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(54) CONNECTOR ASSEMBLY

(57) Connector assembly comprising a connector
and a mating connector, said connector and said mating
connector being arranged in order to be coupled together
by means of a coupling system comprising a nut and a
threaded rod, so as to electrically connect the connector
and the mating connector, with one from among the nut
and the threaded rod being rotatably mounted on one
from among the connector and the mating connector and
the other one from among the nut and the threaded rod
being fixedly mounted on the other one from among the

connector and the mating connector, said assembly com-
prising a device for driving the coupling system, compris-
ing a drive shaft and a gear system arranged in order to
transmit a rotational movement of the drive shaft, rotated
about an axis of rotation, to the rotary element of the
coupling system, rotated about a screwing axis, with the
axis of rotation of the drive shaft and the screwing axis
of the rotary element of the coupling system being
non-parallel.
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Description

[0001] The present description relates to the field of
electrical connectors, notably to the field of electrical
power connectors. This type of connector can be used
in motor vehicles, for example.
[0002] The present description notably relates to a con-
nector assembly comprising a connector and a mating
connector, with one from among the connector and the
mating connector being a male connector and the other
one from among the connector and the mating connector
being a female connector.
[0003] It is known for such a connector assembly to be
equipped with a coupling system allowing the connector
and the mating connector to be mechanically coupled,
or assembled, into a final coupling position assuring elec-
trical connection of the connector and of the mating con-
nector. The coupling system can facilitate the physical
effort required to connect the connector and the mating
connector.
[0004] Various types of connector coupling systems
exist.
[0005] A first known coupling system comprises a piv-
oting component, such as a lever, pivotably mounted on
one from among the connector and the mating connector,
for example, the connector. In order to couple and con-
nect the connector and the mating connector, they are
pre-coupled and then the lever is manually turned from
a deployed position to a retracted position, causing the
connector to approach the mating connector by a trans-
lation movement in a coupling direction perpendicular to
the pivot axis of the lever.
[0006] A second known coupling system comprises a
component that is slidably mounted on one from among
the connector and the mating connector, for example, on
the connector, with the sliding component being arranged
to cooperate with ramps. In order to connect the connec-
tor and the mating connector, the connector and the mat-
ing connector are pre-coupled and then the sliding com-
ponent is manually slid from a deployed position to a
retracted position, which causes, via the ramps, the con-
nector to approach the mating connector by a translation
movement in a coupling direction perpendicular to a slid-
ing plane.
[0007] A third known coupling system comprises a
screw mounted on one from among the connector and
the mating connector and a nut mounted on the other
one from among the connector and the mating connector.
In order to connect the connector and the mating con-
nector, the connector and the mating connector are pre-
coupled and then the screw is screwed into the nut using
a screwing tool, causing the connector and the mating
connector to approach each other by a translation move-
ment in a coupling direction parallel to the screwing axis.
[0008] When manufacturing a motor vehicle, the con-
nector and the mating connector can be connected dur-
ing or at the end of manufacturing in an environment that
is likely to be congested. Access to the connectors can

be limited and coupling the connectors can be hindered
by obstacles.
[0009] Furthermore, after the vehicle enters into serv-
ice, the connector and the mating connector may need
to be disconnected and then reconnected, for example,
for maintenance or repair. This requires free, unobstruct-
ed access to the connectors and sufficient space in the
vicinity of the connectors in order to allow an operator to
manually uncouple and/or couple the connector and the
mating connector.
[0010] Coupling systems using a lever or a sliding com-
ponent are relatively bulky since the lever or the sliding
component occupy a considerable amount of space, no-
tably in the deployed position and/or when they are ac-
tuated. In order for an operator to be able to couple the
connectors, access needs to be provided to the lever or
to the sliding component and sufficient space needs to
be left in the vicinity of the connector supporting the lever
or the sliding component in order to be able to operate it
manually.
[0011] The screw and nut coupling system is less bulky
but has the disadvantage of requiring a free space out-
side the connector in the vicinity of the screw head, along
the screwing axis, in order to place a screwing tool therein
and couple it with the screw head. However, certain en-
vironmental constraints can limit close access to the con-
nector along the screwing axis in order to place a screw-
ing tool therein.
[0012] An aim of the present disclosure is to address
the aforementioned disadvantages of the prior art and
notably to adapt the screw-nut type coupling system in
accordance with imposed environmental constraints.
[0013] Therefore, the present description relates to a
connector assembly comprising a connector and a mat-
ing connector, said connector and said mating connector
being arranged in order to be coupled together by means
of a coupling system comprising a nut and a threaded
rod, so as to electrically connect the connector and the
mating connector, with one from among the nut and the
threaded rod being rotatably mounted on one from
among the connector and the mating connector and the
other one from among the nut and the threaded rod being
fixedly mounted on the other one from among the con-
nector and the mating connector, said assembly com-
prising a device for driving the coupling system, compris-
ing a drive shaft and a gear system arranged in order to
transmit a rotational movement of the drive shaft, rotated
about an axis of rotation, to the rotary element of the
coupling system, rotated about a screwing axis, with the
axis of rotation of the drive shaft and the screwing axis
of the rotary element of the coupling system being non-
parallel.
[0014] The drive device allows the direction of rotation
to be changed in order to rotate the rotary element of the
coupling system, namely the nut or the threaded rod: the
drive shaft is rotated about an axis of rotation, which ro-
tates the nut, or the threaded rod, about a screwing axis;
however, the axis of rotation of the shaft is different and
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not parallel to the screwing axis. In other words, the axis
of rotation, or a projection of the axis of rotation in a plane
containing the screwing axis, is separated from the
screwing axis by an angle that is strictly greater than 0°
and is strictly less than 180°. Thus, the nut or the threaded
rod can be screwed using a screwing tool oriented in a
different direction from that of the screwing axis. This
allows the connector and the mating connector to be cou-
pled in a way that adapts to imposed environmental con-
straints.
[0015] In one embodiment, the gear system is a bevel
gear system.
[0016] Alternatively, a worm wheel drive device could
be used.
[0017] In one embodiment, said gear system compris-
es a driving gearwheel supported by the drive shaft and
a driven gearwheel supported by the rotary element of
the coupling system.
[0018] The two gearwheels can have the same diam-
eter.
[0019] Alternatively, the diameter of the gearwheel
supported by the drive shaft is greater than that of the
gearwheel supported by the rotary element of the cou-
pling system. This reduces the force required to turn the
nut or the threaded rod.
[0020] The axis of rotation, or a projection of the axis
of rotation in a plane comprising the screwing axis, is
oriented at 90° to the screwing axis.
[0021] In one embodiment, the connector assembly
can comprise two access passages provided to leave
free access to the two ends of the drive shaft.
[0022] In other words, with the drive shaft being mount-
ed on the connector or the mating connector, said con-
nector or mating connector is adapted to provide two ex-
ternal accesses, respectively at the two ends of the drive
shaft, for example, from two opposite sides of said con-
nector or mating connector. Said connector or mating
connector is advantageously free of obstructions be-
tween the ends of the drive shaft and the outside of the
connector or mating connector.
[0023] This allows an operator to access the drive shaft
in order to rotate it from two opposite sides of the con-
nector, or mating connector, on which it is mounted. This
provides significant access flexibility for coupling or un-
coupling the connector and the mating connector. For
example, a motor vehicle manufacturer may wish to have
access to the connector assembly from above the vehi-
cle, when manufacturing the vehicle, and then from below
the vehicle, when repairing or maintaining the vehicle.
The possibility of rotating the drive shaft by its two oppo-
site ends provides significant access flexibility for cou-
pling the connector and the mating connector.
[0024] Advantageously, each of the two ends of the
drive shaft is provided with means for coupling to a rotary
drive tool.
[0025] In one embodiment, the connector assembly
comprises a coupling assurance device comprising a
locking component rotatably mounted on the rotary ele-

ment of the coupling system, mounted on one from
among the connector and the mating connector, said
locking component comprising at least one locking finger
arranged to be introduced, by rotating about the screwing
axis, into a notch provided in the other one from among
the connector and the mating connector, in a final cou-
pling position of the connector and of the mating connec-
tor, so as to assure and lock said final coupling position.
[0026] Advantageously, the locking component com-
prises two locking fingers arranged in order to be selec-
tively introduced into two respective notches provided in
the other one from among the connector and the mating
connector in the final coupling position of the connector
and of the mating connector.
[0027] As a result, the coupling assurance device can
be activated from two different sides of the connector or
mating connector on which the locking component is
mounted. This also provides significant access flexibility
for locking the connector and the mating connector in the
coupling position.
[0028] In one embodiment, said rotary element of the
coupling system can be the nut.
[0029] Advantageously, the nut is mounted on one
from among the connector and the mating connector,
between two bearing surfaces of said connector or mat-
ing connector, perpendicular to the screwing axis, by in-
serting a centring stud projecting from one of the two
bearing surfaces into a tapped hole in the nut.
[0030] More advantageously, said centring stud can
be angled so as to facilitate its insertion into the tapped
hole in the nut.
[0031] The invention also relates to a connector intend-
ed to be used in a connector assembly as defined above,
and comprising a device for driving the coupling system
of the connector assembly, said drive device comprising
a drive shaft and a gear system arranged in order to trans-
mit a rotational movement of the drive shaft, rotated about
an axis of rotation, to the rotary element of the coupling
system, rotated about a screwing axis, with the axis of
rotation of the drive shaft and the screwing axis of the
rotary element of the coupling system being non-parallel.
[0032] The invention also relates to a vehicle compris-
ing the connector assembly defined above.
[0033] Further features and advantages of the present
description will become more clearly apparent upon read-
ing the following detailed description of an embodiment,
which is provided by way of a non-limiting example and
is illustrated by the appended drawings, in which:

[Figure 1] shows a perspective view of a connector
assembly provided with a coupling system and a de-
vice for driving said coupling system, according to
one embodiment;
[Figure 2] shows the coupling system and its drive
device of the assembly of figure 1, with a nut of the
drive device having been removed in order to show
a threaded rod;
[Figure 3] shows a front view of the coupling system
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and its drive device of the assembly of figure 1, in a
final coupling position, according to one embodi-
ment;
[Figure 4] shows a side view of the connector as-
sembly, the coupling system and its drive device of
figure 1, in a final coupling position, according to one
embodiment;
[Figure 5] shows one of the connectors of the as-
sembly of figure 1, provided with a coupling nut and
the drive device, according to one embodiment;
[Figure 6] shows the other one of the connectors of
the assembly of figure 1, provided with a threaded
coupling rod, said connector being mounted on a
support, according to one embodiment;
[Figure 7] shows a cross-sectional side view of the
connector coupling system of figure 1, in the final
coupling position, according to one embodiment;
[Figure 8] shows a cross-sectional side view of the
two connectors of figure 1, before coupling, accord-
ing to one embodiment;
[Figure 9] shows a cross-sectional side view of the
two connectors of figure 1, in an initial coupling po-
sition, according to one embodiment;
[Figure 10] shows a cross-sectional side view of the
two connectors of figure 1, in the final coupling po-
sition, according to one embodiment;
[Figure 11] shows a top view of a CPA (Connector
Position Assurance) device in the open or unlocked
position mounted on the connector assembly of fig-
ure 1, according to one embodiment;
[Figure 12] shows a top view of the CPA device of
figure 11 in a first closed or locked position, according
to one embodiment;
[Figure 13] shows a top view of the CPA device of
figure 11 in a second closed or locked position, ac-
cording to one embodiment;
[Figure 14] shows a side view of the CPA device of
figure 11 in an open or unlocked position, according
to one embodiment;
[Figure 15] shows a side view of the CPA device of
figure 11 in the closed or locked position, according
to one embodiment;
[Figure 16] shows a flowchart of a method for cou-
pling the connector assembly of figure 1, according
to one embodiment;
[Figure 17] shows a flowchart of a method for uncou-
pling the connector assembly of figure 1, according
to one embodiment.

[0034] In the various figures, the same reference signs
designate identical, similar or corresponding elements.
[0035] The present description relates to an electrical
connector assembly 1 comprising a connector 2 and a
mating connector 3.
[0036] The term "mating connector" refers to an ele-
ment adapted to be electrically connected to a connector.
This can be another connector or any other element, for
example, a casing, a base, a wall, etc., on which connec-

tor elements, such as electrical contacts, are mounted.
[0037] One from among the connector 2 and the mat-
ing connector 3 comprises one or more female electrical
contacts and the other one from among the connector 2
and the mating connector 3 comprises one or more cor-
responding male electrical contacts.
[0038] In the present description, terms such as "up-
per", "lower", "top", "bottom", "front", "rear", etc., are pure-
ly conventional and refer, where appropriate, to the ori-
entations as shown in the figures.
[0039] Figure 1 shows a particular embodiment of the
assembly 1 comprising the connector 2 and the mating
connector 3. This embodiment is purely illustrative and
non-limiting.
[0040] The connector 2 can comprise a casing 4 hous-
ing electrical contacts 50, shown as a cross-section in
figures 8-10, which are electrically connected to electrical
cables 51.
[0041] The mating connector 3 can comprise a base
5, a female mechanical coupling part 6, adapted to re-
ceive a male mechanical coupling part 4A of the connec-
tor 2, and electrical contacts 52, shown in figures 8-10.
The female part 6 is a receiving recess provided, for ex-
ample, inside walls 6A, 6B supported by the base 5. The
male part 4A can comprise part of the casing 4. The base
5 can extend in a plane orthogonal to a coupling direction
of the connector 2 and of the mating connector 3.
[0042] In the embodiment described herein, the elec-
trical contacts 50 of the connector 2 are female contacts
and the electrical contacts 52 of the mating connector 3
are male contacts. However, the connector 2 could have
male contacts and the mating connector 3 female con-
tacts.
[0043] The connector assembly 1 also comprises a
coupling system for coupling or assembling the connec-
tor 2 and the mating connector 3. Coupling the connector
2 and the mating connector 3 allows the connector 2 and
the mating connector 3 to be assembled by moving them
towards each other into a final coupling position, shown
in figure 10, in which the connector 2 and the mating
connector 3 are electrically connected.
[0044] In the present description, the coupling system
comprises two coupling elements including a nut 7 and
a threaded rod 8. The nut 7 is mounted on one from
among the connector 2 and the mating connector 3, and
the threaded rod 8 is mounted on the other one from
among the connector 2 and the mating connector 3. Fig-
ure 2 shows the coupling system of figure 1 without the
coupling nut 7 in order to reveal the threaded coupling
rod 8. Figure 3 shows the coupling system of figure 1, as
a front view, in the final coupled position.
[0045] In a particular embodiment, the nut 7 is mounted
on the connector 2 and the threaded rod 8 is mounted
on the mating connector 3. The nut 7 comprises a tapped
hole for screwing onto the threaded rod 8.
[0046] In this embodiment, the nut 7 is mounted on the
connector 2 for free rotation about a screwing axis A1
parallel to the coupling or assembly direction, and the
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threaded rod 8 is fixedly mounted on the mating connec-
tor 3.
[0047] The threaded rod 8 can be integral with the base
5. The axis of the threaded rod 8 and the screwing axis
A1 are coincident. These axes can be orthogonal to the
plane of the base 5.
[0048] The nut 7 can be mounted between an upper
bearing surface 9 and a lower bearing surface 10 of the
connector 2, perpendicular to the screwing axis A1.
[0049] The upper bearing surface 9 can be supported
by a stop component 11. The stop component 11 can be
integral with the casing 4 and can project from a front
wall 12 of the casing 4. It can assume, for example, the
shape of a rectangular parallelepiped. The bearing sur-
face 9 can be the lower surface of the stop component 11.
[0050] The lower bearing surface 10 can be supported
by a flange 13 of the connector 2, integral with the front
wall 12 of the casing 4. The flange 13 advantageously
provides a through hole 13A for the passage of the
threaded coupling rod 8.
[0051] The distance separating the two bearing sur-
faces 9, 10 can be slightly greater than the height of the
nut 7 along the screwing axis A1, so as to give the nut 7
clearance in the screwing/unscrewing direction.
[0052] The coupling nut 7 can be held between the two
bearing surfaces 9 and 10 by inserting a centring stud
14 downwardly projecting from the upper bearing surface
9 into the tapped hole in the nut 7, more specifically into
the upper opening of the tapped hole, as shown in figure
7, which shows a cross-sectional view of the nut 7 and
of the threaded rod 8 in the final coupling position of the
connector 2 and the mating connector 3.
[0053] The centring stud 14 can be angled in order to
facilitate its insertion into the tapped hole in the nut 7 by
slight resilient deformation of the stop component 11,
when the nut 7 is mounted on the connector 2.
[0054] Optionally, the upper opening of the tapped hole
in the nut 7 that is intended to receive the centring stud
14 can have a chamfer in order to further facilitate the
insertion of the centring stud 14.
[0055] Another centring stud also could be provided
on the lower bearing surface 10. In this case, this other
centring stud provides a through hole for the passage of
the threaded rod 8.
[0056] When the nut 7 is screwed onto the threaded
rod 8, it is arranged in order to translationally move on
the threaded rod 8 parallel to the screwing axis A1. During
this translational movement, by bearing against the sur-
face 10 of the flange 13 of the connector 2, the nut 7 is
arranged to cause the connector assembly 2 to transla-
tionally move parallel to the screwing axis A1, so as to
bring the connector 2 closer to the mating connector 3,
until it reaches a final coupling or assembly position, in
which the electrical connection of the connector 2 and
the mating connector 3 is assured. The final coupling
position can be an abutment position, in which the con-
nector 2 is in abutment against the mating connector 3.
For example, as shown in figure 7, a lower edge 27 of

the casing 4 of the connector 2 is in abutment against
the base 5 of the mating connector 3.
[0057] The connector assembly 1 further comprises a
device for driving the coupling system 7, 8. The drive
device comprises a drive shaft 16 and a gear system 17.
Its purpose is to rotate the nut 7 using the drive shaft 16,
by means of the gear system 17. The gear system 17 is
arranged to transmit a rotational movement of the shaft
16, rotated about an axis of rotation A2, to the nut 7,
rotated about the screwing axis A1, with the axis of rota-
tion A2 and the screwing axis A1 being non-parallel. The
axes A1 and A2 are shown in figures 2 and 3.
[0058] The axis of rotation A2 and the screwing axis
A1 can be concurrent or non-concurrent. In any case,
the axis of rotation A2, or a projection of the axis of rota-
tion A2 in a plane containing the screwing axis A1, is
separated from the screwing axis A1 by an angle that is
strictly greater than 0° and is strictly less than 180°. For
example, this angle is 90°.
[0059] In a particular embodiment, the screwing axis
A1 and the axis of rotation A2 are concurrent and the
axis of rotation A2 is oriented at 90° to the screwing axis
A1.
[0060] The drive device 16, 17 is fitted to the one from
the connector 2 and the mating connector 3 that supports
the rotary coupling element of the coupling system, in
this case the nut 7. In the embodiment described herein,
the drive device is provided on the connector 2 supporting
the nut 7.
[0061] The drive shaft 16 is rotatably mounted on the
connector 2, for example, by means of bearings 18A,
18B supported by the casing 4. The bearings 18A, 18B
can be fixed on or integral with the front wall 12 of the
casing 4, and disposed on either side of the stop com-
ponent 11. In this case, the stop component 11 can pro-
vide a through hole for the passage of the drive shaft 16.
[0062] The two ends of the drive shaft 16 can be pro-
vided with means for coupling to a rotary drive tool or a
screwing and/or unscrewing tool. In one embodiment,
each of the two ends of the drive shaft 16 is provided with
a screw head 19A, 19B allowing the shaft 16 to be driven
using a screwing tool.
[0063] The connector 2 can be adapted to provide two
external accesses, respectively at the two ends of the
drive shaft 16, from two opposite sides of the casing 4.
In other words, the connector 2 can be free of obstruc-
tions between each of the ends of the drive shaft 16 and
the outside of the connector 2. Two access passages
thus can be provided in order to leave free access to both
ends of the drive shaft 16.
[0064] In one embodiment, the gear system 17 com-
prises a bevel gear. This bevel gear is used to transmit
the movement between the drive shaft 16 and the cou-
pling nut 7.
[0065] The bevel gear system 17 can comprise two
intermeshed gearwheels 20, 21 supported by the drive
shaft 16 and by the nut 7, respectively. The gearwheel
20 supported by the drive shaft 16 is a driving wheel, and
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the gearwheel 21 supported by the nut 7 is a driven wheel.
[0066] The toothing of each of the gearwheels 20, 21
is cut on conical surfaces. This toothing can be straight,
but also helical or spiral.
[0067] The two gearwheels 20, 21 can have the same
diameter.
[0068] Alternatively, the driving gearwheel 20 can have
a larger diameter than the driven gearwheel 21, for ex-
ample, twice as large, so as to reduce the force or effort
required to rotate the shaft 16 and thus turn the nut 7.
[0069] The gearwheel 20 can be fixed on the shaft 16
and be rotationally integral with the shaft 16. Alternative-
ly, the shaft 16 and the gearwheel 20 can be produced
as a single, one-piece part, with the gearwheel 20 being
produced by a conical surface supporting toothing, for
example, by moulding or overmoulding.
[0070] The gearwheel 21 can be produced as a single,
one-piece part with the nut 7. As an alternative embodi-
ment, the gearwheel 21 could be fixed to the nut 7 and
be rotationally integral with the nut 7.
[0071] Optionally, the connector assembly 1 can com-
prise a coupling or assembly assurance device 22, also
called Connector Position Assurance device, or CPA de-
vice. An embodiment of a CPA device 22 mounted on
the connector assembly 1 of figure 1, is shown in figures
11 to 15. It should be noted that this embodiment of the
CPA device 22 is purely illustrative and non-limiting.
[0072] The CPA device 22 can comprise a locking
component 23 mounted on one from among the connec-
tor 2 and the mating connector 3 and at least one recess
24 for receiving the locking component 23 provided on
the other one from among the connector 2 and the mating
connector 3, arranged to lock the connector 2 and the
mating connector 3 in the final coupling position.
[0073] In a particular embodiment, the locking compo-
nent 23 is rotatably mounted on the nut 7 and can com-
prise a body part, mounted around the nut 7, and one or
two locking fingers 25A, 25B, with each finger being in-
tegral with the body part and having a free end. With
reference to figures 14 and 15, the nut 7 can be, for ex-
ample, cylindrical and support the gearwheel 21 on an
upper end portion. The locking component 23 can be
pivotably mounted on a lower portion of the nut 7.
[0074] The front wall 12 of the casing 4 optionally can
have a concave part in order to provide a gap between
the front wall 12 of the casing 4 and the nut 7 in order to
receive the body part of the locking component 23,
mounted on the nut 7, as shown in figures 11 to 13.
[0075] In one embodiment, the locking component 23
comprises two locking fingers 25A, 25B. The two locking
fingers 25A, 25B can be symmetrical to each other rela-
tive to a plane containing the screwing axis A1. In the
unlocked or rest position, the two locking fingers 25A,
25B can be symmetrical relative to the plane containing
the screwing axis A1 and perpendicular to the axis of
rotation A2.
[0076] The mating connector 3, notably shown in figure
6, can comprise two recesses, such as the notches 24A,

24B shown in figures 6, 14 and 15, for respectively re-
ceiving the two locking fingers 25A, 25B only when the
connector 2 and the mating connector 3 are in the final
coupling position and thus blocking the connector 2 and
the mating connector 3 in this final coupling position by
preventing them from moving away from each other in
the opposite direction to the coupling direction. The two
locking fingers 25A, 25B are intended to be selectively
introduced (i.e., one or the other) into the two notches
24A, 24B. The two notches 24A, 24B can be provided,
for example, in projecting elements, such as studs or
terminals, integral with the base 5, as shown in figure 6.
When the connector 2 and the mating connector 3 are in
the final coupling position, either of the two locking fingers
25A, 25B can be selected and actuated, i.e., turned and
placed in the corresponding notch 24A or 24B provided
in the mating connector 3.
[0077] It should be noted that the two locking fingers
25A, 25B are accessible from two opposite sides of the
connector 2, respectively located on either side of the
plane orthogonal to the axis of rotation A2 and containing
the screwing axis A1.
[0078] The stop component 11 can comprise a bearing
surface 26 for the driving gearwheel 20, perpendicular
to the axis of rotation A2 of the shaft 16, as shown in
figures 2 and 5.
[0079] A method for coupling the connector 2 and the
mating connector 3 will now be described, with reference
to figures 8, 9, 10 and 16, according to a particular em-
bodiment. It should be noted that in figures 8, 9 and 10,
for the sake of clarity and in order to better understand
the coupling process, the drive shaft 16 is not shown.
[0080] In a first step E1, the connector 2 is brought
closer to the mating connector 3 in an initial pre-coupling
position, as shown in figure 8. In this pre-coupling posi-
tion, the male coupling part 4A of the casing 4 of the
connector 2 is placed opposite the female coupling part
6 of the mating connector 3.
[0081] In a second step E2, the male part 4A of the
connector 4 is introduced into the female part 6 of the
mating connector 3 until the free end of the threaded rod
8 slightly penetrates the tapped hole in the nut 7, through
the through hole 13A of the flange 13 of the connector
2, by a translational movement in the coupling direction,
as shown in figure 9. In this intermediate coupling posi-
tion, the free end of the threaded rod 8 is in abutment
against the internal thread of the nut 7, and the electrical
connection between the connector 2 and the mating con-
nector 3 has not yet been established. Indeed, as shown
in figure 9, the male contacts 52 of the mating connector
3 have not yet been introduced into the female contacts
50 of the connector 2. This second coupling initiation step
can be carried out manually by a user.
[0082] During a third step E3, the drive shaft 16 is ro-
tated, for example, using a rotary drive or screwing tool,
or optionally manually. To this end, the rotary drive or
screwing tool is coupled to one of the two screw heads
19A, 19B and then actuated in order to rotate the shaft 16.
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[0083] Either screw head 19A, 19B can be selected in
order to rotate the drive shaft 16. The selected screw
head 19A or 19B advantageously is that which is located
on an easily accessible side of the connector 2. There-
fore, this selection can depend on the environment
around the connector 2. For example, one or more ob-
stacles are likely to block access to one of the ends of
the shaft 16, on one side of the connector 2, but leave
free access to the other end of the shaft 16, on the op-
posite side of the connector 2. The fact that the drive
shaft 16 can be rotated by either of its two ends provides
significant access flexibility for coupling the connector 2
and the mating connector 3. For example, when manu-
facturing a vehicle comprising the connector 2 and the
mating connector 3, it can be more convenient and/or
easier to use one of the two ends of the shaft 16 for the
rotation thereof, whereas after the vehicle enters into
service, during repairs or maintenance, it can be more
convenient to use the other end of the shaft 16 for the
rotation thereof.
[0084] During step E3, the rotational movement of the
shaft 16 is transmitted to the nut 7 by means of the bevel
gear, in this case comprising the bevel gearwheels 20,
21, with a 90° change in angle. Thus, the gear system
20, 21 allows the rotational movement of the shaft 16,
rotated about the axis of rotation A2, to be transmitted to
the nut 7, rotated about the screwing axis A1, with the
axis of rotation A2 and the screwing axis A1 of the nut 7
being different and non-parallel. In the example de-
scribed herein, the axes A1 and A2 are concurrent and
separated by an angle of 90°. This results in a 90° change
in angle or direction between rotating the shaft 16 and
rotating the nut 7.
[0085] By rotating the shaft 16, the nut 7 is screwed
onto the threaded rod 8 and, by bearing on the flange 13
of the connector 2, it pushes the whole of the connector
2 towards the mating connector 3. Thus, under the action
of the shaft 16 rotated about the axis A2, the connector
2 approaches the mating connector 3 in a translational
movement parallel to the screwing axis A1.
[0086] The shaft 16 is rotated to a final coupling posi-
tion, as shown in figure 10. Advantageously, this can cor-
respond to a stop position of the connector 2 against the
mating connector 3, as shown in figure 7. In the final
coupling position, the male contacts 52 of the mating con-
nector 3 are electrically connected to the female contacts
50 of the connector 2.
[0087] In the event that the connector assembly 1 is
equipped with the CPA device 22, the coupling method
can optionally comprise a fourth locking step E4. During
this step E4, the connector 2 and the mating connector
3 can be locked in the final coupling position by rotating
or pivoting the locking component 23 so as to move it
from a rest position to a locking position. Preferably, when
the locking component 23, which is mounted on the nut
7, is pivoted about the screwing axis A1, the nut 7 is not
rotated. In order to pivot the locking component 23, an
operator manually pivots, for example, one of the locking

fingers 25A or 25B until it is introduced into the corre-
sponding notch 24A or 24B, located opposite. The angle
of rotation between the rest position and the locking po-
sition of the locking component 23 can range between
-45° and +45°, preferably between -30° and +30°, for
example, it can range between -14° and +14°. Either lock-
ing finger 25A, 25B can be selected in order to lock the
connector 2 and the mating connector 3 in the final cou-
pling position. This selection can depend on environmen-
tal constraints around the connector 2 and the mating
connector 3 that are likely to block access to one of the
locking fingers but leave free access to the other locking
finger.
[0088] Advantageously, the locking component 23 can
be held by hard points, i.e., points of mechanical resist-
ance, in each of the three positions shown in figures 11,
12 and 13, namely, in the rest position and in the two
different locked positions.
[0089] A method for uncoupling the connector 2 and
the mating connector 3 will now be described, with ref-
erence to figure 17, according to a particular embodi-
ment.
[0090] In order to uncouple and disconnect the con-
nector 2 and the mating connector 3, if they have been
locked in the final coupling position by the CPA device
22, the unlocking component 23 is firstly unlocked by
rotating in the opposite direction to the locking direction,
so as to disengage the locking finger 25A or 25B from
the corresponding notch 24A or 24B, during a step E5.
[0091] After unlocking, during a step E6, the drive shaft
16 is rotated in the opposite direction to the direction of
rotation applied during coupling, advantageously using
a rotary drive or screwing/unscrewing tool coupled to one
of the screw heads 19A, 19B, or optionally manually. The
screw head 19A or 19B used for coupling can be different
from that used for uncoupling. It can be selected as a
function of environmental constraints around the connec-
tor 2 and the mating connector 3 during uncoupling. Dur-
ing uncoupling, one of the sides of the connector assem-
bly 1 can be easy to access so as to allow access to one
of the ends of the shaft 16, with the other side being
obstructed and not allowing access to the other end of
the shaft 16. The counter-rotational movement of the
shaft 16 is transmitted to the nut 7 by means of the gear
system 20, 21. The nut 7 is thus unscrewed from the
threaded rod 8 and pushes the connector 2 in a transla-
tional movement parallel to the screwing axis A1, in an
opposite direction to the coupling direction, by pressing
the nut 7 against the upper bearing surface 9 of the stop
component 23, during step E6. In other words, when the
nut 7 is unscrewed under the action of the rotational drive
of the shaft 16 in the opposite direction to the direction
of rotation applied during coupling, it pushes the connec-
tor 2, by bearing against the stop component 11, so as
to move the connector 2 away from the mating connector
3 along the screwing axis A1.
[0092] During a subsequent step E7, the nut 7 is sep-
arated from the threaded rod 8 and the connector 2 and
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the mating connector 3 can be completely uncoupled.
[0093] In the above description, the nut and threaded
rod coupling system comprises a nut rotatably mounted
on one from among the connector and the mating con-
nector, and a threaded rod fixedly mounted on the other
one from among the connector and the mating connector.
As an alternative embodiment, the nut and threaded rod
coupling system can comprise a threaded rod rotatably
mounted on one from among the connector and the mat-
ing connector, and a nut fixedly mounted on the other
one from among the connector and the mating connector.
In this case, the threaded rod can support a driven gear-
wheel, for example, on a screw head, meshed with the
driving gearwheel supported by the drive shaft.
[0094] In the above description, the gear system of the
drive device comprises a bevel gear. Alternatively, the
gear system could comprise a worm gearwheel.
[0095] It should be understood that various modifica-
tions and/or improvements obvious to a person skilled in
the art can be made to the various embodiments de-
scribed in the present description.

Claims

1. Connector assembly comprising a connector (2) and
a mating connector (3), said connector (2) and said
mating connector (3) being configured to be coupled
together by means of a coupling system comprising
a nut (7) and a threaded rod (8), so as to electrically
connect the connector (2) and the mating connector
(3), with one from among the nut (7) and the threaded
rod (8) being rotatably mounted on one from among
the connector (2) and the mating connector (3) and
the other one from among the nut (7) and the thread-
ed rod (8) being fixedly mounted on the other one
from among the connector (2) and the mating con-
nector (3), said assembly comprising a device for
driving the coupling system, comprising a drive shaft
(16) and a gear system (17) configured to transmit
a rotational movement of the drive shaft (16), rotated
about an axis of rotation (A2), to the rotary element
(7) of the coupling system, rotated about a screwing
axis (A1), with the axis of rotation (A2) of the drive
shaft (16) and the screwing axis (A1) of the rotary
element (7) of the coupling system being non-paral-
lel.

2. Assembly according to Claim 1, wherein the gear
system (17) is a bevel gear system.

3. Assembly according to Claim 1 or 2, wherein said
gear system (17) comprises a driving gearwheel (20)
supported by the drive shaft (16) and a driven gear-
wheel (21) supported by the rotary element (7) of the
coupling system.

4. Assembly according to Claim 3, characterised in

that the two gearwheels (20, 21) have the same di-
ameter.

5. Assembly according to Claim 3, characterised in
that the diameter of the gearwheel supported by the
drive shaft is greater than that of the gearwheel sup-
ported by the rotary element of the coupling system.

6. Assembly according to any of Claims 1 to 5, wherein
the axis of rotation (A2), or a projection of the axis
of rotation (A2) in a plane comprising the screwing
axis (A1), is oriented at 90° to the screwing axis (A1).

7. Assembly according to any of Claims 1 to 6, com-
prising two access passages provided to leave free
access to the two ends of the drive shaft (16).

8. Assembly according to any of Claims 1 to 7, wherein
each of the two ends of the drive shaft (16) is provided
with means (19A, 19B) for coupling to a rotary drive
tool.

9. Assembly according to any of Claims 1 to 8, com-
prising a coupling assurance device (22) comprising
a locking component (23) rotatably mounted on the
rotary element (7) of the coupling system, mounted
on one from among the connector (2) and the mating
connector (3), said locking component (23) compris-
ing at least one locking finger (25A, 25B) arranged
to be introduced, by rotating about the screwing axis
(A1), into a notch (24A, 24B) provided in the other
one from among the connector (2) and the mating
connector (3), in a final coupling position of the con-
nector (2) and of the mating connector (3), so as to
assure and lock said final coupling position.

10. Assembly according to Claim 9, wherein the locking
component (23) comprises two locking fingers (25a,
25B) configured to be selectively introduced into two
respective notches (24A, 24B) provided in the other
one from among the connector (2) and the mating
connector (3) in the final coupling position of the con-
nector (2) and of the mating connector (3).

11. Assembly according to any of Claims 1 to 10, wherein
said rotary element of the coupling system is the nut
(7).

12. Assembly according to Claim 11, wherein the nut (7)
is mounted on one from among the connector (2)
and the mating connector (3), between two bearing
surfaces (9, 10) of said connector (2) or mating con-
nector (3), perpendicular to the screwing axis (A1),
by inserting a centring stud (14) projecting from one
of the two bearing surfaces (9) into a tapped hole in
the nut (7).

13. Assembly according to Claim 12, wherein said cen-
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tring stud (14) is angled so as to facilitate its insertion
into the tapped hole in the nut (7).

14. Connector intended to be used in a connector as-
sembly (1) according to any of Claims 1 to 13, and
comprising a device for driving the coupling system
of the connector assembly (1), said drive device
comprising a drive shaft (16) and a gear system (17)
arranged in order to transmit a rotational movement
of the drive shaft (16), rotated about an axis of rota-
tion (A2), to the rotary element (7) of the coupling
system, rotated about a screwing axis (A1), with the
axis of rotation (A2) of the drive shaft (16) and the
screwing axis (A1) of the rotary element (7) of the
coupling system being non-parallel.

15. Vehicle comprising the connector assembly accord-
ing to any of Claims 1 to 13.
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