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Description
FIELD
[0001] The present disclosure relates to a connector

assembly comprising a first connector and a second con-
nector connectable with each other along an axial direc-
tion to form a connected state.

BACKGROUND

[0002] Connector assemblies are commonly known in
the state of the art. Such connector assemblies comprise
a first connector and a second connector, which can be
connected with each other to form a connected state of
the connector assembly. In most of the cases, one of the
two connectors is constructed as a male connector, the
respective other connector is constructed as a female
connector. Such connector assemblies can be used for
instance to provide an electric and/or electronic connec-
tion.

[0003] Duringthe connection procedure of the two con-
nectors of the connector assembly it usually is necessary
to insert a plurality of contact pins of the male part of the
connector assembly into respective contact receptions
of the female part of the connector assembly. Especially
if long contact pins are used, the relative movement of
the two connectors should be parallel to these contact
pins, in particular along an axial direction of the connector
assembly. On the other hand, during the connection pro-
cedure, and similar during a disconnection procedure,
connection forces acting between the two connectors of
the connector assembly, for instance frictional forces,
have to be overcome. This often results in a rocking
movement during the connection process of the connec-
tor assembly, which can cause damage to the contact
pins and/or the contact receptions.

[0004] Accordingly, thereis aneedtoprovide elements
and/or systems for assistance of the connection proce-
dure for an at least essentially rocking-free connection
movement.

SUMMARY

[0005] The present disclosure provides a connector
assembly according to the independent claim. Embodi-
ments are given in the subclaims, the description and the
drawings.

[0006] In an aspect, the present disclosure is directed
ata connector assembly comprising a first connector and
a second connector connectable with each other along
an axial direction to form a connected state, wherein the
first connector comprises two tightening protrusions pro-
truding from opposite side of the first connector, wherein
the second connector comprises two rotational elements
rotatably supported on opposite sides of the second con-
nector, each comprising a tightening groove configured
to cooperate with one of the tightening protrusions to
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tighten the first connector and the second connector in
their connected state, and wherein during the connection
of the first connector and the second connector the tight-
ening protrusions are mechanically guided by the respec-
tive tightening groove and thereby an axial force is gen-
erated to drive the first connector and the second con-
nector into their connected state.

[0007] A connector assembly according to the present
disclosure essentially comprises two parts, a first con-
nector and a second connector. In particular, one of the
two connectors can be constructed as a male part of the
connector assembly, and the respective other part can
be constructed as a female part of the connector assem-
bly. The first connector and the second connector can
be connected with each other along an axial direction to
form a connected state. In the connected state, the con-
nector assembly according to the present disclosure pro-
vides a connection, in particular an electric and/or elec-
tronical connection.

[0008] The connector assembly according to the
present disclosure further comprises an assistance sys-
tem to ensure an essentially rocking-free movement dur-
ing connecting and disconnecting the first connector and
the second connector. This assistance system compris-
es two tightening protrusions arranged at the first con-
nector. These two tightening protrusions are protruded
from opposite sides of the first connector. In other words,
the two tightening protrusions protrude in different direc-
tions, in particular in antipodal directions from opposite
sides of the first connector, forinstance from two opposite
sides of a housing of the first connector.

[0009] Other elements of the assistance system are
arranged at the second connector. In particular, two ro-
tational elements are arranged at the second connector
and are especially rotatably supported on opposite sides
of the second connector. In addition, each of the two ro-
tational elements comprises a curved tightening groove
configured to cooperate with one of the tightening pro-
trusions. In other words, the two rotational elements are
arranged such on the second connector, for instance on
opposite sides of a housing of the second connector, that
upon connecting the first connector and the second con-
nector, a cooperation between a respective pair of tight-
ening protrusion and rotational element is possible.
[0010] Hereby each of the tightening grooves comprise
an outer opening for an insertion of a respective tighten-
ing protrusion into the tightening groove and extends
along its curved path radially inwards into the respective
rotational element towards aninner end of the respective
tightening groove. With a tightening protrusion arranged
atthe inner end of the respective tightening groove, tight-
ening the first connector and the second connector to-
gether in their connected state can be provided.

[0011] In particular, during the connection procedure
of the first connector and the second connector, the tight-
ening protrusions are mechanically guided by the respec-
tive tightening groove. As mentioned above, the respec-
tive tightening protrusion enters the respective tightening
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groove through its outer opening and during the connec-
tion of the first connector and the second connector is
guided towards the inner end of the respective tightening
groove, in particular by a rotational movement of the re-
spective rotational element triggered during the connec-
tion procedure. Thereby an axial force is generated which
drives the first connector and the second connector into
their connected state.

[0012] In other words, the force generated by the
movement of the two tightening protrusionsin the respec-
tive curved tightening groove of the two rotational ele-
ments is directed in the axial direction parallel to the axial
movement of the first connector with respect to the sec-
ond connector into their connected state during the con-
nection procedure. This parallelism between the axial
force and the axial movement is provided by providing
two tightening protrusions and two rotational elements
with respect to the tightening grooves, each respectively
arranged on opposite sides of the first and second con-
nector. Hence, each pair of a tightening protrusion and
a rotational element generates axial force on its own, the
force acting on the respective opposite side of the first
and second connector. A respective tilt of the first con-
nector with respect to the second connector, which can
occur with only one respective pair of tightening protru-
sion and rotational element, can therefore be avoided.
[0013] Insummary,inaconnectorassemblyaccording
to the presentdisclosure, the first connector and the sec-
ond connector can be driven into their respective con-
nected state by the forces generated during the connec-
tion process, whereby these forces act parallel to each
other on different sides of the first and second connector
and hence a parallelism of the generated and acting forc-
es to the intended axial connection movement can be
provided. A rocking-free or at least essentially rocking-
free connection procedure of the first connector and the
second connector of a connector assembly according to
the present disclosure can be provided.

[0014] Additionally, the aforementioned features with
respect to a connection procedure vice-versa can be pro-
vided also for a disconnection procedure.

[0015] Accordingto an embodiment of a connector as-
sembly according to the present disclosure, the two ro-
tational elements are rotatable about a common rotation-
al axis. In this embodiment, additional to the arrangement
of the two rotational elements on opposite sides of the
second connector, the rotational elements are also ar-
ranged such, that their respective rotational axes are
identical. At the force generated by guiding the respective
tightening protrusion in the tightening groove of the re-
spective rotational element acts on the support of the
rotational element, which is arranged around the rota-
tional axis, the parallelism of the acting forces with the
axial connection movement can be enhanced.

[0016] Further, in the connector assembly according
to the present disclosure, the two rotational elements can
be rotated in opposite directions with respect to each
other upon connecting the first connector and the second
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connector. As mentioned above, the rotational move-
ments of the rotational elements can provide the guid-
ance of the tightening protrusion in the respective tight-
ening grooves and thereby generate the axial forces used
to tighten the first connector and the second connector
intheir connected state. However, these rotational move-
ments of the tightening protrusions in the tightening
grooves can also cause additional rotational forces acting
on the second connector via the respective bearing of
the rotational elements. By providing that the two rota-
tional elements are rotated in opposite direction with re-
spect to each other, it can be provided easily that these
rotational forces cancel each other at least partly, in par-
ticular completely. Again, a parallelism of the resultant
acting forces on the second connector during the con-
nection movement of the two connectors into the con-
nected state of the connector assembly can be en-
hanced.

[0017] In addition, the two rotational elements may be
constructed identically or at least approximately identi-
cally. In other words, during production of a connector
assembly according to the present disclosure, only one
type of rotational element has to be provided. An overall
production cost can therefore be lowered.

[0018] According to an embodiment of a connector as-
sembly according to the present disclosure, one of the
connectors comprises a slider movably supported along
the axial direction, the slider comprising actuating ele-
ments mechanically coupled to the rotational elements
to convert an axial movement of the slider into a rotational
movement of the rotational elements. In this embodiment
of a connector assembly according to the present disclo-
sure, a slider is provided as additional component of the
connector assembly and in particular of the system for
assisting the connection procedure. This slider can be
arranged at one of the connectors, in particular on the
second connector, and is movably supported for a move-
ment along the axial direction. In other words, the move-
ment direction of the slider is the same as the direction
of the relative movement of the first and second connec-
tor with respect to each other during the connection pro-
cedure.

[0019] Essentially, the slider comprises actuating ele-
ments mechanically coupled to the rotational elements.
This allows converting the axial movement of the slider
into a rotational movement of the rotational elements due
to the mechanically coupling between the slider and the
rotational elements provided by the respective actuating
element. During a connection procedure of a connector
assembly according to the present disclosure, the sec-
ond connector is, for instance manually, moved along
the axial direction and additionally also the slider is
moved also along the axial direction. The rotational
movement of the rotational elements caused by the axial
movement of the slider provides the relative movement
of the tightening protrusions in the respective tightening
grooves and hence the generation of the axial forces driv-
ing the first connector and the second connector into their
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connected state. In summary, by providing the axially
movable slider, the connection procedure of a connector
assembly according to the presentdisclosure can be sim-
plified.

[0020] In animproved embodiment of a connector as-
sembly according to the present disclosure, the actuating
elements of the slider may each comprise a toothed rack
and the rotational elements each comprises a gear por-
tion mechanically engaged with the respective toothed
rack. A mechanically engagement between a toothed
rack and a gear portion form-fittingly ensures that the
axial movement of the slider is converted into a rotational
movement of the rotational element, especially with re-
spect to a simple frictional connection as actuating ele-
ment. In addition, by accordingly choosing the size and
number of teeth of the toothed rack and gear portion,
respectively, a gear ratio between the axial movement
of the slider and the rotational movement of the rotational
elements can be adjusted easily.

[0021] Further, the slider may be generally U-shaped
and comprise a base section and two leg sections may
extend from the base section in the axial direction. As
mentioned above, the two rotational elements are ar-
ranged on opposite sides of the second connector. By
providing a generally U-shaped slider, the slider, espe-
cially actuating elements arranged at the leg sections of
the slider, can be configured to be easily mechanically
connected to both rotational elements.

[0022] According to a further embodiment of the con-
nector assembly according to the presentdisclosure, one
of the connectors comprises at least one locking element
movably supported on the one of the connectors and
movable between an open position and a closed position,
the connector assembly further comprising a locking
counterpart for interacting with the at least one locking
element in its closed position for form-fittingly and/or
force-fittingly locking the connector assembly in its con-
nected state. In other words, such a locking element and
alocking counterpart can be part of a connector position
assurance (CPA) system. In particular, the locking ele-
ment can be arranged at the second connector, for in-
stance on the slider. Further, the locking element can in
particular be movable along the axial direction. In partic-
ular, the at least one locking element is arranged such
that interacting with the locking counterpart is possible
when the connector assembly and hence the first and
second connectors are in their connected state. An un-
intentional loosening of the connector assembly out of
its connected state can thereby be prohibited. For in-
stance, the locking element and the locking counterpart
can lock the slider in its second axial position, and via
the mechanical engagement of the toothed racks of the
slider with the gear portion of the respective rotational
element, also a movement of the rotational element out
of its second rotational position, which corresponds to
the connected state of the connector assembly according
to the present disclosure, is prohibited. Hence, the con-
nector assembly is locked in its connected state.
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[0023] A connector assembly according to the present
disclosure can be improved by that the one of the con-
nectors comprises a holding means for form-fittingly
and/or force-fittingly holding the at least one locking el-
ement in its closed position. The respective one of the
connectors can, as mentioned above, be the second con-
nector. Also an arrangement of the locking element and
hence of the holding means on the slider is possible. By
form-fittingly and/or force-fittingly holding the at least one
locking element in its closed position it can be ensured
that a once induced blocking of the rotational movement
of the rotational element by alocking elementin its closed
position stays blocked. The above mentioned uninten-
tional loosening of the connected state of the connector
assembly can hence thereby be prohibited further.
[0024] In addition, at least one of the rotational ele-
ments, in particular each of the rotational elements, may
comprise a blocking reception and the second connector
may comprise at least one blocking element movable
between an unblocking position and a blocking position,
wherein the blocking element in its unblocking position
is positioned outside of the blocking reception for un-
blocking the rotational movement of the rotational ele-
ment, and wherein the blocking element in its blocking
position engages into the blocking reception for blocking
the rotational movement of the rotational element. A
blocking element engaging into the respective blocking
reception of a rotational element allows securing the re-
spective rotational element against any rotational move-
ment. In particular, by the interaction of blocking element
and blocking reception the rotational element can be
fixed in a first rotational position, in which the tightening
groove of the respective rotational element is positioned
such that a tightening protrusion can enter into the tight-
ening groove upon connecting the first connector and the
second connector. Vice versa, a blocking element in its
unblocking position is positioned out of the blocking re-
ception and hence arotational movement of the rotational
elementis possible, for instance to provide a mechanical
guidance of a tightening protrusion in a tightening groove
of the respective rotational element.

Afurtherimproved embodiment of a connector assembly
according to the present disclosure can comprise that
the blocking reception is arranged in the tightening
groove of the respective rotational element such that it
is movable by one of the tightening protrusions from its
blocking position in its unblocking position upon connect-
ing the first connector and the second connector. In par-
ticular, the blocking reception can be arranged atan outer
opening of the tightening groove in the outer rim of the
respective rotational element. An deactivation of the
blocking element, namely a movement of the blocking
element out of its blocking position into its unblocking
position, by the tightening protrusion can ensure on the
one hand that a rotational movement of the rotational
element is possible during the connection procedure of
the connector assembly, and on the other hand that no
dedicated additional element is necessary to deactivate
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the blocking element. In summary, a construction of a
connector assembly according to the present disclosure
can thereby be simplified without drawbacks with respect
to functionality and security.

[0025] In particular, the first rotational position can be
constructed such that outer openings, through which the
tightening protrusions can enter into the respective tight-
ening grooves, are facing in the axial direction. The afore-
mentioned entering of the tightening protrusions into the
tightening grooves can therefore easily be provided dur-
ing the connection procedure, in which the first and sec-
ond connector are also moved with respect to each other
in the axial direction. A second rotational position, which
is rotated by at least45°, in particular by at least 90°, with
respect to the first rotational position, ensures, as the
second rotational position correspond to the connected
state of the connector assembly, together with the curved
shape of the tightening groove that the tightening protru-
sion is securely arranged in the tightening groove, in par-
ticular on its inner end. Loosening the connector assem-
bly out of its connected state can therefore be prohibited
further.

[0026] In addition, the first connector may comprise a
receiving section enclosing a receiving volume in which
at least parts of the second connector are arranged in
the connected state, wherein the tightening protrusions
are arranged on opposite sides of the receiving section
and protrude into the receiving volume. The receiving
section of the first connector can for instance be con-
structed as part of a housing of the first connector. In the
connected state of the connector assembly, the second
connector is arranged at least partly in the receiving vol-
ume enclosed by the receiving section, whereby an ad-
ditionally force-fit and/or form-fit between the first con-
nectorand the second connector can be used to enhance
the stability of the connected state of the connector as-
sembly according to the present disclosure.

[0027] In particular, the two tightening protrusions are
arranged on opposite sides of the receiving section and
protrude into the receiving volume. In other words, the
second connector with its rotational elements is arranged
within the receiving section and the respective receiving
volume of the first connector and all aforementioned ad-
vantages provided by the tightening protrusions and the
tightening grooves can be provided without any elements
arranged outside the receiving volume. An especially
compact embodiment of a connector assembly accord-
ing to the present disclosure can therefore be provided.
[0028] Accordingto afurther embodiment of a connec-
tor assembly according to the present disclosure, the op-
posite side of the first connector, on which the tightening
protrusions are arranged, extend along a transverse di-
rection perpendicular to the axial direction, and wherein
the tightening protrusions are arranged in the center or
atleast approximately in the center of the respective side
with respect to the transverse direction. By arranging the
tightening protrusions in the center or at least approxi-
mately in the center of the side with respect to the trans-
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verse direction, also the force generated by the cooper-
ation between the tightening protrusion and the tighten-
ing groove acts in the center at least approximately in
the center of the respective side with respect to the trans-
verse direction. A respective tilt between the two connec-
tors caused by an axial force acting off-center during the
connection procedure of the two connectors of the con-
nector assembly can therefore be prohibited or at least
be decreased.

[0029] In addition, the first connector may be a male
connector comprising at least one contact pin and the
second connector may be a female connector comprising
at least one contact reception for receiving the at least
one contact pin, or wherein the second connector may
be a male connector comprising at least one contact pin
and the first connector may be a female connector com-
prising at least one contact reception for receiving the at
least one contact pin, wherein the female connector com-
prises at least one guiding reception arranged in the axial
direction such that upon connecting the first connector
and the second connector the at least one contact pin of
the male connector first enters the at least one guiding
reception and after traversing the guiding reception sub-
sequently enters the at least one contact reception. In a
connector assembly according to the present disclosure
the first connector can be constructed as a male connec-
tor and the second connector can be constructed as a
female connector and vice versa. In particular, the male
connector may comprise at least one contact pin, in par-
ticular a plurality of contact pins, and the female connec-
tor may comprise a corresponding number of contact re-
ceptions. Further, the female connector may comprise
atleast one guiding reception, in particular a correspond-
ing number of guiding receptions, arranged in the axial
direction before the contact receptions. Hence, during
the connection procedure of the connector assembly, the
respective contact pins at first are guided in the guiding
reception and afterwards enter the contact reception. To
provide an electrical contact, the contact reception has
to be constructed such that it physically contacts the re-
spective contact pin, in particular that an area for this
physical contact is maximized. This constraintis not valid
for the guiding reception and hence the guiding reception
can be constructed such that small deviations of the po-
sition of the contact pins from its ideal position can be
met and especially can be corrected. Thereby damages
on the respective contact pins during the contact con-
nection procedure can be avoided and the physical con-
tact between the contact pins and the respective contact
receptions can be enhanced.

[0030] A connector assembly according to the present
disclosure can be improved by that a diameter of the at
least one guiding reception decreases or at least section-
wise decreases towards the at least one contact recep-
tion. For instance, the at least one guiding reception can
comprise at least one guiding section shaped as truncat-
ed cone or pyramid. In an alternative or additional em-
bodiment, the at least one guiding reception can com-
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prise at least two cylindrical guiding sections, whereby
the two cylindrical guiding sections comprise different di-
ameters decreasing towards the contact reception. Also
a combination of one or several truncated cone- or pyr-
amid-shaped guiding sections and cylindrical guiding
sections is possible.

[0031] Therefore, an especially good guidance of the
respective contact pin while traversing the guiding recep-
tion towards the contact reception can be provided.

DRAWINGS
[0032] Exemplary embodiments and functions of the

present disclosure are described herein in conjunction
with the following drawings, showing schematically:

Fig. 1  twodifferentisometric side views of a connector
assembly,

Fig. 2  an explosion view of a connector assembly,

Fig. 3  aconnection procedure of a connector assem-
bly,

Fig. 4  alocking element shown in two positions,

Fig. 5 two partial sectional views of a connector as-
sembly during the connection procedure,

Fig. 6 a side view of a second connector, and

Fig. 7 adeactivation process of a blocking element.

DETAILED DESCRIPTION

[0033] Fig. 1 and 2 show a connector assembly 10 ac-
cording to an embodiment of the present disclosure,
wherein in Fig. 1 two different side views of the connector
assembly 10, and in Fig. 2 an explosion view of the re-
spective connector assembly 10 are depicted. In the fol-
lowing, Fig. 1 and 2 are described together, whereby on
special features depicted in the respective Figures are
referred respectively.

[0034] A connector assembly 10 comprises a first con-
nector 40 and a second connector 48. In the depicted
embodiment the first connector 40 is constructed as a
male connector 20 comprising a plurality of contact pins
22.Respectively, the second connector 48 is constructed
as female connector 30, comprising a plurality of contact
receptions 32, arranged within an element which also
carries a guiding element 34 (see Fig. 2). In addition, the
second connector 48 also comprises a cavity 14 for an
insertion of an electric terminal crimped on a cable (not
shown).

[0035] The two connectors 40, 48 can be connected
to each other in a connection procedure via a movement
along an axial direction 110. To ensure a locking-free
connection procedure, the connector assembly 10 ac-
cording to the current embodiment of the present disclo-
sure comprises in particular tightening protrusions 42 and
rotational elements 50 with respective tightening grooves
52. The tightening protrusions 42 are arranged on the
first connector 40, especially on a receiving section 44.
The receiving section 44 encloses a receiving volume 46
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for an arrangement of the second connector 48. In par-
ticular, the tightening protrusions 42 are arranged such
thatthey protrude into the receiving volume 46 and further
thatthey are arranged in the center of the respective side
of the receiving section 44 with respect to a transverse
direction 114 perpendicular to the axial direction 110.
[0036] The other main elements are the aforemen-
tioned rotational elements 50 arranged at the second
connector 48. In particular, the rotational elements 50
are arranged such that they can rotate around a common
rotational axis 100. The rotational elements 50 are con-
structed identically. Blocking elements 90 provided by
the second connector 48 can engage into blocking re-
ceptions 96 of the rotational elements 50 to block a ro-
tational movement of the rotational element 50, in par-
ticular when the respective rotational element 50 is in its
first rotational position 56 (see Fig. 6). The blocking ele-
ments 90 can be moved by the tightening protrusions 42
from their blocking position 94 into their unblocking po-
sition 92 (see Fig. 7).

[0037] Duringthe connection procedure of the first con-
nector 40 and the second connector 48 into their con-
necting state 12 (see Fig. 3), the tightening protrusions
42 are mechanically guided in the respective tightening
groove 52 during a rotational movement of the rotational
elements 50 and hence an axial force 112 (see Fig. 3) is
generated which drives the two connectors 40, 48 into
their connected state 12. As this force 112 is parallel to
the axial direction 110, a rocking-free connection move-
ment of the two connectors 40, 48 into their connected
state 12 of the connector assembly 10 can be provided.
[0038] To provide the aforementioned rotational move-
ment of the rotational elements 50, a connector assembly
10 according to the present embodiment further compris-
es a slider 60 movably supported on and by the second
connector 48. The slider 60 is essentially U-shaped with
a base section 62 and two leg sections 64 extending
along the axial direction 110. The leg sections 64 are
provided with actuating elements 66 mechanically con-
nected to the rotational elements 50. To enhance this
mechanically connection, the actuating elements 66 are
constructed as toothed racks 68 and the rotational ele-
ments 50 comprise respective gear portions 54. Hence
an axial movement of the slider 60 from its first axial po-
sition 70 into its second axial position 72 (see Fig. 3),
results in a rotational movement of the respective rota-
tional elements 50 from their first rotational position 56
into their second rotational position 58, thereby generat-
ing the force 112 by mechanically guiding the tightening
protrusions 42 in the tightening grooves 52 and hence
driving the two connectors 40, 48 into their connected
state 12. As depicted, the positions of the pairs formed
by a toothed rack 68 and a respective gear section 54
are opposed with respect to each other. Hence, upon
actuation by the slider 60 during a connection procedure,
the rotational elements 50 are rotated in opposite direc-
tions with respect to each other.

[0039] Additionally, the slider 60 movably supports
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locking elements 80, shown in their open position 82,
which can interact with locking counterparts 86 arranged
on the second connector 48. In particular, the locking
element 80 can interact with the locking counterparts 86,
when the connector assembly 10is inits connected state
12 (see Fig. 4). Hence an unintentional loosening of the
connector assembly 10 out of its connected state 12 can
be avoided. As a further security element, the slider 80
comprises holding means 88 (see Fig. 4) to force-fittingly
and/or form-fittingly hold the locking element 80 in its
respective closed position 84 (see Fig. 3). Hence, also
an unintentional movement of the locking element 80 out
of its closed position 84 into its open position 82 can be
prohibited.

[0040] Fig. 3 shows a connection procedure of a con-
nector assembly 10 according to the present disclosure
as described above with respect to Fig. 1 and 2. For a
detailed description of the elements of the connector as-
sembly 10 is referred to the description above with re-
spect to Fig. 1 and 2.

[0041] OntheleftsideinFig. 3,the connectorassembly
10is shown at the beginning of the connection procedure.
The connector assembly 10 is not yet in its connected
state 12. Nevertheless, the second connector 48 is al-
ready partly inserted into the receiving volume 46 of the
first connector 40. The tightening protrusions 42 are lo-
cated at the outer openings of the tightening grooves 52
of the rotational elements 50, which are positioned in
their respective first rotational positions 56. The slider
80, movable supported by the second connector 48, is
in its first axial position 70.

[0042] As depicted on the right side of Fig. 3, the con-
nection procedure is finished and the connector assem-
bly 10 is in its connected state 12. It is clearly visible that
the slider 80 is moved into its second axial position 72.
Thereby the mechanical connection between the toothed
racks 68 of the slider 60 and the gear portions 54 of the
rotational elements 50 has driven the rotational elements
50 in their respective second rotational positions 58. By
rotating the rotational elements 50 from their first rota-
tional position 56, shown in the left picture, into their sec-
ond rotational position 58, the tightening protrusions 42
are mechanically guided in the tightening grooves 52 and
therefore an axial force 112 is generated which drives
the two connectors 40, 48 along the axial direction 110
into their connected state 12 and additionally also tight-
ens the connector assembly 10 as a whole in this con-
nected state 12.

[0043] InFig. 4, two possible positions 82, 84 of a lock-
ing element 80 of a connector assembly 10 according to
the present disclosure are depicted. In the left picture of
Fig. 4, the locking element 80 is in its open position 82,
in the right picture of Fig. 4 in its closed position 84. As
shown, the locking element 80 can be arranged and mov-
ably supported at a slider 60 as part of the second con-
nector 48, the slider 60 depicted in Fig. 4 in its second
axial position 72. The movement of the locking element
80 between its open position 82 into its closed position
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84 can in particular be along the axial direction 110. In
particular, in its closed position 84 the locking element
80 can interact with a locking counterpart 86 (see Fig. 1
to 3), and lock the slider 60 in its second axial position
72. This automatically blocks a rotational movement of
the respective rotational elements 50 by the mechanical
engagement of the toothed racks 68 of the slider 60 and
the gear portions 54 of the rotational elements 50, see
Figs. 1 to 3. As the rotational element 50 is mechanically
connected to the tightening protrusion 42, an uninten-
tional loosening of the connector assembly 10 out of its
connected state 12 can therefore be prohibited. In addi-
tion, holding means 88 form-fittingly and/or force-fittingly
secure the locking elements 80 in their closed position
84 and hence provide an increased security against an
unintentional loosening of the connector assembly 10 out
of its connected state 12.

[0044] Fig. 5 shows partial sectional views of a con-
nector assembly 10 during a connection procedure, es-
pecially a contact pin 22 of a male connector 20 and the
assigned contact reception 32 of a female connector 30.
In the upper picture, a status at the begin of the connec-
tion procedure is shown, in the lower picture a connector
assembly 10 in its connected state 12 is depicted after
completing the connection procedure. In particular, along
the axial direction 110 in front of the contact reception
32, a guiding element 34 with a guiding reception 36 is
arranged. In the present embodiment, this guiding recep-
tion 36 comprises four guiding sections 38, whereby a
diameter of the respective guiding section 38 decreases
towards the contact region 32. Especially, the guiding
reception 36 comprises two guiding sections 38 shaped
as truncated cones alternately arranged with cylindrical
shaped guiding sections 38. Small deviations of the ac-
tual position of the contact pins 22 from its ideal position
can hence be corrected by the guiding reception 36 of
the guiding element 34. A damage of the contact pin 22
and also a good physical contact between the contact
reception 32 and the contact pin 22 can be provided.
[0045] Fig. 6 and 7 are focused on the functionality
provided by the blocking element 90 and the blocking
reception 96. Hence, Fig. 6 and 7 are described together
in the following.

[0046] Fig. 6 shows a side view of a second connector
48, constructed as female connector 30, of a connector
assembly 10 according to an embodiment of the present
disclosure. A slider 60 in its first axial position 70 as part
of the second connector 48 is mechanically engaged with
agear portion 54 of a rotational element 50, the rotational
element 50 positioned in its first rotational positon 56.
The slider 60 further comprises a locking element 80 in
its open position 82.

[0047] In particular, the rotational element 50 compris-
es a blocking reception 96 arranged at an outer opening
of the tightening groove 52 of the rotational element 50.
A blocking element 90, provided as part of the second
connector 48, can engage into this blocking reception
96, when the blocking element 90 is in its blocking posi-
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tion 94. In this state, a rotational movement of the rota-
tional element 50 is prohibited by the interaction of the
blocking element 90 and the blocking reception 96.
[0048] Three steps of an unblocking procedure of the
blocking element 90 are shown in Fig. 7. Starting from
the left, three sectional views of the second connector
48 described with respect to Fig. 6 are shown together
with respective sectional views of a first connector 40 in
different steps of the unblocking procedure of the block-
ing element 90, which happens automatically during a
connection procedure of a connector assembly 10 ac-
cording to an embodiment of the present disclosure.
[0049] In the leftmost drawing of Fig. 7, the second
connector 48 of Fig. 6 is positioned above a first connec-
tor 40 constructed as male connector 20. The first con-
nector 40 comprises a receiving volume 46 enclosed by
a receiving section 44. The receiving volume 46 further
is home to pins 22 to be inserted in a guiding element 34
and connected to a contact reception 32 of the second
connector 48, respectively. Inaddition, the first connector
40 comprises a tightening protrusion 42 protruding in-
wards into the receiving volume 46.

[0050] Inthe middle drawing of Fig. 7, the second con-
nector 48 is already partly inserted into the receiving vol-
ume 46 along the axial direction 110. In this particular
position, the tightening protrusion 42 contacts the block-
ing element 90, which is still in its blocking position 94.
Please note that both the tightening protrusion 42 and
the blocking element 90, respectively, comprise inclined
contact surfaces with respect to each other.

[0051] These inclined contact surfaces allow, as
shown in the rightmost drawing of Fig. 7, an especially
secure and easy displacement of the blocking element
90 out of its blocking position 94 into its unblocking po-
sition 92 by the tightening protrusion 42 during a further
movement of the second connector 48 along the axial
direction 110 into the receiving volume 46. In other words,
as the displacement of the blocking element 90 is pro-
vided by the tightening protrusion 42, no additional ele-
ment is needed for this task. After the replacement of the
blocking element 90 into its unblocking position 92 by the
tightening protrusion 42, a rotational movement of the
rotational element 50 and hence a guidance of the tight-
ening protrusion 42 in the tightening groove 52 of the
rotational element 50 for providing the improved tight-
ness of the connector assembly 10 according to the
present disclosure in its connected state 12 (see Fig. 3)
is possible.

Reference numeral list

[0052]
10  connector assembly
12  connected state

14 cavity

20  male connector

10

15

20

25

30

35

40

45

50

55

22  contact pin

30 female connector
32  contact reception
34  guiding element
36  guiding reception
38  guiding section

40 first connector

42  tightening protrusion
44  receiving section

46  receiving volume

48  second connector

50 rotational element

52  tightening groove

54  gear portion

56 first rotational position

58 second rotational position

60  slider

62  base section

64 leg section

66  actuating element
68  toothed rack

70 first axial position

72  second axial position

80 locking element

82  open position

84  closed position

86  locking counterpart
88  holding means

90  blocking element
92  unblocking position
94  blocking position
96  blocking reception

100 rotational axis

110  axial direction

112  axial force

114  transverse direction
Claims

1. Connector assembly (10) comprising a first connec-
tor (40) and a second connector (48) connectable
with each other along an axial direction (110) to form
a connected state (12),
wherein the first connector (40) comprises two tight-
ening protrusions (42) protruding from opposite
sides of the first connector (40),
wherein the second connector (48) comprises two
rotational elements (50) rotatably supported on op-
posite sides of the second connector (48), each com-
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prising a curved tightening groove (52) configured
to cooperate with one of the tightening protrusions
(42) to tighten the first connector (40) and the second
connector (48) in their connected state (12), and
wherein during the connection of the first connector
(40) and the second connector (48) the tightening
protrusions (42) are mechanically guided by the re-
spective tightening groove (52) and thereby an axial
force (112) is generated to drive the first connector
(40) and the second connector (48) into their con-
nected state (12).

Connector assembly (10) according to claim 1,
wherein the two rotational elements (50) are rotata-
ble about a common rotational axis (100).

Connector assembly (10) according to claim 1 or 2,
wherein the two rotational elements (50) are rotata-
ble in opposite directions with respect to each other
upon connecting the first connector (40) and the sec-
ond connector (48).

Connector assembly (10) according to any one of
the preceding claims,

wherein the two rotational elements (50) are con-
structed identically or at least approximately identi-
cally.

Connector assembly (10) according to any one of
the preceding claims,

wherein one of the connectors (40, 48) comprises a
slider (60) movably supported along the axial direc-
tion (110), the slider (60) comprising actuating ele-
ments (66) mechanically coupled to the rotational
elements (50) to convert an axial movement of the
slider (60) into a rotational movement of the rotation-
al elements (50).

Connector assembly (10) according to claim 5,
wherein the actuating elements (66) of the slider (60)
each comprises a toothed rack (68) and the rotation-
al elements (50) each comprises a gear portion (54)
mechanically engaged with the respective toothed
rack (68).

Connector assembly (10) according to claim 5 or 6,
wherein the slider (60) is generally U-shaped and
comprises a base section (62) and two leg sections
(64) extending from the base section (62) in the axial
direction (110).

Connector assembly (10) according to any one of
the preceding claims,

wherein one of the connectors (40, 48) comprises at
least one locking element (80) movably supported
on the one of the connectors (40, 48) and movable
between an open position (82) and a closed position
(84), the connector assembly (10) further comprising

10

15

20

25

30

35

40

45

50

55

10.

1.

12.

13.

14.

a locking counterpart (86) for interacting with the at
least one locking element (80) in its closed position
(84) for form-fittingly and/or force-fittingly locking the
connector assembly (10) in its connected state (12).

Connector assembly (10) according to claim 8,
wherein the one of the connectors (40, 48) comprises
a holding means (88) for form-fittingly and/or force-
fittingly holding the at least one locking element (80)
in its closed position (84).

Connector assembly (10) according to any one of
the preceding claims,

wherein at least one of the rotational elements (50),
in particular each of the rotational elements (50),
comprises a blocking reception (96) and the second
connector (48) comprises at least one blocking ele-
ment (90) movable between an unblocking position
(92) and a blocking position (94), wherein the block-
ing element (90) in its unblocking position (92) is po-
sitioned outside of the blocking reception (96) for un-
blocking the rotational movement of the rotational
element (50), and wherein the blocking element (90)
in its blocking position (94) engages into the blocking
reception (96) for blocking the rotational movement
of the rotational element (50).

Connector assembly (10) according to claim 10,
wherein the blocking reception (96) is arranged in
the tightening groove (52) of the respective rotational
element (50) such that it is movable by one of the
tightening protrusions (42) from its blocking position
(94) in its unblocking position (92) upon connecting
the first connector (40) and the second connector
(48).

Connector assembly (10) according to any one of
the preceding claims,

wherein the first connector (40) comprises a receiv-
ing section (44) enclosing a receiving volume (46) in
which at least parts of the second connector (48) are
arranged in the connected state (12), wherein the
tightening protrusions (42) are arranged on opposite
sides of the receiving section (44) and protrude into
the receiving volume (46).

Connector assembly (10) according to any one of
the preceding claims,

wherein the opposite sides of the first connector (40),
on which the tightening protrusions (42) are ar-
ranged, extend along a transverse direction (114)
perpendicular to the axial direction (110), and where-
in the tightening protrusions (42) are arranged in the
center or at least approximately in the center of the
respective side with respect to the transverse direc-
tion (114).

Connector assembly (10) according to any one of
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the preceding claims,

wherein the first connector (40) is a male connector
(20) comprising at least one contact pin (22) and the
second connector (48) is a female connector (30)
comprising at least one contact reception (32) for
receiving the at least one contact pin (22), or
wherein the second connector (48) is a male con-
nector (20) comprising at least one contact pin (22)
and the first connector (40) is a female connector
(30) comprising at least one contact reception (32)
for receiving the at least one contact pin (22),
wherein the female connector (30) comprises least
one guiding reception (36) arranged in the axial di-
rection (110) such that upon connecting the first con-
nector (40) and the second connector (48) the at
least one contact pin (22) of the male connector (20)
first enters the at least one guiding reception (36)
and after traversing the guiding reception (36) sub-
sequently enters the at least one contact reception
(32).

Connector assembly (10) according to claim 14,
wherein a diameter of the at least one guiding recep-
tion (36) decreases or at least section-wise decreas-
es towards the at least one contact reception (32).
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