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(54) CONNECTOR

(57) A connector includes a main body case formed
in a tubular shape and including a front end opening por-
tion that opens at a front end portion in a central axis
direction of the tubular shape, a front housing including
a base wall portion closing the front end opening portion
of the main body case and a side wall portion protruding
forward from the base wall portion and fitted to the re-
ception side connector, and a cable unit including a cable
inserted into the main body case and a terminal provided
at a distal end of the cable and protruding forward of the
base wall portion. The base wall portion of the front hous-
ing has a cable unit insertion hole through which the cable
unit is inserted, and the cable unit is fixed to the base
wall portion in a state where liquid tightness to the unit
insertion hole is secured.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a connector.
[0002] This application claims priority based on Japa-
nese Patent Application No. 2017-234572 filed in Japan
on December 6, 2017, the contents of which are incor-
porated herein by reference.

BACKGROUND ART

[0003] Conventionally, as a connector used for charg-
ing an electric machine driven by electric power such as
an electric vehicle, there is a connector including a hous-
ing and a cable inserted into the housing, as in Patent
Documents 1 and 2, for example. The housing has a
fitting portion (insertion portion) that fits into a power re-
ception connector (electric socket) of the electric ma-
chine.

PRIOR ART DOCUMENTS

PATENT DOCUMENTS

[0004]

[Patent Document 1] Japanese Unexamined Patent
Application, First Publication No. 2014-160611
[Patent Document 2] Japanese Unexamined Patent
Application, First Publication No. 2013-537681

DISCLOSURE OF INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0005] However, the connectors of Patent Document
1 and Patent Document 2 have an insufficient waterproof
structure and have been required to prevent water from
entering the housing.
[0006] For example, in a connector having a structure
in which a power supply cable unit is fixed to a terminal
plate, in order to fix the terminal plate to the front housing
and the main body case, an insertion hole for a fastener
needs to be formed in each of these members, and each
member needs to be fixed by a fastener. Therefore, since
the fixing structure is complicated, it is difficult to secure
high waterproof performance at the front portion of the
connector including a front housing where the force is
easily applied by fitting with the reception side connector.
[0007] An aspect of the present invention has been
made in view of the above circumstances and provides
a connector that can prevent water from entering inside.

SUMMARY OF THE INVENTION

[0008] A first aspect of the present invention is a con-
nector connectable to a reception side connector of the

electric machine, the connector including, a main body
case formed in a tubular shape and comprising a front
end opening portion that opens at a front end portion in
a central axis direction of the tubular shape, a front hous-
ing including a base wall portion closing the front end
opening portion of the main body case and a side wall
portion protruding forward from the base wall portion and
fitted to the reception side connector, and a cable unit
comprising a cable inserted into the main body case and
a terminal provided at a distal end of the cable and pro-
truding forward of the base wall portion. The base wall
portion of the front housing has a cable unit insertion hole
through which the cable unit is inserted and the cable
unit is fixed to the base wall portion in a state where liquid
tightness with respect to the unit insertion hole is secured.
[0009] According to a second aspect of the present
invention, in the connector according to the first aspect,
the connector preferably further includes an outer case
that accommodates the main body case.
[0010] According to a third aspect of the present inven-
tion, in the connector according to the first aspect, the
main body case preferably has a fastener insertion hole
that is a through hole and is preferably fixed to the front
housing by a body case fastener inserted into the fastener
insertion hole.
[0011] According to a fourth aspect of the present in-
vention, in the connector according to the second aspect,
the outer case is preferably fixed to the front housing by
an outer case fastener.
[0012] According to a fifth aspect of the present inven-
tion, in the connector according to any one of the first to
fourth aspects, the connector preferably further includes
a fixing member fixing the cable unit to a rear surface of
the base wall portion.
[0013] According to a sixth aspect of the present in-
vention, in the connector according to any one of the first
to fifth aspects, the main body case is preferably formed
integrally.
[0014] According to a seventh aspect of the present
invention, in the connector according to the second or
fourth aspect, a liquid discharge port discharging the liq-
uid in the outer case is preferably formed in the outer
case.

EFFECTS OF THE INVENTION

[0015] According to the aspects of the present inven-
tion, since the cable unit is directly fixed to the base wall
of the front housing, the fixing structure at the front portion
of the connector can be simplified as compared with the
structure having the terminal plate. Therefore, water-
proofness can be ensured despite the fact that force is
easily applied to the front housing by fitting with the re-
ception side connector.
[0016] In addition, according to the aspects of the
present invention, by providing the outer case for housing
the main body case, the fastener insertion hole for fixing
the main body case and the front housing can be sur-
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rounded by the outer case. Therefore, the waterproof-
ness of the fixing structure between the main body case
and the front housing can be improved.
[0017] Furthermore, according to the aspects of the
present invention, the mechanical strength of the con-
nector can be increased by the double wall structure of
the main body case and the outer case.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018]

FIG. 1 is a perspective view showing a connector
according to an embodiment of the present inven-
tion.
FIG. 2 is an exploded perspective view of the con-
nector of FIG. 1.
FIG. 3 is a side sectional view of the connector of
FIG. 1.
FIG. 4 is a side view showing an internal structure
of the connector of FIG. 1.
FIG. 5 is cross-sectional view showing a portion of
the connector of FIG. 1.
FIG. 6 is a perspective view showing a portion of the
connector of FIG. 1.
FIG. 7 is a perspective view showing the internal
structure of the connector of FIG. 1.
FIG. 8 is a perspective view showing a first cable
fixing member of the connector of FIG. 1.
FIG. 9 is a perspective view showing a second cable
fixing member of the connector of FIG. 1.
FIG. 10 is a view of a front housing of the connector
of FIG. 1 as viewed obliquely from the rear.
FIG. 11 is a view of a front housing of the connector
of FIG. 1 as viewed obliquely from the front.
FIG. 12 is a perspective view showing a power supply
cable unit of the connector of FIG. 1.
FIG. 13 is a cross-sectional view showing a first pow-
er supply cable unit of the connector of FIG. 1 and
its periphery.
FIG. 14 is a cross-sectional view showing a second
power supply cable unit of the connector of FIG. 1
and its periphery.
FIG. 15 is a perspective view showing a portion of
the connector of FIG. 1.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0019] Hereinafter, an embodiment of a connector ac-
cording to the present invention will be described with
reference to FIGS. 1-15.
[0020] As shown in FIGS. 1 to 3, the connector A of
the present embodiment is provided in a charging device
such as a charging stand that supplies power to an elec-
tric vehicle (electric machine) and can be connected to
the reception side connector (not shown) provided in the
electric vehicle when power is supplied (during charging).
The connector A is a power supply connector for supply-

ing power to the electric machine.
[0021] In the following description, the positive direc-
tion of the Y axis in each drawing may be referred to as
the front, and the negative direction of the Y axis may be
referred to as the rear. In addition, the positive direction
of the X axis may be referred to as the upper, and the
negative direction of the X axis may be referred to as the
lower. The positive direction of the X axis may be referred
to as a height direction (upward). Further, the Z-axis di-
rection may be referred to as a width direction.
[0022] As shown in FIGS. 1 to 3, the connector A in-
cludes a main body case 1, a front housing 2, a power
supply cable unit (cable unit) 3, an outer case 4, a pro-
tection cover 5, and a cable fixing member 6.
[0023] As shown in FIGS. 2 and 3, the main body case
1 includes a main portion 11 and a rear extension portion
12 formed so as to be continuous with the main portion 11.
[0024] The main portion 11 is a tubular shape having
a front end opening portion 11a that opens at an end
portion at a front side (front end portion) in the direction
of the center axis L1 (Y-axis direction). The shape of the
cross section of the main portion 11 orthogonal to the
direction of the center axis L1 may be a rectangular
shape, and for example, a rectangular shape in which
four corners are formed in an arc shape. The front end
opening 11a may be a rectangular shape, for example,
a rectangular shape in which four corners are formed in
an arc shape.
[0025] An annular groove 13 (see FIG. 13) is formed
on the outer peripheral surface of the main portion 11 at
a position near the front end opening 11a. The annular
groove 13 is formed in a direction around the central axis
L1.
[0026] The rear extension portion 12 has a tubular
shape extending from the rear end portion of the main
portion 11 in a direction inclined in the direction of the
central axis L1 (Y-axis direction). The internal space of
the rear extension portion 12 communicates with the in-
ternal space of the main portion 11.
[0027] As shown in FIGS. 4 to 6, groove portions 14
are formed on both sides of the main body case 1 along
the front-rear direction. A fastener insertion hole 20 into
which the body case fastener 72 is inserted is formed in
the end plate 15 formed at the front end of the groove
14. The fastener insertion hole 20 is a through hole
formed through the end plate portion 15.
[0028] The main body case 1 is preferably formed in-
tegrally. Thereby, the waterproofness of the main body
case 1 can be improved.
[0029] As shown in FIGS. 2, 10 and 11, the front hous-
ing 2 includes a base wall portion 21, a first side wall
portion 22, a second side wall portion 23, a terminal tube
portion 24, a holding tube portion 25, and a peripheral
wall portion 26.
[0030] The base wall portion 21 may have a rectangu-
lar shape, for example, a rectangular plate shape in which
four corners are formed in an arc shape. As shown in
FIG. 2, the base wall portion 21 is installed so as to cover
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the front end opening portion 11a of the main portion 11.
[0031] As shown in FIGS. 10, 13 and 14, the base wall
portion 21 includes a cable unit insertion hole 16 through
which the power supply cable unit 3 is inserted, a fastener
insertion hole 17 into which the external case fastener
71 is inserted, a fastener insertion hole 18 into which the
main body case fastener 72 is inserted, and a fastener
insertion hole 19 into which the cable fixing member fas-
teners 73 and 74 are inserted.
[0032] The cable unit insertion hole 16 is formed to
penetrate the base wall portion 21 in the thickness direc-
tion. The cable unit insertion hole 16 has the first to fifth
cable unit insertion holes 16A, 16B, 16C, 16D, and 16E.
[0033] As shown in FIGS. 5 and 10, the fastener inser-
tion hole 17 has fastener insertion holes 17A and 17B.
External case fasteners 71 and 71 are inserted into the
fastener insertion holes 17A and 17B, respectively.
[0034] The fastener insertion holes 17A and 17B are
open to the front surface 21a and are formed without
penetrating the base wall portion 21 in the thickness di-
rection. The fastener insertion holes 17A and 17B pref-
erably have internal-threads formed on each inner sur-
face.
[0035] The fastener insertion hole 17A is formed at a
position near one side edge 21b of the base wall portion
21.
[0036] The fastener insertion hole 17B is formed at a
position near the other side edge 21b of the base wall
portion 21.
[0037] As shown in FIGS. 5 and 11, the fastener inser-
tion hole 18 has fastener insertion holes 18A and 18B.
The main body case fasteners 72 and 72 are inserted
into the fastener insertion holes 18A and 18B, respec-
tively.
[0038] The fastener insertion holes 18A and 18B are
formed in columnar bodies 27 and 27 formed to protrude
rearward from the rear surface 21b of the base wall por-
tion 21.
[0039] The fastener insertion holes 18A and 18B are
open to the protrusion end surfaces 27a and 27a of the
columnar bodies 27 and 27, and are formed without pen-
etrating the base wall portion 21 in the thickness direction.
That is, the depth of the fastener insertion holes 18A and
18B is such that the fastener insertion holes 18A and 18B
do not reach the front surface 21a of the base wall portion
21. The fastener insertion holes 18A and 18B preferably
have internal-threads formed on each inner surface.
[0040] As shown in FIGS. 11 and 7, the fastener inser-
tion hole 19 includes a fastener insertion hole 19A
through which the first cable fixing member fastener 73
is inserted and a fastener insertion hole 19B through
which the second cable fixing member fastener 74 is in-
serted.
[0041] The fastener insertion holes 19A and 19B are
respectively formed in columnar bodies 28 and 29 formed
to protrude rearward from the rear surface 21b of the
base wall portion 21.
[0042] The fastener insertion holes 19A and 19B are

opened respectively at the protrusion end surfaces 28a
and 29a of the columnar bodies 28 and 29, and are
formed without penetrating the base wall portion 21 in
the thickness direction. That is, a depth of each of the
fastener insertion holes 19A and 19B are such that they
do not reach the front surface 21a of the base wall portion
21. The fastener insertion holes 19A and 19B preferably
have internal-threads formed on the inner surface.
[0043] As shown in FIG. 10, the first side wall portion
22 has substantially a tubular shape and is formed to
protrude forward from the front surface 21a of the base
wall portion 21.
[0044] The first side wall portion 22 is formed so as to
collectively surround the first cable unit insertion hole
16A, the fourth cable unit insertion hole 16D, and the fifth
cable unit insertion hole 16E.
[0045] The second side wall portion 23 has an elliptical
tubular shape and is formed to protrude forward from the
front surface 21a of the base wall portion 21. The second
side wall portion 23 is formed at a position lower than the
first side wall portion 22.
[0046] The second side wall portion 23 is formed so
as to collectively surround the second cable unit insertion
hole 16B and the third cable unit insertion hole 16C.
[0047] The first side wall portion 22 and the second
side wall portion 23 are formed, for example, so as to be
insertable into a shell of a reception side connector (not
shown).
[0048] The first side wall portion 22 and the second
side wall portion 23 are formed integrally with the base
wall portion 21.
[0049] The terminal tube portion 24 includes the first
to fifth terminal tube portions 24A, 24B, 24C, 24D, and
24E.
[0050] The first terminal tube portion 24A has a tubular
shape and is formed to protrude forward from the front
surface 21a of the base wall portion 21. The first terminal
tube portion 24A is formed so as to surround the first
cable unit insertion hole 16A. The first terminal tube por-
tion 24A is formed in the first side wall portion 22.
[0051] The second terminal tube portion 24B and the
third terminal tube portion 24C have a tubular shape and
are formed to protrude forward from the front surface 21a
of the base wall portion 21, respectively. The second ter-
minal tube portion 24B is formed so as to surround the
second cable unit insertion hole 16B. The third terminal
tube portion 24C is formed so as to surround the third
cable unit insertion hole 16C. The second terminal tube
portion 24B and the third terminal tube portion 24C are
formed in the second side wall portion 23 aligning in the
Z-axis direction.
[0052] The fourth terminal tube portion 24D and the
fifth terminal tube portion 24E have a tubular shape and
are formed to protrude forward from the front surface 21a
of the base wall portion 21, respectively. The fourth ter-
minal tube portion 24D is formed so as to surround the
fourth cable unit insertion hole 16D. The fifth terminal
tube portion 24E is formed so as to surround the fifth
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cable unit insertion hole 16E. The fourth terminal tube
portion 24D and the fifth terminal tube portion 24E are
formed in the first side wall portion 22 aligning in the Z-
axis direction.
[0053] As shown in FIG. 11, the holding tube portion
25 has first to fifth holding tube portions 25A, 25B, 25C,
25D, and 25E. The first to fifth holding tube portions 25A
to 25E have a tubular shape and are formed to protrude
rearward from the rear surface 21b of the base wall por-
tion 21. The first to fifth holding tube portions 25A to 25E
are formed so as to surround the first to fifth cable unit
insertion holes 16A to 16E, respectively.
[0054] The peripheral wall portion 26 is formed to pro-
trude rearward from a peripheral edge of the base wall
portion 21.
[0055] The front end portion of the main body case 1
is inserted into the peripheral wall portion 26.
[0056] As shown in FIG. 13, between the inner surface
of the peripheral wall portion 26 and the outer surface of
the main portion 11 of the main body case 1 (specifically,
the inner surface of the annular groove 13), an annular
packing 51 surrounding the main portion 11 is provided.
The packing 51 is an elastic material such as rubber,
silicone resin, acrylate resin, or the like, and is elastically
deformable. The packing 51 functions as a water blocking
member that closes the gap in a liquid-tight manner by
being disposed in the gap between the inner surface of
the peripheral wall portion 26 and the outer surface of
the main portion 11 of the main body case 1.
[0057] As shown in FIG. 12, the power supply cable
unit 3 includes a power supply cable (cable) 31, a power
supply side terminal 32, and a packing (seal member) 33.
[0058] The power supply cable 31 includes the first to
third cables 31A, 31B, and 31C. The first to third cables
31A to 31C are inserted into the main body case 1.
[0059] As shown in FIG. 2, a portion of the power sup-
ply cable 31 located in the rear extension portion 12 of
the main body case 1 is inserted into a tubular boot portion
38 that protects the power supply cable 31.
[0060] The power supply cable 31 passes through the
main portion 11 and the rear extension portion 12 of the
main body case 1 and extends outside the outer case 4
via the rear extension portion 44 of the housing portion
41 of the outer case 4.
[0061] As shown in FIG. 12, the power supply side ter-
minal 32 includes the first to third power supply side ter-
minals 32A, 32B, and 32C provided at distal ends of the
first to third cables 31A to 31C, respectively, and the
fourth and fifth power supply side terminals 32D and 32E
electrically connected to a distal end of the first cable 31A.
[0062] The first to fifth power supply terminals 32A to
32E can be electrically connected to terminals of a re-
ceiving connector (not shown).
[0063] The first to third power supply side terminals
32A to 32C respectively includes: the first to third base
tube portions 32Aa, 32Ba, and 32Ca; the first to third
annular convex portions 32Ab, 32Bb, and 32Cb protrud-
ing radially outward from the first to third base tube por-

tions 32Aa, 32Ba, and 32Ca; and the first to third termi-
nals 32Ac, 32Bc, and 32Cc protruding from the first to
third base tube portions 32Aa to 32Ca toward the distal
end direction of the first to third cables 31A to 31C.
[0064] The fourth and fifth power supply side terminals
32D and 32E respectively includes: the fourth and fifth
base tube portions 32Da and 32Ea; the fourth and fifth
annular convex portions 32Db and 32Eb protruding ra-
dially outward from the outer peripheral surfaces of the
fourth and fifth base tube portions 32Da and 32Ea; and
the fourth and fifth terminals 32Dc and 32Ec protruding
from the fourth and fifth base tube portions 32Da and
32Ea toward the distal end direction.
[0065] The packing 33 includes the first to fifth annular
packings 33A, 33B, 33C, 33D, and 33E respectively fit-
ting the first to fifth annular grooves 34A, 34B, 34C, 34D,
and 34E formed on the outer peripheral surfaces of the
first to fifth annular convex portions 32Ab to 32Eb. The
first to fifth packings 33A to 33E are made of an elastic
material such as rubber, silicone resin, acrylate resin,
and the like and are elastically deformable.
[0066] The first to fifth power supply side terminals 32A
to 32E are inserted into the first to fifth cable unit insertion
holes 16A to 16E of the front housing 2, respectively.
[0067] The first to fifth packings 33A to 33E function
as a water blocking member that close a gap in a liquid-
tight manner by being arranged in the gap between the
outer surfaces of the first to fifth power supply side ter-
minals 32A to 32E (more specifically, the inner surfaces
of the first to fifth annular grooves 34A to 34E) and the
inner surfaces of the first to fifth holding tube portions
25A to 25E, respectively.
[0068] The power supply side terminal 32 may be a
power supply terminal that supplies power to the electric
vehicle, or may be, for example, a communication termi-
nal and the like that communicates information required
for charge control between the charging device and the
electric vehicle.
[0069] The number, arrangement, and the like of the
components and the like constituting the power supply
side terminal can be arbitrarily set, and for example, is
stipulated in JEVS G105 which is a Japanese electric
vehicle standard, IEC 62196-2 in Europe, and SAE J1772
in the United States, and the like.
[0070] As shown in FIGS. 1 to 4, the outer case 4 in-
cludes a housing portion 41 housing the main body case
1 and a handle portion 42 provided at a rear portion of
the housing portion 41.
[0071] The housing portion 41 includes a main portion
43, a rear extension portion 44 formed so as to be con-
tinuous with the main portion 43, and front plates 45, 45
provided on a front edge 43b of the main portion 43.
[0072] The main portion 43 has a tubular shape. The
shape of the cross section of the main portion 43 orthog-
onal to the direction of the central axis L1 may be a rec-
tangular shape, for example, a rectangular shape in
which four corners are formed in an arc shape.
[0073] The main portion 43 accommodates the main
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portion 11 of the main body case 1.
[0074] The rear extension portion 44 extends from the
rear end portion of the main portion 43 in a direction in-
clined in the direction of the central axis L1 (Y-axis direc-
tion). The rear extension portion 44 accommodates the
rear extension portion 12 of the main body case 1.
[0075] An annular packing 52 surrounding the boot
portion 38 may be provided between the inner surface
of the rear extension portion 44 and the outer surface of
the boot portion 38 of the power supply cable unit 3. The
packing 52 is an elastic material such as rubber, silicone
resin, acrylate resin, or the like and is elastically deform-
able. The packing 52 functions as a water blocking mem-
ber that closes a gap in a liquid-tight manner by being
arranged in the gap between the outer surface of the boot
38 and the inner surface of the rear extension 44 of the
outer case 4.
[0076] The front plates 45, 45 are arranged so as to
overlap the front surface 21a of the base wall portion 21
of the front housing 2. In the front plates 45, 45, a front
end opening 45a through which the first side wall portion
22 and the second side wall portion 23 are inserted.
[0077] The fastener insertion holes 46, 46 are formed
in the front plates 45, 45 at positions overlapping the fas-
tener insertion holes 17 of the base wall portion 21.
[0078] As shown in FIG. 15, a first liquid discharge port
47A is formed in a lower portion of the main portion 43
of the storage portion 41.
[0079] A second liquid discharge port 47B is formed in
the rear extension 44.
[0080] Since the first liquid discharge port 47A and the
second liquid discharge port 47B are formed in the outer
case 4, the liquid (for example, water) in the outer case
4 can be discharged outside through the first liquid dis-
charge port 47A and the second liquid discharge port
47B.
[0081] As shown in FIG. 2, the outer case 4 is config-
ured by combining a plurality of divided bodies.
[0082] For example, the outer case 4 includes a first
case member 4A which is one of the divided members
in the Z-axis direction, and a second case member 4B
which is the other divided member in the Z-axis direction.
[0083] The protection cover 5 includes a first protection
cover 5A provided on an upper portion of the outer case
4 and a second protection cover 5B provided on a lower
portion of the outer case 4.
[0084] As shown in FIG. 15, in the second protection
cover 5B, a liquid discharge port 54A formed at a position
overlapping the first liquid discharge port 47A.
[0085] Thus, the liquid discharged from the first liquid
discharge port 47A of the outer case 4 can be discharged
to the outside through the liquid discharge port 54A.
[0086] As shown in FIGS. 7 to 9, the cable fixing mem-
ber (fixing member) 6 includes a first cable fixing member
6A and a second cable fixing member 6B.
[0087] As shown in FIGS. 7, 8, and 12, the first cable
fixing member 6A includes a main body 61 and a plurality
of fixing portions 62.

[0088] The main body 61 includes a first tube portion
63A capable of accommodating the first power supply
side terminal 32A of the first cable 31A, a fourth tube
portion 63D capable of accommodating the fourth power
supply side terminal 32D, and a fifth tube portion 63E
capable of accommodating the fifth power supply side
terminal 32E.
[0089] The first tube portion 63A includes a first move-
ment restriction portion 64A, and the rearward movement
of the first power supply side terminal 32A can be restrict-
ed by the first movement restriction portion 64A. The
fourth tube portion 63D has a fourth movement restriction
portion 64D, and the rearward movement of the fourth
power supply side terminal 32D can be restricted by the
fourth movement restriction portion 64D. The fifth tube
portion 63E includes a fifth movement restriction portion
64E, and the rearward movement of the fifth power supply
side terminal 32E can be restricted by the fifth movement
restriction portion 64E.
[0090] The fixing portion 62 is formed so as to protrude
laterally from the main body portion 61 and includes an
insertion hole 62a through which the first cable fixing
member fastener 73 is inserted.
[0091] By fixing the fixing portion 62 to the base wall
portion 21 by the first cable fixing member fastener 73,
the first power supply side terminal 32A, the fourth power
supply side terminal 32D, and the fifth power supply side
terminal 32E of the first cable 31A can be fixed to the
rear surface 21b of the base wall portion 21.
[0092] As shown in FIGS. 7, 9 and 12, the second cable
fixing member 6B includes a main body portion 66 and
a plurality of fixing portions 67.
[0093] The main body 66 includes a second tube por-
tion 63B capable of accommodating the second power
supply side terminal 32B of the second cable 31B and a
third tube portion 63C capable of accommodating the
third power supply side terminal 32C of the third cable
31C.
[0094] The second tube portion 63B includes a second
movement restriction portion 64B, and the rearward
movement of the second power supply side terminal 32B
can be restricted by the second movement restriction por-
tion 64B. The third tube portion 63C includes a third
movement restriction portion 64C, and the rearward
movement of the third power supply side terminal 32C
can be restricted by the third movement restriction portion
64C.
[0095] The fixing portion 67 is formed so as to protrude
laterally from the main body portion 66 and has an inser-
tion hole 67a through which the second cable fixing mem-
ber fastener 74 is inserted.
[0096] The fixing portion 67 is fixed to the base wall
portion 21 by the second cable fixing member fastener
74, so that the second power supply side terminal 32B
of the second cable 31B and the third power supply side
terminal 32C of the third cable 31C can be fixed to the
rear surface 21b of the base wall portion 21.
[0097] As shown in FIG. 5, the main body case fastener
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72 includes a head 72a and a shaft portion 72b extending
from the head 72a. The shaft portion 72b may be a screw
shaft portion having a screw formed on the outer periph-
eral surface.
[0098] As shown in FIGS. 5 and 6, the main body case
fastener 72 is inserted into the fastener insertion hole 20
of the end plate portion 15 of the main body case 1 and
fixed to the fastener insertion hole 18 by screwing or the
like; thereby, the end plate portion 15 of the main body
case 1 is fixed to the base wall portion 21 of the front
housing 2.
[0099] A packing 53 surrounding the shaft portion 72b
can be provided between the head portion 72a and the
end plate portion 15.
[0100] The packing 53 is made of an elastic material
such as rubber, silicone resin, acrylate resin, or the like,
and is elastically deformable. The packing 53 functions
as a water blocking member that closes a gap in a liquid-
tight manner by being arranged in the gap between the
head 72a and the end plate 15. Therefore, the main body
case fasteners 72 are fixed to the base wall portion 21
in a liquid-tight manner with respect to the fastener in-
sertion holes 20. Thereby, it is possible to prevent water
from entering into the main body case 1 through the fas-
tener insertion hole 20.
[0101] As shown in FIG. 5, the outer case fastener 71
includes a head portion 71a and a shaft portion 71b ex-
tending from the head portion 71a. The shaft portion 71b
may be a screw shaft portion having a screw formed on
the outer peripheral surface.
[0102] The outer case fastener 71 is inserted into the
fastener insertion hole 46 and fixed to the fastener inser-
tion hole 17 by screwing or the like; thereby, the front
plate 45 of the outer case 4 is fixed to the base wall portion
21 of the front housing 2.
[0103] For example, in a connector including a struc-
ture in which a power supply cable unit is fixed to a ter-
minal plate, in order to fix the terminal plate to the front
housing and the main body case, an insertion hole for a
fastener is formed in each of these members, and each
member needs to be fixed to the terminal by a fastener.
Therefore, since the fixing structure is complicated, it is
difficult to secure high waterproof performance at the
front portion of the connector including the front housing
where the force is easily applied by fitting with the recep-
tion side connector.
[0104] On the other hand, in the connector A of the
present embodiment, since the power supply cable unit
3 is directly fixed to the base wall portion 21 of the front
housing 2, the fixing structure at the front portion of the
connector can be simplified as compared with the struc-
ture including the terminal plate. Therefore, waterproof-
ness can be secured despite the fact that force is easily
applied to the front housing by fitting with the reception
side connector.
[0105] In addition, since the connector A includes the
outer case 4 that accommodates the main body case 1,
the fastener insertion hole 20 that fixes the main body

case 1 and the front housing 2 can be surrounded by the
outer case 4. Therefore, the waterproofness of the fixing
structure between the main body case 1 and the front
housing 2 can be enhanced.
[0106] In addition, the mechanical strength of the con-
nector A can be increased by the double wall structure
of the main body case 1 and the outer case 4.
[0107] In the connector A, since the fastener insertion
holes 20 fixing the main body case 1 to the front housing
2 by the main body case fasteners 72 are formed in the
main body case 1, the fastener insertion holes 20, which
are through holes, are arranged at a position away from
the front housing 2. Therefore, it is possible to make it
difficult for water to enter the main body case 1 through
the fastener insertion hole 20.
[0108] The outer case 4 is fixed to the front housing 2
by an outer case fastener 71 which is a fastener different
from the main body case fastener 72. Therefore, com-
pared with the case where the main case 1, the front
housing 2, and the outer case 4 are fixed by a common
fastener, the formation of through holes can be reduced
and the waterproof performance can be improved.
[0109] Since the connector A includes the cable fixing
member 6 fixing the power supply cable unit 3 to the rear
surface 21b of the base wall portion 21, the movement
of the power supply cable unit 3 can be restricted. There-
fore, inundation from the cable unit insertion hole 16 can
be avoided.
[0110] As mentioned above, although the embodiment
according to the connector of the present invention is
described, the present invention is not limited to the
above-mentioned embodiments, and various changes
can be made without departing from the spirit of the
present invention.
[0111] For example, the main body case is preferably
an integrally formed product, however, may have a con-
figuration in which a plurality of divided bodies are com-
bined.
[0112] The connector A shown in FIG. 1 and the like
is a power supply connector supplying power to an elec-
tric machine such as an electric vehicle, however, the
connector of the present embodiment may be a power
reception connector receiving power from the electric
machine. When the connector A is used as a power re-
ception connector, the power supply cable unit 3, the
power supply cable 31, and the power supply side termi-
nal 32 in the connector A function as a power reception
cable unit, a power reception cable, and a power recep-
tion side terminal, respectively.

DESCRIPTION OF THE REFERENCE SYMBOLS

[0113] A: Connector, 1: Main body case, 1a: Front end
opening portion, 2: Front housing, 3: Power supply cable
unit, 4: External case, 6: Cable fixing member (fixing
member), 16: Cable unit insertion hole, 20: Fastener in-
sertion hole, 21: base wall portion, 21b: rear surface, 22:
first side wall portion, 23: second side wall portion, 31:
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power supply cable, 32: power supply side terminal, 47A:
first liquid discharge port, 47B: Second liquid discharge
port, 71: external case fastener, L1: central axis

Claims

1. A connector connectable to a reception side connec-
tor of the electric machine, the connector comprising:

a main body case formed in a tubular shape and
comprising a front end opening portion that
opens at a front end portion in a central axis
direction of the tubular shape;
a front housing comprising a base wall portion
closing the front end opening portion of the main
body case and a side wall portion protruding for-
ward from the base wall portion and fitted to the
reception side connector; and
a cable unit comprising a cable inserted into the
main body case and a terminal provided at a
distal end of the cable and protruding forward of
the base wall portion,
wherein the base wall portion of the front hous-
ing has a cable unit insertion hole through which
the cable unit is inserted, and
wherein the cable unit is fixed to the base wall
portion in a state where liquid tightness with re-
spect to the unit insertion hole is secured.

2. The connector according to claim 1, further compris-
ing an outer case accommodating the main body
case.

3. The connector according to claim 1, wherein the
main body case has a fastener insertion hole that is
a through hole and is fixed to the front housing by a
body case fastener inserted into the fastener inser-
tion hole.

4. The connector according to claim 2, wherein the out-
er case is fixed to the front housing by an outer case
fastener.

5. The connector according to any one of claims 1 to
4, further comprising a fixing member fixing the cable
unit to a rear surface of the base wall portion.

6. The connector according to any one of claims 1 to
5, wherein the main body case is formed integrally.

7. The connector according to claim 2 or 4, wherein a
liquid discharge port discharging a liquid in the outer
case is formed in the outer case.
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