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(54) Vehicle-side connector

(57) An object of the present invention is to prevent
penetration of water into a vehicle side while removing
air at the time of connecting two connectors.

A vehicle-side connector 10 of the present invention
is provided with a housing 20 to which a charging con-
nector is connectable from front, vehicle-side terminals
30 connectable to charging terminals provided in the
charging connector, a terminal accommodating portion
22 provided in the housing 20 and including a plurality of
terminal accommodating holes H1 for accommodating
the terminal fittings therein, a retainer 40 including a par-
tition wall 45 to be inserted between a pair of adjacent
terminal accommodating holes H1, and to be mounted
onto the outer periphery of the terminal accommodating
portion 22 from behind, first drainage holes 24 formed at
sides of peripheral parts of inner walls of the terminal
accommodating holes H1 distant from the partition wall
45, and water guiding portions 26 formed to be down-
wardly sloped from the peripheral edges of the first drain-
age holes 24 toward the outer periphery of the terminal
accommodating portion 22.
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Description

[0001] The present invention relates to a vehicle-side
connector to be connected to a charging connector at
the time of charging.
[0002] A vehicle-side connector of this type is known,
for example, from Japanese Unexamined Patent Publi-
cation No. H07-130426. This vehicle-side connector in-
cludes a connector housing internally formed with cavi-
ties for accommodating terminal fittings. Waterproof
seals are interposed between the inner peripheries of the
cavities and the outer peripheries of the terminal fittings.
The waterproof seals prevent penetration of water re-
tained in clearances between the cavities and the termi-
nal fittings into a vehicle side.
[0003] However, in the above construction, it is difficult
for air retained between the two connectors to escape to
the outside at the time of connecting the mating charging
connector to the vehicle-side connector. Thus, a large
connecting force is necessary. Thus, if the two connec-
tors are connected in this state, the trapped air pushes
the waterproof seals backward to form clearances be-
tween the cavities and the terminal fittings, wherefore the
water may enter the vehicle side through these clearanc-
es.
[0004] The present invention was developed in view
of the above situation and an object thereof is to prevent
penetration of water into a vehicle side while removing
air at the time of connecting two connectors.
[0005] This object is solved according to the invention
by the features of the independent claim. Particular em-
bodiments are subject of the dependent claims.
[0006] According to the invention, there is provided a
vehicle-side connector to be connected to a charging
connector at the time of charging, comprising: a housing
to which the charging connector is connectable from
front; terminal fittings connectable to charging terminals
provided in the charging connector; a terminal accom-
modating portion provided in the housing and including
a plurality of terminal accommodating holes for at least
partly accommodating the terminal fittings therein; at
least one partition wall to be inserted or provided between
a pair of adjacent terminal accommodating holes; one or
more first drainage holes formed at one or more periph-
eral parts of inner walls of the terminal accommodating
holes distant from the partition wall; and one or more
water guiding portions formed to substantially be down-
wardly sloped from the peripheral edges of the first drain-
age holes toward the outer periphery of the terminal ac-
commodating portion.
[0007] According to a particular embodiment, the at
least one partition wall is provided in or on a retainer to
be mounted onto the outer periphery of the terminal ac-
commodating portion particularly substantially from be-
hind.
[0008] According to a further particular embodiment,
there is provided a vehicle-side connector to be connect-
ed to a charging connector at the time of charging, com-

prising a housing to which the charging connector is con-
nectable from front; terminal fittings connectable to
charging terminals provided in the charging connector;
a terminal accommodating portion provided in the hous-
ing and including a plurality of terminal accommodating
holes for accommodating the terminal fittings therein; a
retainer including a partition wall to be inserted between
a pair of adjacent terminal accommodating holes and to
be mounted onto the outer periphery of the terminal ac-
commodating portion from behind; first drainage holes
formed at peripheral parts of inner walls of the terminal
accommodating holes distant from the partition wall; and
water guiding portions formed to be downwardly sloped
from the peripheral edges of the first drainage holes to-
ward the outer periphery of the terminal accommodating
portion.
[0009] According to this construction, air retained be-
tween the two connectors can be allowed to escape to
the outside through the first drainage holes when the
charging connector is connected to the vehicle-side con-
nector at the time of charging. Thus, a small connecting
force is sufficient. Further, if a grommet is, for example,
so mounted as to cover the terminal accommodating por-
tion, water retained between the two connectors is guided
into the grommet through the first drainage holes, the
water guiding portions and the outer periphery of the ter-
minal accommodating portion and discharged to the out-
side of a vehicle through an escaping hole formed in this
grommet. Thus, water penetration into the vehicle can
be prevented while air is removed at the time of connect-
ing the two connectors.
[0010] Since the partition wall is at least partly inserted
between the two adjacent terminal accommodating holes
in the above construction, a short circuit between the two
terminal fittings accommodated in the two terminal ac-
commodating holes can be reliably prevented. On the
other hand, if the partition wall is provided, a discharge
path toward the partition wall is blocked, which may make
water easily retained in the terminal accommodating
holes. In this respect, according to the above construc-
tion, the first drainage holes are formed at the peripheral
parts of the inner walls of the terminal accommodating
holes distant from the partition wall. Thus, if a grommet
is, for example, so mounted as to cover the terminal ac-
commodating portion, water retained in the terminal ac-
commodating holes can be discharged into the grommet
via the water guiding portions through the first drainage
holes.
[0011] Particular embodiments may have the following
constructions.
[0012] The terminal accommodating portion may in-
clude a front projecting portion substantially projecting
forward of the housing, a rear projecting portion substan-
tially projecting backward of the housing, and partition
walls which at least partly partition the terminal accom-
modating holes into front and rear sections.
[0013] One or more second drainage holes may be
formed to penetrate through the partition walls substan-
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tially in forward and backward directions.
[0014] The first drainage holes may be formed in a
peripheral wall of the rear projecting portion.
[0015] Particularly, the terminal accommodating por-
tion may include a front projecting portion projecting for-
ward of the housing, a rear projecting portion projecting
backward of the housing, and partition walls which par-
tition the terminal accommodating holes into front and
rear sections; second drainage holes may be formed to
penetrate through the partition walls in forward and back-
ward directions, and the first drainage holes may be
formed in a peripheral wall of the rear projecting portion.
[0016] According to this construction, water retained
in the front projecting portion can be discharged into the
rear projecting portion through the second drainage holes
and further discharged to the water guiding portions
through the first drainage holes.
[0017] Each terminal fitting may include at least one
flange portion to be brought into contact with the rear
surface of the partition wall.
[0018] The inner wall of each terminal accommodating
hole in the rear projecting portion may be recessed to
form at least one bypass groove which can discharge
water backward from the second drainage hole while by-
passing the flange portion.
[0019] Particularly, each terminal fitting may include a
flange portion to be brought into contact with the rear
surface of the partition wall; and the inner wall of each
terminal accommodating hole in the rear projecting por-
tion may be recessed to form a bypass groove which can
discharge water backward from the second drainage hole
while bypassing the flange portion.
[0020] According to this construction, even if the ter-
minal fittings are inserted in the terminal accommodating
holes, water retained in the front projecting portion can
be discharged backward via the bypass grooves through
the second drainage holes.
[0021] The retainer may include a plurality of mounting
pieces to be mounted on the outer periphery of the rear
projecting portion.
[0022] At least one clearance which can allow passage
of water may be formed substantially in a circumferential
direction between the mounting pieces and the outer pe-
riphery of the rear projecting portion.
[0023] Particularly, the retainer may include a plurality
of mounting pieces to be mounted on the outer periphery
of the rear projecting portion; and a clearance which can
allow passage of water may be formed in a circumferen-
tial direction between the mounting pieces and the outer
periphery of the rear projecting portion.
[0024] According to this construction, if a grommet is,
for example, so mounted as to cover the terminal accom-
modating portion, water discharged to the outer periphery
of the terminal accommodating portion from the water
guiding portions can be discharged into the grommet
through the clearance.
[0025] The bypass groove may be formed in area at
least partly overlapping the one or more second drainage

holes substantially in radial directions of the terminal ac-
commodating holes.
[0026] The retainer may include a base portion and
one or more mounting pieces to be mounted on the ter-
minal accommodating portion.
[0027] One or more cutout holes may be formed in a
range from the base portion to the mounting pieces so
as to allow an introduction of one or more wires connect-
ed to the terminal fittings to the base portion, and/or the
one or more wires are arranged radially inwardly of the
cutout holes.
[0028] Mounting pieces may be intermittently arranged
along the outer peripheral surface of the base portion.
[0029] According to the above, water penetration into
a vehicle can be prevented while air is removed at the
time of connecting two connectors.
[0030] These and other objects, features and advan-
tages of the present invention will become more apparent
upon reading of the following detailed description of pre-
ferred embodiments and accompanying drawings. It
should be understood that even though embodiments
are separately described, single features thereof may be
combined to additional embodiments.

FIG. 1 is an exploded perspective view of a vehicle-
side connector according to one embodiment,
FIG. 2 is a perspective view of a vehicle-side con-
nector in which a water-stop cap is at an open posi-
tion,
FIG. 3 is a perspective view of the vehicle-side con-
nector in which the water-stop cap is at a closed po-
sition,
FIG. 4 is a front view of the vehicle-side connector
in which the water-stop cap is at the closed position,
FIG. 5 is a section along A-A in FIG. 4,
FIG. 6 is a front view of a housing in which vehicle-
side terminals are mounted in a terminal accommo-
dating portion,
FIG. 7 is a section along B-B in FIG. 6,
FIG. 8 is a section along C-C in FIG. 4,
FIG. 9 is a section along D-D in FIG. 8,
FIG. 10 is a view showing a state where the terminal
fittings in FIG. 9 are not mounted,
FIG. 11 is a section along E-E in FIG. 9,
FIG. 12 is a section along F-F in FIG. 9,
FIG. 13 is a rear view of the housing showing a re-
tainer mounted state,
FIG. 14 is a section along G-G in FIG. 13,
FIG. 15 is a view showing a state where the retainer
in FIG. 8 is not mounted,
FIG. 16 is a front view of the housing,
FIG. 17 is a section along H-H in FIG. 16,
FIG. 18 is a section along I-I in FIG. 16,
FIG. 19 is a rear view of the housing,
FIG. 20 is a front view of the retainer,
FIG. 21 is a section along J-J in FIG. 20,
FIG. 22 is a rear view of the retainer,
FIG. 23 is a front view of a grommet, and
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FIG. 24 is a section along K-K in FIG. 23.

<Embodiment>

[0031] One particular embodiment of the present in-
vention is described with reference to FIGS. 1 to 24. As
shown in FIG. 1, a vehicle-side connector 10 in this em-
bodiment includes a housing 20, one or more, particularly
a plurality of vehicle-side terminals 30, at least one re-
tainer 40 and/ora grommet 50 and the like. This vehicle-
side connector 10 is to be fixed to a body (not shown) of
a vehicle and a charging connector (not shown) arranged
outside the vehicle is connectable to the housing 20 sub-
stantially from front.
[0032] The vehicle-side terminals 30 particularly in-
clude a pair of power terminals 31, a pair of signal termi-
nals 32 and/or a ground terminal 33. Each vehicle-side
terminal 30 includes a wire connecting portion 30A, to
which a wire W is to be electrically conductively connect-
ed. Wires W connected to the both power terminals 31
are to be connected to a vehicle-side battery (not shown),
and charging is possible by electrically connecting the
charging connector to the vehicle-side connector 10. On
the other hand, a terminal connecting portion 30C (par-
ticularly substantially in the form of a round pin) projects
before or adjacent to the wire connecting portion 30A. A
flange portion 30B bulging radially outwardly is formed
between the wire connecting portion 30A and the terminal
connecting portion 30C. Note that a shrinkable tube 34
particularly is mounted in an area from the wire connect-
ing portion 30A to a coating of the wire W. By this, the
interior of the wire connecting portion 30A is made fluid-
or watertight.
[0033] The housing 20 is made e.g. of synthetic resin
and includes a mounting portion 21 (particularly substan-
tially in the form of a substantially rectangular flat plate)
and a terminal accommodating portion 22 (particularly
substantially in the form of a cylinder) penetrating through
the mounting portion 21 substantially in forward and
backward directions. One or more, particularly four col-
lars 23 are provided at (e.g. four) corners of the mounting
portion 21 particularly by insert molding. The housing 20
is to be fixed to the body particularly by inserting one or
more bolts (not shown) into these one or more collars 23
and screwing them into one or more respective bolt holes
formed in the body.
[0034] As shown in FIG. 17, the terminal accommo-
dating portion 22 includes a front projecting portion 22A
substantially projecting forward of the mounting portion
21 and/or a rear projecting portion 22B substantially pro-
jecting backward of the mounting portion 21. A fluid- or
water-stop cap 60 is openably and closably attached to
a front end opening of the front projecting portion 22A.
This water-stop cap 60 is swingable between an open
position shown in FIG. 2 and a closed position shown in
FIG. 3. At least one hook 61 for holding the water-stop
cap 60 at the closed position is provided at or near an
end portion of the front end opening of the front projecting

portion 22A opposite to a mounted part of the water-stop
cap 60.
[0035] One or more, particularly a plurality of terminal
accommodating holes H1 are formed to penetrate
through the terminal accommodating portion 22 substan-
tially in forward and backward directions. At the closed
position, the water-stop cap 60 is closed to seal the front
end opening of the front projecting portion 22A, where-
fore the interiors of the terminal accommodating holes
H1 are made fluid- or watertight. On the other hand, since
the water-stop cap 60 is released at the open position at
the time of charging, water may enter the interiors of the
terminal accommodating holes H1. Also when the charg-
ing connector in a wet state is fitted into the front end
opening of the front projecting portion 22A, water or other
fluid may enter the interiors of the terminal accommodat-
ing holes H1. Accordingly, the water or liquid having en-
tered the interiors of the terminal accommodating holes
H1 needs to be discharged to the outside of the vehicle.
This drainage structure is described in detail later.
[0036] As shown in FIGS. 17 and 18, the terminal ac-
commodating holes H1 are at least partly partitioned into
front and rear sections by one or more partition walls 22C
formed in the terminal accommodating portion 22. The
partition walls 22C are formed with one or more terminal
insertion holes through which the terminal connecting
portions 30C are at least partly insertable. As shown in
FIG. 16, one or more second drainage holes 25 are
formed below the terminal insertion holes in the partition
walls 22C to penetrate substantially in forward and back-
ward directions. Accordingly, when the vehicle-side ter-
minal 30 is at least partly inserted into the terminal ac-
commodating hole H1 from an insertion side, particularly
substantially from behind, the terminal connecting por-
tion 30C passes through the terminal insertion hole,
projects forward from the partition wall 22C and is
stopped at its distal or front end position by the contact
of the flange portion 30B with (particularly the rear surface
of) the partition wall 22C as shown in FIG. 5.
[0037] The retainer 40 is made e.g. of synthetic resin
and to be mounted into the housing 20 in a mounting
direction, particularly substantially from behind as shown
in FIG. 1. As shown in FIG. 20, this retainer 40 includes
a base portion 42 particularly formed with one or more,
particularly a plurality of (particularly substantially U-
shaped and/or projecting) retaining pieces 41, and one
or more, particularly a plurality of mounting pieces 43
standing up or projecting from the outer peripheral edge
of the base portion 42 and to be mounted on the outer
periphery of the rear projecting portion 22B. The retaining
pieces 41 are respectively at least partly inserted into the
corresponding terminal accommodating holes H1 by
mounting the retainer 40 into the housing 20. Further,
the respective mounting pieces 43 are intermittently ar-
ranged along the outer peripheral surface of the base
portion 42 as shown in FIG. 22.
[0038] One or more, particularly a plurality of (particu-
larly substantially radially cut) cutout holes 44 are formed
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in a range from the base portion 42 to the mounting pieces
43. These one or more cutout holes 44 are for allowing
the introduction of the one or more wires W to the base
portion 42, and the one or more wires W are arranged
radially inwardly of the cutout holes 44 as shown in FIG.
13. Since the respective cutout holes 44 are formed in
the mounting pieces 43 in this way, it is not necessary to
at least partly insert the wires W into the cutout holes 44
beforehand and the retainer 40 can be mounted into the
rear projecting portion 22B with one or more, particularly
a plurality of wires W pulled out backward from the rear
projecting portion 22B. As shown in FIG. 20, the respec-
tive retaining pieces 41 particularly substantially are ar-
ranged only in parts left as the base portion 42 is radially
cut, i.e. in radially inner ends of the cutout holes 44. Note
that the respective retaining pieces 41 are arranged
along the inner peripheral surfaces of the corresponding
terminal accommodating holes H1 as shown in FIG. 9.
[0039] Out of the plurality of retaining pieces 41, a pair
of lateral (left and right) retaining pieces 41 arranged in
one level (e.g. in an upper level) substantially correspond
to the terminal accommodating holes H1 into which the
power terminals 31 are to be at least partly inserted. Since
a relatively large current flows in the power terminals 31,
a partition wall 45 is provided between the two retaining
pieces 41 in the one (upper) level to improve isolation
thereof and/or to prevent a short circuit between the two
power terminals 31. This partition wall 45 stands up or
projects from the base portion 42 similar to the retaining
pieces 41, and is to be at least partly inserted between
the two terminal accommodating holes H1 corresponding
to the two power terminals 31. Accordingly, water pene-
tration between the two terminal accommodating holes
H1 is prevented by the partition wall 45 to prevent a short
circuit of the two power terminals 31. Note that a pair of
retaining pieces 41 arranged in another level (e.g. a mid-
dle or intermediate level) substantially correspond to the
two terminal accommodating holes H1 into which the two
signal terminals 32 are to be at least partly inserted and
the retaining piece 41 arranged in the center or interme-
diate position of yet another level (e.g. a lower level) sub-
stantially corresponds to the terminal accommodating
hole H1 into which the ground terminal 33 is to be at least
partly inserted.
[0040] As shown in FIG. 21, one or more locking por-
tions 43A are formed at or near projecting ends of the
one or more mounting pieces 43. These locking portions
43A substantially are displaceable in a surface direction
of the base portion 42 with ends thereof toward the base
portion 42 as base ends. On the other hand, one or more
engaging portions 22D engageable with the one or more
respective locking portions 43A substantially in forward
and backward directions are formed on (particularly the
outer periphery of) the rear projecting portion 22B as
shown in FIG. 18. Thus, when the retainer 40 is at least
partly mounted into the rear projecting portion 22B, the
locking portion(s) 43A is/are engaged with the engaging
portion(s) 22D substantially in forward and backward di-

rections as shown in FIG. 5, whereby the respective
mounting pieces 43 are held in a mounted state on the
outer periphery of the rear projecting portion 22B. Fur-
ther, as shown in FIG. 5, the respective retaining pieces
41 come into contact with the respective flange portions
30B particularly substantially from behind, wherefore the
vehicle-side terminals 30 are so held in the terminal ac-
commodating holes H1 as not to come out backward.
[0041] The grommet 50 is made of a resilient material
such as rubber and includes at least one mountable por-
tion 51 which can come substantially into surface contact
with the mounting portion 21 of the housing 20 (from be-
hind) and at least one wire inserting portion 52 forming
an opening in the mountable portion 51 and extending
backward as shown in FIG. 23. The mountable portion
51 particularly is to be held in surface contact with the
mounting portion 21 by a known fixing means. The wire
inserting portion 52 particularly substantially is bellows-
like and/or deflectable in a direction in which the wires
W are to be deflected. As shown in FIG. 24, at leas one
escaping hole 53 is formed to penetrate through the lower
surface of the wire inserting portion 52. The exterior of
the wire inserting portion 52 communicates with the out-
side of the vehicle. Thus, water discharged into the wire
inserting portion 52 from the outer periphery of the ter-
minal accommodating portion 22 is or can be discharged
to the outside of the vehicle through the escaping hole 53.
[0042] In the rear projecting portion 22B of the terminal
accommodating portion 22 in this embodiment, one or
more inner walls of the terminal accommodating holes
H1 are partly cut out or left out to form one or more first
drainage holes 24 as shown in FIG. 19. The first drainage
holes 24 are formed in peripheral parts of the inner walls
of the terminal accommodating holes H1 distant from the
partition wall 45 to be at least partly inserted between the
two terminal accommodating holes H1 in the one (upper)
level. In other words, the one or more first drainage holes
24 are formed in the peripheral parts of the inner walls
of the terminal accommodating holes H1 close to the out-
er periphery of the rear projecting portion 22B.
[0043] Specifically, the first drainage holes 24 formed
in the terminal accommodating holes H1 in the one (up-
per) level and in the another (intermediate or middle) level
in FIG. 19 particularly are formed in a range from bottom
ends of the inner walls of the terminal accommodating
holes H1 to positions close to the outer periphery of the
rear projecting portion 22B and are open laterally. Fur-
ther, the first drainage hole 24 formed in the terminal
accommodating hole H1 in the yet another (lower) level
in FIG. 19 particularly is formed by cutting out a bottom
end portion of the inner wall of the terminal accommo-
dating hole H1 and/or substantially is open downward.
[0044] A liquid or water guiding portion 26 (particularly
substantially in the form of a downwardly sloped flat plate)
is connected to the bottom end of each of the first drain-
age holes 24 particularly in the upper and middle levels
in FIG. 19. This water guiding portion 26 is connected to
the outer periphery of the rear projecting portion 22B. In

7 8 



EP 2 390 959 A1

6

5

10

15

20

25

30

35

40

45

50

55

other words, the water guiding portion 26 is downwardly
sloped from (close to) the lower edge of the first drainage
hole 24 and/or connected to the outer periphery of the
rear projecting portion 22B. Thus, water can be dis-
charged from the first drainage hole 24 to the outer pe-
riphery of the rear projecting portion 22B along the water
guiding portion 26.
[0045] The lower side of the peripheral wall of the (par-
ticularly each) terminal accommodating hole H1 particu-
larly is recessed to form a bypass groove 27 as shown
in FIG. 9. The one or more bypass grooves 27 particularly
substantially project radially outwardly of the flange por-
tions 30B at least partly accommodated in the terminal
accommodating holes H1. The bypass grooves 27 are
formed in area at least partly overlapping the second
drainage holes 25 substantially in radial directions of the
terminal accommodating holes H1 shown in FIG. 10. Fur-
ther, the bypass grooves 27 particularly are formed in
areas not overlapping the retaining pieces 41 in radial
directions of the terminal accommodating holes H1
shown in FIG. 9. In addition, the bypass grooves 27 par-
ticularly are formed to substantially extend in forward and
backward directions to communicate with the second
drainage holes 25 and/or the cutout holes 44, for exam-
ple, as shown in FIG. 11. Thus, water in the front project-
ing portion 22A can pass in the one or more bypass
grooves 27 from the second drainage holes 25 while by-
passing the one or more flange portions 30B and can be
discharged into the grommet 50 as shown by a dashed-
dotted line L1 of FIG. 11, a dashed-dotted line L2 of FIG.
12 and/or a dashed-dotted line L3 of FIG. 15.
[0046] As shown in FIG. 14, (particularly the rear end
of the outer periphery of) the rear projecting portion 22B
particularly is cut in a circumferential direction to form a
stepped portion 28. A clearance which can allow passage
of liquid or water is formed between the stepped portion
28 and the retainer 40. Thus, the water discharged from
the first drainage holes 24 to the outer periphery of the
rear projecting portion 22B via the one or more water
guiding portions 26 does not stay in the retainer 40 and
can be discharged into the grommet 50 through the above
clearance.
[0047] Next, functions of this embodiment constructed
as above are described. First, upon assembling the ve-
hicle-side connector 10, the wire connecting portions 30A
of the vehicle-side terminals 30 are connected (particu-
larly crimped and connected) to ends of the wires W in
a state of FIG. 1 and/or the one or more shrinkable tubes
34 are mounted at least in the ranges from the wire con-
necting portions 30A to the coatings of the wires W. Sub-
sequently, when the one or more vehicle-side terminals
30 at least partly are inserted into the terminal accom-
modating holes H1 (particularly substantially from be-
hind), the terminal connecting portions 30C of the vehi-
cle-side terminals 30 are passed through the partition
walls 22C to be at least partly accommodated in the front
projecting portion 22A and the flange portions 30B come
substantially into contact with the rear surfaces of the

partition walls 22C to hold the vehicle-side terminals 30
at their distal or front end positions.
[0048] Thereafter, the retainer 40 is mounted into or
to the rear projecting portion 22B (particularly substan-
tially from behind). Upon mounting the retainer 40, the
respective wires W are at least partly accommodated in
the one or more cutout holes 44 beforehand and the one
or more retaining pieces 41 at least partly are inserted
into the terminal accommodating holes H1 (particularly
substantially from behind) to be brought into contact with
the rear surfaces of the flange portions 30B. Particularly
simultaneously with this, the one or more locking portions
43A of the one or more mounting pieces 43 are engaged
with the one or more engaging portions 22D of the one
or more rear projecting portion 22B, whereby the mount-
ing pieces 43 are held in the mounted state on the outer
periphery of the rear projecting portion 22B. Thus, the
retainer 40 is fixed or mounted to the rear projecting por-
tion 22B and the vehicle-side terminals 30 are held and/or
retained in the terminal accommodating holes H1. Sub-
sequently, the grommet 50 is fixed to the housing 20 and
the vehicle-side connector 10 is fixed (particularly bolted)
to the body of the vehicle when the assembling of the
vehicle-side connector 10 is completed.
[0049] Upon charging the battery of the vehicle, the
fluid- or water-stop cap 60 is opened from the closed
position to the open position and the charging connector
is connected to the housing 20. At this time, air in the
terminal accommodating holes H1 escapes into the in-
terior of the grommet 50 through the second drainage
holes 25, the bypass grooves 27, the cutout holes 44 and
the like, wherefore a small connecting force is sufficient.
In an open state of the water-stop cap 60, rainwater
and/or conductive liquid at the time of washing the vehicle
may, for example, splash on the vehicle-side connector
10. In such cases, the liquid (rainwater and the like) hav-
ing splashed on the vehicle-side connector 10 need to
be quickly discharged to the outside of the vehicle.
[0050] Accordingly, liquid or water retained in the ter-
minal accommodating holes H1 of the front projecting
portion 22A is or can be discharged into the one or more
terminal accommodating holes H1 of the rear projecting
portion 22B through the one or more second drainage
holes 25 and/or the one or more bypass grooves 27.
Thereafter, the water in the terminal accommodating
holes H1 is or can be discharged into the grommet 50
particularly mainly via two discharge paths. The first dis-
charge path is the one passing the one or more first drain-
age holes 24, the one or more water guiding portions 26,
the stepped portion 28 and the like. The second dis-
charge path is the one directly discharging water back-
ward from the one or more cutout holes 44. In this way,
the water in the one or more terminal accommodating
holes H1 is or may be quickly discharged into the grom-
met 50 and discharged to the outside of the vehicle
through the escaping hole 53.
[0051] As described above, in this embodiment, the
one or more first drainage holes 24 are formed in the

9 10 



EP 2 390 959 A1

7

5

10

15

20

25

30

35

40

45

50

55

inner wall of the rear projecting portion 22B and/or the
one or more water guiding portions 26 are connected to
the lower edges of the first drainage holes 24. Thus, the
water in the terminal accommodating holes H1 can be
discharged into the grommet 50. Alternatively, the water
in the one or more terminal accommodating holes H1
can be allowed to pass in the one or more bypass grooves
17 from the one or more second drainage holes 25 while
bypassing the one or more flange portions 30B, and dis-
charged into the grommet 50 through the one or more
cutout holes 44 from the one or more bypass grooves
27. Further, the water discharged to the outer periphery
of the rear projecting portion 22B particularly can also be
discharged into the grommet 50 through the clearance
formed between the stepped portion 28 and the retainer
40. In this way, a short circuit between the two power
terminals 31 can be prevented by at least partly inserting
the partition wall 45 between the two terminal accommo-
dating holes H1 in the upper level, the water in the ter-
minal accommodating holes H1 can be efficiently dis-
charged into the grommet 50, and/or the water in the
grommet 50 can be discharged to the outside of the ve-
hicle through the escaping hole 53.
[0052] Accordingly, to prevent penetration of water into
a vehicle side while removing air at the time of connecting
two connectors, a vehicle-side connector 10 is provided
with a housing 20 to which a charging connector is con-
nectable from front, one or more vehicle-side terminals
30 connectable to one or more respective charging ter-
minals provided in the charging connector, a terminal ac-
commodating portion 22 provided in or on the housing
20 and including one or more, particularly a plurality of
terminal accommodating holes H1 for at least partly ac-
commodating the terminal fittings therein, particularly a
retainer 40 including at least one partition wall 45 to be
at least partly inserted between a pair of adjacent terminal
accommodating holes H1, and to be mounted onto the
outer periphery of the terminal accommodating portion
22 particularly substantially from behind, one or more
first drainage holes 24 formed at sides of peripheral parts
of inner walls of the terminal accommodating holes H1
distant from the partition wall 45, and one or more water
guiding portions 26 formed to substantially be downward-
ly sloped from the peripheral edges of the first drainage
holes 24 toward the outer periphery of the terminal ac-
commodating portion 22.

<Other Embodiments>

[0053] The present invention is not limited to the above
described and illustrated embodiment. For example, the
following embodiments are also included in the technical
scope of the present invention as defined by the claims.

(1) Although the one or more first drainage holes are
formed in the peripheral wall of the rear projecting
portion in the above embodiment, they may be
formed in the peripheral wall of the front projecting

portion according to the present invention. In this
case, the grommet may be so mounted as to cover
the front projecting portion.
(2) Although the one or more vehicle-side terminals
are held at their front end positions by providing the
partition walls in the above embodiment, it is not al-
ways necessary to provide the partition walls accord-
ing to the present invention. For example, if the ve-
hicle-side terminals are female terminal fittings, front
walls with which front end portions of the vehicle-
side terminals come into contact may be provided at
the front ends of the terminal accommodating holes
and the vehicle-side terminals may be held at their
front end positions by these front walls.
(3) Although the one or more bypass grooves are
formed only in the rear projecting portion in the above
embodiment, the bypass grooves may be formed in
the entire area from the front projecting portion to
the rear projecting portion according to the present
invention.
(4) Although the clearance is formed by providing
the stepped portion at the rear edge of the outer pe-
riphery of the rear projecting portion in the above
embodiment, a clearance may be additionally or al-
ternatively formed by forming a recessed groove in
the base portion of the retainer according to the
present invention.

LIST OF REFERENCE NUMERALS

[0054]

10 ... vehicle-side connector
20 ... housing
22 ... terminal accommodating portion
22A ... front projecting portion
22B ... rear projecting portion
22C ... partition wall
24 ... first drainage hole
25 ... second drainage hole
26 ... water guiding portion
27 ... bypass groove
28 ... stepped portion (clearance)
30 ... vehicle-side terminal (terminal fitting)
30B ... flange portion
40 ... retainer
43 ... mounting piece
45 ... partition wall
50 ... grommet
53 ... escaping hole
H ... terminal accommodating hole

Claims

1. A vehicle-side connector (10) to be connected to a
charging connector at the time of charging, compris-
ing:
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a housing (20) to which the charging connector
is connectable from front;
terminal fittings (30) connectable to charging ter-
minals provided in the charging connector;
a terminal accommodating portion (22) provided
in the housing (20) and including a plurality of
terminal accommodating holes (H) for at least
partly accommodating the terminal fittings (30)
therein;
at least one partition wall (45) to be inserted or
provided between a pair of adjacent terminal ac-
commodating holes (H);
one or more first drainage holes (24) formed at
one or more peripheral parts of inner walls of
the terminal accommodating holes (22) distant
from the partition wall (45); and
one or more water guiding portions (26) formed
to substantially be downwardly sloped from the
peripheral edges of the first drainage holes (24)
toward the outer periphery of the terminal ac-
commodating portion (22).

2. A vehicle-side connector according to claim 1,
wherein the at least one partition wall (45) is provided
in or on a retainer (40) to be mounted onto the outer
periphery of the terminal accommodating portion
(22) particularly substantially from behind.

3. A vehicle-side connector according to any one of the
preceding claims, wherein the terminal accommo-
dating portion (22) includes a front projecting portion
(22A) substantially projecting forward of the housing
(20), a rear projecting portion (22B) substantially pro-
jecting backward of the housing (20), and partition
walls (22C) which at least partly partition the terminal
accommodating holes (H) into front and rear sec-
tions.

4. A vehicle-side connector according to claim 3,
wherein one or more second drainage holes (25) are
formed to penetrate through the partition walls (22C)
substantially in forward and backward directions.

5. A vehicle-side connector according to claim 3 or 4,
wherein the first drainage holes (24) are formed in a
peripheral wall of the rear projecting portion (22B).

6. A vehicle-side connector according to claim 3, 4 or
5, wherein each terminal fitting (30) includes at least
one flange portion (30B) to be brought into contact
with the rear surface of the partition wall (22C).

7. A vehicle-side connector according to claim 6,
wherein the inner wall of each terminal accommo-
dating hole (H) in the rear projecting portion (22B) is
recessed to form at least one bypass groove (27)
which can discharge water backward from the sec-
ond drainage hole (25) while bypassing the flange

portion (30B).

8. A vehicle-side connector according to any one of the
preceding claims 2 to 7, wherein the retainer (40)
includes a plurality of mounting pieces (43) to be
mounted on the outer periphery of the rear projecting
portion (22B).

9. A vehicle-side connector according to claim 8,
wherein at least one clearance (28) which can allow
passage of water is formed substantially in a circum-
ferential direction between the mounting pieces (43)
and the outer periphery of the rear projecting portion
(22B).

10. A vehicle-side connector according to any one of the
preceding claims 7 to 9, wherein the bypass groove
(27) is formed in area at least partly overlapping the
one or more second drainage holes (25) substantial-
ly in radial directions of the terminal accommodating
holes (H).

11. A vehicle-side connector according to any one of the
preceding claims 2 to 9, wherein the retainer (40)
includes a base portion (42) and one or more mount-
ing pieces (43) to be mounted on the terminal ac-
commodating portion (22).

12. A vehicle-side connector according to claim 11,
wherein one or more cutout holes (44) are formed in
a range from the base portion (42) to the mounting
pieces (43) so as to allow an introduction of one or
more wires (W) connected to the terminal fittings (20)
to the base portion (42), and/or the one or more wires
(W) are arranged radially inwardly of the cutout holes
(44).

13. A vehicle-side connector according to claim 11 or
12, wherein mounting pieces (43) are intermittently
arranged along the outer peripheral surface of the
base portion (42).
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