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(54) Title: ELECTRICAL MULTICONTACT PLUG AND ASSEMBLY METHOD FOR CHARGING SYSTEM

(57) Abstract: The present invention relates to an electrical multicontact plug comprising: - a connector body (1) defining a forward
direction of a mating axis (3) toward which the connector body (1) is adapted to mate with a complementary electrical connector
device, - a plurality of electrical contacts (4) arranged to be electrically connected to a respective wire (23) of a multiwire electrical
cable, - a back shell (2) attached to the connector body (1) and adapted to surround the electrical cable and to be grasped, and - a
rear body (10) comprising for each electrical contact (4), an individual rearward axial stop (13) adapted to prevent said contact (4)
from moving rearwards. The back shell (2) comprises a common rearward axial stop (16) cooperating with the rear body (10) to pre -
vent the rear body from moving rearwards.
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ELECTRICAL MULTICONTACT PLUG AND ASSEMBLY METHOD
FOR CHARGING SYSTEM

FIELD OF THE INVENTION

The present invention relates to an electrical
multicontact plug, such as a plug used in an electrical
power charging system.

The invention further relates to a corresponding
plug assembly method and to a charging system.

Electrical charging systems for instance those used
for charging an electrical ©power vehicle, usually
comprise an electrical power inlet which is attached to
the wvehicle. When the user wants to recharge the vehicle
accumulators, a plug of an electrical power link is
connected to the vehicle power inlet. The other extremity
of the power 1link is connected to an electrical power
socket of an electrical power station. The user grasps an
outer peripheric shell of the plug with one of his hands.
So, the size of the outershell is a critical parameter to
take into account when designing such a plug.

The electrical connections of the charging systems
usually have a plurality of electrical contacts and the
power 1link uses a multiwire cable. To prevent one of
these contacts from being wrongly positioned inside the
multicontact plug, a common stopping element is used to
collectively stop rearwards all the contacts. To secure
all the contacts, the common stopping element is attached
to the connector body. A drawback of such a securing
technique is that attaching the stopping element to the
connector body increases the size of the plug.

The invention provides an electrical multicontact

plug, a plug assembly method and a charging system which
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remedy to at least one of the above drawbacks.
A goal of the invention 1s to ©propose a plug
provided with a securing system for the electrical

contact positions, said plug being of a small size type.

SUMMARY OF THE INVENTION

According to one aspect, the electrical
multicontact plug comprises:

- a connector body defining a forward direction of
a mating axis toward which the connector body is adapted
to mate with a complementary electrical connector device,

- a plurality of electrical contacts arranged to be
electrically <connected to a —respective wire of a
multiwire electrical cable,

- a back shell attached to the connector body and
adapted to surround the electrical cable, and to be
grasped by a user hand.

- a rear body comprising for each electrical
contact, an individual rearward axial stop adapted to
prevent said contact from moving rearwards,

The back shell comprises a common rearward axial
stop cooperating with the rear body to prevent the rear
body from moving rearwards.

In such a plug, the rearward stop of an electrical
contact within the connector body requests two
intermediate piece parts. First, the electrical contact
is rearwardly stopped by the rear body. Second, the rear
body is rearwardly stopped by the common stop of the
outer shell. Third, the back shell is attached to the
connector body. Such a rearward stopping technique uses
the rear body and the back shell as two successive

intermediate piece parts. Thanks to the indirect rearward
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stopping technique, the common stop of the back shell can
be positionned in an optimal location which does not
request additional space in the radial direction.
Therefore, the back shell can still be grasped in one
hand. That stopping technique is contrary to the normal
design rules for which the best positioning of a contact
inside the connector requests to stop it with the fewest
intermediate piece parts as possible. The above
particular arrangement of the plug overcomes a technical
prejudice for providing a secured plug of a small size.

According to another aspect, the assembly method
for assembling an electrical multicontact plug comprises
the step of:

- assembling a sub-assembly including a multiwire
electrical cable, a plurality of electrical contacts
connected to wires extremities and a rear body provided
with individual rearward axial stops for each electrical
contact,

- introducing the electrical contacts into a
connector body, and

- stopping rearwardly and collectively all the
electrical contacts which includes stopping reawardly the
rear body with respect to a back shell, and attaching the
outer shell to the connector body.

In some other embodiments, one might also use one or

more of the features as defined in dependant claims.

BRIEF DESCRIPTION OF THE DRAWINGS

Other characteristics and advantages of the
invention will readily appear from the following
description of some of its embodiments, provided as a

non-limitative example, and of the accompanying drawings.
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On the drawings:

- Figure 1 is a perspective view of one
embodiment of the plug.

- Figure 2 1is a sectional view according to the
plane II-II of Figure 1.

- Figure 3 is a perspective view of a rear body
of the plug of Figure 1.

- Figure 4 1is a perspective view of a sub
assembly of the plug of Figure 1.

- Figure 5 is a perspective view illustrating a
second step of the plug assembly method.

- Figure 6 1is a perspective view of a half

outershell.

DETAILED DESCRIPTION

As illustrated in figure 1, the plug comprises a
connector body 1 and a Dback shell 2, made of two
substantially symmetrical half shells 2a, 2b. The plug
has a forward direction of a mating axis 3, following
which direction the plug can be mated with a
complementary connector which is not illustrated. The
half shells 2a, 2b can be assembled to one another by
screws 6 along a direction transverse to the mating axis
3. The back shell 2 extends at a periphery of the
connector body 1 and has a global curved shape adapted to
make the plug easier to be grasped by a user hand. The
back shell 2 further comprises hand gripping recess 26
which improve the axial retention in the grasped user
hand.

The plug further comprises a plurality of electrical
contacts 4 of a female type protected by individual front

portions. Each of the front portions surrounds spring



WO 2012/175573 PCT/EP2012/061885

10

15

20

25

30

_5_

tongues of one of the electrical contacts 4. Each of
these electrical contacts 4 and the corresponding front
portion have a contact axis 5. The contact axes 5 are
parallel to each other and parallel to the mating axis 3.

In a variant, the electrical contact may be either
male or female. The number of electrical contacts may be
anyone superior or equal to two. Some of these electrical
contacts 4 may be electrical power contacts, suitable for
connecting electrical current having an intensity of
several ten Amperes. Other electrical contacts may be
signal contacts.

As illustrated in Figure 2, the connector body 1
comprises a back portion 7 in which are formed cavities 8
shaped to receive a back portion of a respective contact
4. All the cavities 8 extend parallel to the mating axis
3 and open at a back end 9 of the back portion 7 of the
connector body 1. Each of the cavities 8 of the connector
body 1 is provided with a front stop 19 which stops the
electrical contact 4 toward a forward direction.

As illustrated in figures 2 and 3, the plug further
comprises a rear body 10 which comprises a flange 11
which is mounted adjacent to the back end 9 of the
connector body 1 and extends substantially perpendicular
to the mating axis 3. The rear body 10 further comprises
a plurality of individual chimneys, defined by walls 12
protruding forwardly from the flange 11. Each wall 12 of
the chimneys is sized and shaped to be received inside a
cavity 8. A forward extremity 13 of the wall 12 acts as a
rear stop means for a corresponding electrical contact 4.

As illustrated in the figures 2 and 4, the plug
comprises a plurality of sealing members 14, each of them

surrounding radially the back end of the corresponding
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electrical contact 4. The sealing devices 14 are axially
sandwiched between the electrical contact 4 and the
forward extremity 13 of the walls 12. Flexibility of the
sealing devices 14 thus allows to provide a given axial
tolerance for the position of the contact in the housing.
The rear body 10 indirectly stops the electrical contact
4 toward the rear direction.

In a variant, the plug does not include such a
sealing device 14. The wall 12 of the rear body 10 would
directly stops the electrical contacts 4 towards the rear
direction. A fixation portion of the electrical contact 4
would be axially sandwiched between the front stop 19 of
the connector body and the rear body 10.

As visible in the figures 2 and 6, each of the half
shells 2a, 2b, comprises a front rib 15 and a back rib 16
having each a half annular shape and protruding inwardly
from a main portion 17 of the half shells 2a, 2b.

An annular groove 18 1s provided on an outside
surface of the back portion 7 of the connector body 1.
The axial distance between the front rib 15 and the back
rib 16 substantially corresponds to the addition of the
distance from the annular groove 18 to the back end 9 of
the connector body and of the thickness of the flange 11.

When the electrical contact 4 is correctly
positioned inside the corresponding cavity 8, the flange
11 of the rear body 10 is located substantially adjacent
to the back end 9 of the connector body 1. In such a
case, each of the half shells 2a, 2b, can be introduced
laterally such as the front rib 15 enters the annular
groove 18 and the back rib 16 slides behind the flange 11
and maintains it in place. Such a mechanism provides the

plug with a securing mechanism with checks in one action
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whether the electrical contacts are all in place or not.
The half shells are then fixed to one another.

As illustrated in the figures 3 and 4, the flange 11
of the rear body 10 comprises a plurality of reception
zones 20 extending about of the contact axis 5. The
flange 11 is provided with empty zones 21 each of them
extending from one of the reception zones 20 to a
periphery 22 of the flange 11. These empty zones 21
provide for, each of the wire 23 and electrical contact 4
assembly, an access to the reception =zone 20 via a
translation movement of the rear body 10 following a
radial direction.

The walls 12 have a “C” cross section with an
external diameter adjusted to that one of the cavities 8.
The internal diameter of the chimney is smaller than the
outside diameter of the corresponding electrical contact
4., The empty zone 21 provides a very interesting
flexibility from the assembly stand point. The rear body
10 can be introduced in between the different wires 23 of
a multiwire cable 24 after the electrical contacts 4 have
been assembled with one of the wires 23.

Thanks to the figures 4, 5, 6, the plug assembly
method is now described. In a first step, a sub-assembly
25 is assembled. The sub-assembly 25 includes the
multiwire cable 24, the electrical contacts 4 and the
rear body 10. In the illustrated embodiment, the first
step may comprise a primary segquence wherein each of the
sealing device 14 is slid on one of the individual wires
23. On a secondary seguence, each of the electrical
contacts 4 is electrically and mechanically connected to
the extremity of one of the wires 23. Then, the sealing

device 14, is slid along the wire 23 up to a front
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abutment with the electrical contacts 4. Finally, the
rear body 10 is radially introduced in between the wires
23.

In a variant, the plug may not include the sealing
device 14, or these devices may be overmoulded on the
contact. So, only the above secondary and finally
sequences are performed.

In another wvariant, the rear body 10 may not include
such empty zones 21 within the periphery 22. The rear
body only includes holes located at the contact zone 20.
The wires 23 are each introduced in one of the holes
before the connection with the electrical contact 4 being
made.

Whatever the above wvariants, the plug assembly
method comprises a second step wherein the above assembly
25 is introduced into the connector body 1 by introducing
each of the electrical contacts into the connector body 1
(figure 5).

In a preferred embodiment, the chimney C-shaped wall
12 of the rear body 10 has a radial elasticity. The
operator can press on the rear side of the rear body 10
to press fit the chimneys 12 into the cavities 8. This
provides a temporarily retention of the sub-assembly 25
into the connector body 1.

In a third step, the operator can assemble the two
half shells 2a, 2b on the lateral sides on the connector
body 1. When the two half shells 2a, 2b are attached to
each other, the back rib 16 provides the final rearward
retention of the electrical contacts 4 inside the plug.

The fact to have an indirect mechanical rearward
stop of the rear body 10 with respect to the connector

body 1 allows that mechanical stop to be provided by a
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feature that does not extend radially further the back
portion 7 of the connector body 1. So, the main portion
17 of the back shell 2 can surround the back portion 7
without requesting extra radial space for the attachment

5 of the rear body 10 to the connector body 1.
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CLAIMS

1. Electrical multicontact plug comprising:

- a connector body (1) defining a forward direction
of a mating axis (3) toward which the connector body (1)
is adapted to mate with a complementary electrical
connector device,

- a plurality of electrical contacts (4) arranged
to be electrically connected to a respective wire (23) of
a multiwire electrical cable (24),

- a back shell (2) attached to the connector body
(1) and adapted to surround the electrical cable (24) and
to be grasped, and

- a rear body (10) comprising for each electrical
contact (4), an individual rearward axial stop (13)
adapted to prevent said contact (4) from moving
rearwards,

characterised in that the back shell (2) comprises
a common rearward axial stop (16) cooperating with the
rear body (10) to prevent the rear body from moving

rearwards.

2. Plug according to c¢laim 1, wherein the rear
body (10) comprises a flange (11) including a plurality
of reception zones (20), each of the reception zones (20)

receiving one of the electrical contacts (4).

3. Plug according to claim 2, wherein the rear
body (10) comprises a plurality of empty zones (21), each
of the empty zones extending radially from one of the
reception zones (20) up to the periphery (22) of the

flange (11) in order to provide the reception =zone (20)
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with a radial access for an electrical contact and wire

assembly.

4. Plug according to any one of claims 1 to 3,
wherein the common rearward axial stop includes at least
one rib (16) extending inwardly from a main portion (17)
of the Dback shell (2) said at least one rib (16)
receiving a periphery (22) of the rear body (10) for
rearwardly stopping the rear body (10).

5. Plug according to any one of claims 1 to 4,
wherein the connector body (1) comprises a back portion
(7) provided with cavities (8) —receiving respective
electrical contacts (4), at least a back end (9) of the

back portion (7) being surrounded by the back shell (2).

6. Plug according to any one of claims 1 to b5,
wherein the periphery (22) of the rear body (10) 1is
axially sandwiched between the connector body (1) and

said common rearward axial stop (16).

7. Plug according to any one of claims 1 to 6,
wherein the common rearward axial stop (16) extends
angularly along an angular sector about the mating axis

(3) which 1is greater than 180°.

8. Plug according to any one of claims 2 to 7,
wherein the rear body comprises a plurality of walls
(12), each wall surrounding the reception zone (20) of
the flange (11) and wherein a forward extremity (13) of
said wall (12) provides for the individual rearward axial

stop.
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9. Plug according to claim 8, wherein at least one
of said wall (12) is press-fitted into the connector body

(1).

10. Plug according to claims 9 or 10, wherein at
least one of said wall (12) extends on an angular sector
about an axis (5) of the corresponding electrical contact

(4) which 1s greater than 180°.

11. Plug according to any one of claims 1 to 10,
wherein the back shell (2)comprises two half shells (2a,
2b) attached to each other following an attachment
direction which is transverse with respect to the mating

axis (3).

12. Plug according to claim 11, wherein each of the
half shells (2a, 2b) comprises a rib (16), both ribs

being aligned to each other.

13. Plug according to any one of claims 1 to 12,
wherein the back shell comprises a first stop (15)
inserted in a corresponding groove (18) of the connector

body (1).

14. Plug according to any one of claims 1 to 13,
wherein the back shell has hand gripping recesses on its

external face.

15. Electrical power charging system for wvehicle,
comprising:

- an electrical power station provided with an
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- an electrical power inlet adapted to be attached
to the wvehicle, and

- an electrical power 1link, having a first
extremity adapted to mate with the electrical power
socket and a second extremity adapted to mate with the
electrical power inlet,

wherein at least one of the power link extremities

comprises a plug according to any one of claims 1 to 14.

l16. Assembly method for assembling an electrical
multicontact plug comprising the steps of:

- assembling a sub-assembly (25) including a
multiwire electrical cable (24), a plurality of
electrical contacts connected to wire extremities and a
rear body (10) provided with individual rearward axial
stops (13) for each electrical contact (4),

- introducing the electrical contacts (4) into a
connector body (1), and

- stopping rearwardly and collectively all the
electrical contacts (4),

characterized in that the stopping of all the
electrical contacts includes:

- stopping reawardly the rear body (10) with
respect to a back shell (2), and

- attaching the back shell (2) to the connector
body (1).
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