodiment of the invention;

Fig. 4A and Fig. 4B respectively show a schematic illustration for placing two electrical

connectors according to an embodiment of the invention; and

Fig. 5 shows an arrangement of two electrical connectors according to an embodiment

of the invention mounted in a cylindrical housing

Fig. 1 shows an electrical connector 1 according to prior art in a perspective view,
wherein the electrical connector 1 is shown upside down. As can be seen here, the
electrical connector comprises a terminal housing 3 with a top wall 4 (in the figure,
since the electrical connector 1 is shown upside down, the lower wall) and an opposing
bottom wall 5 (in the figure, since the electrical connector 1 is shown upside down, the
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upper wall), two opposing side walls 6, 7, and a front wall 8 as well as an opposing
back wall (not visible in the figure). The front wall 8 is provided with an opening 10 for
receiving a corresponding plug (not shown) of an electrical device or the like in the
inside of the terminal housing 3.

Further, connection terminals 11 are provided which electrically connect a plug, when
inserted into the inside of the electrical connector 1 with a Printed Circuit Board 2 (see
Fig. 2).

The bottom wall 5 has an inner surface 13 facing the inside of the terminal housing 3
and an outer surface 13’ facing away from the inside of the terminal housing 3. On the
outer surface 13’ of the bottom wall 5, there are provided two reinforcement or retention
pins, also referred to as mounting pegs, namely, a first retention pin 12 and a second
retention pin 12’ so as to project substantially perpendicular from the outer surface 13’
of the bottom wall 5. The first and second retention pins 12, 12’ are arranged on the
outer surface 13’ so as to be symmetrical with respect to an axial symmetry axis S
extending along the longitudinal direction or longitudinal axis L of the bottom wall 5 of
the terminal housing 3, whereby the axial symmetry axis S runs through the center of
the bottom wall 5.

The retention pins 12, 12’ are provided so that they are retained in the PCB firmly and
a user will not be able to accidentially remove the electrical connector 1 from the PCB
when inserting or removing a plug of a cable of an electrical device in/out of the terminal

housing 3.

Fig. 2 shows the electrical connector 1 illustrated in Fig. 1 mounted in a cylindrical
housing 9 of an IP surveillance camera. In order to use the maximum available space
inside the cylindrical housing 9 of the camera for electronical devices, the PCB 2 is
arranged in the middle of the cylinder, whereby the two retention pins 12, 12’ provided
on the outer surface 13’ of the bottom wall 5 of the terminal housing 3 of the electrical
connector 1 are inserted into two corresponding holes 14, 14’ provided in the PCB 2.
As can be seen, the electrical connector 1 is provided on the upper side 15 of the PCB
2, whereas on the lower side 16, no electrical connector is provided. This would not be
possible, since the two holes 14, 14’ are already occupied by the retention pins 12, 12’
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of the electrical connector 1 on the upper side 15. Thus, the lower half of the cylindrical

housing 9 remains unused and much space is wasted.

Fig. 3A is a top view on an electrical connector 1 according to an embodiment of the
invention, and Fig. 3B is a bottom view of the electrical connector 1. As can be seen in
Fig. 3B, the position of the retention pins 12a, 12b has been changed, namely, so as
to no longer be symmetrical with respect to the first axial symmetry axis S1, which
extends along the longitudinal axis L of the bottom wall 5 of the terminal housing 3 as
a center line. Here, the position of the first retention pin 12 basically has been
maintained, as compared to the example of the prior art described above in connection
with Fig. 1 and Fig. 2. However, the position of the second retention pin 12 has been
shifted somewhat backwards towards the rear edge 18 of the terminal housing 3 so
that the two retention pins 12, 12’ no longer are arranged on a line parallel PL to the
front edge 17 of the terminal housing 3. Rather, one of the two retention pins 12, 12,
here the second retention pin 12’ is displaced from this line, thereby, resulting in an
asymmetrical arrangement with respect to the first axial symmetry axis S1. As can be
seen in Fig. 3a, which is a view on the top wall 4 of the terminal housing, with the
position of the retention pins 12, 12’ on the bottom wall 5 illustrated by dashed-line
circles, when the terminal housing 3 is turned around by 180° about a rotation axis R
extending in parallel to the longitudinal axis L of the bottom wall 5 of the terminal
housing 3, then the first retention pin 12 (in Fig. 3B located in the front on the right
hand side) will be located in the front on the left hand side, and the second retention
pin 12’ (in Fig. 3b located on the left hand side displaced backwards with respect to
the position of the first retention pin 12’) will be located on the left hand side in its
backwards displaced position.

Fig. 4A and Fig. 4B respectively show a schematic illustration for placing two electrical
connectors, namely, a first electrical connector 1 and a second identical electrical
connector 1’ in a back-to-back mounting on a PCB 2 whereby Fig. 4A is a top view and
Fig. 4B is a perspective view. The first electrical connector 1 will be mounted on the
upper side 15 of the PCB 2, with its first retention pin 12 fitted into a first hole 19 and
its second retention pin 12’ fitted into a second hole 19’ of the PCB 2. The second
electrical connector 1’ will be mounted on the lower side 16 of the PCB 2, opposing the
first electrical connector 1, with its first retention pin 12 fitted into a third hole 19" and
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its second retention pin 12’ fitted into a fourth hole 19" provided in the PCB 2. Thus,
for, for example, electrical connectors 1 respectively provided with two retention pins,
the PCB 2 has to be provided with four corresponding holes. Of course, more than two
retention pins can also be used, as long as the principle of the present invention
concerning the asymmetrical arrangement is followed and as long as the PCB 2 is
provided with a corresponding number of holes, arranged at the respective positions

S0 as to receive the retention pins therein.

Fig. 5 shows an arrangement of two electrical connectors 1, 1° according to an
embodiment of the invention mounted in a cylindrical housing of an IP surveillance
camera. As can be seen here, compared to the example according to prior art shown
in Fig. 2 where only half of the housing is used, here, the entire space can be used,
since two connectors 1, 1’ can be placed in a back-to-back mounting on the PCB 2.

Fig. 6A is a top view on an electrical connector 1 according to another embodiment of
the invention, and Fig. 3B is a bottom view of the electrical connector 1. In contrast to
the embodiment shown in Fig. 3A, Fig. 3B, here, both retention pins 12a, 12b have
been displaced backwards, and a an axis of symmetry (second axial symmetry axis
S2) with respect to which the two retention pins 12a, 12b are arranged asymmetrically
is perpendicular to the longitudinal axis L of the bottom wall 5 of the terminal housing,
extending from one side wall 6 to the opposing side wall 7. The effect which is achieved
by this arrangement is the same as already described with respect to Fig. 3A, Fig. 3B,
namely, this arrangement of the pins enables a back-to-back positioning on a PCB 2.
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Reference numerals

1, 1" electrical connector

2

©O© o0 N oo o b~ W

10
11

Printed Circuit Board PCB

terminal housing

top wall

bottom wall

side wall

side wall

front wall

cylindrical housing of IP surveillance camera
opening

connection terminals

12, 12’ first and second retention pins

13, 13’ inner and outer surface of bottom wall

14, 14’ holes in PCB

15
16
17
18

upper side of PCB
lower side of PCB
front edge

rear edge

19, 19,197, 19" holes in PCB

L

S1
S2
PL

longitudinal axis
first axial symmetry axis
second axial symmetry axis

parallel line
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Claims

Electrical connector (1) mountable to a substrate, in particular, to a Printed
Circuit Board PCB (2), the electrical connector (1) comprising a terminal
housing (3), the terminal housing (3) having a front wall (8) and an opposing
back wall, wherein an opening (10) is provided in the front wall (8) for
receiving a plug inside the terminal housing (3), two opposing side walls (6,
7), and a top wall (4) and an opposing bottom wall (5), wherein the bottom
wall (5) has an inner surface facing the inside of the terminal housing (3) and
an outer surface (13’) facing away from the inside of the terminal housing
(3), the outer surface (13’) being provided with at least two retention pins
(12, 12’) projecting from the outer surface (13’) for being inserted into
corresponding holes in the PCB (2),

characterized in that

a first retention pin (12) of the at least two retention pins is positioned on the
outer surface (13’) so as to be arranged asymmetrically with respect to a
second retention pin (12’) of the at least two retention pins.

Electrical connector (1) according to claim 1, wherein the asymmetrical
arrangement of the first retention pin (12) and the second retention pin (12')
is an axial asymmetry about a first axial symmetry axis (S1) running in the
longitudinal direction (L) of the terminal housing (3) from the front wall (8) to
the back wall.

Electrical connector (1) according to claim 2, wherein the first axial symmetry
axis (S1) runs through the center of the terminal housing (3).

Electrical connector (1) according to claim 1, wherein the asymmetrical
arrangement of the first retention pin (12) and the second retention pin (12’)
is an axial asymmetry about a second axial symmetry axis (S2) running from
a first side wall (6) of the two opposing side walls to the second side wall (7)

of the two opposing side walls.
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11

Electrical connector (1) according to claim 4, wherein the second axial
symmetry axis (S2) runs through the center of the terminal housing.

Electrical connector (1) according to any one of the preceding claims,
wherein the at least two retention pins (12, 12’) are arranged at the bottom
surface (5) of the terminal housing (3) so as to not be symmetrical about a
rotation axis extending in the longitudinal direction (L) of the terminal housing
(3) from the front wall (8) to the back wall.

Electrical connector (1) according to any one of claims 1 to 6, wherein two
retention pins (12, 12') are provided on the bottom surface (5) of the terminal

housing (3).

Printed Circuit Board PCB (2) comprising holes (19, 19, 197, 19™) for
receiving at least two electrical connectors (1, 1’) according to any one of the
preceding claims, wherein a first electrical connector (1) is arranged on an
upper side (15) of the PCB (2) and a second electrical connector (1°) is
arranged on the opposing lower side (16) of the PBC (2) at the same location
of the first electrical connector (1).

Printed Circuit Board (2) according to claim 8, wherein the first electrical
connector (1) and the second electrical connector (1') arranged on opposing
sides at the same location of the PCB (2) are identical with respect to the
position of the retention pins (12, 12’) provided on their respective bottom

surfaces (5).

Printed Circuit Board (2) according to claims 8 or 9, wherein the first electrical
connector (1) and the second electrical connector (1°) respectively are fixed
to the PCB (2) only by means of the retention pins (12, 12°).
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