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(54) SEALED CONNECTOR WITH A RETAINER INTEGRATED TO THE HOUSING

(57) Cable connector (1) comprising a housing (2), at
least one cable (5) exiting from the housing (2), parallel to
an insertion direction (ID), at least one terminal (6) ac-
commodated in acavity (8) of thehousing (2), andat least
one retainer (4) comprising at least two retainer parts (41,
42). At least one retainer part (41, 42) is movable relative
to theotherbetweenanopenposition inwhicheachcable
(5) is free to move between said retainer parts (41, 42),

and a closed position in which the retainer parts (41, 42)
are clamped onto each cable (5). The two retainer parts
(41, 42) are integral with the housing (2). At least one of
the two retainer parts (41, 42) is configured to slide
towards the other retainer part a direction substantially
perpendicular to the insertion direction (ID), from the
open position to the closed position.
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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 THE 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
the housing to hold each seal into the housing. Further,
such a 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 cablesmay
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 hous-
ing. Such deformation and stress may be detrimental to
the connector watertightness and the electrical contact
quality between the terminals and those of a counter-
connector 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.
[0004] In the prior art, there are connectors 1 having
one retainer 4 per cable 5 (see Figure 7). In this case,
each individual retainer 4 may be in the form of a gen-
erally cylindrical sleeve with a longitudinal slot 4A. Each
individual retainer 4 is pre-mounted on each one of the
cables5 intended tobe individually electrically connected
to a terminal 6, which is itself intended to be accommo-
dated in a cavity 8 of the housing 2. Once the terminal 6
and its individual seal 7 are accommodated in the hous-
ing 2, the corresponding retainer 4 is moved along the
corresponding cable 5 to be clipped onto the housing 2.
The retainer 4 has wedging means to reduce its internal
diameter when inserted into the housing 2. The retainer 4
thus clamps the cable 5 and thus provides a strain-relief
function, in addition to its function of holding a seal 7.
[0005] Suchaprior art solution hasseveral drawbacks.
For example, the wedging means can damage the outer

insulating sheath of the cables 5. In addition, the indivi-
dual mounting of each retainer 4 on a cable and then on
the housing 2 is very time consuming, and does not allow
an easy automation.
[0006] Also known in the prior art are connectors com-
prising a two-part retainer, configured to retain two cable
seals and to provide a cable strain-relief function for two
cables at once (see the patent application with the pub-
lication number EP 3 662 544 A2). The two parts of the
retainer allows the retainer to bemounted on the housing
after the terminals connected to their respective cables
have been inserted into the cavities of the housing.
[0007] It is common for the assembly of cables, seals
and contacts to be carried out by a manufacturer (a so-
called "harness maker") different from the one that man-
ufactures the connectors. This often creates a problem in
managing the various components (connector housing,
retainer, seals, contacts, cables, etc.) in terms of their
supply and supply logistics. Themore parts there are, the
greater the risk of losing or forgetting one.

SUMMARY

[0008] This disclosure aims at contributing to mitigate
at least partially at least one of the above-mentioned
drawbacks.
[0009] To this aim, it is disclosed below a connector
according to claim 1. In the connectors corresponding to
thedefinitionof claim1, the retainer parts are integralwith
the housing, when the retainer is in the open position and
in closedposition. Inotherwords, theyarenot suppliedas
oneor several pieces separated from thehousing, even if
the terminals are not already accommodated in their
respective cavities. For example, the housing and any
part of the retainer are assembled together before being
delivered to the harness maker. Then, at the harness
maker facilities, seals and terminals are prepared at the
free end of respective cables. For example, the terminals
are crimped onto a portion of each seal, aswell as, onto a
portion of the free end of each cable. In a next step, each
terminal connected to a cable is inserted in a cavity. In a
further step, the cable is tightened between the retainer
parts. In fact, the retainer has two retainer parts or jaws.
Advantageously, there are no more than two retainer
parts, regardless the number of terminals and cables.
Therefore, the number of parts is limited, compared to
some prior art retainers. One of the retainer parts may be
made in onepiecewith thehousing,while the other one is
slidablymountedon thehousing.Alternatively, bothparts
are slidably mounted on the housing. In any case, one
can define an open position, in which a gap is provided
around the cables betweeneachcable andat least oneof
said retainer parts, so that each cable can relatively freely
be moved between said retainer parts. In any case, the
assembly process of the retainer on the housing is sim-
plified, as is the automation of this process.
[0010] Other features of this connector are mentioned
in the dependent claims 2 to 9, considered separately
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fromoneanother, or eachone considered in combination
to one or several other claims.
[0011] The disclosure below also relates to a method
for manufacturing a cable connector, as defined by claim
10.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF
THE DRAWING

[0012] A connector is disclosed below, by way of one
example with reference to the accompanying drawings,
in which:

FIG.1 is a schematic perspectiveviewof a connector
in accordance with one embodiment, with the retai-
ner in open position;
FIG. 2 is a schematic perspective view of the con-
nector of Figure 1, with a transverse cross-section of
its rear portion;
FIG. 3 is a schematic perspective view, of the rear
portion of the connector of Figures 1 and 2, with a
longitudinal cross-section,
FIG. 4 is a schematic perspective view of the con-
nector of Figure 1 to 3, the retainer being in open
position;
FIG. 5 is a schematic perspective view similar to
Figure 4, the retainer, being in closed position; and
FIG. 6 is a schematic transversal cross section of the
rear portion of the connector of Figures 1 to 6;
FIG. 7 is a schematic perspective view of a prior art
connector.

DETAILED DESCRIPTION

[0013] In this document, the terms "front", "rear",
"upper", "lower", "vertical", etc. and derivatives thereof
refer to arbitrary orientations as shown on the drawings.
However, it is to be understood that various alternative
orientations may be used for illustrating this disclosure.
[0014] In the drawings and in the description, same
reference numbers are used for the same or similar
elements.
[0015] Figures. 1 to 6 illustrate an exemplary embodi-
ment of a connector 1. As shown on Figure 1, the con-
nector 1 comprises ahousing 2, a front cover 3, a retainer
4, five cables 5, five terminals 6 and five single wire seals
7.
[0016] The retainer 4 comprises an upper retainer part
41 and a lower retainer part 42.
[0017] The housing 2, the front cover 3 and the upper
41 and lower 42 retainer parts are made of molded
plastics.
[0018] In the illustrated example, the housing 2 com-
prises five cavities 8. In examples of alternative embodi-
ments (not shown), the connector 1 comprises more or
less than five cavities 8. In this illustrated example, the
five cavities 8 are essentially aligned along a transverse
directionTD.Eachcavity8 is configured toaccommodate

one terminal 6mechanically andelectrically connected to
a cable 5. For example, each terminal 6 comprises a
crimping portion crimped onto a stripped portion of a
cable 5. Each terminal 6 is inserted in a respective cavity
8 along an insertion direction ID up to a final position. In
the illustrated example, the connector 1 is a straight
connector and the housing 2 extends between a rear
side 201 and a front side 202 (i.e., mating side), in a
longitudinal direction parallel to the insertion direction ID.
In an example of alternative embodiment (not shown),
the connector 1 is a right-angle connector. Each cable 5
exits from the rear side 201 of the housing, 2 parallel to
the insertion direction ID.
[0019] In the illustrated example, the connector 1 is a
female connector accommodating female electrical
terminals 6. But this disclosure can be transposed to a
male connector (not shown) accommodating male term-
inals.
[0020] In the illustrated example, each terminal 6 is an
electrical power terminal. But this disclosure can be
transposed to an optical connector accommodating op-
tical ferules, each connected to an optical fibre. In such a
case, the ferules are the terminals 6 and the optical fibres
are the cables 5.
[0021] The terminals 6 are made of a conductive ma-
terial (e.g., copper or aluminium alloy).
[0022] The housing 2 comprises five sealing portions 9
(See Figure 3), each configured to accommodate a seal
7, thereby providinga sealing function between thehous-
ing 2 and a cable 5. In the example shown (see Figure 1),
each seal 7 comprises a sealing portion and a fixation
portion crimped with a respective terminal 6. In an ex-
ample of alternative embodiment (not shown), the term-
inals 6 are not crimped onto a portion of a seal 7.
[0023] In the illustrated example, the upper 41 and
lower 42 retainer parts are not the same parts. They
respectively have a fastening portion 10. For example,
each fastening portion 10 is essentially centred with
respect to the transverse dimension of the retainer part
bearing it (this transverse dimension being considered
along the transverse direction TD). The fastening portion
10 of the upper 41 and lower 42 retainer parts respec-
tively comprises complementary stacking means 10a,
10bwhichenableaplurality of connectors1 tobestacked
and fastened in a stacking direction SD essentially per-
pendicular to the insertion IDand the transverse direction
TD. These complementary stacking means 10a, 10b are
not the same. Therefore, the upper 41 and lower 42
retainer parts are different from each other. One can note
that, in an example of alternative embodiment (not
shown), the upper 41 and lower 42 retainer parts may
be devoid of the stacking means 10a, 10b and the upper
41 and lower 42 retainer parts may be designed and
manufactured as identical parts.
[0024] The upper 41 and lower 42 retainer parts each
comprise half strain-relief channels 40 (see Figure 3).
Each half stain-relief channel 40 has an essentially semi-
cylindrical inner surface 401 from which protrude two
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retention teeth 402 seeFigure 1).When the upper 41 and
lower 42 retainer parts are in close position, each essen-
tially semi-cylindrical inner surface 401 of the upper
retainer part 41 forms an essentially cylindrical passage
with each essentially semi-cylindrical inner surface 401
of the lower retainer part 42. Each essentially cylindrical
passage guides a cable 5 and the retention teeth 402
protruding in such a passage contributes to a strain-relief
function.
[0025] The upper 41 and lower 42 retainer parts each
comprise fastening means 11 configured to secure them
to the housing 2 (See Figure 3). For example, these
fastening means 11 comprises a guiding leg 12 and a
locking leg 13. The guiding leg 12 and the locking leg 13
arebothflexible. Theguiding leg12and the locking leg13
extend longitudinally in anactuatingdirectionADwhich is
essentially parallel to the stacking direction SD. The
guiding leg 12 and the locking leg 13 extend from a
retainer main body 43 to a free end 14. The free end
14 of each locking leg 13 is providedwith a hook 15. They
are both maintained in a guiding slot 16 provided in the
housing 2. In the open position of the retainer part which
support them, each hook 15 engage a respective notch
17. Each hook 15 and corresponding notch 17 are con-
figured so as to maintain the corresponding retainer part
in open position (Figures 3 and 4). In other words, the
open position is also a pre-locked position. For moving a
retainer part 41 or 42 from its open position, or pre-locked
position, toward its closedposition, this retainer part 41or
42 is pushed towards the housing 2, parallel to the
actuating direction AD, up to its closed position. Then,
due to slanted surfaces on hooks 15 and/or on the
housing 2, the guiding legs 12 flex and the hooks 15
are released from the notches 17.When the retainer part
41 or 42 is in closed position, the hooks 15 snap back and
engage behind a respective slot 16 (Alternatively, the
retainer part 41 or 42 is slightly pressed in the insertion
direction ID (downwards in Figure 3). Then, the guiding
legs 12 flex and the hooks 15 are released from the
notches 17).
[0026] Each retainer part 41 or 42 also comprises end
latching means 18 and intermediate latching means 19.
The end latching means 18 are respectively provided on
a lateral face of the retainer parts 41 or 42, as comple-
mentary snap fitting features. For example, on one of the
retainer parts 41, 42, the end latching means 18 com-
prises a buckle 44.While, on the other one of the retainer
parts 41, 42, the end latching means 18 comprises a
protrusion 45 on the retainer main body 43 and a locking
lance46witha tooth47at the freeendof the locking lance
46. When the retainer parts 41, 42 are in open position
(see Figure 4), the buckle 44 co-operates with the tooth
47, to enhance the retention of the retainer parts 41, 42
together and on the housing 2. When the retainer parts
41, 42 are in closed position (see Figure 4), the buckle 44
co-operates with the protrusion 45, to enhance the re-
tention of the retainer parts 41, 42 together and on the
housing 2, but also to enhance the strain relief function.

When the retainer parts 41, 42 are moved from the open
position to the closed position, the flexibility of the locking
lance46helps the tooth 47 to be released from thebuckle
44. In the closed position of the retainer parts 41, 42, a
flange 51 prevents the buckle 44 from coming loose from
the protrusion 45.
[0027] The intermediate latchingmeans19are located
between the end latching means 18. Advantageously,
they are located on a fastening portion 10. In fact, the
fastening part 10 is strengthened in particular by the
presence of the stacking means 10a, 10b, especially
when other connectors 1 are attached to it. Another
advantage of locating the intermediate latching means
19 on a fastening portion 10, is that it allows for more
compact stacking of the connectors 1. Indeed, the stack-
ing means 10a or 10b take up space in the stacking
direction SD, but as the intermediate latching means
19 are in an operative position only when the retainer 4
is closed, they can be relatively short in the stacking
direction SD.
[0028] The intermediate latching means 19 are each
provided as two flexible legs 20 extending from an inter-
nal surface of each retainer part 41 or 42. This internal
surface faces thehousing2.Ahook21extendsat the free
end of each flexible leg 20. The hooks 21 of two adjacent
flexible legs 20of a same intermediate latchingmeans19
are directed in opposite direction so as to snap fit into an
opening 22 made in the housing 2 (see Figure 6). Ad-
vantage is taken from the fact that the cavities 8 have a
rear portion with a cylindrical shape to use the room left
between these cavities 8 to receive the fastening means
11 and intermediate latching means 19 (see figure 6).
[0029] Each retainer part 41 or 42 also comprises
guiding means 48 (See Figure 4). For example, the
guidingmeans48areprovidedasbeams49, eachsliding
in a respective tunnel 50. The guiding means 48 con-
tribute to enhance the rigidity and the reliability of the
assembly comprising thehousing2and the retainer parts
41, 42.
[0030] For assembling the cable connector 1, the re-
spective free ends of cables 5 are inserted through a
longitudinal central passage of a singlewire seal 7. Then,
each terminal 6 is crimped onto a stripped portion of the
free endof a cable 5, togetherwith the fixation portion of a
single wire seal 7. Each terminal 6 thus connected to a
cable 5 is inserted in a respective cavity 8, from the rear
side 201 of the housing 2. While the retainer parts 41, 42
are in open position, each terminal 6 is inserted in its
respective cavity 8 through the rear side 201. Thus, each
cable 5 exits the rear side 201 of the housing 2 parallel to
the insertion direction ID. As the retainer parts 41, 42 are
in open position, a gap is provided around the cables 5,
between each cable 5 and at least one of said retainer
parts 41, 42. More precisely, when the retainer parts 41,
42 are in open position, the retention teeth 402 are not
clamped onto each cable 5, so that each cable 5 is
relatively free tomovebetween said retainer parts 41, 42.
[0031] Then the retainer parts 41, 42 are moved to-
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wards each other from their open position to their closed
position. In other words, the upper retainer part 41 and
the lower retainer part 42 are configured so as to be
guided by the guiding means 48 and to slide onto the
housing 2 from the open position, to the closed position
(and vice versa) along an actuating direction AD or clos-
ing direction which is parallel to the stacking direction SD
and essentially perpendicular to both the insertion direc-
tion ID and the transverse direction TD.
[0032] In the closed position, the end latching means
18 are locked together and the intermediate latching
means 19 are locked into a respective opening 22 in
the housing 2. In other words, in the closed position,
the upper retainer part 41 and the lower retainer part
42 are hold in the closed position, onto the housing, in a
final locked position. In the closed position, or final locked
position, the retainer parts 41, 42 are clamped onto each
cable 5. Thus, the retainer 4, comprising the retainer
parts 41, 42, has a strain relief function, in addition to
its function of holding the seals 7.
[0033] The disclosed solution has several advantages
including:

- a reduced assembly time for the harness maker
(fewer parts to assemble together),

- simplified operations for the harness maker (only
one operation to close the retainer 4),

- an easier automatic assembly,
- less risks of losing parts delivered to the harness

maker,
- no risk of forgetting the retainer 4 during assembly

process (as it is already mounted on the housing 2
delivered to the harness maker),

- no risk of damaging the cables 5 during retainer
assembly process (there is no sliding movement of
the retainer parts 41, 42 along the cables 5),

- rework and service operations of the connector 1 are
simplified (for example to replace terminals 6).

Claims

1. Cable connector (1) comprising

- at least one housing (2) with a rear side (201),
- at least one cable (5) exiting from the rear side
(201) of the housing (2), parallel to an insertion
direction (ID),
- at least one terminal (6) which is accommo-
dated in a cavity (8) of the housing (2) andwhich
is mechanically connected to said at least one
cable (5),
- at least one retainer (4) comprising at least two
retainer parts (41, 42), at least one of these two
retainer parts (41, 42) being movable relative to
theother betweenanopenposition inwhich said
at least one cable (5) is free to move between
said retainerparts (41, 42), andaclosedposition

in which the retainer parts (41, 42) are clamped
onto said at least one cable (5),

characterised in that the two retainer parts (41, 42)
are integralwith thehousing (2)when in theopenand
closed positions, and in that at least one of the two
retainer parts (41, 42) is configured to slide towards
the other retainer part in an actuating direction (AD),
substantially perpendicular to the insertion direction
(ID), from the open position to the closed position.

2. Cable connector (1) according to claim 1, wherein
both retainer parts (41, 42) are slidably mounted on
the housing (2) and are respectively configured to
slide between the open position and the closed
position.

3. Cable connector (1) according to claim1or 2,where-
in each retainer part (41or 42) comprisesat least one
half strain-relief channel (40) having an essentially
semi-cylindrical inner surface (401) from which pro-
trudes at least one retention tooth (402).

4. Cable connector (1) according to claim 3, wherein
each retainer part (41 or 42) comprises at least two
half strain-relief channels (40).

5. Cable connector (1) according to any one of the
preceding claims, wherein the two retainer parts
(41, 42) each comprises fastening means (11) con-
figured to secure them to the housing (2).

6. Cable connector (1) according to claim 5, wherein
the fastening means (11) are configured to hold the
two retainer parts (41, 42) in a pre-locked position in
which each said at least one terminal (6) can be
inserted in a cavity (8).

7. Cable connector (1) according to any one of the
preceding claims, wherein the two retainer parts
(41, 42) each comprises end latching means (18)
configured to lock the two retainer parts (41, 42)
together in closed position.

8. Cable connector (1) according to any one of the
preceding claims, wherein the two retainer parts
(41, 42) each comprises intermediate latching
means (19) configured to lock respectively each
one of the two retainer parts (41, 42), in locked
position, on the housing (2).

9. Cable connector (1) according to claim 8, wherein
the two retainer parts (41, 42) each comprises a
fastening portion (10) comprising stacking means
(10a or 10b) configured to fastened another connec-
tor (1) in a stacking direction (SD) essentially parallel
to the actuating direction (AD), and wherein the
intermediate latching means (19) are located on
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the fastening portion (10).

10. Amethod for assembling a cable connector (1) com-
prising the following steps:

(a) providing a housing (2) having a rear side
(201), at least one cavity (8) open on the rear
side (201), and a retainer (4) comprising two
retainer parts (41, 42) integral with the housing
(2),
(b) connecting a terminal (6) to a free end of a
cable (5),
(c) inserting the terminal (6) in the cavity (7), as
the two retainer parts (41, 42) are in an open
position,
(d) moving at least one of the two retainer parts
(41, 42) to close the retainer (4) and clamp the
cable (5).
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