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(54)  Electrical connector with water draining
(57)  An electrical connector comprising a plurality of
terminals (2) connected to conductors (4), a connector
housing (1), sealing means (3, 38) including a mat seal
(3) for sealing around the conductors (4), a back plate
(5) forming passages (58, 59) for the conductors (4), a
peripheral seal (6), a TPA member (7) for locking the
terminals (2), a hood (8), and a lever (9), the connector

housing (1) having an extended housing cavity (13) that
accommodates the mat seal (3) and the back plate (5),
wherein a drain passage (16, 54) is created between the
upper surface of the sealing means (3, 38) and the out-
side of the connector housing (1) for letting escape water
that may have ingressed into the housing cavity (13) of
the connector housing (1).
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Description

[0001] The invention relates to an electrical connector
for automotive applications comprising a plurality of ter-
minals and a connector housing that has cavity forma-
tions for fixing the terminals and a grommet mat seal for
sealing the conductors to the terminals as well as a back
plate that forms passages for the conductors to the ter-
minals.

[0002] Such electrical connectors are used in automo-
biles where they suffer from shocks and vibrations.
Therefore, the terminals have to be fixed in the cavity
formations of the connector housing in a vibration-safe
manner, and to that end the terminals are latched and
locked in the connector housing. There is the further need
to protect the terminals against ingressing water, and to
that end the grommet mat seal is provided protecting the
cavities from above, and a peripheral seal around the
connector housing protecting the terminals from below
when the electrical connector is mated with a comple-
mentary connector. For doing so, a double-armed lever
having two legs and a bridge between the legs is pivoted
on trunnions of the connector housing and has cam slots
for engagement in pegs of the complementary connector
and press the connectors together with the peripheral
seal therebetween. Furthermore, a hood for leading-in
the conductors and for covering the connector housing
from above s provided. However, the hood is open where
the conductors enter.

[0003] Electrical connectors of that kind are known
from FR 2,866,485 A1, WO 2006/034865 A1, EP 1 592
090 A1, WO 2006/108442 A1, EP 1 753 091 A1, JP
2007/035362 A and EP 1 903 641 A1. In most of these
connectors, the grommet mat seal and the back plate are
stacked in an extended cavity of the connector housing
with the grommet mat seal and the back plate having
nearly the same size. In some electrical connectors (FR
2,866,485 A1, WO 2006/108442 A1) the grommet mat
seal has a surrounding flange which is pressed against
a shoulder in the extended cavity of the connector hous-
ing so that the conductor passages in the back plate form
cylindrical hollows that are open in direction to the hood,
but are sealed by the surrounding flange of the grommet
mat seal. When the electrical connector is mounted in a
vehicle with the hood on the upper side, water may enter
through the opening in the hood and into the back plate
passages which may fill with water. A risk exists that wa-
ter will ingress into the terminal cavity formations of the
connector due to capillarity effect of very small gaps be-
tween seal and housing wall. This risk is increased by
the plenty of water that may accumulate in the back plate
passages.

[0004] It is an object of the present invention to mini-
mize the risk of water ingress into the terminal cavity for-
mations of an electrical connector.

[0005] It is a further object of the present invention to
improve the mounting of the back plate into the connector
housing.
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[0006] It is still a further object of the invention to im-
prove the conductor guiding in the electrical connector.
[0007] The invention is defined in the claims.

[0008] Inprinciple, draining passages are created from
a space above the grommet mat seal to the exterior of
the connector housing so that water that may have en-
tered the interior of the connector housing may escape
benefiting from the shaking movement of the vehicle
wherein the electrical connectoris mounted. The draining
passage is formed by a gap between the back plate and
the grommet mat seal and by lateral openings through
the housing walls of the connector. The lateral openings
can simultaneously be used for locking the back plate
within the connector housing, the back plate having lugs
on its lateral sides that are engaged in the lateral open-
ings of the connector housing.

[0009] For sealing the connector against ingressing
water, sealing means are provided that include a grom-
met mat seal and a number of individual seals. The mat
seal is arranged in a central cavity portion of the housing,
and the individual seals are arranged in separate pas-
sages adjacent to the central housing cavity at the cor-
ners of the housing. Both, the mat seal and the individual
seals are covered by the backplate which has openings
or passages registering to the sealing openings of the
mat seal and of the individual seals. The openings of
passages in the backplate can be shaped in view of guid-
ing the wires or conductors without wobbling in the pas-
sages of the connector housing.

[0010] In a preferred embodiment of the invention, the
back plate has a basic shape of a right parallelepiped
with corner passages near the corner edges for the entry
of cables or thicker conductors, and smaller passages in
the central sector for the passage of smaller conductors.
In this embodiment, the grommet mat seal has a basic
shape of a right parallelepiped conforming to the central
sector of the back plate. Registering to the corner pas-
sages of the back plate are openings in the connector
housing for encompassing individual seals for the cables
or bigger conductors at the corner edges of the back
plate.

[0011] For creating the draining gap between back
plate and grommet mat seal, preferably one of the back
plate and the mat seal has ribs for supporting the back
plate above the mat seal.

[0012] With the back plate having corner passages
near its corners, it is possible to have inserted four con-
ductors of bigger cross section and have the inner roof
surface of the hood guiding the big conductors that make
a bent from the vertical within the connector housing to
the horizontal when leaving the hood. This will improve
the seal performance for the bigger conductors.

[0013] An embodiment of the invention will be de-
scribed on hand of the drawings which show:

Fig. 1  avertical section through an electrical connec-
tor of the invention,
Fig. 2  a perspective view on a connector housing,
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Fig. 3  a perspective view on a mat seal,

Fig. 4  a perspective view on a back plate,

Fig. 5 another perspective view onto the connector
housing, and

Fig. 6  aview on the connector without hood and con-
ductors.

[0014] ReferringtoFig. 1, the electrical connector com-

prises a connector housing 1 for accommodating a plu-
rality of terminals 2, a grommet mat seal 3 for sealing
between the conductors 4 and the terminals 2, a back
plate 5 for keeping the mat seal 3 within the connector
housing 1 and guiding the conductors 4, a peripheral seal
6 around the connector housing, a TPA member 7 for
locking the terminals in the connector housing (TPA =
terminal position assurance), a hood 8 for covering the
conductors that enter the connector housing, and a lever
9 for drawing a mating connector of which the socket
housing 10 is shown against the electrical connector with
the peripheral seal 6 pressed together. One of the cavity
formations for accommodating the terminals 2 is shown
at 20.

[0015] Fig. 2 is an oblique view from above onto the
connector housing 1 which has outer lateral walls 11 and
12 enclosing an extended cavity 13. The housing cavity
13 has an upper ground level 14 on both sides adjacent
to the walls 12, and a lower ground level 15 in the central
region of the connector housing. Thus, the housing cavity
13 includes an upper, larger section 13a and a lower,
smaller section 13b in the central region of the connector
housing 1. Section 13b takes up the mat seal 3, and sec-
tion 13a takes up the backplate 5. The housing sidewalls
11 each have a pair of lateral openings 16 communicating
with the upper cavity ground level 14 and forming outlets
from the cavity 13. A shroud 17 surrounds the connector
housing 1 with alittle distance thereto and may be shaped
to cover the outlets from the opening 16 to form a pro-
tection against sprinkle water.

[0016] Adjacent to the sidewalls 12 and to cavity sec-
tion 13b and starting from the upper ground level 14,
each a pair of separate housing cavities in the form of
big passages 18 are provided in the body of the connector
housing. The space of the cavity 13 b and of the passages
18 is dedicated to sealing means that include the mat
seal 3 and individual seals 38 (Fig. 1). Similarly, in the
central region of the connector housing and starting from
the lower ground level 15, four rows of smaller passages
19 are provided.

[0017] The matseal 3is shown in Fig. 3 having a basis
shape of a right parallelepiped with rounded edges con-
forming to the lower cavity section 13b below the upper
ground level 14. The mat seal 3 has four rows of smaller
passages 39 registering to the passages 19 in the con-
nector housing. The shape of the smaller passages 39
is accommodated to the size of the conductors leading
into the electrical connector so as to seal these conduc-
tors. The electrical connector may comprise conductors
of different size, when the passages 39 may adopt dif-
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ferent sizes, as shown. It is self-evident that the number
of the rows of passages and the number of passages in
each row can be chosen according to the respective
needs. In such a case, the arrangement of the passages
19 in the connector housing 1 and the passages 59 in
the back plate 5 will be adapted to the respective number
and sizes of the conductors 4.

[0018] Fig. 4 shows a back plate 5 having a basis
shape of a right parallelepiped with rounded edges. Reg-
istering tothe large passages 18 in the connector housing
are corner passages 58 in the body of the back plate 5
near the corners thereof. The corner passages 58 are
smallerin seize than the passages 18 so that the passage
walls 58 may guide the conductors 4 into the housing to
the terminals 2. The back plate 5 has a central region
with four rows of smaller passages 59 that register to the
smaller passages 39 in the mat seal 3 and the smaller
passages 19 in the connector housing 1. The back plate
5 has a pair of longer lateral sidewalls 51 and shorter
sidewalls 52 that are shaped to fit within the upper cavity
section 13a above the upper ground level 14. The lateral
sides 51 of the back plate 5 are provided with lugs 56
that can be locked into the lateral openings 16 of the
connector housing by snap action. Four lugs 56 are pro-
vided to fix the back plate 5 firmly in the cavity 13. Each
lug has a triangle-shaped cross section with an inclined
lower surface and a horizontal upper surface that slide
into the slot-like opening 16 and lock therein. The open-
ings 16 are not completely filled by the lugs 56, but narrow
gaps are left for the water escaping. The back plate 5 at
its lower surface has low feet or thin ribs 53 to create a
narrow gap 54 between the lower surface of the back
plate 5 and the upper surface of the mat seal 3 and of
the individual seals 38. Appropriate ribs 53 can also be
provided on the upper surface of the mat seal 3. The feet
or ribs 53 are provided at the corners and at the middle
of the lateral sides 51 of the central portion of the back
plate 5.

[0019] Fig. 5is another view onto the connector hous-
ing 1. To be seen are trunnions 91 for journalling the lever
9 on the connector housing. It is also to be seen that the
upper ground level 14 leads the water flow into a respec-
tive lateral opening 16.

[0020] Fig. 6 shows the electrical connector with the
hood 8 removed and without conductors. In relation to
the embodiment of Fig. 1, a larger shroud 17 is used
which also covers the outlets of the lateral openings 16.
In Fig. 6, the mat seal 3 and the back plate 5 have been
mounted in the cavity 13 of the connector housing 1.
[0021] Returning to Fig. 1, the conductor 4 is shown
to be sealed off with an individual seal 38 placed in the
separate passage 18 of the connector housing. Each
passage 18 has its individual seal 38 for protecting the
respective terminal 2 against ingressing water.

[0022] Not shown are the plurality of conductors ter-
minated in the electrical connector. Due to the separate
passages 58 in the back plate 5, each conductor 4 of
larger size can be guided in appropriate manner to its
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terminal 2 in that the shape of the passage 58 can be
adapted to decrease the freedom of movement of the
conductor 4. Furthermore, the conductor is allowed to
make a gentle bent while being guided also along the
inner roof surface of the hood 8. To that end, inner pro-
jections 84 are provided in the hood 8.

[0023] When the electrical connector is in use in a ve-
hicle, it may happen that spray water enters into the
space below the hood 8 and gets into the upper portion
of the cavity 13 through the back plate passages 58, 59.
Normally, the mat seal 3 and the individual seals 38 form
a barrier for the water to not ingress to the terminals 2.
However, seals becoming older loose elasticity and
eventually leak. If columns of water have accumulated
above the seals, plenty of water may reach the terminals
and lead to a short circuit. With invention however, the
design is such that water cannot accumulate above the
seals. With the narrow gap 54 between the back plate 5
and the mat seal 3 and with the lateral openings 16 in
the connector housing 1, a drain passage is created for
water having reached the upper surface of the seals 3
and 38. The shaking movement of the vehicle, wherein
the electrical connector is normally built in, is helpful to
remove the water that may have entered into the electri-
cal connector above the seals 3, 38.

[0024] Modifications of the electrical connector can be
made without departing from the scope of the claims. For
example, the narrow gap 54 between back plate and mat
seal can be created with other means than feet or ribs.
Likewiseitis not necessary to use lock openings for drain-
ing the water outwardly; also separate draining openings
could be used.

Claims

1. An electrical connector comprising
a plurality of terminals (2) connected to conductors
(4),
a connector housing (1) having a plurality of cavity
formations (20) for fixing the terminals (2),
sealing means (3, 38) including a mat seal (3) for
sealing around the conductors (4) to the terminals
(2),
a back plate (5) forming passages (58, 59) for the
conductors (4),
a peripheral seal (6) around the connector housing
(1) for sealing to a mating connector (10),
a TPA member (7) for locking the terminals (2) in the
connector housing (1),
a hood (8) for covering the connector housing, and
a lever (9) for shutting the arrangement of the con-
nector and of a mating complementary connector
(10),
the connector housing (1) having an extended hous-
ing cavity (13) that accommodates the mat seal (3)
and the back plate (5),
characterized in that
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a drain passage (16, 54) is created between the up-
per surface of the sealing means (3, 38) and the out-
side of the connector housing (1) for letting escape
water that may have ingressed into the housing cav-
ity (13) of the connector housing (1).

The electrical connector of claim 1 wherein

the sealing means (3, 38) comprise the mat seal (3)
and a number of individual seals (38) that are ac-
commodated in separate housing passages (18) ad-
jacent to, but separate from the extended housing
cavity (13), the drain passage (16, 54) connecting
the individual seal upper sides with the connector
housing outside.

The electrical connector of claim 2 wherein

the back plate (5) has corner passages (58) regis-
tering to the separate housing passages (18), the
corner passages (58) having narrowed diameters
relative to the respective diameters of the separate
housing passages (18).

The electrical connector of claim 2 or 3 wherein
the extended housing cavity (13) has an upper, larg-
er section (13a) for accommodating the back plate
(5) and a lower, smaller section (13b) for accommo-
dating the mat seal (3).

The electrical connector of any of claims 1-4 wherein
the drain passage (16, 54) extends between under
side portions of the back plate (5) on one hand and
upper side portions formed by a level surface (14)
of the housing cavity (13) and the upper surfaces of
the sealing means (3, 38) on the other hand.

The electrical connector of any of claims 1-5 wherein
the back plate (5) has a basic shape of a right par-
allelepiped with corner passages (58) near the cor-
ner edges and smaller passages (59) in the central
sector, and has lugs (56) on lateral sides (51) of the
parallelepiped,

the mat seal (3) has a basic shape of a right paral-
lelepiped conforming to the central sector of the back
plate (5) and has smaller passages (39) registering
to the smaller passages (59) of the back plate (5);
the housing cavity (13) has two ground levels, an
upper ground level (14) for supporting the back plate
(5) and a lower ground level (15) for supporting the
mat seal (3),

the housing sidewalls (11) have lateral openings (16)
communicating with the upper cavity ground level
(14) and cooperating with the back plate lugs (56) to
hold the back plate (5) on place, and

the upper cavity ground level (14) includes separate
housing passages (18) registering to the corner pas-
sages (58) of the back plate (5) and receiving each
an individual seal (38) for sealing a respective con-
ductor (4) of bigger cross section.
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The electrical connector of claim wherein

one of the back plate (5) or the mat seal (3) has
supporting ribs (53) to create a narrow gap (54) be-
tween back plate (5) and mat seal (3), the narrow
gap (54) communicating the upper cavity ground lev-
el (14) and the upper surfaces of the mat seal (3)
and of the individual seals (38) with the lateral open-
ings (16) in the housing sidewalls (11).

The electrical connector of claim 6 wherein

the supporting ribs (53) are provided at four corners
and at the middle of the lateral sides of the central
sector of the back plate (5).

The electrical connector according to one of claims
6 through 8 wherein

the lateral openings (16) in the housing sidewall (11)
are arranged above the peripheral seal (6), and to-
gether with this seal (6), are covered by a shroud
(17) extending around the connector housing.

The electrical connector according to one of claims
6 through 9 wherein

the hood (8), in its interior, has leading surfaces (84)
for supporting the conductors (4) that make a bend
at the upper cavity ground level (14)from horizontal
to vertical into a respective one of the passages (58,
18) of the back plate (5) and of the connector housing

(1.

The electrical connector according to one of claims
6 through 10 wherein

the back plate (5), inits central section, has four rows
of smaller passages (59).

The electrical connector of claim 11 wherein
the smaller passages (59) are differently small
among rows or within rows.
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