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(57)  Theinvention relates to a connector (2) for con-
necting at least one conductor to another conductor, with
at least one fastening portion (21) for securing the con-
nector (2) to a mating connector (3). The invention further
relates to a connector (2) with at least one contact ele-
ment (27), which is configured so as to be electrically
connectable to the conductor and can be contacted in a
contact direction (K), and at least one guide element (11)
which defines a connecting direction (V). In order to pro-
vide a connector which can be repaired simply and eco-
nomically in the event of damage caused by the action
of external force, even when the contact elements (27)
or mating contact elements (27°) are soiled, the invention
provides for the fastening portion (21) to have a weak-
ened region (23) arranged in the flux of force between
the connector (2) and mating connector (3), and for the
connector (2) to be configured so as to be able to be
transferred, on exceeding of a predetermined release
force acting on the connector, to a release state in which
a material failure is concentrated in the weakened region
(23).

Connector and connector arrangement for connecting at least two conductors
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Description

[0001] The invention relates to a connector for con-
necting at least one conductor to another conductor, with
at least one fastening portion for securing the connector
to a mating connector. The invention further relates to a
connector for connecting at least one conductor to an-
other conductor, with at least one contact element, which
is configured to so as to be electrically connectable to
the conductor and can be contacted in a contact direction,
and at least one guide element which defines a connect-
ing direction. Furthermore, the invention relates to a
method for manufacturing a connector arrangement.
[0002] Connectors of the above-mentioned type are
known. Connectors are used for example for electrically
connecting two electrical conductors or for optically con-
necting two optical waveguides. Plug-in connections,
which can be designed for example as pin and socket
contacts, are inter alia conventional. In these connec-
tions, a pin or bolt-shaped portion of a connector dips
into a socket-shaped portion of a mating connector. Fur-
thermore, screwed or clamping connections are known
in which the connector is connected to the mating con-
nector via a screw fitting which can be arranged for ex-
ample on a flange.

[0003] Connectors are used in electrically operated
traffic systems, for example in street lamps, traffic routing
system or traffic lights, to connect the traffic systems to
a power supply cable running in the ground. For this pur-
pose, a connection cable, which is connected to the pow-
er supply cable, is guided through a cable channel to the
holding device of the traffic system and connected to the
circuit of the traffic system in the region of the holding
device which can be configured for example as a tubular
mast.

[0004] Connectors are conventionally mounted in con-
nector arrangements comprising connectors and mating
connectors. The connector arrangements can become
damaged under the action of external force. Even forces
acting on just one connector can destroy a mating con-
nector connected thereto. Incipient fractures or deforma-
tions can in this case form at any point of the connector
arrangement and cause high repair costs.

[0005] A drawback of the conventionally used connec-
tors is the fact that, in the event of damage to a connector
arrangement consisting of the connector and mating con-
nector under the action of external force, expensive com-
ponents and/or components in inaccessible locations be-
come damaged. Repairing such damage is for this rea-
son often highly complex and very expensive. Further-
more, in connectors arranged outside buildings, in par-
ticular in connectors for electrically operated traffic sys-
tems, forexample trafficlights or streetlamps, the contact
elements of the connectors become soiled in the event
of damage. The contacts or contact elements of fixedly
mounted mating connectors are, in particular, difficult to
clean.

[0006] Accordingly, the invention is based on the ob-
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jectof providing a connector which can be repaired simply
and economically in the event of damage caused by the
action of external force.

[0007] According to the invention, for a connector of
the type mentioned that the outset, this objectis achieved
in that the fastening portion has a weakened region ar-
ranged in the flux of force between the connector and
mating connector, as a result of which the connector is
configured so as to be able to be transferred, on exceed-
ing of a predetermined release force acting on the con-
nector, to a release state in which a material failure is
concentrated in the weakened region.

[0008] The release force acting on the connector can
result from any desired loading of the connector, for ex-
ample a tensile force applied by a conductor or a trans-
verse force acting on a connector housing.

[0009] An advantage of this solution according to the
invention is the fact that, on exceeding of the predeter-
mined release force, for example under the action of ex-
ternal force in the event of an accident, the material failure
is limited to one or more predetermined components of
the connector, so that just these predetermined compo-
nents have to be exchanged in the event of damage to
the connector. In addition, a connector arrangement
made up of a connector and mating connector offers the
advantage of allowing damage to the connector arrange-
ment to be limited to the connector.

[0010] In order to concentrate the material failure in
the weakened region, the strength of the fastening por-
tion can be reduced therein, at least in relation to the
environment of the weakened region. For example, dif-
ferent material properties can be provided in the weak-
ened region to those in the adjacent regions of the con-
nector. Preferably, the cross section of the fastening por-
tion is reduced in the weakened region in relation to ad-
joining regions, so that a plastic deformation or a fracture
takes place in the weakened region on exceeding of the
predetermined release force. According to a preferred
embodiment, the weakened region is configured in such
a way that, on exceeding of the release force, a fracture
occurs in the weakened region, as a result of which the
connector is completely detached from the mating con-
nector and set sufficiently far apart therefrom that elec-
trical connections between the connector and mating
connector are reliably broken and the risk of short circuits
or electric shocks is avoided.

[0011] Furthermore, the weakened region can be pro-
vided with a notch in which the tensions caused by the
release force are greatly increased. The notch can for
example be formed by a locally delimited depression or
a step in the fastening portion.

[0012] According to a further advantageous configu-
ration of the connector according to the invention, the
connector can have at least one conductor mount which
is connected to the fastening portion in a force-conduct-
ing manner via a support structure, the elastic limit of the
support structure being greater than the maximum ten-
sion which can be generated in the support structure by
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the release force. In this way, forces acting on the con-
nector via the conductor can be conducted into the fas-
tening portion via the support structure without the sup-
port structure or other components of the connector be-
coming plastically deformed or damaged. The elastic limit
is the magnitude of the mechanical tension on exceeding
of which an irreversible elongation or compression or
plastic deformation occurs.

[0013] In a further advantageous configuration of the
connector, the connector can have a housing having the
support structure and the fastening portion. In this em-
bodiment, possible damage to the connector under the
action of external force is limited to the housing, so that
justthe housing has to be exchanged when the connector
arrangement is repaired. The housing can for example
be arranged in a holding device for a traffic system so as
to be easily accessible from the outside in order to ensure
rapid and simple repair of the connector. In order to
achieve a high strength of the housing, said housing can
be formed from metal. In order to reduce the weight while
at the same time maintaining good corrosion resistance,
aluminium can be used as the housing material. For eco-
nomical production, the housing can be manufactured
by pressure diecasting.

[0014] In afurther advantageous configuration, ajoint,
which allows a compensatory movement of the conductor
in the event of displacement of the connector, can be
arranged between the conductor mount and the fastening
portion. The joint can advantageously be configured so
as to be rotatable about at least two axes running sub-
stantially perpendicularly to one another in order to allow
compensatory movements of the conductor in any de-
sired directions. The risk of damage to the conductor
caused by bending or buckling is in this way reduced.
[0015] Inafurthersolution, whichis also advantageous
in isolation, the connector can have at least one contact
element, which is configured so as to be electrically con-
nectable to the conductor and can be contacted in a con-
tact direction, and at least one guide element which de-
fines a connecting direction, the connecting direction run-
ning at an inclination in relation to the contact direction.
If the connector is connected to a mating connector, this
produces a relative movement between the contact ele-
ment of the connector and a mating contact element of
the mating connector. This solution has the advantage
that dirt on the contact faces of the contact element or
the mating contact element arranged on the mating con-
nector is automatically removed when the connector is
mounted on the mating connector. An oxide layer, which
may be present on the contact faces, is also broken open
as a result of the relative movement, produced on ac-
count of the connecting direction, between the contact
faces, so that expensive noble metal alloys for preventing
oxidation may be dispensed with.

[0016] According to a further advantageous configu-
ration of the connector, the guide element can have a
weakened region which is configured so as to be plasti-
cally deformable or dividable on exceeding of the prede-
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termined release force. In this way, the material failure,
which is produced under the action of external force, in
the connector is, if the release force runs substantially
transversely to the connecting direction, concentrated on
the weakened regions of the at least one fastening portion
of the at least one guide element.

[0017] The contact elements of the connector can be
associated with mating contact elements of the mating
connector. In a further advantageous configuration of the
connector or a connector arrangement comprising at
least one connector and at least one mating connector,
the contact elements and mating contact elements can
be configured as butt contacts which rest on one another
in a planar manner in a contact direction when the con-
nector is mounted.

[0018] According to a further advantageous configu-
ration of the connector, the contact element can be re-
siliently and displaceably mounted in the contact direc-
tion. In a preferred configuration of the connector, said
contact element can be elastically deflectable counter to
the contact direction. For example, elastically deformable
spring elements, which exert on the contact element a
contact force running in the contact direction, can be ar-
ranged in the connector. Preferably, the spring element
is arranged between a contact portion of the contact el-
ement for contacting a mating contact elementand a sup-
port face of the housing that points in the contact direc-
tion.

[0019] In a preferred embodiment, the rest position of
the contact element can be displaced in the contact di-
rection when the connector is not mounted, so that the
contact element is elastically deflected counter to the
contact direction when the connector is connected. In
particular in an embodiment of the connector according
to the invention in which the connecting direction runs at
an inclination in relation to the contact direction, this en-
sures that a mechanical contact between the connector
and mating connector, and thus a friction, which breaks
open oxide layers, between the contact faces, is pro-
duced as early as during the movement of the connector
in the connecting direction.

[0020] The removal of oxide layers on the contact fac-
es of the connector or the mating connector by a frictional
movement of this type improves the electrical conductiv-
ity of the contact faces by reducing the transition resist-
ance which is increased by the oxide layers. The use of
noble metal alloys for the contact faces, for example gold-
plated contacts, may for this reason be dispensed with,
so that the costs of manufacturing the connector are re-
duced.

[0021] The connector according to the invention can
be used in a holding device for electrically operated traffic
systems with a base plate which is configured so as to
be able to be fastened to a pedestal, and a holding mast
which is fastened to the base plate and extends away
from the base plate. Its position in direct proximity to the
ground protects the base plate of a holding device of this
type from damage in the event of action of external force,
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caused for example by a vehicle striking the holding mast.
The holding mast is, conversely, usually bent or buckled
over above the base plate under the action of force. In a
preferred configuration of a connector arrangement, the
base plate can therefore serve to protectively receive the
mating connector, wherein a connecting plane between
the mating connector and connector can be arranged on
or above the face of the base plate that points toward the
holding mast. Thus, the at least one fastening portion of
the connector is also arranged on the side of the base
plate that faces the holding mast. In a release state of
the connector arrangement, in which a material failure is
concentrated in the weakened region of the fastening
portion, the connector can accordingly be exchanged,
together with the holding mast, in an easily accessible
manner above the base plate.

[0022] The invention will be commented on hereinafter
by way of example based on an exemplary embodiment
with reference to the figures. In this case, the embodiment
described is merely a possible configuration which can
be modified for each application. Individual features,
which are per se advantageous, can be added or omitted
in accordance with the foregoing description of the ad-
vantageous configurations of the embodiment described.
[0023] In the drawings:

Fig. 1  isaperspective illustration of an exemplary em-
bodiment of a connector arrangement accord-
ing to the invention;

Fig. 2 is a schematic exploded view of an exemplary
embodiment of a con- nector according to the
invention;

Fig. 3 is a schematic exploded view of an exemplary
embodiment of a mating connector according
to the invention;

Fig. 4 is a schematic perspective view of a connector
arrangement according to the invention with a
connected connector and mating connector;
Fig. 5 is a schematic perspective view of the connec-
tor arrangement from Fig. 4 with the connector
housing extracted;

Fig. 6 is a partial view of the connector arrangement
from Fig. 4 with the con- nector housing extract-
ed and the contact module housing extracted;
Fig. 7 is an enlarged perspective illustration of a par-
tial view of the mating connector with contact
elements of the connector;

is a cut-away partial view of the connector ar-
rangement from Fig. 4 along the sectional plane
VIII; and
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Fig. 9 isaperspective partial view of the detail IX from
Fig. 4.
[0024] Firstly, the construction of a connector arrange-

ment according to the invention will be described with
reference to the exemplary embodiment from Fig. 1.
[0025] The connectorarrangement 1 comprises a con-
nector 2 and a mating connector 3. The interconnected
connector 2 and mating connector 3 are inserted in a
base plate 4 of a holding mast (not shown here), the
mating connector 3 being positioned in the region of a
tubular cable channel 5. For receiving connector arrange-
ments 1, the base plate 4 is provided with a total of four
receiving openings 6 into each of which a connector ar-
rangement 1 can be inserted. In order to avoid rotation
of a connector arrangement 1 in a receiving opening 6,
the substantially rectangular inner contours of the receiv-
ing openings 6 are adapted to the substantially rectan-
gular outer contours of the connectorarrangement 1. The
connector arrangement 1 is accordingly displaceable,
during mounting of the connector arrangement 1 in the
base plate 4, in or counter to the direction of the cable
channel 5, but is protected from rotation or lateral dis-
placement during and after mounting by the inner walls
of the receiving openings 6.

[0026] The base plate 4 is further provided with open-
ings 4a into which fastening elements, for example
screws, can be inserted for fastening the base plate 4 to
a foundation (not shown here). Furthermore, holes 4b
are provided that serve to receive struts of a holding mast
to be mounted on the base plate 4.

[0027] Fig. 2 is an exploded view of the connector 2
from Fig. 1. The connector 2 comprises a conductor
mount 7 in which an electrical conductor or an optical
waveguide, for example, can be received. The conductor
mount 7 comprises a basic body 7a which is shaped in
a substantially hemispherical manner. A spherical face
7b is arranged in a holding plate 7c when the connector
2 is mounted. The basic body 7a thus forms together with
the holding plate 7c a joint 30 which is configured as a
ball joint 30 and allows the basic body 7a to pivot and
rotate in relation to the holding plate 7c.

[0028] For receiving a conductor, a receiving opening
7d, which is bounded by a sleeve-shaped threaded ex-
tension 7e, is arranged on the basic body 7a. For sealing
the connector 2 from moisture and other atmospheric
influences in a conductor received in the receiving open-
ing 6, the conductor mount has a sealing body 7f provided
with a central through-opening 7g for the conductor. A
cap nut 7h, which can be screwed onto the threaded ex-
tension 7e, serves to fasten the sealing body 7f and the
conductor when the conductor has been inserted. The
cap nut, which has a through-opening, the internal diam-
eter of which is smaller than the external diameter of the
sealing body 7f, is provided for this purpose on its inner
side with a funnel-shaped face tapering in a direction
pointing away from the receiving opening 7d. Said funnel-
shaped face presses, during screwing of the cap nut 7h
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onto the threaded extension 7e, on the circumference of
the sealing body 7f, so that said sealing body is on the
one hand pressed onto the edge of the threaded exten-
sion 7e so as to produce a seal and on the other hand
compressed in the region of the through-opening 7d.
When the conductor has been inserted, this produces a
sealed connection between the conductor and basic
body 7a that causes strain relief of the conductor. As a
result of the compressing of the sealing body 7f, the
through-opening 7g is narrowed and pressure is thus ex-
erted on a conductor (not shown) inserted into the
through-opening 7g. This pressure produces a frictionally
engaged connection or securing between the conductor
and sealing body 7f and thus between the conductor and
connector 2. This securing of the conductor to the con-
nector 2 introduces forces acting on the conductor on the
conductor mount 7 directly into the connector housing 8.
The portions of the conductor that are arranged after the
sealing body 7f in the contact direction K are thus not
loaded by tensile or compressive forces acting externally
on the conductor.

[0029] The conductor mount 7 is mounted on a con-
nector housing 8 in which a contact module 9 is received.
The connector housing 8 has a support structure 8b ar-
ranged between the conductor mount 7 and fastening
portion 21. Fastening means 7i, which can be configured
for example as screws 7i, are provided for fastening the
conductor mount 7 to the connector housing 8. For fas-
tening the conductor mount 7, the basic body 7a is first
inserted into the holding plate 7c and the holding plate
7c is subsequently connected to the connector housing
8 by the fastening means 7i which are inserted into re-
ceiving openings of the holding plate 7c. A seal 7j, which
is inserted between the holding plate 7c and the connec-
tor housing 8, serves to seal the connection between the
holding plate 7c and the connector housing 8. In the ex-
emplary embodiment shown, the seal 7j is configured as
an O-ring 7j. Alternatively, a flat seal or a liquid-process-
able sealing compound can for example also be provid-
ed.

[0030] The contact module 9 to be inserted into the
connector housing 8 is inserted into the connector hous-
ing 8 until a contact face 9ais aligned with a bearing face
8a of the connector housing 8. Fastening means 10,
which can for example be configured as screws, are pro-
vided to fix the contact module 9 within the connector
housing 8. In the embodiment shown, two screws 10 are
screwed into appropriately configured tapped holes with-
in the connector housing 8 once the contact module 9
has been inserted into the connector housing 8.

[0031] Guide elements 11, which are configured as
guide extensions 11 and serve to guide the connector 2
during mounting on a mating connector 3, are arranged
in the region of the bearing face 8a of the connector hous-
ing 8. The guide extensions 11 are provided along the
edges of the bearing face 8a and on opposing sides of
the connector housing 8. On account of the symmetrical
arrangement of the guide extensions 11, the guide ex-
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tensions 11 positioned on the opposing side of the con-
nector housing are concealed by the extensions 11 po-
sitioned in the drawing plane of Fig. 2.

[0032] The guide extensions 11 are shaped substan-
tially like a parallelogram with sides of different length.
The longer sides of the parallelogram, and thus the guide
extensions 11, form guide faces which rest against mat-
ing guide elements 19 shown in Fig. 3 and thus define a
connecting direction V of the connector. Each short side
of a guide extension adjoins the bearing face 8A of the
connector housing 8. The short sides, adjoining the bear-
ing face 8a, of the guide extensions 11 are each provided
with a weakened region 11a which is configured as a
depression or as a notch in the guide members 11. The
strength of the guide members 11 is adapted at the lo-
cations of the weakened regions 11a to a predetermined
release force which acts on the connector and on occur-
rence of which the guide members 11 are plastically
stretched or separated from the connector housing 8 at
the weakened regions 11a. The weakened regions 11a
thus form rated breaking points allowing a controlled re-
lease of the connection between the connector 2 and
mating connector 3 on occurrence of a predetermined
release force acting on the connecting arrangement 1.
[0033] Fig. 3 is an exploded view of the mating con-
nector 3.

[0034] Like the connector 2, the mating connector 3 is
provided with a conductor mount 7’ comprising a basic
body 7a’ provided with a spherical face 7b’. The basic
body 7a’ is connected to a mating connector housing 12
by a holding plate 7c’. As in the connector 2, the basic
body 7a’ and the holding plate 7¢’ together form a joint
30’ via which the connected cable is articulated to the
mating connector 3. A seal 7], which is configured as a
ring seal, is provided for sealing the connection between
the holding plate 7¢’ and mating connector housing 12.
[0035] A receiving opening 7d’, which is surrounded
by a threaded extension 7e’, is arranged on the basic
body 7a’ for receiving a conductor. As in the connector
2, a sealing body 7f and a cap nut 7h’, which is screwed
onto the threaded extension 7¢’, serve for fastening the
conductor and for sealing the receiving opening 7d’ in
order to hold the sealing body 7f in the receiving opening
7d’ and to fix a conductor inserted into the through-open-
ing 79’ of the sealing body. As in the connector 2, a funnel-
shaped face 13, which, when the mating connector 3 is
mounted, presses on the substantially cylindrical sealing
body 7f and presses together, as a result of the bearing
forces acting in the circumferential direction of the sealing
body 7f, the through-opening 7g’ in the sealing body 7f,
is provided in the cap nut 7h’. In this way, an inserted
conductor is held with frictional engagement by the seal-
ing body 7 and sealed at its lateral face in relation to the
environment.

[0036] A mating contact module 14, which is fixed in
the mating connector housing 12 via fastening means
15, is inserted into the mating connector housing. When
the connector arrangement is mounted, a sealing means
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16, which rests on a bearing face 12a of the mating con-
nector 12 and also the bearing face 8a of the connector
housing 8 and as a result seals and protects the interface
between the connector 2 and mating connector 3 from
environmental influences, for example moisture, is in-
serted between the connector and mating connector. By
virtue of the fact that the sealing means 16 covers almost
the entire bearing face 12a of the mating connector 12,
it outwardly seals the mating connector 3 even when the
connector 2 is demounted. By preventing moisture from
infiltrating the mating connector 3, the sealing means 16
thus allows the connector arrangement 1 to be opened
even in rainy weather.

[0037] The sealing means 16 is preferably made from
plastics material, in particular from a thermoplastic poly-
mer which is resistant to atmospheric influences and
easy to process. Alternatively, the sealing means 16 can
be made from an elastomeric plastics material. Position-
ing extensions 16a on the sealing means 16 are inserted
into depressions of the mating contact module 14 to sim-
plify mounting of the sealing means 16 in a predetermined
position. The positioning extensions 16a can be some-
what larger than the recesses, provided for receiving the
positioning extensions 16a, in the mating contact module
14, so that a frictionally engaged connection is produced
when the positioning extensions 16a are pressed into the
recesses.

[0038] The sealing means 16 is provided at its circum-
ference with an elastically deformable sealing bead 16¢
and on its face pointing counter to the contact direction
K with an elastically deformable sealing bead 16d. When
the connector arrangement 1 is mounted, the sealing
bead 16¢c compensates for deviations in size or uneven-
ness on the adjoining sealing face, shown in Fig. 7, of
the mating connector housing 12 and the sealing bead
16d compensates for deviations in size or unevenness
of the bearing faces 8a and 12a by elastic deformation.
[0039] At a narrow side, the sealing means 16 is pro-
vided with a holding tongue 16e. The holding tongue 16e
is provided in the contact direction K with an anchor-
shaped profile and reaches, through an opening 12f,
shown in Fig. 7, in the mating connector housing 12, be-
hind the outer wall of the mating connector housing 12,
as shown in Fig. 5, in a form-fitting manner.

[0040] The mating connector housing has fastening
extensions 17, which are provided with openings for re-
ceiving connecting means 18, for fastening the connector
arrangement 1 to the base plate 4 shown in Fig. 1. The
connecting means 18, which are configured as screws
18, are inserted into the openings of the fastening exten-
sions 17 and screwed into tapped holes on the underside
of the holding plate 4.

[0041] Mating guide elements 19, which are config-
ured as guide grooves 19 and the contour of which, like
that of the guide extensions 11, is shaped, in a direction
of projection running transversely to the contact direction
K, like a parallelogram, are arranged on opposing sides
of the mating connector housing 12. When the connector
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arrangement 1 is mounted, a respective guide extension
11 is arranged in a guide groove 19. A guide groove 19
forms, together with an associated guide extension 11,
a respective guide member 20. The connector arrange-
ment made up of the connector 2 and mating connector
3 thus comprises a total of four guide members 20.
[0042] In order to simplify, during mounting of the con-
nector arrangement 1, insertion of the guide extensions
11 shown in Fig. 2 into the guide grooves 19, the guide
grooves 19 are provided at their openings pointing coun-
ter to the contact direction K with radii 19a and 19b which
form a funnel-shaped widening of the opening, pointing
counter to the contact direction K, of the guide grooves
19 and thus facilitate insertion of the guide extensions 11.
[0043] Fig. 4 shows a connector arrangement 11 with
a connector 2 and mating connector 3. In the connector
arrangement shown, the bearing face 8a of the connector
2 rests at its edge on the bearing face 12a of the mating
connector 3. In the mounting position shown of the con-
nector arrangement 1, the guide elements 11, which form
guide members 20 together with the mating guide ele-
ments 19, are completely inserted into the guide grooves
19. The connector 2 is provided with fastening portions
21 for fastening the connector 2 to the mating connector
3. The fastening portions 21 comprise an eye (not shown
here) into which a respective fastening means 22 in the
form of a screw 22 is inserted. A tapped hole (not shown
here) is arranged in the portion of the mating connector
housing 12 that opposes the fastening portion 21 for re-
ceiving and for fixing the screw 22.

[0044] The connector 2 is provided with two diagonally
opposing fastening portions 21. Together with the guide
extensions 11 arranged in guide grooves 19 of the mating
connector 3, a sufficiently secure and offset-free connec-
tion between the connector 2 and mating connector 3 is
produced. If a predetermined release force is exceeded,
for example, as shown in Fig. 1, in a connector arrange-
ment 1 built into a holding mast, by a vehicle colliding
with the holding mast, the connector 2 is separated from
the mating connector 3 by material fractures on the fas-
tening portions 21 and the weakened regions 11a of the
guide extensions 11. For this purpose, the fastening por-
tions 21 have weakened regions 23 formed substantially
by a reduced cross section of a connection flange 24
surrounding the connector housing 8.

[0045] The connector housing 8 of the connector 2 has
a support structure 8b which is arranged between the
conductor mount 7 and fastening portion 21 and connects
said conductor mount and fastening portion in a force-
transmitting manner. This support structure 8b has a
much greater strength than the sum of the weakened
regions 23 and 11a. Thus, it is ensured, even under the
action of a release force L, applied for example via a
conductor, on the conductor mount 7, that the material
failure remains concentrated on the weakened regions
23 and 11a.

[0046] The housing 12 of the mating connector 3 is
also provided with a support structure 12b which, when
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the mating connector 3 is mounted, conducts release
forces acting on the connector 2 to the fastening exten-
sions 18. The high strength of the housing 12 in relation
to the weakened regions 23 and 11a rules out the risk of
damage to the housing 12 caused by a release force
acting on the connector 2.

[0047] Fig. 5 shows the connector arrangement from
Fig. 4, the connector housing 8 of the connector 2 being
extracted. The contact module 9 rests directly on the
plate-shaped sealing means 16. A total of 8 contact ele-
ments, which are displaceable in or counter to the contact
direction K, are arranged in a contact module housing
9b. Sleeves 25, which are preferably made from plastics
material and surround the contact elements, (not shown
here), serve as support elements and also for insulating
the contact elements. A cover 9c, which closes the con-
tact module housing 9b, serves as a support structure
for the spring elements arranged in the contact module
housing 9b, so that the elastic spring elements can press
the contact elements arranged in the sleeves 25 together
with the sleeves 25 in the contact direction K.

[0048] The holding tongue 16e of the sealing means
16 protrudes from the mating connector housing 12
through an opening 12f. While the holding tongue 16e
has in the region of the opening 12f transversely to the
contact direction K a width corresponding roughly to the
width of the opening 12f, the holding tongue 16e has,
outside and within the mating connector housing 12, a
greater width. This produces a form-fitting connection
which prevents displacement of the sealing means 16
during mounting, in particular as a result of the relative
movement, running during mounting of a connector ar-
rangement 1 substantially obliquely to the contact direc-
tion K, of the connector 2 and mating connector 3. The
holding tongue 16e also serves as an easily accessible
handle which simplifies demounting of the sealing means
16. In addition, the holding tongue 16¢ is visible from the
outside even when the connector arrangement is mount-
ed, and is thus an indicator as to whether the sealing
means 16 is mounted as intended.

[0049] Fig. 6 is a partial view of the upper portion of
the connector arrangement from Fig. 5, the contact mod-
ule housing 9b with the cover 9c and five of the sleeves
25 being extracted.

[0050] The sleeves 25 are surrounded by spring ele-
ments 26 which are supported, when the connector 2 is
mounted, on the inner side of the cover 9¢ shown in Fig.
5 and each exert via a shoulder 25a of the sleeves 25 a
contact force, acting in the contact direction K, on the
sleeves 25. In this way, contact elements 27, which are
arranged non-displaceablyinthe sleeves 25, are pressed
with the sleeves 25 in the contact direction K. Through
recesses 16b in the sealing means 16, the contact ele-
ments 27 abut contact elements of the mating connector
and 3 that are arranged opposing them.

[0051] An earthing contact 28, which is configured so
as to be able to be inserted into the contact module 9, is
arranged on a contact element 27 intended for earthing.
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The earthing contact 28, which is formed from a metal
sheet, preferably from stainless steel, has an arcuate,
elastically deformable portion which, when the connector
arrangement 1 is mounted, rests on the inner side of the
connector housing 8 shown in Fig. 4 and ensures an elec-
trical contact between the earthing contact 28 and con-
nector housing 8 by spring pressure. For this purpose,
the earthing contact 28 is configured in a resiliently elastic
manner and elastically deformed in the mounted state
by the adjoining connector housing 8. The connector
housing 8 and/or the mating connector housing 12 can
in this way be connected to an earthing conductor which
is connected in an electrically conductive manner to the
contact element 27 or mating contact element 27’ adjoin-
ing the earthing contact 28.

[0052] Fig. 7 is an enlarged perspective view of the
contact elements 27 and the opposingly arranged mating
connector 3. In addition, in contrast to Fig. 6, Fig. 7 does
not show any sealing means 16.

[0053] Adepression 12cinthe mating connector hous-
ing 12 forms a receptacle 12c for the sealing means 16.
When the sealing means 16 is inserted, the sealing bead
16¢ shown in Fig. 3 rests against a sealing face 12d
bounding the receptacle 12c.

[0054] The contact elements 27 abut mating contact
elements 27’ in the contact direction K. The contact ele-
ments 27 are provided with a conductor receptacle 27a
into which a conductor can be inserted and fixed, for ex-
ample by crimping. For this purpose, the contact element
27 is configured in a hollow, substantially tubular manner
in a region 27b. An opening 27c, arranged at the end of
this tubular portion 27b, simplifies, for improving the con-
ductivity of the tubular portion 27b, the silver-plating of
the inner walls of the portion 27b by serving as an inflow
or outflow of air or silver.

[0055] The contact elements 27 are each fastened in
a form-fitting manner in sleeves 25. For establishing a
form-fitting connection, the contact elements 27 are pro-
vided with a spring ring 27d which is made from metal,
preferably from stainless steel, and is arranged in a pe-
ripheral groove 27e of the contact element 27. The spring
ring 27d delimits with a support shoulder 27f a holding
region 27g which is designed as a peripheral depression
and comes to lie, after a contact element 27 has been
inserted into a sleeve 25 in the contact direction K, on a
taper of the sleeve 25 having an internal diameter corre-
sponding roughly to the external diameter of the holding
region 27g.

[0056] The earthing contact 28 is provided with an ar-
cuate contact portion 28a which connects, when the con-
nector arrangement is mounted, the contact element 27
adjoining in the contact direction Kand the mating contact
element 27’ adjoining counter to the contact direction K
to the connector housing 8 in an electrically conductive
manner. The earthing contact 28 can be configured so
as to be able to be inserted into the contact module 9
substantially transversely to the contact direction K.
Thus, the mounting of the earthing contact 28 is greatly
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simplified in relation to conventional screwed earthing
contacts. When the connector 2 is mounted, the contact
portion 28a rests resiliently and in an electrically conduc-
tive manner against the inner wall of the connector hous-
ing 8 shown in Fig. 4, which is made from an electrically
conductive material, preferably aluminium. A connecting
portion 28b adjoining the contact portion 28a is provided
at opposing sides in each case with a saw tooth profile
28c which, after the earthing contact 28 has been insert-
ed, rests against the inner walls of a slot, configured for
receiving the earthing contact 28, of the contact module
and prevents, by a frictional and/or form-fitting engage-
ment with the inner walls, the earthing contact 28 from
slipping out of the contact module K. A spring contact
28d, which is formed by a tongue punched from the earth-
ing contact, presses, when the earthing contact 28 has
been inserted, elastically on the mating contact element
27’ adjoining the tongue 28. This ensures that even the
mating contact element 27°, which, in contrast to the con-
tact element 27, is arranged in the mating connector not
in an elastically deflectable manner, but rather non-dis-
placeably, is electrically connected to the earthing con-
tact 28.

[0057] Fig. 8 is a sectional view along the plane VIII
from Fig. 4. The connector 2 and mating connector 3 are
connected to each other at mutually opposing end sides
2a, 3a. The plate-shaped sealing means 16, which pro-
tects the contact elements 27 and mating contact ele-
ments 27’ arranged in the connector 2 and mating con-
nector 3 from atmospheric influences, is inserted be-
tween the connector 2 and mating connector 3. Together
with the sealing means 16, the connector housing 8 and
mating connector housing 12 thus form for the contact
elements 27 and mating contact elements 27’ a space
which is closed off in a water and air-tight manner and in
which the oxidation or corrosion of the contact elements
27 and mating contact elements 27’ is prevented or at
least slowed down.

[0058] The sleeve 25 is provided with a cylindrical re-
ceiving opening 25a for receiving the contact element
27, which receiving opening has a support shoulder 25b
for fixing the contact element 27. For mounting, the con-
tact element 27 is slid in the contact direction K into the
receiving opening 25a until the spring ring 27d has over-
come the support shoulder 25b. The spring ring 27d is
extended after the support shoulder 25b on account of
the larger internal diameter of the receiving opening 25a.
If aforce is applied to the contact element 27, for example
a contact force operating counter to the contact direction
K, the spring ring 27d is supported against the support
shoulder 25b, thus preventing displacement of the con-
tact element 27 counter to the contact direction K. The
support shoulder 27f of the contact element 27, the spring
ring 27d and the support shoulder 25b of the sleeve 25
thus together form a form-fitting connection between the
contact element 27 and sleeve 25.

[0059] The sleeve is mounted in the contact module
housing 9b so as to be displaceable in and counter to
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the contact direction K and is pressed by the spring ele-
ment 26 in the contact direction K. The spring element
26, which is configured as a spiral spring 26, is centred
by the interior sleeve 25 and arranged between the cover
9c of the contact module 9 and a rest 25c, configured as
a shoulder 25c, of the sleeve 25.

[0060] The mounting, which is displaceable in the con-
tactdirection K, ofthe contact element 27 inthe connector
2 and the contact force C, which is transmitted by the
spring element 26 to the contact element 27 in the contact
direction K, ensure the electrical contact between the
contact element 27 and mating contact element 27°.
[0061] Ifthe connector 2 is fastened to the mating con-
nector 3, the connector 2 and mating connector would
be moved by the guide elements 11 shown in Fig. 2,
which are configured as a guide extension 11, and the
guide elements 19 shown in Fig. 3, which are configured
as a guide groove 19, in a connecting direction V running
obliquely to the contact direction K. In this way, the oxide
layers formed on the contact portion 29, configured as a
butt contact 29, of the contact element 27 or on the con-
tact portion 29, configured as a butt contact 29, of the
mating contact element 27’ are broken open. In addition,
this breaking-open of the oxide layers is assisted by the
contact force C which is generated by the spring element
26 and presses the contact portion 29 onto the contact
portion 29’ even during the relative movement of the con-
tact elements 27 and 27’ in the connecting direction V.
[0062] Fig. 9 is an enlarged perspective illustration of
the detail IX of the connector arrangement according to
the invention shown in Fig. 4. The fastening portion 21
is shown without fastening means 22. The fastening por-
tion 21 is provided with a weakened region 23 arranged
in the flux of force between the connector 2 and mating
connector 3. The weakened region 23 is weakened in
relation to adjacent regions of the connection flange 24
or a mating connection flange 24’ of the mating connector
3 in order to concentrate a material failure in the weak-
ened region 23 on occurrence of a predetermined release
force. For this purpose, the weakened region 23 has a
reduced cross section. For this purpose, the width b of
the weakened region 23 in the contact direction Kis great-
ly reduced inrelation to the width B of the adjacent regions
of the connection flange 24 in the contact direction K.
[0063] The fastening portion 21 is provided with an eye
21a in which the fastening means 22 can be received.
For an alternative or additional configuration of the weak-
ened region 23, it is possible to provide between the eye
21a and adjacent regions of the connection flange 24 or
the connector housing 8 a notch in which the tension
generated by forces acting on the connector is locally
increased, so that a material failure concentrated on the
weakened region takes place at the location of the notch
on occurrence of the predetermined release force. In-
stead of a notch, itis alternatively also possible to provide
in the connector housing 8, which is preferably made
from plastics material, regions which are embrittled in a
locally delimited manner or separating joints which are
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connected to one another by adhesive. In addition, the
weakened region can also be arranged in the fastening
means 22 and be formed, for example, by a taper or notch
in the fastening means.

Claims

1. Connector (2) for connecting at least one conductor
to another conductor, with at least one fastening por-
tion (21) for securing the connector (2) to a mating
connector (3), characterised in that the fastening
portion (21) has a weakened region (23) arranged
in the flux of force between the connector (2) and
mating connector (3), and in this way the connector
(2) is configured so as to be able to be transferred,
on exceeding of a predetermined release force act-
ing on the connector, to a controlled damaged state
in which a material failure is concentrated in the
weakened region (23).

2. Connector (2) according to claim 1, characterised
in that, in the weakened region (23), the strength of
the fastening portion (21) is reduced, at least in re-
lation to the environment of the weakened region
(23).

3. Connector (2) accordingto one of claims 1 or2, char-
acterised in that the connector (2) has at least one
contact element (27), which is configured so as to
be electrically connectable to the conductor and can
be contacted in a contact direction (K), and at least
one guide element (11) which defines a connecting
direction (V), the connecting direction (V) running at
an inclination in relation to the contact direction (K).

4. Connector (2) for connecting at least one conductor
to another conductor, with at least one contact ele-
ment (27), which is configured so as to be electrically
connectable to the conductor and can be contacted
in a contact direction (K), and at least one guide el-
ement (11) which defines a connecting direction (V),
characterised in that the connecting direction (V)
runs at an inclination in relation to the contact direc-
tion (K).

5. Connector (2) according to claim 3 or 4, character-
ised in that the contact element (27) is resiliently
and displaceably mounted in the contact direction

(K).

6. Connector (2) according to claim 4 or 5, character-
ised in that the connector (2) comprises at least one
fastening portion (21) for securing the connector (2)
to a mating connector (3), which fastening portion
has a weakened region (23) arranged in the flux of
force between the connector (2) and mating connec-
tor (3), the connector (2) being configured so as to
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10.

11.

12.

13.

14.

be able to be transferred, on exceeding of a prede-
termined release force acting on the connector (2),
to a release state in which a material failure is con-
centrated in the weakened region (23).

Connector (2) according to one of claims 4 to 6, char-
acterised in that the guide element (11) has at least
one weakened region (23) which is configured so as
to be plastically deformable or dividable on exceed-
ing of the predetermined release force (L).

Connector (2) accordingto one of claims 1to 7, char-
acterised in that the connector (2) has at least one
conductor mount (7) which is connected to the fas-
tening portion (21) in a force-conducting manner via
a support structure (8b), the elastic limit of the sup-
port structure (8b) being greater than the maximum
tension which can be generated in the support struc-
ture (8b) by the release force (L).

Connector (2) according to claim 8, characterised
in that the connector (2) has a connector housing
(8) having the support structure (8b) and the fasten-
ing portion (21).

Connector (2) according to claim 8 or 9, character-
ised in that a joint (30) is arranged between the
conductor mount (7) and the fastening portion (21).

Connector (2) according to claim 10, characterised
in that the joint (30) is configured so as to be rotat-
able about at least two axes running transversely to
one another.

Connector arrangement (1) for connecting at least
two electrical conductors, with at least one mating
connector (3) having at least one mating contact el-
ement (27°), which is configured so as to be electri-
cally connectable to another conductor, and amating
guide element (19) which is configured so as to be
complementary to the guide element (11), the con-
tact element (27) and mating contact element (27’)
being contactable in a contact direction (K), charac-
terised by a connector (2) according to one of claims
4 to 11.

Connector arrangement (1) according to claim 12,
characterised in that the mating connector (3) is
substantially undeformed in the release state of the
connector (2).

Holding device for electrically operated traffic sys-
tems, with a base plate (4) which is configured so as
to be able to be fastened to a pedestal, and a holding
mast which is fastened to the base plate (4) and ex-
tends away from the base plate (4), characterised
by a connector arrangement (1) according to claim
12 or 13, the mating connector (3) being secured in
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or on the base plate (4) and the connector (2) ex-
tending away from the base plate (4) in the direction
of the holding mast.

Method for manufacturing a connector arrangement
(1) according to one of claims 13 or 14, character-
ised in that contact elements (27) of the connector
(2) are placed onto mating contact elements (27’) of
the mating connector (3), pressed onto one another
with a contact force (C) acting in the contact direction
(K) and at the same time moved substantially trans-
versely to the contact direction (K).
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Connector having contact elements. The contact elements are
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a connecting direction which runs at an inclination in
relation to the contact direction. Method for manufacturing
a connector arrangement.
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