wo 2013/010680 A1 |1 I} TP OO0 00O RO O R

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2013/010680 A1

24 January 2013 (24.01.2013) WIPO I PCT
(51) International Patent Classification: (72) Inventors; and
HOIR 13/52 (2006.01) HOIR 13/73 (2006.01) (75) Inventors/Applicants (for US only): MENEZ, Frédéric
HOIR 13/6591 (2011.01) [FR/FR]; Chemin des Creusets, F-78125 Hermeray (FR).
(21) International Application Number: (lelz fl?llfesr’s ((1331;{1;1 de [FR/ER]; 8, rue du Marche, F-28300
PCT/EP2012/051382 ’
. . ) (74) Agent: REGI, Francois-Xavier; FCI - [P Department, 18
(22) International Filing Date: . 2012 (7.01.201 Parc Ariane III, 3/5 rue Alfred Kastler, F-78284 Guyan-
anuary (27.01. ) court Cedex (FR).
(25) Filing Language: English (81) Designated States (uniess otherwise indicated, for every
(26) Publication Language: English kind of national protection available). AE, AG, AL, AM,
o AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
(30) Priority Data: CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
PCT/IB2011/002063 21 July 2011 (21.07.2011) 1B DZ EC.EE. EG. ES. FL GB. GD. GE. GIL GM. GT. HN
(71) Applicant (for all designated States except US): FCI HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR,
AUTOMOTIVE HOLDING [FR/FR]; 18 Parc Ariane III, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
3-5, rue Alfred Kastler, F-78280 Guyancourt (FR). MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC, SD,
SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(84) Designated States (uniess otherwise indicated, for every

kind of regional protection available): ARIPO (BW, GH,

[Continued on next page]

(54) Title: AN ELECTRICAL CONNECTOR AND AN ELECTRICAL ASSEMBLY COMPRISING SUCH A CONNECTOR

(57) Abstract: An electrical connector having: a housing (11,12) made of an elec-

trically insulating material having a receptacle (22) to receive an electrical contact,
a unitary seal (13) made of a flexible insulating material, the seal having a first
portion (33) and a second portion (34) which protrudes with respect to the first
portion, an electrical shielding system (14) comprising a first part (26) surround-
ing the receptacle, and a second part (27), wherein the second portion (34) ot the
seal protrudes with respect to the second part (27).



WO 2013/010680 A1 |IIWAIT 00TV VAT AT T A AR

GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ, SE, SL SK, SM, TR), OAPI (BF, BJ, CF, CG, CI, CM,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

RU, TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, .

DE, DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, Yublished:

LT, LU, LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, —  with international search report (Art. 21(3))



WO 2013/010680 PCT/EP2012/051382

10

15

20

25

30

35

AN ELECTRICAL CONNECTOR AND AN ELECTRICAL ASSEMBLY

COMPRISING SUCH A CONNECTOR.

FIELD OF THE INVENTION

The instant invention relates to electrical
connectors and electrical assemblies comprising such
connectors.

BACKGROUND OF THE INVENTION

In particular, the instant invention i1s related to
an electrical connector comprising a housing defining one
or more receptacles to receive electrical contacts.

It is sometimes needed to provide a shield which
surrounds the receptacle, and will be put in contact with a
complementary piece of a mating connector to protect the
flowing current from electromagnetic interferences from the
outer world.

It is also often provided a seal to seal the
electrically conducting parts of the electrical assembly
from ingress of unwanted material such as dust or water.

The instant invention has notably for object to
provide a compact solution to provide both efficient
sealing and shielding.

SUMMARY OF THE INVENTION

To this aim, it is provided an electrical connector
according to claim 1.

With these features, the second portion of the seal
provides the sealing ability while its first portion, when
compressed upon connection, biases the second part of the
electrical shielding system in contact with the
complementary connector so as to guarantee efficient
shielding continuity.

In some embodiments, one might also use one or more

of the features defined in the dependant claims.



WO 2013/010680 PCT/EP2012/051382

10

15

20

25

30

35

2

BRIEF DESCRIPTION OF THE DRAWINGS

Other characteristics and advantages of the
invention will readily appear from the following
description of one of its embodiments, provided as a non-
limitative example, and of the accompanying drawings.

On the drawings:

- Fig. 1 1is a perspective view of an electrical
assembly,

- Fig. 2 1is a first sectional view of one
electrical connector of the assembly of Fig. 1, and a
mating connector,

- Fig. 3 1s a bottom exploded perspective view of
the connector of Fig. 1,

- Fig. 4 1s a partial perspective view of the
connector of Fig. 3, and

- Fig. b5 1is a partial sectional view of the
connector of Fig. 2 along line V-V of Fig. 4.

On the different Figures, the same reference signs
designate like or similar elements.

DETAILED DESCRIPTION

Fig. 1 schematically shows an electrical assembly 1
comprising an electrical device 2 having, fixed thereto, an
electrical connector 3. The electrical device 2 has a face
2a  which receives the electrical connector 3. In
particular, this face 2a is planar where 1t receives the
electrical connector 3.

The connector 3 is fixed to the face 2a of the
electrical device, for example by screwing through bores 4
of the connector 3 and respective bores 5 of the electrical
device 2, and bolted. As shown, the bores 5 are provided
rather at the periphery of the area of the face 2a which is
designed to receive the electrical connector 3. Inside
this periphery, the electrical device 2 is provided with an
electrical interface 6 for electrically interfacing with

the electrical connector 3. The electrical interface o© of
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the electrical device 2 may for example comprise two large
openings 7 and two small openings 8 through which
electrical parts located inside the electrical device 2 are
accessible. Any other suitable arrangement of openings can
be provided as an electrical interface 6 of the electrical
device 2. Further, in wvariant embodiments, electrical
contacts may protrude outside of the electrical device 2
through such openings, for connection into the electrical
connector 3.

The electrical connector 3 comprises a first
electrical interface 9 for electrically interfacing with
the electrical device 2, and an opposed second electrical
interface 10. The second vertical interface 10 is designed
to be electrically connected to yet another electrical
appliance. For example, as shown on Fig. 2, an electrical
connector 101 provided at the end of an electrical cable
could be connected to the second electrical interface 10 of
the connector 3. The mating electrical connector 101 has a
plastic housing 102 defining a plurality of pathways 122
receiving electrical contacts, and a shield 125.

When it comes to the electrical connector 3, it is
specifically fitted to be fixed to a planar surface of an
electrical appliance, 1in particular for blind electrical
connection inside this appliance.

As can be seen on Fig. 3, the electrical connector
3 comprises an outer body 11, an inner body 12, a seal 13
and an electrical shielding system 14.

In order to define the relative orientations of the
parts, the X-Y plane is defined as a plane of the face 2a
of the electrical device. Z 1s defined as the direction
normal to this plane (direction of mating of the connector
3 to the electrical device 2). The first electrical
interface 9 of the electrical connector comprises a row of
two electrical contacts, which are arranged along the

direction X. The direction Y is the direction of the X-Y
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plane which is orthogonal to this direction X. In the
present embodiment, the electrical connector 3 has two
small contacts which are 1located between the two large
contacts, and are arranged along the direction Y. The
number and arrangement of contacts 11 is illustrative only.

The outer body 11 mainly comprises a plate 15 for
the fixation of the connector 3 to the electrical device 2.
The plate 15 is relatively thin along the Z direction, and
comprises at each corner of its rectangular cross-section,
the above-mentioned bores 4. A large cavity 16 1s provided
in the center of the plate 15, in order to receive the
inner body 12 therein. The cavity 16 is delimited by four
vertical walls 17 extending along the 72 direction, and
which surround the cavity 16.

A mechanical system 1s provided in order to lock
together the outer body 11 and the inner body 12. For
example, the wall 17 comprises a locking device 24 having a
flexible lance 18 comprising a bottom stop 19, facing
upward, and two top stops 20 facing downward, provided
above the bottom stop 19 and on each side thereof. Each of
the walls could be provided with such device. The outer
face 17b of the walls 17 is shaped to provide the interface
with the complementary connector 101, whereas the inner
faces 17a thereof are shaped to interface with the inner
body 12.

The inner body 12 comprises a rigid plastic body 21
defining a plurality of receptacles 22 shaped to receive
electrical contacts therein.

The inner body 12 further comprises part of the
locking system of the inner and outer bodies, and in
particular a protrusion 23 shaped to cooperate with the
locking device 24 of the outer body 11. Each lateral wall
of the rigid body 21 may comprise such a protrusion 23.
The protrusion 23 1s shaped to be held between the bottom
stop 19 and the top stop 20 of the locking device 24 of the
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outer body. In the present embodiment, the inner body 12
may be assembled to the outer body 11 from the top, the
protrusion 23 deflecting the lance 18 during this assembly
until the lance 18 can spring back with the protrusion 23
caught between the stops 19 and 20.

The electrical connector 3 may be provided with an
additional inner seal 39, which surrounds each of the
pathways 22. The outer perimeter of the inner seal 39
sensibly corresponds to that of the inner body 12, so that
the inner seal 39 can be assembled thereto.

The electrical shielding system 14 is provided as
four separate electrically conducting parts which are
assembled together so as to surround the receptacles 22.
In particular, each electrically conductive part is made of
a single metallic plate 25 associated with a respective
side of each of the inner and outer bodies. The description
of one of the sheet plate will be done herebelow. All of
these plates can be provided identical or similar,
depending on the dimensional requirements of the connector
assembly as a whole.

Fach sheet plate 25 has a sensibly L-shaped cross-
section with a first vertical part 26 extending along the
Z-direction and a second horizontal part 27 extending in
the X-Y plane. Each sheet plate 25 1is designed to be
assembled to a respective side of the rigid body 21 of the
inner body 12. For example, a cut-out 28 is formed in the
vertical part 26, and is shaped to receive therein the
protrusion 23. Hence, the sheet plate is assembled to the
rigid body 21 by being placed on the lateral side of the
rigid body 21, with the protrusion 23 protruding through
the cut out 28. The sheet plate 25 is mounted to the rigid
body 21 with some level of play along the Z-direction.

Further, the wvertical part 26 is provided with
metallic flexible tongues 29, which are provided to

protrude slightly with respect to the plane of the vertical
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The horizontal part 27 extends sensibly
continuously and in the plane X-Y. It may comprise contact
protrusions 30 protruding downwards.

The wvarious sheet plates 25 may also be assembled
to one another. For example, two opposed sheet plates 25
comprise lateral extensions 31 (one of the extension of
both small sheet plates 25 are shown on Fig. 3) which are
folded by 90° in the vertical plane of the neighbour sheet
plate 25, and covering 1its ends. They may then be welded
together.

The electrical connector 3 is further provided with
the seal 13. The seal 13 has a roughly polygonal cross-
section corresponding to the periphery of the plate 15 and
a through opening 31 which sensibly corresponds to the
outer shape of the rigid body 21 of the inner body 12.

On the bottom face 32, the seal 13 is provided with
a peripheral recess 33 which is surrounded by a peripheral
protrusion or wall 34 protruding downwardly with respect to
the recess 33.

The outer body 11 is provided with a seat 35
surrounding the cavity 16, and shaped to receive an upper
face, opposed to the bottom face 32, of the seal 13.

The system which has Just been described 1is
assembled as described below.

The electrical shielding system 14 is provided with
the sheet plates 25 straight, i.e. the second parts 27 are
not yet folded with respect to the vertical parts 26, and
extend vertically, continuously thereto.

The sheet plates 25 are assembled to the inner body
12 as explained above, and to one another, if necessary.

The inner seal 39 is assembled to the bottom of the
inner body 12.

The seal 13 is assembled to the outer body from the

bottom, to be received in the seat 35 of the outer body.
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The top face 36 of the seal 13 opposed to the bottom face
32 may comprise protrusions 37 which are received in
complementary recesses 38 of the walls 17 of the outer body
11.

The assembly comprising the inner body 12 and the
straight metal sheet plates 25 is inserted in the outer
body 11, until the inner body 12 1s locked in the outer
body 11 by the 1locking system which has been described
above. In this position, the second parts 27 of the metal
sheet plate 25 protrude below the plane defined by the
bottom face of the recess 33 of the seal 13. The top edge
41 of the lateral metal sheet plates abuts on bottom stops
42 provided in the corresponding later walls 17 of the
outer body 11.

The second part 27 are then folded in the
horizontal plane, so that the sheet plates each assume
their L-shape, the horizontal parts 27 being received in
the respective recesses 33 of the seal 13.

It should be noted that the electrical shielding
system 14 can be provided with the second parts 27 folded
beforehand, i.e. before being assembled to the inner body
12.

These second parts 27 are received in this recess
which 1is sufficiently deep such that the protrusion 34
still protrudes downward with respect to the bottom face of
the horizontal part 27 of the sheet plates 25. Thus, the
second part 27 is capable to move within the recess along
the 7 direction relative to both the outer and inner bodies
11,12,

The electrical connector 3 is assembled. It may be
provided with electrical contacts in the various
receptacles 22 at any suitable stage of the assembly. When
the connector 1is assembled to the electrical device 2, as
shown on Fig. 5, the fixation of the connector 3 to the

electrical device 2 will compress the protrusion 34, in
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order to provide the peripheric sealing with the
protrusion.

The horizontal part 27 will then be placed 1in
electrical contact with the facing surface of the
electrical device 2. If this surface 1s made of an
electrically conducting material, this contact will be used
to provide a continuous shielding of the receptacles of the
electrical connector 3.

Depending on the level of compression due to the
fixation of the electrical connector 3 to electrical device
2, the electrical shielding system 14 may even move
slightly upward along direction Z with respect to the inner
and outer bodies 12, 11, fixed to one another. This
movement 1s made possible by the play provided between the
metal sheet plate 25 and the inner body 12 along the 2
direction during the assembly, as described above.

In use, the second part 27 of the sheet plate lies
in between the seal and the top face 2a of the electrical
device 2. Due to the elasticity of the horizontal part 27
of the electrical shielding system 14, which have a
tendency to naturally spring back toward their original
vertical condition, and due to the compression of the
overlying seal, which tends to push the horizontal parts 27
downward, a good electrical continuity is ensured between
the electrical device 2 and the electrical shielding system
14 of the connector 3.

When a complementary connector 101 1is to be
connected to the electrical connector 3, it 1is usually
provided with a plastic housing 102 surrounding receptacles
122 to be placed in electrical communication with the
receptacles 22 of the connector 3, and an electrical
shielding system 125 which surrounds all these receptacles.
The electrical shielding system of the complementary
connector may be provided as a polygonal cage, having a

cross-section similar to that of the electrical shielding



WO 2013/010680 PCT/EP2012/051382

10

9

system 14 of the electrical connector, and which will be
placed 1in electrical contact therewith upon connection.
The tongues 29 of the electrical shielding system 14 serve
to ensure this proper electrical contact between the
electrical shielding systems of the respective connectors.
Thereby, the continuous shielding of the electrical lines
can be provided.

The inner seal 39 1is compressed upon assembly of
the electrical connector 3 to the electrical device 2, as

the seal 13 1is, as described above.



WO 2013/010680 PCT/EP2012/051382

10

15

20

25

30

35

10
CLAIMS

1. An electrical connector having:

- a housing (11,12) made of an electrically
insulating material having a receptacle (22) adapted to
receive an electrical contact,

- a unitary seal (13) made of a flexible
insulating material, said seal being disposed on a part of
the housing, wherein the seal has a first portion (33) and
a second portion (34) protruding with respect to the first
portion,

- an electrical shielding system (14) comprising a
first part (26) surrounding the receptacle, and a second
part (27) in electrical communication with the first part,

wherein the second part (27) 1is disposed on the
first portion of the seal and wherein the second portion
(34) of the seal protrudes with respect to the second part
(27) .

2. Electrical connector according to claim 1,
wherein the receptacle extends along a mating axis (Z),
wherein the first part (26) of the electrical shielding
system surrounds the mating axis, wherein the second part
of the electrical shielding system extends in an assembly
plane (X-Y) transverse to the mating axis.

3. Electrical connector according to claim 1 or 2,
wherein the receptacle (22) extends along a mating axis
(Zz), wherein the first part of the electrical shielding
system surrounds the mating axis, wherein the second part
of the electrical shielding system 1s movable along the
mating axis with respect to the housing (11,12).

4. Electrical connector according to any of claims
1 to 3, wherein the second part (27) comprises a plurality
of plates disposed along a polygonal path.

5. Electrical connector according to any of claims

1 to 4, further comprising an 1nner seal (39) provided
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between the electrical shielding system (14) and the
receptacles (22), and protruding with respect to the second
part (27) of the electrical shielding system.

6. Electrical connector according to any of claims
1 to 5, wherein the second portion (34) of the seal
surrounds the first portion (33).

7. An electrical connector having:

- a housing (11,12) made of a hard electrically
insulating material having a receptacle (22) adapted to
receive an electrical contact,

- a unitary seal (13) made of a flexible
insulating material, said seal being disposed on a part of
the housing, wherein the seal has a first portion (33) and
a second portion (34) which surrounds the first portion and
protrudes with respect to the first portion,

- an electrical shielding system (14) comprising a
first part (26) surrounding the receptacle, and a second
part (27) in electrical communication with the first part,
wherein the second part is disposed on the first portion of
the seal, wherein the second portion (34) of the seal
protrudes with respect to the second part (27),

- an inner seal (39) provided Dbetween the
electrical shielding system (14) and the receptacles (22),
and protruding with respect to the second part (27) of the
electrical shielding system.

8. An electrical assembly comprising:

- an electrical connector (3) according to any of
claims 1 to 7,

- an electrical device (2) comprising a flat face
made of an electrically conductive material,

wherein the electrical connector and the electrical
device are assembled to one another in an assembly
condition wherein the flat face (2a) compresses the second
portion (34) of the seal and is in contact with the second

part (27) of the electrical shielding system.
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