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(54) SEALED CONNECTOR HAVING A RETAINER WITH STRAIN RELIEF MEANS

(57) Cable connector comprising a housing (2) to
accommodate a terminal connected to a cable (9), a
sealing portion to accommodate a seal (11), and having
first locking means (32). The cable connector further
comprisesa seal retainer (3). The retainer (3) has second
lockingmeans (22) to engage the first lockingmeans (32)
when the retainer (3) is in a final position and thereby hold
the retainer (3) to the housing (2).

The retainer (3) and the housing (2) have comple-
mentary cam means (30, 31) to rotate the retainer (3), if
the first (32) and second (22) locking means are mis-
aligned, when the retainer (3) is inserted in the housing
(2) toward an intermediate position of the retainer (3). In
the intermediate position, the first (32) and second (22)
locking means are aligned parallel to the insertion direc-
tion (ID).

A method for manufacturing this cable connector.
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Description

TECHNICAL FIELD OF INVENTION

[0001] This disclosure generally relates to the field of
automotive interconnectionsand, for example, to thefield
of power connectivity for motor vehicles. For example,
this disclosure relates to a cable connector such as those
implemented in power circuits interconnecting inverters,
batteriesor electricalmotorsof electric vehiclesorplug-in
hybrid vehicles.

BACKGROUND OF INVENTION

[0002] In power circuits, there are cable connectors
electrically linked to cables having a rather large cross
section for passing high-intensity-current through. Such
connectors haveahousingwith cavities, each configured
to accommodate a power terminal. Further, such con-
nectors are usually equipped with seals providing a seal-
ing function between the housing and each cable, to
protect the electrical elements from water, moisture,
and dust. In addition, a retainer is usually mounted to
thehousing tomaintaineachseal into thehousing. sucha
retainer may have a strain relief function. For example,
such a retainer has a passage configured to guide the
cable so as to limit adverse deformations of the seal and
stress on the terminal. Indeed, such cables may have a
relatively high stiffness. When there is not much room in
the connector environment, the cables must be very
curved or bent, which may cause seal deformation and
stress on the terminals accommodated in the housing.
Such deformation and stress may be detrimental to the
connector watertightness and the electrical contact qual-
ity between the terminals and those of a counter-con-
nector to which the connector is mated.
[0003] In this case, the retainer must be securely at-
tached to the housing. Locking means are therefore
required on both the retainer and the housing, which
are configured to engage with each other to fasten the
retainer on the housing. Then, during the connector
assembly and/or the harness making operations arises
a difficulty related to the orientation and the positioning of
the retainer relative to the housing in order to engage the
locking means together.
[0004] In order to avoid such a difficulty, prior art con-
nectors have been designed to accommodate retainers
in any 360° orientation about a longitudinal axis of the
passage through the retainer. But these prior art con-
nectors comprise an additional part to fastened the re-
tainer to the housing. Further, in these prior art connec-
tors the retainers are only compatible with crimped seals.
[0005] This disclosure aims at contributing tominimize
the number of parts, andpossibly to offer the possibility to
usenon-crimpedseals. To this aim, it is disclosedbelowa
connector according to claim 1. In the connectors corre-
sponding to the definition of claim 1, the retainer can be
positioned, for example with an automated machine, in

an initial position, in front a rear outlet of the cavity inside
which is inserted a power terminal electrically connected
to the free end of a cable and provided with a seal.
Preferably, in the initial position, thecablepasses through
a passage of the retainer having its longitudinal axis
essentially parallel to the direction of insertion of the
retainer in the housing. However, the angular position
around this axis can be any position in 360°. Then, by
pushing the retainer into the housing the complementary
cammeansof the retainerand thehousingalignsfirst and
second locking means.
[0006] Other features of this connector are mentioned
in the dependent claims, considered separately fromone
another, or each one considered in combination to one or
several other claims.
[0007] The disclosure below also relates to a method
for manufacturing a cable connector, as defined by
claims 9 to 11.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF
THE DRAWING

[0008] Connectors are disclosed below, by way of ex-
amples with reference to the accompanying drawings, in
which:

FIG.1 is a schematic perspectiveviewof a connector
in accordance with one embodiment, essentially
seen from a rear and a lateral faces;
FIG. 2 is a schematic perspective view of the con-
nector of Figure 1, essentially seen froma front and a
lateral faces;
FIG. 3 is a schematic perspective and exploded view
of the connector of Figure 2;
FIG. 4 is a schematic perspective view of a cable,
with a terminal andasingle-wire sealmountedon the
cable, as well as a retainer into which the cable is
partially inserted;
FIG. 5 is a schematic perspective view of a retainer
for use with the connector of Figures 1 to 3;
FIG. 6 is a schematic perspective viewof the retainer
of Figure 5, viewed from a different angle;
FIG.7 isaschematic crosssectionof thehousing2of
the connector of Figures 1 to 3;
FIG. 8 is a schematic a partially semi-transparent
view illustrating the insertion of a retainer into a
housing cavity, the retainer being placed in front of
the cavity before insertion (the housing is partially
shown);
FIG. 9 is a view similar to Figure 8, the retainer being
slightly inserted in the cavity;
FIG. 10 is a view similar to Figures 8 and 9, the
retainer being further inserted in the cavity;
FIG. 11 is a view similar to Figures 8 and 9, the
retainer being fully inserted in the cavity;
FIG. 12 is a schematic perspective view of the re-
tainer of Figures 5 and 6, viewed from a different
angle;
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FIG.13 shows at the top and left-hand side a cavity
for receiving the retainer of Figures 5, 6 and 12, as
seen from the inside it in a longitudinal section, at the
bottom and left-hand side the same cavity as seen
from above, and at the right-hand side a diagram
corresponding to the rotational and translational
phases of the movement of the retainer of figures
5, 6 and 12, as it is inserted into the cavity.

DETAILED DESCRIPTION

[0009] In this document, the terms "front", "rear", "in-
ward", "outward", etc. and derivatives thereof refer to
arbitrary orientations as shown on the drawings. How-
ever, it is to be understood that various alternative or-
ientations may be used for illustrating this disclosure.
[0010] In the drawings and in the description, same
reference numbers are used for the same or similar
elements.
[0011] FIGs. 1 to 3 illustrate an exemplary embodiment
of a connector 1. As shown on FIG. 1, the connector 1
comprisesahousing2, retainers3, amate-assist slider 4,
gear cams 5 and a CPA member 6 ("CPA" stands for
Connector Position Assurance), all of them made of
plastics. The function and structure of the mate-assist
slider 4, gear cams 5 andCPAmember 6 are known from
the skilled person and are not disclosed in details in this
document.
[0012] In the illustrated example, the housing 2 com-
prises four cavities 7, each configured to accommodate
one terminal 8 connected to a cable 9. In the illustrated
example, each terminal 8 is an electrical terminal 8. But
this disclosure can be transposed to an optical connector
accommodating optical ferules, each connected to an
optical fibre. In suchacase, the ferulesare the terminals8
and the optical fibres are the cables 9.
[0013] In the illustrated example, each electrical term-
inal 8 is crimped onto the free end of a respective cable 9.
The terminals 8 are made of a conductive material (e.g.,
copper or aluminum alloy).
[0014] The housing 2 comprises four sealing portions
10 (See Figure 7), each configured to accommodate a
seal 11, thereby providing a sealing function between the
housing 2 and a cable 9. In the example shown (see
Figure 4), the seals 11 are not crimped with the terminals
8. In an example of alternative embodiment (not shown),
the terminal 8 comprises a crimping portion crimped onto
a portion of the seal 11.
[0015] The housing 2 accommodates four retainers 3
(one in each cavity 7). Each retainer 3 ismade of plastics.
Each retainer 3 is configured to retain a seal 11 in a
sealing portion 10. Each retainer 3 has a retainer body
12 configured to be inserted in the housing 2 along an
insertion direction ID up to a final position (See Figures 8
to 11).
[0016] Each retainer body 12 has an essentially cylind-
rical shape (seeFigures5and6). It extends longitudinally
along a rotation axis RA, between a front end 13 and a

rear end 14. The rear 14 end is provided with a collar 15.
In the illustrated example, advantageously, a longitudinal
slot 16, parallel to the rotation axis RA, is provided in the
retainer body 12 and the collar 15 so as to insert a cable 9
in the retainer 3 (See Figure 4 where a cable 9 is partially
inserted into a retainer 3). The slot 16 is also useful to
reduce the internal diameter of the retainer 3, when the
retainer 3 is fastened to the housing 2, in its final position.
[0017] The retainer 3 comprises an inner surface 17
facing the cable 9. The retainer body 12 comprises four
retention ribs 18 protruding from the inner surface 17.
[0018] Each retention rib 18 extends from the inner
surface 17 of the retainer 3, radially and inwardly in the
collar region.Each retention rib18 is configured to tighten
a cable 9when the retainer 3 is fastened to the housing 2,
in its final position. In other words, the retention ribs 18
ensure that the passage through the retainer 3 has a
cross-section with a minimum internal diameter that is
reduced in the final position of the retainer 3 (i.e., the
passage through the retainer 3may have a varying cross
section and/or a varying distance between opposite in-
ternal surfaces, then said minimum internal diameter
corresponds to the smallest cross-section and /or the
smallest distance between opposite internal surfaces).
[0019] The retainer body 12 comprises four clamping
ramps 19. In the example shown, each clamping ramp19
is positioned on the outer surface 20 of the retainer 3,
oppositea retention rib18.When the retainer3 is inserted
in thehousing2 in its final position, theclamping ramps19
are pushed radially towards the rotation axis RA. Thanks
to the slot 16, the retainer 3 deforms (i.e., its diameter
decreases) and the retention ribs 18 clamp the cable 9. In
other words, the retention ribs 18 protrude on the outer
surface 20 of the retainer 3 and are configured to narrow
the slot 16, so as to clamp the cable 9,when the retainer 3
is inserted in the housing 2 between an intermediate
position and the final position.
[0020] The retainer body 12 also comprises second
locking means 22 configured to engage first locking
means 23 located in the housing 2 (see Figures 7 to
11), when the retainer 3 is in its final position, in the
housing 2. In the illustrated example, the second locking
means 22 comprise a pair of flexible legs 24, each with a
hook 25. Each leg 24 extends between a joint 26 linked to
the retainer body12 towards thecollar 15 toa freeend27.
In the illustrated example, each hook 25 is positioned
essentially at a free end 27 of a leg 24. Each hook 25
extends radially outwardly from a free end 27 of a leg 24.
Each hook 25 protrudes from the outer surface 20 of the
retainer body 12, when the corresponding leg 24 is in an
unstressed configuration. The two legs 24 of a retainer 3
are symmetrical relatively to the rotation axis RA. For
example, the legs 24 are at 90° around the rotation axis
RA from the slot 16. A cut-out 28 extends in the retainer
body 12 around each leg 24, except at the joint 26. The
retainer body 12 has a recess 33 behind at least a portion
of each leg 24. When the retainer 3 is inserted in the
housing 2between the intermediate position and the final
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position, each leg 24 is pushed back into the recess 33 so
as to allow the hook 25 to pass the first lockingmeans 23.
[0021] The outer surface 20 of the retainer body 12 is
provided with cam ramps 29. More particularly, in the
illustrated example, there are two cam ramps 29 for each
retainer 3. Each cam ramp 29 is positioned below a hook
25. Each cam ramp 29 has a cam surface 30 which is
essentially perpendicular to the outer surface 20 of the
retainer body 12 (see Figure 6). This cam surface 30
extends over a helical portion centred on the rotation axis
RA.
[0022] The outer surface 20 is also provided with two
first guiding edges 36which are essentially parallel to the
insertion direction ID. Each first guiding edge 36 com-
prises a first stop portion 37 and a first guiding portion 38.
Possibly, another first guiding portion 39 extends essen-
tially parallel to the insertion direction ID on the other side
of a hook 25 (see Figure 12).
[0023] Each cavity 7 also has two cam surfaces 31
(See Figures 7 and 13), each configured to engage a
respective cam surface 30 of the retainer 3. In other
words, the retainer 3 and the housing 2 have comple-
mentary cam means 30, 31 configured to rotate the
retainer 3 with regard to the housing 2 (For example,
over an angle of 112°).
[0024] Each cavity 7 is also provided with two second
guiding edge 40 which are essentially parallel to the
insertion direction ID (See figure 13). Each second guid-
ing edge 40 comprises a second stop portion 41 and a
second guiding portion 42. Possibly, another second
guiding portion 43 extends essentially parallel to the
insertion direction ID (see Figure 13).
[0025] Each cavity 7 comprises two notches 32. Each
notch 32 is configured to receive a hook 25. In other
words, each notch 32 constitutes a first lockingmeans 23
which cooperateswith the second lockingmeans 22 (i.e.,
a hook 25) to hold the retainer 3 to the housing 2.
[0026] For manufacturing a cable connector 1, the
respective free ends of cables 9 are inserted through a
longitudinal central passageofasinglewire seal 11.Then
a terminal 8 is crimpedonto the freeendofacable9.Each
cable 9 is inserted in a retainer 3 through its longitudinal
slot 16. Each terminal 8 is inserted in a respective cavity
7, from the rear face 34 of the housing 2. Each terminal 8
is accessible in its respective cavity 7 throughanaperture
in a front face 35 (i.e., a mating face 35).
[0027] The retainer 3 is pushed towards the terminal 8.
Possibly, the retainer 3 pushes the single wire seal 11 in
the samedirection (Figure 8). The retainer 3 is positioned
in front of a cavity 7, regardless of the angular orientation
of the retainer 3 to the housing 2, about the rotation axis
RA. The retainer 3 is slightly inserted in a cavity 7 up to a
position where the respective cam surfaces 30, 31 of the
retainer 3 and the housing 2 engage each other (See
Figure 9). For example, taking the corner between each
guiding edge 36 and the respective cam surface 20 as a
reference, this reference may be placed in front of the
cam surfaces 31 at a point A, B, etc. (see Figure 13).

Thanks to the cam surfaces 30, 31, as the retainer 3 is
further pushed and inserted in its cavity 7, it rotates about
the rotation axis RA, up to an intermediate position,
where the first 23 and second 22 locking means are
aligned in a direction parallel to the insertion direction
ID (i.e., the rotation axisRA). In the intermediate position,
the reference (i.e., the corner betweeneachguidingedge
36 and the respective camsurface 20) is at a pointO (see
Figure 13). When the retainer 3 is in this rotational posi-
tion (See Figures 10, 13), the cam surfaces 30, 31 are no
longer facing each other. The retainer 3 is in the inter-
mediate position. The retainer 3 does no longer rotate
when pushed into the housing 2, because the first stop
portion 37 of the retainer 3 abuts against the second stop
portion 41 of the housing 2. Then, the retainer 3 only
slides into the housing 2 along the insertion direction ID,
while being guided by the first 36 and second 40 guiding
edges.
[0028] As the first 23 and second 22 lockingmeans are
aligned parallel to the insertion direction ID and as the
retainer 3 is further pushed in its cavity 7, each hook 25
and leg 24 are pushed inwardly in the recess 33, up to the
final positionof the retainer3 in thehousing2,whereeach
leg 24 resiliently returns to an unstressed configuration
with a hook 25 behind a notch 32. In other words, in the
final position of the retainer 3, the first locking means 23
engage the second locking means, thereby holding the
retainer 3 to the housing 2.

Claims

1. Cable connector (1) comprising

a housing (2) having at least one cavity (7)
configured to accommodate at least one cable
(9) terminal (8) connected to a cable (9), a
sealing portion (10) configured to accommodate
a seal (11) providing a sealing function between
the housing (2) and the cable (9), and first lock-
ing means (23),
a retainer (3), having a retainer body (12) con-
figured to be inserted in the housing (2) along an
insertion direction (ID) up to a final position, the
retainer (3) being configured to retain the seal
(11) in the sealing portion (10), and the retainer
(3) having second locking means (22) config-
ured toengage thefirst lockingmeans (23)when
the retainer (3) is in the final position and thereby
hold the retainer (3) to the housing (2), charac-
terized in that the retainer (3) and the housing
(2) have complementary cam means (30, 31)
configured to rotate the retainer (3) relative to
the housing (2), if the first and second locking
means (22) are misaligned, when the retainer
(3) is inserted in the housing (2), toward an
intermediate position of the retainer (3), where
the first (23) and second (22) locking means are
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aligned parallel to the insertion direction (ID).

2. Cable connector (1) according to claim 1, wherein
the retainer (3) and the housing (3) have comple-
mentary guiding means configured to prevent the
retainer (3) in the intermediate position from rotating
relative to the housing (2) and to guide a translation
of the retainer (3) parallel to the insertion direction
(ID), from the intermediate position to a final position.

3. Cable connector (1) according to claim1or 2,where-
in the retainer (3) comprises a slot (16) extending
longitudinally parallel to the insertion direction (ID)
and an outer surface (20), at least one clamping
ramp (19) protruding on the outer surface (20) and
being configured to narrow the slot (16), so that the
retainer (3) clamps the cable (9), when the retainer
(3) is inserted in the housing (2) between the inter-
mediate position and the final position.

4. Cable connector (1) according to any preceding
claim, wherein the retainer (3) further comprises
an inner surface (17) facing the cable (9), and at
least one retention rib (18) protruding from the inner
surface (17).

5. Cable connector (1) according to any preceding
claim, wherein the second locking means (22) com-
prises a flexible leg (24) extending between the
retainer body (12) and a hook (25), the retainer body
(12) having a recess (33) behind at least a portion of
the leg (24), wherein the leg (24) is pushed back
when the retainer (3) is inserted in the housing (2)
between the intermediate position and the final posi-
tion, so as to allow the hook (25) to pass the first
locking means (23).

6. Cable connector (1) according to any preceding
claim, wherein the terminal (8) comprises a crimping
portion crimped over a portion of the seal (11).

7. Cable connector (1) according to any of claims 1 to 5,
wherein the seal (11) is not attached to the terminal
(8).

8. Cable connector (1) according to any preceding
claim, wherein the terminal (8) is an electrical term-
inal (8).

9. A method for manufacturing a cable connector (1)
comprising the following steps:

providing a housing (2) having a mating face
(35), a rear face (34), a cavity (7) between the
mating face (35) and the rear face (34), and first
locking means (23),
providing a retainer (3) having second locking
means (22),

inserting a cable free end in a passage made
through a seal (11),
inserting the cable (9) in a passage made
through the retainer (3),
connecting the cable (9) to a terminal (8),
insertingsaid terminal (8) connected to thecable
(9) in the cavity (7) from the rear face (34),
pushing the retainer (3) through the rear face
(34) parallel to an insertion direction (ID), char-
acterized in that the retainer (3) and the hous-
ing (2) havecomplementary cammeans (30, 31)
configured to rotate the retainer (3) with regard
to the housing (2) if the first (23) and second (22)
locking means are misaligned, so that perform-
ing step (g) up to an intermediate position of the
retainer (3) in the housing (2) causes the first
(23) and second (22) locking means to be
aligned parallel to the insertion direction (ID).

10. Amethod according to claim 9, comprising a step (h)
of pushing the retainer (3) through the rear face (34)
parallel to the insertion direction (ID) up to a final
position where the first locking means (23) engage
the second locking means (22), thereby holding the
retainer (3) to the housing (2).

11. A method according to claim 10, wherein the pas-
sage through the retainer (3) has a cross-section
with a minimum internal diameter and performing
step (h) causes theminimum internal diameter of the
passage through the retainer (3) to decrease, so that
the retainer (3) clamps the cable (9).
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