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(54) CHARGING CONNECTOR

(57) A charge connector (1) includes a connector
case (10) and a connector body (20). The connector case
(10) includes a pair of case split members (10A, 10B) to
be coupled together. The connector body (20) is housed
in the connector case (10) and includes charge terminals
connected with electric wires and housed in a connector
housing (21). The connector housing (21) is provided with
rotation direction regulation projections (23C). The case
split members (10A, 10B) are provided with rotation di-
rection regulation holes (14B) that engage with the rota-
tion direction regulation projections (23C). The case split
member (10A) is provided with a temporarily holding por-
tion (16) for holding the connector housing (21) at a tem-
porarily housed position. The connector housing (21) is
provided with a temporarily held portion (26) at which the
temporarily holding portion (16) is locked.
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Description

[TECHNICAL FIELD]

[0001] The present invention relates to a charge con-
nector used for charging a battery mounted on a vehicle
such as an electric vehicle and a hybrid electric vehicle.

[BACKGROUND ART]

[0002] Conventionally, a charge connector is used for
charging a battery mounted on a vehicle such as an elec-
tric vehicle (EV) and a hybrid electric vehicle (HEV) (refer
to PTL 1). An example of such a charge connector will
be described below with reference to Fig. 1.
[0003] A conventional charge connector 100 shown in
Fig. 1 includes a connector case 110 formed of a pair of
case split members 110A, 110B to be coupled together,
a connector body 120 housed in the connector case 110
and including a plurality of charge terminals (not shown
in Fig. 1) connected with electric wires W and housed in
a connector housing 121, and a lock mechanism 130
capable of preventing a mating connector (not shown in
Fig. 1) and the connector body 120 fitted together from
separating from each other.
[0004] The connector case 110 includes a housing
holding portion 111 for housing the connector housing
121 of the connector body 120, an electric wire housing
portion 112 for housing the electric wires W connected
to the charge terminals (not shown in Fig. 1) in the con-
nector body 120, and a lock housing portion 113 for hous-
ing the lock mechanism 130 above the housing holding
portion 111 and the electric wire housing portion 112.
[0005] The housing holding portion 111 is provided
with positioning recesses 114. The positioning recesses
114 include an axial direction regulation groove 114A
formed between two axial direction regulation ribs 115A,
115B elongated along the opening at the front end of the
housing holding portion 111, and include rotation direc-
tion regulation holes 114B formed on the axial direction
regulation rib 115A.
[0006] Part of the electric wire housing portion 112
serves as a handle that an operator holds. The electric
wires W connected to the charge terminals (not shown
in Fig. 1) in the connector body 120 are drawn outward
from the housing holding portion 111 through the electric
wire housing portion 112.
[0007] The connector body 120 includes the plural
charge terminals (not shown in Fig. 1) connected to mat-
ing terminals of the mating connector (not shown in Fig.
1) and the connector housing 121 in which a plurality of
terminal housing portions 121A housing the respective
charge terminals are arranged at intervals in the circum-
ferential direction of the connector housing 121.
[0008] The connector housing 121 is provided with po-
sitioning projections 122 that engage with the positioning
recesses 114. The positioning projections 122 include
two elongated fit ribs 122A, 122B placed in front of the

axial direction regulation rib 115A and in the axial direc-
tion regulation groove 114A, respectively, and rotation
direction regulation projections 123 formed between the
two elongated fit ribs 122A, 122B to engage with the ro-
tation direction regulation holes 114B.
[0009] At the time of assembling the charge connector
100 described above, the connector body 120 is first in-
serted into one case split member 110A in a manner such
that the positioning portions 122 engage with the posi-
tioning recesses 114 of the one case split member 110A
so that the connector housing 121 is located at a tempo-
rarily housed position. This regulates a movement in an
axial direction and a rotation in a rotation direction of the
connector housing 121 in the one case split member
110A.
[0010] Next, while the positioning recesses 114 of the
other case split member 110B engage with the position-
ing projections 122, the edge of the one case split mem-
ber 110A is brought into contact with the edge of the other
case split member 110B.
[0011] Thereafter, the respective case split members
110A, 110B are fixed with, for example, bolts and nuts
so as to complete the assembly of the charge connector
100 in the state where the movement of the connector
housing 121 (the movement in the axial direction and the
rotation in the rotation direction) in the connector case
110 is regulated.

[CITATION LIST]

[PATENT LITERATURE]

[PTL 1]

[0012] Japanese Unexamined Patent Application Pub-
lication No. 2010-182471

[SUMMARY OF THE INVENTION]

[Technical Problem]

[0013] However, the conventional charge connector
100 described above has a problem that the engagement
between the rotation direction regulation holes 114B and
the rotation direction regulation projections 123 is re-
leased because the connector housing 121 located at
the temporarily housed position in the one case split
member 110A rises up from the one case split member
110A due to external force such as tensile force of the
electric wires W. As a result, the operator is required to
hold and keep the connector housing 121 at the tempo-
rarily housed position in the one case split member 110A
to assemble the charge connector 100, which compli-
cates the operation of assembling the charge connector
100.
[0014] The present invention has been made in order
to solve the above-mentioned problem. An object of the
present invention is to provide a charge connector capa-
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ble of reliably holding a connector housing at a tempo-
rarily housed position in one case split member so as to
improve operability of assembly of the charge connector.

[Solution to Problem]

[0015] A first aspect of the present invention is to pro-
vide a charge connector including: a connector case in-
cluding a plurality of case split members to be attached
together; and a connector body housed in the connector
case and including one or more charge terminals con-
nected with electric wires and housed in a connector
housing, wherein one of the plural case split members
and the connector housing is provided with a positioning
portion, another one of the plural case split members and
the connector housing is provided with a portion to be
positioned that engages with the positioning portion, the
connector body is inserted into one case split member in
a manner such that the positioning portion engages with
the portion to be positioned so that the connector housing
is located at a temporarily housed position, the one case
split member temporarily housing the connector housing
is attached with another case split member, one of the
one case split member and the connector housing is pro-
vided with a temporarily holding portion for keeping the
connector housing at the temporarily housed position,
and another one of the one case split member and the
connector housing is provided with a temporarily held
portion at which the temporarily holding portion is locked.
[0016] According to a second aspect of the present
invention, the temporarily holding portion includes a base
end fixed to the one case split member and a free end,
the temporarily holding portion allows the connector
housing to be inserted into the temporarily housed posi-
tion in the one case split member, and the temporarily
holding portion is locked at the temporarily held portion
with the connector housing located at the temporarily
housed position.
[0017] According to a third aspect of the present inven-
tion, the number of the charge terminals is two or more,
the connector housing includes two or more of terminal
housing portions housing the respective two or more of
the charge terminals and arranged at intervals in a cir-
cumferential direction of the connector housing, and the
temporarily held portion is a step formed on a circumfer-
ential surface of one of the terminal housing portions.

[Advantageous Effects of Invention]

[0018] According to the aspects of the present inven-
tion, since the temporarily holding portion is locked at the
temporarily held portion in a state where the connector
housing is located at the temporarily housed position in
the one case split member, an operator can keep the
connector housing at the temporarily housed position in
the one case split member so as to improve the opera-
bility of assembly of the charge connector.

[BRIEF DESCRIPTION OF DRAWINGS]

[0019]

[Fig. 1] Fig. 1 is an exploded perspective view of a
conventional charge connector (an exploded view
showing both sides of a case body).
[Fig. 2] Fig. 2 is a perspective view showing a charge
connector according to the present embodiment.
[Fig. 3] Fig. 3 is an exploded perspective view show-
ing the charge connector (an exploded view showing
one side of a case member) according to the present
embodiment.
[Fig. 4] Fig. 4 is an exploded perspective view show-
ing the charge connector (an exploded view showing
both sides of the case member) according to the
present embodiment.
[Fig. 5] Fig. 5 is a cross-sectional view showing the
inside of the charge connector according to the
present embodiment.
[Fig. 6A] Fig. 6A is a cross-sectional view taken along
line A-A in Fig. 5.
[Fig. 6B] Fig. 6B is a cross-sectional view taken along
line B-B in Fig. 5.
[Fig. 7A] Fig. 7A is a cross-sectional view showing
a process of assembling the charge connector ac-
cording to the present embodiment.
[Fig. 7B] Fig. 7B is a cross-sectional view showing
the process of assembling the charge connector ac-
cording to the present embodiment.

[DESCRIPTION OF EMBODIMENTS]

[0020] Hereinafter, a charge connector according to
the present invention will be described below with refer-
ence to the drawings. Here, the same or similar elements
in the following descriptions of the drawings are indicated
by the same or similar reference numerals. It should be
noted that the respective elements are schematically
shown in the drawings, and dimensional ratios in the
drawings are different from actual ratios. The specific di-
mensions thus should be taken into consideration in ac-
cordance with the following descriptions. In addition, the
respective drawings may include the elements which are
equivalent but differ in dimensional ratio.

(Configuration of Charge Connector)

[0021] First, a configuration of a charge connector 1
according to the present embodiment will be described
below with reference to the drawings. Fig. 2 is a perspec-
tive view showing the charge connector according to the
present embodiment. Fig. 3 and Fig. 4 are exploded per-
spective views each showing the charge connector ac-
cording to the present embodiment. Fig. 5 is a cross-
sectional view showing the inside of the charge connector
1 according to the present embodiment. Fig. 6A is a
cross-sectional view taken along line A-A in Fig. 5. Fig.
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6B is a cross-sectional view taken along line B-B in Fig. 5.
[0022] As shown in Fig. 2 to Fig. 4, the charge connec-
tor 1 is configured to be fitted to a mating connector (a
charge inlet device) provided with mating terminals. The
charge connector 1 includes a connector case 10 formed
of a pair of case split members 10A, 10B to be coupled
together, a connector body 20 housed in the connector
case 10 and including a plurality of charge terminals (not
shown in the drawings) connected with electric wires W
and housed in a connector housing 21, and a lock mech-
anism 30 capable of preventing the mating connector
(not shown in the drawings) and the connector body 20
fitted together from separating from each other.
[0023] As shown in Fig. 4 and Fig. 5, the connector
case 10 includes a housing holding portion 11 for housing
the connector housing 21, an electric wire housing por-
tion 12 for housing the electric wires W connected to the
charge terminals (not shown in the drawings), and a lock
housing portion 13 for housing the lock mechanism 30
above the housing holding portion 11 and the electric
wire housing portion 12.
[0024] As shown in Fig. 4 and Fig. 6A, the housing
holding portion 11 is provided with positioning recesses
14 each serving as a portion to be positioned. The posi-
tioning recesses 14 include an axial direction regulation
groove 14A formed between two axial direction regula-
tion ribs 15A, 15B elongated along the opening at the
front end of the housing holding portion 11, and includes
rotation direction regulation holes 14B formed on one
axial direction regulation rib 15A.
[0025] The housing holding portion 11 in one case split
member 10A is provided with a temporarily holding por-
tion 16 for holding the connector housing 21 at a tempo-
rarily housed position. Here, the temporarily housed po-
sition of the connector housing 21 is a position where a
rotation direction regulation projection 23C (to be de-
scribed below) of the connector housing 21 temporarily
engages with the rotation direction regulation hole 14B
when the connector housing 21 is inserted in the case
split member 10A.
[0026] As shown in Fig. 5 and Fig. 6B, the temporarily
holding portion 16 includes an elastic arm 17 having a
base end fixed on the inner surface of the case split mem-
ber 10A and a free end at the tip thereof, and includes a
claw 18 located at the tip of the elastic arm 17 and ex-
tending toward the connector housing 21.
[0027] The elastic arm 17 is bent and deformed so as
to allow the connector housing 21 to be inserted into the
temporarily housed position in the case split member
10A. The claw 18 includes an inclined surface 18A and
a locked surface 18B to be locked at a temporarily held
portion 26 (to be described below) of the connector hous-
ing 21 (see Fig. 6B, Fig. 7A and Fig. 7B).
[0028] The housing holding portion 11 described
above is provided with the electric wire housing portion
12 on the rear side thereof. Part of the electric wire hous-
ing portion 12 serves as a handle that an operator holds.
The electric wires W connected to the charge terminals

(not shown in the drawings) of the connector body 20 are
drawn outward from the housing holding portion 11
through the electric wire housing portion 12.
[0029] As described above, the connector body 20 in-
cludes the plural charge terminals (not shown in the draw-
ings) connected to the mating terminals of the mating
connector (not shown in the drawings) and the connector
housing 21 formed into a cylindrical shape housing the
plural charge terminals.
[0030] As shown in Fig. 3 to Fig. 5, the connector hous-
ing 21 includes an external hood 22 exposed to the out-
side of the connector case 10 so as to be fitted to the
mating connector (not shown in the drawings), and in-
cludes a plurality of terminal housing portions 24 extend-
ing from the inside of the external hood 22 toward the
inner space of the connector case 10.
[0031] The external hood 22 is provided, at the rear
edge thereof, with positioning projections 23 each serv-
ing as a positioning portion to engage with the positioning
recesses 14. The positioning projections 23 include two
elongated fit ribs 23A, 23B placed in front of the axial
direction regulation rib 15A and in the axial direction reg-
ulation groove 14A, respectively, and rotation direction
regulation projections 23C formed between the two elon-
gated fit ribs 23A, 23B to engage with the rotation direc-
tion regulation holes 14B.
[0032] The plural terminal housing portions 24 house
the respective plural charge terminals (not shown in the
drawings) and are arranged at intervals in the circumfer-
ential direction of the connector housing 21. One of the
terminal hosing portions 24 formed into a cylindrical
shape has an arc-like circumferential surface 24A. The
circumferential surface 24A is provided with the tempo-
rarily held portion 26 at which the claw 18 (the locked
surface 18B) of the temporarily holding portion 16 is to
be locked. The temporarily held portion 26 is a step in-
tegrated with the top of the arc-like circumferential sur-
face 24A.
[0033] The lock mechanism 30 prevents the mating
connector (not shown in the drawings) and the connector
housing 21 fitted together from separating from each oth-
er. As shown in Fig. 5, the lock mechanism 30 includes
a lock arm 31, a lock claw 32 formed at the front end of
the lock arm 31 to engage with the mating connector (not
shown in the drawings), a lock operating portion 33
formed at the rear end of the lock arm 31 and used by
the operator to operate the lock arm 31, and a coil spring
34 biasing the lock arm 31 toward a lock position (indi-
cated by the solid lines in Fig. 5).
[0034] The lock arm 31 is formed to be swingable about
a swing fulcrum 31A between the lock position (indicated
by the solid lines in Fig. 5) where the lock claw 32 engages
with the mating connector (not shown in the drawings)
and a release position (indicated by the two-dot chain
lines in Fig. 5) where the engagement between the mat-
ing connector and the lock claw 32 is released. The lock
claw 32 and the lock operating portion 33 are exposed
to the outside of the connector case 10. The lock oper-
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ating portion 33 is operated so as to turn ON/OFF a micro
switch M (see Fig. 5).

(Assembly of Charge Connector)

[0035] Next, the assembly of the charge connector 1
described above will be described below with reference
to the drawings. Fig. 7A and Fig. 7B are cross-sectional
views each showing a process of assembling the charge
connector 1 according to the present embodiment.
[0036] As shown in Fig. 7A, the connector body 20 and
the lock mechanism 30 are first inserted in the one case
split member 10A. Namely, the connector housing 21 is
housed in the housing holding portion 11 of the one case
split member 10A while one fit rib 23B is inserted into the
axial direction regulation groove 14A of the one case split
member 10A. At the same time, the electric wires W are
housed in the electric wire housing portion 12, and the
lock mechanism 30 is housed in the lock housing portion
13 (so as to be brought to the state as shown in Fig. 3 or
Fig. 5).
[0037] Then, as shown in Fig. 7A, the claw 18 (the in-
clined surface 18A) of the temporarily holding portion 16
comes into contact with the circumferential surface 24A
of the terminal housing portion 24, and the elastic arm
17 of the temporarily holding portion 16 is elastically de-
formed. Subsequently, as shown in Fig. 7B, the connec-
tor body 20 is further inserted into the one case split mem-
ber 10A in a manner such that the rotation direction reg-
ulation projection 23C engages with the rotation direction
regulation hole 14B of the one case split member 10A,
so that the connector housing 21 is located at the tem-
porarily housed position, and the elastic arm 17 returns
to the original state so that the claw 18 of the temporarily
holding portion 16 is locked at the temporarily held portion
26.
[0038] Accordingly, the connector housing 21 is pre-
vented from rising up from the one case split member 10
so that the engagement between the rotation direction
regulation hole 14B and the rotation direction regulation
projection 23C is prevented from being released.
[0039] At the temporarily housed position, the position-
ing projections 23 engage with the positioning recesses
14 of the one case split member 10A. In particular, the
rotation direction regulation projection 23C engages with
the rotation direction regulation hole 14B so as to regulate
the rotation in the rotation direction of the connector hous-
ing 21 in the one case split member 10A. In addition, the
one fit rib 23B is inserted into the axial direction regulation
groove 14A so as to regulate the movement in the axial
direction of the connector housing 21 in the one case
split member 10A.
[0040] Thereafter, as shown in Fig. 7B, while the po-
sitioning recesses 14 of the other case split member 10B
engage with the positioning projections 23, the edge of
the one case split member 10A is brought into contact
with the edge of the other case split member 10B (see
Fig. 6B).

[0041] The respective case split members 10A, 10B
are then fixed with, for example, bolts and nuts so as to
complete the assembly of the charge connector 1 in the
state where the movement of the connector housing 21
(the movement in the axial direction and the rotation in
the rotation direction) in the connector case 10 is regu-
lated.

(Effects)

[0042] According to the present embodiment de-
scribed above, the temporarily holding portion 16 (the
claw 18) is locked at the temporarily held portion 26 in
the state where the connector housing 21 is located at
the temporarily housed position in the one case split
member 10A. As a result, the engagement between the
rotation direction regulation hole 14B and the rotation
direction regulation projection 23C can be prevented
from being released while the connector housing 21 is
prevented from rising up from the one case split member
10A caused by external force such as tensile force of the
electric wires W. Thus, the connector housing 21 can
reliably be held at the temporarily housed position in the
one case split member 10A, so as to improve the oper-
ability of assembly of the charge connector 1 without the
operator required to hold and keep the connector housing
21 at the temporarily housed position when assembling
the charge connector 1.
[0043] According to the present embodiment, the tem-
porarily holding portion 16 and the temporarily held por-
tion 26 are locked together when the connector housing
21 is inserted in the one case split member 10A so as to
be located at the temporarily housed position. Namely,
the temporarily holding portion 16 is locked at the tem-
porarily held portion 26 only in a manner such that the
operator inserts the connector housing 21 into the one
case split member 10A.
[0044] According to the present embodiment, the tem-
porarily held portion 26 is a step integrated with the arc-
like circumferential surface 24A. This configuration facil-
itates the formation of the temporarily held portion 26 by
use of the circumferential surface 24A of the terminal
housing portion 24.

(Other embodiments)

[0045] Although the details of the present invention
have been disclosed by way of the embodiment de-
scribed above, the present invention should not be
deemed to be limited to the descriptions and the drawings
composing part of the disclosure. It will be apparent to
those skilled in the art from the disclosure that various
alternative embodiments, examples and implementa-
tions can be made.
[0046] For example, the embodiment of the present
invention may be subjected to modification as follows.
The projection-recess relationship between the position-
ing recesses 114 and the positioning projections 122 may
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be opposite to each other. Similarly, the configuration
relationship between the temporarily holding portion 16
and the temporarily held portion 26 may be opposite to
each other.
[0047] The present invention can, of course, include
various embodiments not described in this specification.
Therefore, the scope of the present invention is defined
only by the appropriate features according to the claims
in view of the descriptions made above.

[REFERENCE SIGNS LIST]

[0048]

1 CHARGE CONNECTOR
10 CONNECTOR CASE
10A, 10B CASE SPLIT MEMBER
14 POSITIONING RECESS (PORTION TO

BE POSITIONED)
14A AXIAL DIRECTION REGULATION

GROOVE
14B ROTATION DIRECTION REGULATION

HOLE
15A, 15B AXIAL DIRECTION REGULATION RIB
16 TEMPORARILY HOLDING PORTION
17 ELASTIC ARM
18 CLAW
20 CONNECTOR BODY
21 CONNECTOR HOUSING
23 POSITIONING PROJECTION (POSITION-

ING PORTION)
23A, 23B FIT RIB
23C ROTATION DIRECTION REGULATION

PROJECTION
24 TERMINAL HOUSING PORTION
24A CIRCUMFERENTIAL SURFACE
26 TEMPORARILY HELD PORTION
30 LOCK MECHANISM
W ELECTRIC WIRE

Claims

1. A charge connector comprising:

a connector case including a plurality of case
split members to be attached together; and
a connector body housed in the connector case
and including one or more charge terminals con-
nected with electric wires and housed in a con-
nector housing,
wherein one of the plural case split members
and the connector housing is provided with a
positioning portion,
another one of the plural case split members
and the connector housing is provided with a
portion to be positioned that engages with the
positioning portion,

the connector body is inserted into one case split
member in a manner such that the positioning
portion engages with the portion to be positioned
so that the connector housing is located at a
temporarily housed position,
the one case split member temporarily housing
the connector housing is attached with another
case split member,
one of the one case split member and the con-
nector housing is provided with a temporarily
holding portion for keeping the connector hous-
ing at the temporarily housed position, and
another one of the one case split member and
the connector housing is provided with a tem-
porarily held portion at which the temporarily
holding portion is locked.

2.  The charge connector according to claim 1, wherein:

the temporarily holding portion includes a base
end fixed to the one case split member and a
free end;
the temporarily holding portion allows the con-
nector housing to be inserted into the temporar-
ily housed position in the one case split member;
and
the temporarily holding portion is locked at the
temporarily held portion with the connector
housing located at the temporarily housed posi-
tion.

3. The charge connector according to claim 1 or 2,
wherein:

the number of the charge terminals is two or
more;
the connector housing includes two or more of
terminal housing portions housing the respec-
tive two or more of the charge terminals and ar-
ranged at intervals in a circumferential direction
of the connector housing; and
the temporarily held portion is a step formed on
a circumferential surface of one of the terminal
housing portions.
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