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(54) HOUSING ASSEMBLY FOR A WET-MATE CONNECTOR, IN PARTICULAR FOR DEEP-SEA
APPLICATIONS, HAVING A LATCH MECHANISM ON THE OUTSIDE
(57)  The invention relates to a housing assembly (1)

as it is used in a wet-mate connector, in particular for
deep-sea applications. After being immersed in sea wa-
ter or other comparably harsh conditions, there is a risk
that wet-mate connectors cannot be separated from one
another anymore. To avoid this, the housing assembly
(1) according to the invention comprises a plug housing
(2) and a latch element (12) which is mounted to an out-
side (14) of the plug housing (2). The latch element (12)
at least partly surrounds the plug housing (2) and, at at
least one location (16) along its circumference (18), par-
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tially penetrates the plug housing (2) and protrudes into
a connector cavity (4), in which a mating connector (6)
may be received. The latch element (12) thus may latch
the mating connector (6) within the connector cavity (4).
As the latch element (12) is arranged on the outside of
the housing assembly (1), it can be cleaned ifitis clogged
or jammed after a long usage interval. Further, arranging
the latch element (12) on the outside of the housing as-
sembly (1) allows to replace the latch element (12) with-
out disconnecting the wet-mate connector or replacing
the whole housing assembly (1).
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Description

[0001] The invention relates to a housing assembly for
a wet-mate connector, in particular for deep-sea appli-
cations.

[0002] Wet-mate connectors are knownintheart. They
are configured to be plugged together even underwater
in other harsh environments, such as mud. Wet-mate
connectors can be used to connect electric or optical ter-
minals to each other. Examples of wet-mate connectors
are shown e.g. in US 9,270,051, GB 201419752, CN
104505653, CN 104538789, WO 2011/11361, US
2009/0080836, US 8,388,235 and WO 2015/68050.
[0003] Although the wet-mate technology is now well
established to ensure electric and/or optical connection
through mated connectors even when the connectors are
plugged together in a deep sea or similar environment,
there still remain problems. The lifetime of a deep sea
wet-mate connector is quite long, typically around 25
years. It is therefore highly likely that the connection,
which is established by the wet-mate connector, must be
released and newly established at least once for main-
tenance and/or repair work during the lifetime.

[0004] Many of the above-mentioned wet-mate con-
nectors, however, cannot be separated from one another
anymore without damage after they have been lying un-
derwater for some time. When damaged, the connectors
need to be replaced as a whole.

[0005] The present invention tries to address these
problems and strives to provide a housing assembly for
wet-mate connectors that can be separated even after a
long usage in harsh conditions.

[0006] According to the invention, this problem is
solved by a housing assembly for a wet-mate connector,
in particular for deep-sea applications, the housing as-
sembly comprising a plug housing and a latching ele-
ment, the plug housing comprising a connector cavity for
receiving a mating connector, the latch element being
mounted to an outside of the plug housing, the latch el-
ementfurther atleast partly surrounding the plug housing
and, at at least one location along its circumference, part-
ly penetrating the plug housing and protruding into the
connector cavity for latching the mating connector.
[0007] In contrast to the known wet-mate connectors,
the latch element according to the invention is not located
in an internal part of the plug housing but arranged on
the outside of the plug housing. Thus, it is accessible
even when the mating connector is received in the con-
nector cavity, and it can be cleaned if it is clogged. The
known latch mechanism in the interior cannot be ac-
cessed and therefore the connection cannot be released
underwater without destroying the connector once the
latch is clogged. As the latch element is mounted on the
outside of the plug housing as a separate element, it can
be removed or replaced when the latch gets damaged
or must be broken.

[0008] The inventive solution can be further improved
by the following features, which can be combined inde-
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pendently of one another and of which each is advanta-
geous on its own.

[0009] For example, the latch element may be mount-
ed onto the plug housing in an axially floating manner.
The axial direction is the direction along which the mating
connector is inserted into the connector cavity. The axial
direction defines the radial direction, which is perpendic-
ular to the axial direction, and the circumferential direc-
tion, which extends around the axial direction. By having
the latch element float with respect to the plug housing,
it is easier to remove material which may otherwise clog
the latch element and provide release of the latch be-
tween the mating connector and the plug housing. In-
stead of or in addition to allowing some axial travel, there
may be at least one axial gap, which preferably is con-
tinuous in the circumferential direction, between the latch
element and the plug housing. Preferably, two axial gaps
are provided adjacent the two axially facing sides of the
latch element. In particular, the plug housing may provide
an axial gap and/or travel between 0.5 mm and 5 mm,
preferably around 0.5 to 2 mm. This gap and/or travel is
sufficient to effectively clean up the housing assembly
and to restore releasability of the latch element.

[0010] The latch elementis preferably made from sea-
water-resistant resin material to ensure longevity.
[0011] Itis further preferred that the body of the latch
element does not have any internal cavities. Such cavi-
ties may e.g. result from an improperly conducted mold-
ing process. In deep-sea applications, there is the risk
that such a cavity collapses under high pressure. Such
a collapse may deform the latch element such that a re-
quired, predefined retaining force which is generated by
the latch element and has to be overcome for release of
the mating connector, cannot be maintained anymore.
[0012] According to another advantageous embodi-
ment, the latch element is mounted onto the outside of
the plug housing in a repeatedly removable manner. This
means that the latch element can be removed without
any damage to the plug housing. This allows repair and
maintenance work underwater if e.g. the latch element
is broken without the need to replace the entire plug hous-
ing orhousing assembly. In one variant, the latch element
may be slid upon the plug housing in the radial direction.
The latch element may itself be engaged with the plug
housing in a form-fit lock so that the latch element is se-
cured on the plug housing.

[0013] To facilitate identification of the latch element
underwater, the latch element may have at least one sur-
face region which has a maximum of light reflection in
wavelengths between about 565 and about 575 nm, i.e.
is yellow. Preferably, the at least one surface with a re-
flection maximum in the 565 to 575 nm range of light
wavelengths is located on a surface which faces in the
axial and/or radial direction. This allows quick identifica-
tion of the latch element in deep sea conditions.

[0014] To exertsymmetric forces whenthe mating con-
nector is latched with the plug housing, it may be pre-
ferred that the latch element protrudes into the connector
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cavity at at least two diametrically opposed locations.
This avoids tilting and jamming of the mating connector
in the connector cavity.

[0015] To provide a predefined plugging force, the
latch element may be provided, atleastin a section which
protrudes into the connector cavity, with atleast one bev-
el which is inclined with respect to both the axial and the
radial direction. The bevel facilitates the sliding of the
mating connector over the part of the latch element which
protrudes into the connector cavity.

[0016] In an undeflected, i.e. force-free state of the
latch element, the bevel may follow the internal circum-
ference of the connector cavity, i.e. may have a circular
outer contour.

[0017] In order to facilitate mounting of the latch ele-
ment onto the plug housing irrespectively of the orienta-
tion of the latch element, it is of advantage if the latch
element is symmetric with respect to a radial plane, i.e.
a plane perpendicular to the axial direction.

[0018] The latch element may be shaped as a bracelet
and/or a spring clip which embraces circumferentially the
plug housing. The latch element may extend in an arc
between 215° and 330°, preferably between 260° and
320° as measured around the axis of the connector cav-
ity. The latch element may have a U-shape inside, in
particular with two opposed straight sections. The
straight sections may include the bevel and extend into
the connector cavity by extending through slots in the
wall of the connector cavity in a radius parallel direction.
[0019] According to another embodiment, the latch el-
ement may have a C-shaped outer contour, e.g. be
rounded or circular on its outside. The outside diameter
of the latch element may correspond to or be smaller
than the outside diameter of the plug housing. An inner
width of the latch element may be smaller than the diam-
eter of the connector cavity.

[0020] In an especially advantageous embodiment,
the latch element may be radially deflected in an elastic
manner. Toremove such a spring clip from the plug hous-
ing, two circumferential ends are pried apart from each
other.

[0021] According to another embodiment, the latch el-
ement may have at least one section along its perimeter,
which section has an increased radial thickness. Such a
section stiffens the latch element. In particular, the at
least one section with increased radial thickness may
protrude into the connector cavity. The increased radial
thickness provides sufficient stiffness so that the latch
element is not deformed torsionally by the passing of the
mating connector.

[0022] According to another embodiment, the latch el-
ement may comprise two legs that are joined by a section
of reduced radial thickness. In such a configuration, the
deformation upon deflection of the latch element is con-
centrated in the section of reduced radial thickness. This
allows an improved control over the latching forces in the
design process. The two legs may terminate in two cir-
cumferentially spaced ends.
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[0023] The plug housing may have a circumferential
groove in which the latch element is located. Such a cir-
cumferential groove serves as a protection and/or as a
support of the latch element. In some applications, it may
however be preferred that the circumferential groove is
interrupted in one or more locations in the circumferential
direction, i.e. is made up of an aligned series of circum-
ferential grooves. The latter design may facilitate removal
of the latch mechanism. In order to avoid loss of the latch
element, it may be latched or locked in the groove e.g.
by a form-fit. In another embodiment, the latch element
may be inserted radially into the groove.

[0024] Ifitis more important to protect the latch mech-
anism, it is preferred that the latch element is covered by
the circumferential groove, i.e. does not protrude radially
from the groove, at least if the latch element is not de-
flected by a mating connector.

[0025] Independent of whether the latch element is ar-
ranged in a circumferential groove or not, it is preferred
according to another embodiment, that the latch element
does not protrude radially from the plug housing, in par-
ticular the axial shadow of the plug housing, if the latch
element is not deflected radially. The axial shadow of the
plug housing is the shadow which the plug housing would
generate if illuminated by light beams which are parallel
to the axial direction. The latch element may, if not de-
flected radially, be completely received in the groove
without sliding out of any position.

[0026] In another embodiment, the latch element may
protrude radially from the plug housing or, preferably,
from the axial shadow of the plug housing, if the latch
element is deflected and/or widened radially. Thus, it can
immediately be seen from the outside, when the latch
element is deflected. This serves as a safety guard for
checking any connection between the plug housing and
the mating connector.

[0027] The plug housing may have an outer shell and
an inner shell. The outer shell may be softer than the
inner shell, the inner shell lining the connector cavity. The
outer shell may form a circumferential bevel widening
radially towards the outside at a mouth of the connector
opening. The circumferential bevel acts as afunnel which
guides the mating connector into the connector cavity. It
is made of softer material to prevent damage of the mat-
ing connector. The outer shell may further enclose the
inner shell outside the connector cavity, i.e. the part of
the plug housing in which the mating connector is re-
ceived. The soft or outer shell is thus able to protect the
region of the housing assembly in which the electric
and/or optical contact through the mated connectors is
established.

[0028] The inner shell may be made of, in particular,
sea-water resistant and/or non-corrosive metal material.
The outer shell may be a resin. The outer shell may also
be softer than the latch assembly which needs to be rigid
in order to ensure high, strictly defined latching forces.
[0029] The outer shell may be a separate part which
is mounted onto the inner shell, e.g. by form-fit connec-
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tions such as latches or locks. Alternatively, the outer
shell may be monolithically joined to the inner shell, e.g.
by molding the outer shell around the inner shell or by
co-injection molding.

[0030] The latch element may be at least partly re-
ceived in the outer shell. In particular, the recess for re-
ceiving the latch element may be located preferably sole-
ly in the outer shell. In order to ensure integrity of the
outer shell across the latch element, the outer shell may
be arranged between the latch element and the inner
shell in an area which is of limited extent in the circum-
ferential direction and/or it may extend between two cir-
cumferentially opposed cuts of the latch element.
[0031] A housing of the mating connector may be part
of the housing assembly. The housing of the mating con-
nector may have a circumferential protrusion, such as an
e.g. annular bulge, which is adapted to engage the latch
element, and together with the latch element, form a latch
mechanism for retaining the housing of the mating con-
nector in the connector cavity of the plug housing. In one
embodiment, the latch element may comprise an indica-
tor signaling a transfer of the mating connector in a fully
mated state. The indicator may output a visual, tactile
and/or oral signal informing on the mating sequence, i.e.
the transfer of the mating connector in the fully mated
state. Visual indicators are easy to detect. In one pre-
ferred embodiment, the latch element does not protrude
from the plug housing or, preferably, from the axial shad-
ow of the plug housing if the mating connector is in the
fully mated state. According to another embodiment, the
latch element may protrude from the plug housing or,
preferably from the axial shadow of the plug housing if
the latch element is deflected by the mating connector,
in particular its housing. Thus, protrusion of the latch el-
ement signals to a user that the latching connection is
not yet fully established.

[0032] In the following, the invention and its further im-
provements are, at least partly and exemplarily, de-
scribed with reference to the accompanying drawings. In
the drawings, the same reference numerals are used for
elements that correspond to each other in design and/or
function.

[0033] Asis clear from the above description, the com-
bination of elements that is shown in the drawings can
be readily altered. For example, an above feature which
further improves the invention and is shown in the draw-
ings can be omitted if the technical effect of this particular
featureis not needed for a specific application. Converse-
ly, afeature which is not shown in the drawings and which
improves the invention may be added if the technical ef-
fect of this feature is needed for a specific application.

[0034] In the drawings:

Fig. 1A shows a schematic view of a housing assem-
bly according to the invention cut along the
axial direction in a first operational state;

Fig. 1B shows a schematic side view of the housing
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assembly of Fig. 1A;
Fig. 2 shows a schematic axial view of the housing
assembly of Fig. 1A;
Fig. 3 shows a schematic view of the housing as-
sembly of Fig. 1A in a cut along the axial di-
rection in a second operational state;

shows a schematic axial view of the housing
assembly of Fig. 3;

Fig. 5 shows a schematic view of the housing as-
sembly of Fig. 1A in an axial cut in a third op-
erational state;

Fig. 6 shows a schematic axial view of the housing
assembly of Fig. 5;

Fig. 7 shows a schematic view of the housing as-
sembly of Fig. 1A in an axial cut in a fourth
operational state;

Fig. 8 shows a schematic axial view of the housing
assembly of Fig. 7;

Fig. 9 shows a schematic perspective view of a latch
element according to the invention;

Fig. 10  shows a schematic view of the housing as-
sembly of Fig. 3 in an axial cut along a plane
rotated by 90° with respect to Fig. 3; and
Fig. 11 shows a schematic view of the housing as-
sembly of Fig. 5 in an axial cut along a plane
rotated by 90° with respect to Fig. 5.

[0035] First, the general layout of the housing assem-
bly 1 is explained with reference to Figs. 1A and 1B. The
housing assembly 1 comprises a plug housing 2 which
comprises a connector cavity 4. The connector cavity 4
provides a receptacle for a mating connector 6 or a hous-
ing 8 of the mating connector 6, respectively. The mating
connector 6, oronly its housing 8, may also be considered
as part of the housing assembly 1.

[0036] In Fig. 1A and the remaining figures, the hous-
ing assembly 1 is shown without interior elements for
simplicity. The housing assembly 1 is part of a wet-mate
connector which can be plugged together underwater
and is configured to be used in deep sea or other harsh,
corrosive and dirty conditions.

[0037] To establish a wet-mate connection which may
be at least one of an electric and optic connection, the
housing 8 is inserted into the connector cavity 4 along
an axial direction 10. The housing assembly 1 further
comprises a latch element 12 on the outside of the plug
housing 2. In particular, the latch element 12 may be
mounted onto the plug housing on an outside 14 of the
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housing assembly 1, e.g. by being slid onto the plug hous-
ing 2 in a direction perpendicular to the axial direction 10.
[0038] The latch element 12 at least partly surrounds
the plug housing 2 and the connector cavity 4. At at least
one location 16 along its circumference 18, the latch el-
ement 12 penetrates the plug housing 2 and protrudes
into the cavity 4. In the embodiment of Figs. 1A and 1B,
there are two such locations 18, which are symmetrically
arranged opposite each other in a radial direction 20.
[0039] The latch element 12 is mounted in a recess
such as a circumferential groove 22 which may extend
continuously or in a disrupted manner around the plug
housing 2. In the force-free state as shown in Figs. 1A
and 1B, the latch element 12 is covered completely by
the plug housing 2 in the axial direction 10. That is, the
latch element 12 does not protrude in the radial direction
20 from the plug housing 2. In particular, it does not pro-
trude from the axial shadow of the plug housing 2 as it
is shown in Fig. 2.

[0040] The latch element 12 may be mounted onto the
plug housing 2 in an axially floating manner which means
that it is not held rigidly in the axial direction 10 on the
plug housing 2, but is allowed a small amount of axial
travel 24. The amount of travel may be between 0.5 mm
and 5 mm.

[0041] As an alternative to or instead of having a float-
ing latch element, it may be preferred that there is at least
an axial gap 26 between the latch element 12 and at least
part of the plug housing 2. Preferably, the axial gap 26
is continuous in the circumferential direction. The travel
24 and/or the gap 26 prevent clogging of the latch ele-
ment 12 and allow for cleaning after the housing assem-
bly 1 has been used and lying around underwater for an
extended period of time, for example, several years.
[0042] The plughousing 2 may comprise an outer shell
28 and an inner shell 30. The outer shell 28 is preferably
made from softer material than the inner shell 30. For
example, the outer shell 28 may be a sea-water resistant
and/or non-corrosive resin and/or the inner shell 30 may
be made of a metal. As shown, the outer shell 28 may
be a separate element which is preferably latched rigidly
onto the inner shell 30 by a form-fit connection 32, pref-
erably in a rigid manner offering no travel in the axial
direction 10.

[0043] The outer shell 28 may in one variant comprise
two parts 28a, 28b which delimit the circumferential
groove 22 in both axial directions 10. The latch element
12 is located between the two parts 28a, 28b. Alterna-
tively, the outer shell 28 may be a single part which may
extend through a circumferential gap of the latch element
12 or, at at least one location in the circumferential direc-
tion, between the latch element 12 and the inner shell 30.
[0044] Alternatively, the plug housing 2 may be a mon-
olithical part integrating both the outer shell 28 and the
inner shell 30. Such a monolithical part can be obtained
e.g. by molding a resin over the metal inner shell 30. If
the inner shell 30 is made from resin as well, the plug
housing 2 may be manufactured using multi-component
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molding.

[0045] The circumferential groove 22 may be present
only in the outer shell 28. The groove 22 serves as a
protection of the latch element 12.

[0046] The outer shell 28 may provide a bevel 34 at a
mouth 36 of the connector cavity 4. The bevel 34 serves
as a guide to facilitate insertion of the housing 8 of the
mating connector 6 into the connector cavity 4. Due to
its softness, there will be no damage to the mating con-
nector 6, even if it collides under force with the bevel 34.
In the radial direction 20, a thickness 38 of the bevel 34
may be between an eighth and a third of the internal
diameter 40 of the connector cavity 4.

[0047] In order to facilitate manipulation of the housing
assembly 1, the latch element 12 is at least partly pro-
vided with a surface which has maximum reflectance for
incident light in the wavelengths between 565 nm and
575 nm. These wavelengths are best discerned by cam-
eras as they are used by robot manipulators in deep-sea
applications.

[0048] The latch element 12 is a separate part as
shown in Fig. 9.

[0049] As can be seen, the latch element 12 may have
the shape of a bracelet. It may be overall C- or U-shaped.
In particular, it may have a central opening which is U-
shaped and has two preferably straight inner sides 41
opposite each other. The outer contour 42 of the latch
element 12 may be round, in particular, circular. When
mounted, the latch element 12 is arranged coaxial to the
plug housing 2.

[0050] A material thickness 43 of the latch element 12
may vary along its perimeter, i.e. along the circumferen-
tial direction 44 around the axial direction 10 (Fig. 1A).
The distance between the inner sides 41 is smaller than
the inner diameter 40 of the connector cavity 4. The outer
diameter of the latch element 12 may correspond to or
be smaller than a center diameter 46 (Fig. 2) of the plug
housing 2.

[0051] In particular, two or more regions 47 having in-
creased material thickness 43 may be joined by a region
48 having less material thickness in the radial direction.
Thus, the latch element 12 forms a clip which can be
widened elastically in the radial direction due to the flex-
ibility in the region 48.

[0052] The atleastoneregion47 havingincreased ma-
terial thickness 43 in the radial direction may be the part
latch element 12 which penetrates through the plug hous-
ing 2 into the connector cavity 4 as shown in Fig. 1A.
[0053] Tofacilitate the passing of the mating connector
6 by the latch element 12 and in order to provide a pre-
determined latching force, the latch element 12 may be
provided with at least one bevel 50. The bevel 50 is pref-
erably restricted to the part of the latch element 12, which
is located within the connector cavity 4. In the radial out-
ward direction, the bevel 50 may follow a circle and/or
the inner contour of the connector cavity 4.

[0054] In order to be inserted into the plug housing 2
in any orientation, the latch element 12 is symmetric
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about a plane which is perpendicular to the axial direction
10.

[0055] The latch element 12 extends between 215°
and 330°, preferably between 260° and 320° around the
axial direction 10.

[0056] In Fig. 10, the bevel 50, which is inclined with
respect to both the radial and axial directions, is seen
extending through the slot-like openings 51 in the plug
housing 2 into the connector cavity 4. The opening 51 is
elongated in the circumferential direction. Fig. 10 shows
a cut view in the radial direction 20 through the middle
of a gap 52 which separates the two circumferential ends
54 (Fig. 9) of the latch element 12. The gap 52 is located
diametrically opposite the section 48.

[0057] At the ends 54, the latch element 12 may en-
gage the plug housing 2 e.g. by a form-fit. For this, the
ends 54 may be provided with at least one of a recess
and protrusion which engages a mating protrusion or re-
cess on the plug housing 2. This engagement secures
the latch element 12 on the plug housing 2 in the radial
direction 20. The latch element 12 may be removed from
the plug housing 2 by prying the two ends 54 apart from
each other and pulling it from the plug housing in the
radial direction. To mount the latch element 12 on the
plug housing 2, the latch element 12 is slid radially onto
the plug housing 2 until latched.

[0058] Next, the function of the latch element 12 is ex-
plained with references to Figs. 3 to 8 and 11.

[0059] The mating connector 6 may be inserted into
the connector cavity 4 without major mechanical resist-
ance until it hits the latch element 12 protruding into the
connector cavity 4. For wet-mating capabilities, the con-
nector cavity 4 is provided at an end thereof facing away
from the mouth 36 with at least one vent hole 56 which
is connected to the environment 57. This allows water
which is trapped in the connector cavity 4 to be vented
when the mating connector 6 is inserted into the connec-
tor cavity 4.

[0060] The mating connector 6 orin particular its hous-
ing 8 may be provided with a radially protruding annular
bulge 58 which is preferably followed in the axial direction
10 by a radial recess 60. The bulge 58 forms a bevel at
the axial front 62 of the housing 8 which facilitates center-
ing of the mating connector 6 within the connector cavity
4 and, in connection with the bevel 50 of the latch element
12, provides a predefined force for deflecting the latch
element 12.

[0061] InFig. 3, the latch element 12 is not yet radially
deflected. The latch element 12 does not protrude radially
fromthe axial shadow of the plug housing 2. This is shown
in Fig. 4.

[0062] In Fig. 5, the latch element 12 is deflected i.e.
elastically widened by the mating connector 6, in partic-
ular its bulge 58. The deformation has reached its max-
imum. Due to the deformation, the ends 54 (Fig. 9) of the
latch element 12 are pried apart circumferentially. A pro-
truding section 64 at at least one of the ends 54 forms a
shoulder 65 protruding in the circumferential direction 44
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from the section 64 with increased material thickness into
the gap 52 (Fig. 9). The shoulder 65 prevents the latch
element 12 from falling off the plug housing 2 when pried
apart by the mating connector 6. The protruding section
64 still stays engaged with the plug housing 2 and thus
secures the latch element 12 on the plug housing 2 in
the radial direction 20.

[0063] Asthe ends 54 are pushed apart from each oth-
er by the mating connector 6, the latch element 12 pro-
trudes from the plug housing 2 in the radial direction 20
in at least a section of its perimeter. This is shown in Fig.
6. In particular, only the at least one region 47 having
increased thickness may protrude radially from the plug
housing 2 orits axial shadow respectively. Toalerta user,
at least one axial face 66 may be provided with a surface
having increased reflectance in the visible light range be-
tween 565 nm and 575 nm wavelength. This is an alert
that the latch element 12 is triggered but not engaged.
[0064] As canbe seenfromFig. 11, the section 48 with
reduced material thickness of the latch element 12 does
not necessarily protrude radially from the plug housing
2, as it is not pushed out by the mating connector 6.
[0065] Fig. 7 shows the housing assembly 1 compris-
ing the housing 8 of the mating connector 6 in the fully
mated state forming a wet-mate connection 67. The
bulge 58 or any functionally equivalent locking protrusion
has slipped past the latch element 12 which, compared
with the fully deflected state as shown in Fig. 5, has re-
laxed. In the fully engaged state, the latch element 12
may still be elastically deformed to exert a constant force
on the mating connector 6. Due to the bevel 50 of the
latch element 12 which, in the fully engaged state, may
be pressed against a complementary bevel 68 of the
housing 8 facing axially away from the front 62, the radial
inward pressure exerted by the latch element 12 is trans-
lated into a constant axial force. The constant force takes
out any axial travel 24 of the latch element 12 and helps
to ensure sealing between the connector cavity 4 and
the mating connector 6.

[0066] In the fully engaged state, contrary to the non-
fully mated state shown, e.g. in Fig. 6, the latch element
12 does not protrude from the plug housing 2 or its axial
shadow respectively, as is seen in Fig. 8. This signals to
auser that the connection is safely established. The latch
element 12 thus comprises an indicator 69 signaling the
transfer of the mating connector 6 in the fully mated state.
In the shown, exemplary embodiment, a visual indicator
69 is used, namely the part of the latch element 12 pro-
truding from the plug housing and thus being visible when
a part of the latch element protrudes radially from the
plug housing 12 (see Fig. 6).

REFERENCE NUMERALS
[0067]

1 housing assembly
2 plug housing
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4 connector cavity

6 mating connector

8 housing of mating connector

10 axial direction

12 latch element

14 outside of housing assembly

16 location where latch element penetrates into con-
nector cavity

18 circumference or perimeter of latch element

20 radial direction

22 circumferential groove

24 axial travel of latch element

26 axial gap between latch element and plug hous-
ing

28 outer shell of plug housing

28a  part of outer shell

28b  part of outer shell

30 inner shell of plug housing

32 form-fit connection between outer shell and inner
shell

34 bevel at mouth of plug housing

36 mouth of plug housing

38 radial thickness of bevel at mouth

40 inner diameter of connector cavity

41 inner side of latch element

42 outer contour

43 material thickness of latch element in radial di-
rection

44 circumferential direction

45 center diameter of latch element

47 center diameter of plug housing

47 region of latch element having increased material
thickness

48 region of latch element having decreased mate-
rial thickness

50 bevel of latch element

51 opening in plug housing

52 radial gap of latch element

54 ends of latch element facing gap

56 vent hole of connector cavity

57 environment

58 bulge of mating connector

60 radial recess behind bulge

62 front of housing of mating connector

64 protruding section at end of latch element

65 shoulder

66 axial face of latch element

67 wet-mate connection

68 complementary bevel

69 indicator

Claims

1. Housing assembly (1) for a wet-mate connector, in

particular for deep-sea applications, the housing as-
sembly (1) comprising a plug housing (2) and a latch-
ing element (12), the plug housing (2) comprising a
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10.

12

connector cavity (4) for receiving a mating connector
(6), the latch element (12) being mounted to an out-
side (14) of the plug housing (2), at least partly sur-
rounding the plug housing (2) and, at at least one
location (16) along its circumference (18), penetrat-
ing the plug housing (2) and protruding into the con-
nector cavity (4) for latching the mating connector

(6).

Housing assembly (1) according to claim 1, wherein
the latch element (12) is mounted on the plug hous-
ing (2) providing an axial gap (26) between the plug
housing (2) and the latch element (12).

Housing assembly (1) according to claim 1 or 2,
wherein the latch element (12) is shaped as a spring
clip embracing the plug housing (2) outside the con-
nector cavity (4).

Housing assembly (1) according to any one of claims
1 to 3, wherein the latch element (12) protrudes into
the connector cavity (4) at at least two diametrically
opposed locations (16).

Housing assembly (1) according to any one of claims
1to 4, wherein the latch element (12) is provided, at
least in a region (47) which protrudes into the con-
nector cavity (4), with at least one bevel (50) which
is inclined with respected to both the axial direction
(10) and the radial direction (20).

Housing assembly (1) according to any one of claims
1 to 5, wherein the latch element (12) is symmetric
with respect to a plane perpendicular to the axial
direction (10).

Housing assembly (1) according to any one of claims
1 to 6, wherein the latch element (12) has at least
one region (47) along its circumference (18) with in-
creased material thickness (43) in the radial direction
(20), wherein the least at one region (47) preferably
protrudes into the connector cavity (4).

Housing assembly (1) according to any one of claims
1to 7, wherein the plug housing (2) has a circumfer-
ential groove (22), in which the latch element (12) is
located.

Housing assembly (1) according to any one of claims
1 to 8, wherein the latch element (12) does not pro-
trude radially from the plug housing (2) if the latch
element (12) is not deflected radially.

Housing assembly (1) according to any one of claims
1 to 9, wherein the latch element (12) protrudes ra-
dially from the plug housing (2) if the latch element
(12) is deflected radially out of the connector cavity

(4).
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Housing assembly (1) according to any one of claims
1 to 10, wherein the plug housing (2) has an outer
shell (28) and an inner shell (30), the outer shell (28)
being softer than the an inner shell (30), the inner
shell (30) lining the connector cavity (4) and the outer
shell (28) forming a circumferential bevel (34) wid-
ening towards the outside (14) at mouth (36) of the
connector cavity (4).

Housing assembly (1) according to claim 11, wherein
the latch element (12) is at least partly received in
the outer shell (30).

Housing assembly (1) according to any one of claims
1 to 12, wherein the housing assembly (1) further
comprises a housing (8) of the mating connector (6),
the housing (8) of the mating connector (6) being
locked in the connector cavity (4) by the latch ele-
ment (12) in a fully mated state, wherein the latch
element (12) does not protrude from the plug housing
(2) in the fully mated state, and wherein the latch
element (12) protrudes from the plug housing (2) if
the latch element (12) is deflected at least partly out
of the connector cavity (4) by the housing (8).

Housing assembly (1) according to any one of claims
1 to 13, wherein the latch element (12) comprises
an indicator (69) signaling a transfer of the mating
connector (6) in the fully mated state.

Wet-mate connector for deep-sea applications hav-
ing a housing assembly (1) according to any one of
claims 1 to 14.
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