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(57) Abstract: The invention relates to an electrical plug connector, in particular to an electrical pin or socket connector, for a data
€\ transmission interface in the automotive field, having: a plug connector member (100) and a keyed mounting member (200) which

can be mounted on the plug connector member (100) and which ensures correctly oriented insertion of an electrical counter plug
connector on the electrical plug connector (1), the plug connector member (100) having a mounting projection (120) such that a wall
(2) can be clamped between the mounting projection (120) and the keyed mounting member (200).
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ELECTRICAL PLUG CONNECTOR

The invention relates to an electrical plug connector, in particular an electrical pin or
socket connector, for a data transmission interface in a motor vehicle. Furthermore, the
invention relates to a pin contact strip for a data transmission interface, in particular a high-

speed data transmission interface, in the automotive field.

Modern motor vehicles have a plurality of electrical and electronic devices, such as,
for example, control devices which communicate on a bus or network with an engine control
system or a computer for management of the motor vehicle. Data may be carried out
digitally in this instance. These devices are associated with functional units of the vehicle,
such as, for example, a chassis control system, a drive control system, an entertainment
system or a telematics system. The devices of the units in question are in most cases
distributed over the entire vehicle. Individual devices communicate with each other and with
the engine control system on a data bus, which may be configured differently in accordance
with the requirements of the unit. Consequently, the bus lines of the vehicle generally extend

over large portions of the vehicle.

In order to ensure communication between the functional units of the vehicle,
corresponding connections, such as electrical plug connections are required. In particular, the
electromagnetic shielding and electrical pin contact requirements of the plug are increased at
high data transmission rates. Such an electrical plug connector, in most cases, is mounted
directly on a printed circuit board and electrically contacts the corresponding traces on the
board with electromagnetic shielding. It is also secured to a wall, for example, of a control

device housing which may contain the printed circuit board.

For instance, in the prior art, a plug connector is secured in an opening of the control
device housing wall by a lock nut. By tightening this lock nut, the plug connector is
mechanically fixed, on the one hand, and, on the other hand, is secured against the wall by a
resilient element to produce a galvanic contact between a shield housing of the plug

connector and the wall of the control device housing. A keyed mounting member orients
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insertion of a mating connector in the electrical plug connector after the plug connector has

been mounted on the wall.

Another solution for mounting an electrical plug connector on a wall of a device
housing uses a circlip which can be pushed onto the plug connector and which, after the plug
connector has been inserted through the mounting hole of the device housing, fixes the plug
connector to the device housing. The keyed mounting member for the counter plug

connector is subsequently fitted on the plug connector.

US 903 768 discloses a lamp holder which can be rotationally mounted on a wall. A
member of the lamp holder is inserted through a mounting hole of the wall and a threaded
portion of the holder member that protrudes through the mounting hole is secured to the wall
by a threaded ring. In the mounted state, the ring retained on the mounting hole locks
rotation of the holder member with mutually corresponding recesses and projections in the

securing ring and in the holder member.

EP 939 462 A1l discloses, a lamp holder which has, at an outer periphery of a lamp
socket, at least two pins which are connected to the lamp holder using a bayonet connection.
The lamp holder comprises a housing and a coding ring connected to each other. An inner
embodiment of the coding ring is adapted to an arrangement of the pins of the lamp socket.
The coding ring has, on the inner side thereof, correspondingly arranged grooves for the pins

of the lamp socket.

EP 1 318 575 Al discloses an ancillary device casing which can be secured in a wall
opening of a mounting wall. For this purpose, an adapter ring is secured to a base member of
the ancillary device casing. The adapter ring is inserted through the wall opening in order to
mount the ancillary device casing on the mounting wall, such that the base member rests on
the mounting wall. A cap nut can be screwed on an outer thread of the adapter that protrudes
through the wall opening so that the mounting wall can be secured between the ancillary
device casing and the cap nut. Connection of the adapter to the base member may be

achieved by a bayonet connection, screw connection or engagement connection.
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DE 198 39 342 A1 discloses a plug connector in a wall of an electrical device. A plug
connector element of the plug connector can be inserted through an opening from one side of
the wall, the plug connector element abutting one side of the wall with a stop flange. From
the other side of the wall, a clamping nut can be screwed onto the plug connector element, the
device wall being secured between the clamping nut and the stop flange. An outer thread of
the plug connector element and a corresponding inner thread of the clamping nut form a
bayonet connection, which has three bayonet grooves and corresponding bayonet elements.
Between the clamping nut and the plug connector element, there is further formed a
releasable lock connection which prevents a rotational movement of the clamping nut relative

to the plug connector element.

An object of the invention is to provide an improved electrical plug connector, in
particular an improved electrical pin or socket connector, for a data transmission interface in
a motor vehicle. Another object of the invention is to provide an improved pin contact strip
for a data transmission interface, in particular a high-speed data transmission interface in the
automotive field. It is desirable to reduce the number of components of the plug connector as

compared to the prior art.

Furthermore, an electrical plug connector according to the invention is intended to
mount to a wall in a single assembly operation, and shield the plug connector consistent with
EMC provisions. Furthermore, according to the invention, the total number of steps and
force for mounting the plug connector in/on the wall are intended to be reduced.
Furthermore, it is intended that no additional means for assisting assembly and/or tools

should be required in order to mount the plug connector on the wall.

The object of the invention is achieved by means of an electrical plug connector, in
particular an electrical pin or socket connector, for a data transmission interface in a motor
vehicle according to claim 1, and by means of a pin contact strip for a corresponding data
transmission interface, in particular a high-speed data transmission interface, according to

claim 12.
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The electrical plug connector according to the invention has a plug connector member
and a keyed mounting member, mountable in an opening of a wall, for example of a control
device. The keyed mounting member, which ensures correctly oriented insertion/fitting of a
mating connector in/on the plug connector, can be directly mounted and secured on the plug
connector member. In an embodiment of the invention, the plug connector is constructed as a
pin contact strip having at least one, but preferably four electrical pin contacts which are

preferably retained by a separate contact carrier of the pin contact strip or the plug connector.

According to the invention, it is now no longer necessary to secure the plug connector
in/on the wall with a lock nut or a circlip. Instead, the keyed mounting member can be
directly mounted on and secured to the plug connector member through the wall. According
to the invention, this results in a reduction in the number of components of the electrical plug
connector, which in turn results in a reduction in the time required to mount the plug
connector on the wall. In particular, by omitting the lock nut, no additional tools or parts are

required in order to mount the plug connector.

The plug connector according to the invention can simply be mounted in/on the wall
by hand, with only the plug connector member being inserted through a mounting hole of the
wall and the keyed mounting member subsequently being mounted or secured on the plug
connector member. The keyed mounting member, which is comparatively large with respect
to the lock nut allows the plug connector to be readily and rapidly mounted on the wall by

hand, resulting in a reduction of the mounting force in comparison with the prior art.

According to the invention, the plug connector member or the contact carrier of the
plug connector member has the mounting projection for mounting the electrical plug
connector on the wall. The mounting projection may be constructed integrally with the plug
connector member or the contact carrier, or may be provided as a separate component on the
plug connector member or the contact carrier. Furthermore, the contact carrier may be
constructed integrally with the plug connector member. The mounting projection of the plug
connector may be provided on the plug connector member or the contact carrier such that the
wall on which the plug connector is mounted is clamped or secured between the mounting

projection and the keyed mounting member.
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According to the invention, a space or gap between the keyed mounting member is
constructed to receive the wall in the relevant mounting region. When the plug connector is
mounted, the wall is received positively between the mounting projection and the keyed
mounting member. In embodiments of the invention, the wall is planar, having a constant
thickness, such that the wall, the sides of the keyed mounting member and the mounting
projections are mutually parallel. One or more electromagnetic shield contact springs of the

plug connector are optionally intended to fit in contact with the wall.

The relevant region of the keyed mounting member is preferably on a rear side of the
keyed mounting member, while the relevant side of the mounting projection is the front side
of the mounting projection. Preferably, the rear side of the keyed mounting member is
formed by a substantially continuous edge, preferably an outer edge, or a projection on the
keyed mounting member. Furthermore, it is preferable for the front side of the mounting
projection to be formed by spacing members on the mounting projection. These spacing
members, with the respective front side thereof, define a plane forming the front side of the
mounting projection. When the plug connector mounts in an opening of the wall, the spacing
members of the mounting projection and the edge or the projection of the keyed mounting

member abut the wall at mutually opposing sides.

In embodiments of the invention, an electrical connection of an electromagnetic
shield is formed when the electrical plug connector is mounted on the wall. It is preferred
that the wall, in the region of a shield contacting by the plug connector, be an electrically
conductive contact with a shield of the electrical device. In embodiments of the invention,
the wall is a metal wall or the wall is constructed of metal at least on the side at which the
shield of the plug connector electrically connected therewith, further providing an electrical

pin contact.

In embodiments of the invention, the mounting projection has one or more contact
springs, at the front side thereof, which protrude from the front side of the mounting
projection. If spacing members are provided on the mounting projection, the contact springs

may protrude further from the front side than the spacing members. When the electrical plug
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connector is in a mounted in an opening of the wall, only the contact springs abut one side of
the wall. Because the plug connector may mount to the wall in a resilient manner, it is
possible to mount the same plug connector on walls of different thicknesses or manufacture a
plug connector with a relatively high tolerance in the region in which the keyed mounting
member is mounted. In other embodiments of the invention, both the contact springs and the

spacing members may abut the wall.

In other embodiments of the invention, the contact springs of the electrical plug
connector are shield contact springs which produce an electrical connection between the

electromagnetic shield of the plug connector and the electromagnetic shield of the wall.

In addition to mechanically fixing the electrical plug connector to the wall in
accordance with other embodiments, the electromagnetic shield conforms to EMC provisions.
According to the invention, a galvanic contact is formed between the shield housing of the
electrical plug connector and a housing of the electrical device, for example the control

device.

In other embodiments of the invention, the keyed mounting member is secured to the
plug connector member of the electrical plug connector using a screw connection, a plug
connection, or a locking connection. Preferably, the keyed mounting member secures to the
plug connector member using a bayonet connection, which is formed directly between the
keyed mounting member and the plug connector member. A slotted guiding member may be
provided on the keyed mounting member and cam followers on the plug connector member,
or vice versa. Therefore, there are two possible options on where to provide either the slotted
guiding member or the cam followers. If there are a number of slotted guiding members
and cam followers, they may also be provided together on one component, as long as the

other component has the matching devices.

In embodiments of the invention, the keyed mounting member has, in a side wall, a
slotted path, which unites with a cam followers provided on the contact carrier or a mounting

portion of the plug connector member. It is preferable to have two slotted paths and two cam
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followers. However, it is possible to provide more than two slotted paths in the keyed

mounting member and cam followers on the contact carrier or the mounting portion.

In order to connect the keyed mounting member with the plug connector member, the
keyed mounting member has, at the rear side thereof, a slotted inlet that extends inside the
keyed mounting member to the respective slotted guiding member to unite with the cam
followers. That is to say, when the keyed mounting member is placed on the contact carrier
or the mounting portion, the keyed mounting member is pushed with the slotted inlets over
the cam followers until the come to rest at a respective end of the relevant slotted path.
Subsequently, the keyed mounting member rotates relative to the plug connector member,
whereby the cam followers slid along the slotted path. Thus, the keyed mounting member

comes to a final position with respect to the contact carrier of the plug connector member.

In embodiments of the invention, the slotted paths of the keyed mounting member are
inclined along a longitudinal axis of the electrical plug connector so that the keyed mounting
member may rotate axially in the direction of this longitudinal axis with respect to the plug
connector member. As the keyed mounting member rotates, corresponding to the inclination
of the slotted path, the wall becomes fixed between the keyed mounting member and the

mounting projection. Preferably, each corresponding cam followers are inclined as well.

According to the invention, the keyed mounting member rotates with respect to the
plug connector member until the corresponding shoulder engages a locking element. In this
instance, the locking element may be constructed in/on the keyed mounting member and the
shoulder in/on the contact carrier, or vice-versa, that is to say, the locking element may be
constructed in/on the plug connector member and the shoulder that co-operates therewith in

the securing position may be constructed in/on the keyed mounting member.

In embodiments of the invention, the locking element on the keyed mounting member
is preferably constructed as a curved locking spring, and the plug connector member has a
locking ramp that can be brought into engagement with the locking spring. While securing
the keyed mounting member on the plug connector member, the locking spring engages on a

stop of the locking ramp. Preferably, the locking spring is lifted from the locking ramp
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during rotation of the keyed mounting member. After having completely passed the locking
ramp, the locking spring engages and then blocks a counter-directed relative rotation because
of the two mutually opposed stops of the locking spring and locking ramp. The keyed
mounting member reaches its securing position on the plug connector member, whereby the
plug connector member and the keyed mounting member are secured to each other by means

of the bayonet connection, which is formed therebetween.

In order for the locking spring to move beyond the locking ramp, the locking spring
has a recess, which corresponds to the locking ramp, and in which the locking ramp, when
the keyed mounting member is pushed onto the plug connector member, can be wholly
received in the longitudinal direction of the plug connector. That is to say, before the keyed
mounting member is rotated relative to the plug connector member, a peripheral portion of
the locking ramp is received substantially and completely in the curved recess. When the
keyed mounting member rotates relative to the plug connector member, the locking spring is
lifted by the locking ramp because the recess decreases in depth in a peripheral direction.
After the free end of the locking spring passes the free end of the locking ramp, the locking
spring engages with the locking ramp, whereby the keyed mounting member engages on the
contact carrier to securely mount a wall between the keyed mounting member and the

mounting projection of the plug connector member.

In embodiments of the invention, the keyed mounting member is fixed to the
electrical plug connector by a bayonet connection. The slotted path of the bayonet
connection is preferably inclined relative to the longitudinal direction of the plug connector.
Because of a rotational movement of the keyed mounting member during mount, the keyed
mounting member moves in a longitudinal direction towards the mounting projection or in
the direction towards the shield contact springs of the plug connector, and a mechanical
fixing of the housing in the securing position. The plug connector then mounts on the wall at
the same time, and the shield contact springs of the plug connector are pressed against the

metal housing, which brings about galvanic contacting in accordance with EMC provisions.

Additional embodiments of the invention will be appreciated from the remaining

dependent claims.
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The invention is explained in greater detail below with reference to embodiments and

the appended drawings, in which:

Figure 1 is a perspective view of a plug connector member for an electrical plug
connector in accordance with the invention;

Figure 2 is a perspective view of a keyed mounting member for the electrical plug
connector in accordance with the invention;

Figure 3 is a perspective view of the keyed mounting member being inserted onto the
plug connector member;

Figure 4 is a perspective view of the keyed mounting member in a pre-locking
position on the plug connector member;

Figure 5 is a perspective view of the keyed mounting member and the plug connector
member being rotated toward a securing position;

Figure 6 is a perspective view of the keyed mounting member in the securing position
on the plug connector member;

Figure 7 is a frontally sectioned perspective view of the keyed mounting member in
the pre-locking position on the plug connector member;

Figure § is a view of the electrical plug connector similar to Figure 7, but with the
keyed mounting member in the securing position on the plug connector member;

Figure 9 is a frontally sectioned perspective view of the securing position of the keyed
mounting member on the plug connector member; and

Figure 10 is a sectioned perspective view taken along a longitudinal axis of the

electrical plug connector while mounted on a wall.

The invention is explained in greater detail below with reference to an electrical
connector for a data transmission interface in a motor vehicle. However, the invention is not
intended to be limited to electrical connectors, but instead is intended to relate to electrical
plug connectors in quite general terms, such as electrical plug connectors or socket
connectors. Furthermore, for this specification, the prepositions “at”, “in” and “on” are

intended to have a synonymous meaning. Furthermore, indications which refer to a front side

or a rear side of a portion or (component) part of the electrical plug connector 1 are intended
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to be oriented with respect to a front side 101 and a rear side 102 of a plug connector member
100 or a front side 201 and a rear side 202 of a keyed mounting member 200 of the electrical

plug connector 1.

Figure 1 illustrates a plug connector member 100 according to the invention of an
electrical plug connector 1 according to the invention as can be seen most clearly in Figures 6
and 10. The plug connector member 100 is explained in greater detail below primarily with

reference to Figures 1 and 10.

The plug connector member 100 comprises at least one electrical pin contact 111
which is preferably constructed as an electrical internal conductor pin contact 111 and which
is received in a contact carrier 110 of the plug connector member 100. At a front side 101 of
the contact carrier 110 the internal conductor pin contacts 111 protrude outwards from the
contact carrier 110 and can be electrically contacted by appropriate electrical internal
conductor socket contacts of an electrical counter plug connector (not illustrated in the
drawing). At arear side 102 of the contact carrier 110 the internal conductor pin contacts 111
protrude downwards and can be connected, for example, to a printed circuit board or the like

in an electrically conductive manner.

The contact carrier 110 is preferably electrically shielded over the entire extent
thereof in a longitudinal direction L of the electrical plug connector 1. For this intended
purpose, the contact carrier 110 has, in the front region thereof, an external conductor or
shield socket 130 which electrically shields the contact carrier 110 from a central region to
beyond the electrical internal conductor pin contacts 111, which protrude in a forward

direction, over substantially the entire periphery of the contact carrier 110 (see Figure 10).

Adjacent to the shield socket 130 at the rear, the contact carrier 110 has an
electromagnetic shield 118, which can be electrically contacted with the printed circuit board
or the like. Because of the two electromagnetic shields 118, 130, the contact carrier 110 is
electrically shielded over substantially the entire length thereof. In the central region of the
contact carrier 110, the two electromagnetic shields 118, 130 overlap each other, which can

also be seen most clearly in Figure 10.
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Preferably, in the central region, the contact carrier 110 has a mounting projection 120
and a mounting portion 119. According to the invention, the contact carrier 110, the
mounting portion 119 and the mounting projection 120 may be connected to each other in a
materially integral manner. In other embodiments of the invention, it is possible to construct
the mounting portion 119 in a materially integral manner with the mounting projection 120
and to make provision for it to be able to be mounted on the contact carrier 110.

Furthermore, it is possible to construct the mounting portion 119 in a materially integral
manner with the contact carrier 110 and to provide the mounting projection 120 as a separate
component, which can be mounted thereon. In the present embodiment, at least the mounting
portion 119 is constructed integrally with the mounting projection 120 and is integrally

constructed with the contact carrier 110 or can be provided thereon.

The electromagnetic shield 118, of a rear portion of the plug connector member 100,
extends into the central region of the plug connector member 100 and, with a cut-out flap (see
Figures 7 and 8), engages around a front region of the mounting portion 119. In this instance,
this region is provided on the inner side on the mounting portion 119 which, when viewed
from the front side 101, is correspondingly recessed, as can be seen clearly in Figure 1; the
flap can further be clearly seen in Figures 7, 8§ and 10. The mounting portion 119 and the
mounting projection 120 can be secured to the plug connector member 100 by means of the

flap.

A portion of the electromagnetic shield 118, provided in the central region of the plug
connector member 100, surrounds the shield socket 130 at the rear longitudinal end portion
thereof. This can be seen in Figures 9 and 10 and in the region of the bent flap in Figures 7
and 8. In this region, the shield socket 130, which is constructed in a substantially circular
manner in an original cross-section (see Figure 1), becomes increasingly rectangular as it
extends further towards the rear of the plug connector member 100. This may clearly be seen

in reference to Figures 7, 8, and Figure 9.
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The close abutment of the shield socket 130 against an inner portion of the contact
carrier 110, and a close abutment of the electromagnetic shield 118 against the shield socket

130 can clearly be seen in Figure 9.

The mounting projection 120 of the contact carrier 110 or the mounting portion 119 or
the plug connector member 100 is preferably constructed as a flange that extends around the
plug connector member 100. It is preferable that the mounting projection 120, when viewed
from the front, is in the form a rectangular, in particular a square shape, as can clearly be seen
in Figures 7 to 9. Of course, it is possible to select a different shape, in particular a round

shape, for the mounting projection 120.

The mounting projection 120 has one or more contact springs 129 on at least at one
edge, but preferably at all four edges. These are preferably constructed as electromagnetic
shields contact springs 129 and have a flat surface 128 that extends at a rear side of the

mounting projection 120 to the electromagnetic shield 118 of the contact carrier 110.

It is thus possible for the flat surface 128 of the shield contact springs 129 to contact
the electromagnetic shield 118, 130 of the electrical plug connector 1. When the shield
contact springs 129 are preferably constructed integrally with the flat surface 128, it is
possible to produce a galvanic contact between the electromagnetic shield 118, 130 of the
electrical plug connector 1 and an electromagnetic shield of a housing or a wall 2. This wall
2 1s illustrated in Figure 10 and, preferably at least at the side, which the shield contact
springs 129 abut, is constructed of metal or electromagnetically shielded. Preferably, the

entire wall 2 is constructed of metal or a metal alloy.

In embodiments of the invention, the mounting projection 120 has, in one or more
corner regions, a spacing member 126 by means of which the mounting projection 120 can be
fitted to the wall 2. Preferably, in this instance, the electromagnetic shields contact springs
129 may protrude further from a plane of the flange than the relevant spacing members 126
so that the plug connector member 100 can be positioned on the wall 2 with the relevant

spacing members 126. At the same time, an electrical pin contact between the shield contact
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springs 129 and the wall 2 may be achieved. It is also possible to contact the wall 2, from

one side, simply with the contact springs 129.

In an embodiment of the invention, the mounting projection 120 is constructed in a
planar and square manner, and has a cuboid spacing member 126 in each of the four corner
regions. Further, the mounting projection 120 has at each of the edges thereof three shield
contact springs 129 between two relevant spacing members 126, wherein the shield contact
springs 129 may be connected in a materially integral manner at a rear side to the flat surface

128.

In order to mount the plug connector member 100 on the wall 2 with a keyed
mounting member 200, as illustrated in Figure 2, the plug connector member 100 and/or the
contact carrier 110 and/or the mounting portion 119 have corresponding equipment or
devices which facilitate cooperation with corresponding equipment or devices in/on the
keyed mounting member 200. According to the invention, the plug connector member 100
can be securely connected to the keyed mounting member 200 in such a manner that the wall
2 can be clamped between the keyed mounting member 200 and the plug connector member
100, in particular the mounting projection 120 thereof, as can be seen clearly in Figure 10. In
this instance, the spacing members 126 of the mounting projection 120 preferably abut the

wall 2 (not illustrated in the drawing).

According to the invention, the keyed mounting member 200 can be mounted or
secured on the plug connector member 100. In order to mount or secure the keyed mounting
member 200 and the plug connector member 100, a screw connection, plug connection,
locking connection or bayonet connection may be used. However, in a preferred
embodiment, the keyed mounting member 200 is mounted on the plug connector member 100
by means of a bayonet connection, which mounts or secures the keyed mounting member 200

on the plug connector member 100 by means of a rotational insertion movement.

For the bayonet connection according to the invention, the mounting portion 119 is
constructed in a cylindrical manner in a corresponding region and has at least one, preferably

two, cam followers 112 which protrude radially from the mounting portion 119, as can be
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seen in Figures 1, 3, 7 and 8. Furthermore, the mounting portion 119 has, further to the rear
in the longitudinal direction L than the cam followers 112, a locking ramp 113, which rises
from the mounting portion 119 in the peripheral direction of the mounting portion 119, as can
be seen clearly in Figures 1 and 9. In this instance, the locking ramp 113 continuously rises
in a peripheral direction from the cylindrical mounting portion 119. When the mounting
portion 119 is viewed from the front, the height of the locking ramp 113 preferably increases
in a mathematically positive direction, that is to say, in an anticlockwise peripheral direction

on the mounting portion 119.

Figure 2 illustrates the keyed mounting member 200 according to the invention for the
electrical plug connector 1 in accordance with the invention, which allows properly oriented
insertion/fitting of the electrical counter plug connector (not illustrated in the drawing)
into/on the electrical plug connector 1. The keyed mounting member 200 is explained in

greater detail below primarily with reference to Figures 2 and 7 to 10.

The keyed mounting member 200 is constructed in a substantially box-like manner
and is configured in such a manner that it becomes fastened with the plug connector member
100. For this purpose, the keyed mounting member 200 has locking devices, which
correspond to the plug connector member 100 or the mounting portion 119 thereof. In those
portions of the plug connector member 100 and the keyed mounting member 200 in which
the engagement between them 1is initiated, the plug connector member 100 and the keyed

mounting member 200 are constructed as positive and a negative complementary members.

In a front portion, the keyed mounting member 200 has a keying portion 220 into/on
which the electrical counter plug connector can be inserted or fitted. For correct fitting of the
counter plug connector, the keying portion 220 and the counter plug connector preferably
have mutually corresponding projections and recesses which are, however, not symmetrical
with respect to the longitudinal axis L. and by means of which incorrect insertion of the

counter plug connector can be prevented.

Separated by a partition wall 230, a locking region of the keyed mounting member

200 adjoins the keying portion 220 at the rear. The partition wall 230 has a through-recess
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232 so that a front portion of the plug connector member 100 or the shield socket 130 is able
to protrude from the rear into the keying portion 220. If the keyed mounting member 200 is
secured to the plug connector member 100, a shoulder 117 of the plug connector member 100
or the contact carrier 110 is located directly adjacent to the partition wall 230 or in abutment

therewith.

In an inner portion, the locking region of the keyed mounting member 200 has a
hollow cylindrical portion which corresponds to the mounting portion 119 of the plug
connector member 100 and in which one or two slotted inlets 211 for the cam followers 112
of the plug connector member 100 are provided. That is to say, when the keyed mounting
member 200 is fitted on the plug connector member 100, the keyed mounting member 200 is
pushed onto the mounting portion 119 so as to be oriented in such a manner (see Figures 3

and 4) that the cam followers 112 come to rest in the respective slotted inlet 111.

Furthermore, the keyed mounting member 200 has, on the inner side, adjacent to the
respective slotted inlet 211, a cam slot 212 which extends in a peripheral direction and is
preferably provided in a relevant side wall 203 of the keyed mounting member 200. In this
instance, the cam slot 212 is inclined along the longitudinal direction L of the keyed
mounting member 200 in such a manner that, when the keyed mounting member 200 is
screwed onto the keyed mounting member 200, the keyed mounting member 200 moves
towards the mounting projection 120. Corresponding to the inclination of the slotted path,
the relevant cam follower 112 is preferably also inclined, which can be clearly seen in

Figures 1, 7 and 8.

According to the invention, it is not necessary for the cam slot 212 to be externally
visible on the keyed mounting member 200. That is to say, it is not absolutely necessary for
it to be constructed as a cam slot 212. It is also possible to provide the cam slot 212 as an
internal, preferably partially helical peripheral groove on the locking region of the keyed
mounting member 200. However, for visual verification, it is preferable, when the
engagement of the keyed mounting member 200 with the plug connector member 100 is
produced, for the relevant cam follower 112 to be visible from the outer side on/in the cam

slot 212, as can be seen in Figures 5 to 8.
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According to the invention, the shape of the respective cam slot 212 and the shape of
the cam follower 112 should co-operate therewith when the keyed mounting member 200 is
secured to the plug connector member 100. In the embodiment of the invention, as further
illustrated in the drawings, a cam follower 112 has the substantial form of a parallelogram
and is consequently constructed in a substantially prismatic manner. However, the faces in
the peripheral direction of the mounting portion may be spherical, that is to say, a portion of a
screw face, the cam follower 112 then being a portion of a screw body. In a corresponding
manner, the cam slot 212, which is slightly wider in comparison with the cam follower 112,
is a straight recess or a portion of a screw body. Alternatively, it is possible to provide the

cam follower 112 as a cylindrical projection on the mounting portion 119.

In order to lock the plug connector member 100, the keyed mounting member 200 has
a locking element 213, which abuts the locking ramp 113 of the plug connector member 100.
In this instance, stops 115, 215 of the locking ramp 113 and the locking element 213 are
mutually opposed (see Figure 9). Furthermore, in this position, the rotary stops 116 (in each
case a free end of the cam followers 112 in the peripheral direction) of the cam followers 112
abut corresponding stops 216 which delimit a peripheral extent of a cam slot 212, as can be
seen clearly in Figure 8. Preferably, the locking element 213 is constructed as an inner

peripheral portion of the keyed mounting member 200.

In order to bring the locking element 213 into engagement with the locking ramp 113,
the locking element 213, on the one hand, is constructed to be wider in the longitudinal
direction than the locking ramp 113, as can be seen in Figures 2, § and 9. On the other hand,
the locking element 213 has a recess 214 as can be seen clearly in Figure 2 and in which the
locking ramp 113 can be received in the pre-locking position of the keyed mounting member
200, as illustrated in Figure 4. In this instance, the recess 214 and the locking ramp 113 are

preferably constructed as a positive and a negative, respectively.

The recess 214 preferably extends over substantially the entire peripheral extent of the
locking element 213 and is preferably in the form of a spherical wedge. The recess 214 —

when viewed from a rear end of the locking element 213 (see Figure 2) is inwardly formed in
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the locking element 213 along the longitudinal direction L of the keyed mounting member
200, a front-end boundary wall in the locking element 213 delimiting the recess 214. That is
to say, the locking element 213 is constructed in a stepped manner in the longitudinal
direction L of the keyed mounting member 200, the step becoming increasingly smaller in the
direction of a free peripheral end of the locking element 213 and decreasing to zero at the free
end. According to the invention, it is possible to provide the locking element 213 with a
recess 214, which is shorter in the peripheral direction so that, at a free longitudinal end
portion of the locking element 213, there is no longer a step through the recess 214.
Furthermore, it is possible to provide the recess 214 at an end opposite the free peripheral end
of the locking element 213 to extend into a housing portion of the keyed mounting member

200, as seen in Figure 2.

When the keyed mounting member 200 is placed on the plug connector member 100
(see Figure 3), the slotted inlets 211 are pushed over the cam follower 112, the locking ramp
113 being received (not shown in the drawing) in the recess 214 of the locking element 213

in the pre-locking position, as illustrated in Figure 4.

When the keyed mounting member 200 is rotated (arrow on the keyed mounting
member 200) on the plug connector member 100 in the direction of the securing position
thereof (see Figure 6), the locking element 213 is lifted by the locking ramp 113 through the
recess 214, which tapers in a peripheral direction (see Figure 2). When the securing position
is achieved, the stop 215 of the locking element 213 passes the locking ramp 113 completely
so that the resilient engagement element 213 snaps back in a radial direction and the stop 215
of the keyed mounting member 200 abuts the stop 115 of the locking ramp 113. This is

clearly seen in Figure 9.

Mounting or securing of the keyed mounting member 200 on the plug connector
member 100 can be seen in Figures 3 to 6. The wall 2, for example of a device housing, has
been omitted in these figures. However, this wall 2 can be seen in Figure 10, which also

illustrates the securing position.
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When the electrical plug connector 1 is mounted on the wall 2, the plug connector
member 100 is first inserted through a mounting hole 300 in the wall 2 and carried forward
until the shield contact springs 129 or the mounting projection 120 abut one side of the wall
2. Subsequently, the keyed mounting member 200 moves, from the other side of the wall 2,

in the direction towards the plug connector member 100, which can be seen in Figure 3.

In this instance, the keyed mounting member 200 fits on the plug connector member
100 at a specific angle a (see Figure 4), which in the present embodiment is approximately
65° (see Figures 3 and 4, and as is indicated with an arrow). The angle a designates a fitting
angle o of the keyed mounting member 200 on the plug connector member 100 relative to the
securing position thereof on the plug connector member 100. Of course, other angles o can

be used according to the invention.

Subsequently, the keyed mounting member 200 is rotated relative to the plug
connector member 100 (see Figures 4 to 6, the arrows on the keyed mounting member 200)
until the keyed mounting member 200 locks into a securing position; the keyed mounting
member 200 is thus releasably secured to the plug connector member 100. In this position,
(see also Figure 10) the wall 2 is secured between the keyed mounting member 200 and the

mounting projection 120 or the spacing members 126 thereof.

Since the slotted paths 212 of the keyed mounting member 200 are inclined relative to
the longitudinal direction L, there is both rotational movement and axial movement of the
keyed mounting member 200 in a longitudinal direction L towards the mounting projection
120. In addition to the clamping of the wall 2, the electromagnetic shields contact springs
129 are secured in this case, whereby an electrical pin contacting is produced between the

electromagnetic shield 118, 130 of the electrical plug connector 1 and the wall 2.

Because of a relative rotational movement of the keyed mounting member 200 with
respect to the plug connector member 100, fitting and securing the shield contact springs 129
is significantly simplified with respect to the prior art in terms of the forces and the

complexity of mounting the electrical plug connector 1. According to the invention, because
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of the “bayonet solution”, it is possible to dispense with an additional lock nut which allows

an additional assembly step and component to be omitted compared with the prior art.

The invention is suitable in particular in the field of automotive electronics for high-
frequency signal transmission. However, the invention can be used in any situation where an

electrical plug connector 1 can be mounted on a wall 2.
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ELECTRICAL PLUG CONNECTOR

CLAIMS

1. Electrical plug connector, in particular an electrical pin or socket connector,
for a data transmission interface in a motor vehicle, having

a plug connector member (100) and a keyed mounting member (200) which can be
mounted on the plug connector member (100) and which ensures correctly oriented insertion
of an electrical counter plug connector on the electrical plug connector (1),

the plug connector member (100) having a mounting projection (120) such that a wall
(2) can be clamped between a mounting projection (120) and the keyed mounting member
(200).

2. Electrical plug connector according to claim 1, wherein a rear side (202) of the
keyed mounting member (200) and a front side (121) of the mounting projection (120) are
substantially mutually parallel when the keyed mounting member (200) is mounted on the
plug connector member (100).

3. Electrical plug connector according to claim 1 or 2, wherein the keyed
mounting member (200) is mounted on the plug connector member (100) by means of a
screw connection or a locking connection, and a locking connection is preferably configured
as a bayonet connection.

4. Electrical plug connector according to any one of claims 1 to 3, wherein the
keyed mounting member (200) has, at the rear side (202) thereof, a slotted inlet (211) into
which a cam follower (112) of the corresponding contact carrier (110) can be introduced
when the keyed mounting member (200) is mounted on a contact carrier (110) of the
electrical plug connector (1).

5. Electrical plug connector according to any one of claims 1 to 4, wherein the
keyed mounting member (200) has, in a side wall (203), a cam slot (212) in which the cam
follower (112) of the contact carrier (110) can be guided in a relative rotation of the keyed
mounting member (200) with respect to the contact carrier (110).

6. Electrical plug connector according to any one of claims 1 to 5, wherein the
cam slot (212) of the side wall (203) is arranged in an inclined manner along the longitudinal
axis (L) of the electrical plug connector, in particular with respect to a longitudinal axis (L) of

the keyed mounting member (200).
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7. Electrical plug connector according to any one of claims 1 to 5, wherein the
keyed mounting member (200) has a locking element (213) which is preferably constructed
as a locking spring (213) and which abuts a locking ramp (113) of the contact carrier (110)
when a keyed mounting member (200) is secured on the plug connector member (100).

8. Electrical plug connector according to any one of claims 1 to 7, wherein the
locking element (213) of the keyed mounting member (200) has a recess (214) in which the
locking ramp (113) receives the contact carrier (110) when the keyed mounting member
(200) is mounted on the contact carrier (110).

9. Electrical plug connector according to any one of claims 1 to §, wherein the
locking ramp (113) of the contact carrier (110), together with the recess (214) of the locking
element (213), moves the locking element (213) over the locking ramp (113) during relative
rotation of the keyed mounting member (200) with respect to the contact carrier (110), and
the locking element (213) springs back behind and engages the locking ramp (113) when the
keyed mounting member (200) reaches a securing position on the contact carrier (110).

10. Electrical plug connector according to any one of claims 1 to 9, wherein the
mounting projection (120) has, at the front side (121) thereof, a contact spring (129) which
abuts the wall (2) when the electrical plug connector (1) is in a state mounted on the wall (2),
and the contact spring (129) is preferably constructed as a shield contact spring (129) which
is electrically connectable with an electromagnetic shield (118) of the electrical plug
connector (1).

11. Electrical plug connector according to any one of claims 1 to 10, wherein the
mounting projection (120) has, at the front side (121) thereof, a spacing member (126) by
means of which the mounting projection (120) abuts the wall (2) when the electrical plug
connector (1) mounts in an opening of the wall (2).

12. Electrical pin contact strip for a data transmission interface, in particular a
high-speed data transmission interface, in the automotive field, wherein the pin contact strip
(1) has at least one electrical pin contact (111) and is constructed as an electrical plug

connector (1) in accordance with any one of claims 1 to 11.
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