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(7) ABSTRACT

A power supply paddle of a charger is provided at one end
of a cable extending from a power source apparatus. A
paddle holder casing which receives and holds therein the
power supply paddle is obliquely provided on one side wall
of a housing of the power source apparatus, so that an
opening of the paddle holder casing is oriented slightly
upwardly from the horizontal direction. The power supply
paddle is received and held in the paddle holder casing when
it is not being used.
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CHARGER

BACKGROUND OF THE INVENTION
[0001] 1. Field of the Invention

[0002] The present invention relates to a charger and, in
particular, it relates to a charger for use with an electric
vehicle.

[0003] 2. Description of the Related Art

[0004] In recent years, an electric vehicle has received
attention as a low-pollution car. In such an electric vehicle,
it has been desired that a charger, which is indispensable to
the electric vehicle, can be easily or conveniently handled.
As a charger for an electric vehicle, an induction type
charger has come to public notice, since it can be made small
and failures of electrical connection tend not to occur.

[0005] FIG. 6 shows an induction type charger 50, in
which a power source apparatus 51 is provided on a pedestal
52 standing on the ground. The power source apparatus 51
is provided with a power supply paddle 53 electrically
connected thereto by a cable 54. The length of the cable 54
is determined in accordance with the distance between the
power source apparatus 51 and the electric vehicle 55 and is
in general in the range of 3 to 5 meters.

[0006] The power supply paddle 53 is held by the power
source apparatus 51 when it is not in use. In more detail, the
power supply paddle 53 is inserted in a cover 57 attached to
the right side of the housing 56 of the power source
apparatus 51 through an opening 58 of the cover 57 and is
received in a paddle holder casing 59 secured to the right
side wall of the housing 56 covered by the cover 57, as
shown in FIG. 7. In use, the power supply paddle 53 is
removed from the paddle holder casing 59 and is connected
to a charge port 60 provided in the electric vehicle 55.

[0007] The power supply paddle 53 is received in the
paddle holder casing 59 when it is not used, so that the
power supply paddle 53 lies in a plane in the insertion
direction thereof. Consequently, if external force, such as
tensile force is accidentally applied to the cable 54, there is
a fear that the power supply paddle 53 is easily detached or
removed from the paddle holder casing 59 and is dropped
onto the ground and damaged.

[0008] Moreover, the power source apparatus 51 provided
on the pedestal 52 is 1 to 1.3 m high from the ground.
Therefore, when the power supply paddle 53 is received in
the paddle holder casing 59, the cable 54 whose length is 3
to 5 m is in contact with the ground surface, as shown in
FIG. 6. Consequently, the cable 54 is rubbed against the
ground surface and is worn.

SUMMARY OF THE INVENTION

[0009] The present invention is aimed at elimination of the
drawbacks of the prior art, mentioned above, by providing a
charger in which a power supply paddle can be certainly
received and held.

[0010] Another object of the present invention is to pro-
vide a charger in which a cable extending from the power
supply paddle can be handled without being damaged.
According to an aspect of the present invention, there is
provided a charger in which a power supplier provided at
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one end of a cable extending from a power source apparatus
installed on the ground is received and held in a paddle
holder casing provided on the power source apparatus when
the charger is not used, said power supplier being connected
to a power receiver on a power receiving side in a noncon-
tacting fashion to effect charging by electromagnetic induc-
tion, wherein said paddle holder casing is obliquely arranged
on one side wall of the power source apparatus.

[0011] According to the present invention, when the
power supplier is not used, and the power supplier is inserted
and held in the paddle holder casing, the power supplier
cannot be easily detached from the paddle holder casing or
dropped onto the ground, even if external force such as
tensile force is accidentally exerted on the cable. Thus, the
power supplier can be certainly held by the paddle holder
casing.

[0012] The present invention will be more easily under-
stood from the description of the preferred embodiments of
the invention set forth below together with the accompany-
ing drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013]

[0014] FIG. 1 is a perspective view of a charger which is
used to charge an electric vehicle, according to the present
invention;

In the drawings;

[0015] FIG.2is a front elevational view of a power source
apparatus according to an embodiment of the present inven-
tion;

[0016] FIG. 3 is an exploded front elevational view of
power source apparatus according to an embodiment of the
present invention;

[0017] FIG. 4 is an exploded side view of a power source
apparatus according to an embodiment of the present inven-
tion;

[0018] FIG. 5 is a side view of a power source apparatus
according to an embodiment of the present invention;

[0019] FIG. 6 is a perspective view of a known charger
which is used to charge an electric vehicle; and

[0020] FIG. 7 is a sectional side view of a known power
source apparatus.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0021] The invention will be discussed below with refer-
ence to FIGS. 1 through 5 of the drawings which show an
embodiment of the present invention applied to a charging
system for use with an electric vehicle.

[0022] In the illustrated embodiment, a power source
apparatus 11 of a charger 10 is provided on a pedestal 12
standing on the ground surface. The power source apparatus
11 is comprised of a housing 13 and a cover 14, attached to
one side of the housing 13, as shown in FIGS. 2 and 3.

[0023] The housing 13 is provided on its bottom surface
13a with a power source port 15 and an output port 16, as
shown in FIGS. 3 and 5. The power source apparatus 11 is
connected to an external power source (not shown) by
through the power source port 15. The output port 16 on the
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bottom surface 134 of the housing 13 is adjacent to the cover
14 attached to the housing 13 and is connected to the cable
17 shown in FIG. 1. The cable 17 is provided on its front end
with a power supply paddle 18 as a power supplier.

[0024] As can be seen in FIGS. 3 and 4, an LED substrate
assembly 19 and a paddle holder casing 20 for receiving and
holding the power supply paddle 18 are secured to the side
wall (right side wall in FIG. 3) 13b of the housing 13.

[0025] The paddle holder casing 20 is inclined on the side
wall 13b of the housing 13 so that the opening 21 thereof is
oriented slightly upward, as shown in FIG. 4. In detail, the
paddle holder casing 20 is arranged so that the direction L1
of the opening 21 is slightly inclined at a predetermined
inclination angle o in the clockwise direction with respect to
the horizontal direction parallel with the ground surface. The
angle o is preferably in the range of 15°<a<60°.

[0026] The cover 14 attached to the housing 13 is provided
with through holes 14a and 14b (FIGS. 2 and 3), so that
when the cover 14 is secured to the housing 13 by means of
a securing means (not shown), the indication surface 19a of
the LED substrate assembly 19 is exposed through the
through hole 14a and the opening 21 of the paddle holder
casing 20 is opposed to the through hole 14b.

[0027] The power supply paddle 18 is disposed on the
power source apparatus 11 side when it is not used. Namely,
the power supply paddle 18 is inserted in the opening 21 of
the paddle holder casing 20 through the through hole 145 of
the cover 14 and is received in the paddle holder casing 20,
as can be seen in FIG. 1. In use, the power supply paddle 18
is removed from the paddle holder casing 20 and is con-
nected to the receiving side charge port 23, as a power
receiver on the electric vehicle 22, as indicated by a two-
dotted and dashed line in FIG. 1.

[0028] As can be seen in FIGS. 1 through 3 and FIG. 5,
a cable hook 24 in the form of a fishhook is secured to the
side wall (left side wall in FIGS. 2 and 3) 13¢ of the housing
13 opposite the side wall 13b thereof. In the illustrated
embodiment, the cable hook 24 is secured to the lower
portion of the side wall 13¢ by screws 25. Namely, as shown
in FIG. 5, the cable hook 24 is secured to the portion of the
side wall 13¢ below an area D for the electric devices and a
controller provided in the housing 13.

[0029] When the power supply paddle 18 is not used, i.e.,
is received in the paddle holder casing 20, the cable 17
extending from the power supply paddle 18 is hung from the
cable hook 24.

[0030] The features of the charger 10 according to the
illustrated embodiment will be discussed below.

[0031] (1) Inthe illustrated embodiment, the paddle holder
casing 20 which receives and holds the power supply paddle
18 is obliquely provided on the right side wall 13b of the
housing 13 so that the opening 21 of the paddle holder
casing 20 is oriented slightly upwardly with respect to the
horizontal direction.

[0032] Therefore, while the power supply paddle 18 is
inserted in the opening 21 and is received and held in the
paddle holder casing 20 when it is not used, the power
supply paddle 18 cannot be easily detached or removed from
the paddle holder casing 20, even if external force, such as
tensile force is accidentally applied to the cable 17, and thus,
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the power supply paddle 18 can be certainly held in the
paddle holder casing 20 without being dropped onto the
ground.

[0033] (2)Inthe illustrated embodiment, the housing 13 of
the power source apparatus 11 is provided with the cable
hook 24 secured thereto. Consequently, as shown in FIG. 1,
when the power supply paddle 18 is not used and is received
and held in the paddle holder casing 20, the cable 17
extending from the power supply paddle 18 is hung from the
cable hook 24. Consequently, the cable 17 is not in contact
with the ground surface and accordingly is not rubbed over
the ground surface and is not worn.

[0034] (3) In the illustrated embodiment, the output port
16 connected to the cable 17 is provided on the bottom
surface 13a of the housing 14 adjacent to the cover 14, and
the cable hook 24 is provided on the side wall 13¢ of the
housing 13 opposite the side wall 135 on which the paddle
holder casing 20 is provided. Consequently, when the power
supply paddle 18 is received and held in the paddle holder
casing 20 while the cable 17 extending from the output port
16 is hung from the cable hook 24, the cable 17 can be
loosely held without being folded.

[0035] (4) Moreover, in the illustrated embodiment, the
cable hook 24 is secured to the portion of the side wall 13¢
below the area D for the electric devices and the controller,
arranged in the housing 13. Consequently, it is possible to
secure the cable hook 24 to the housing 13 by the screws 25
without interfering with the electric devices and the con-
troller, arranged in the housing 13. Furthermore, it is also
possible to prevent water such as rainwater from entering the
housing 13 along the threaded holes for the screws, thus
resulting in short-circuit of the electric devices or the
controller.

[0036] The illustrated embodiment can be modified as
follows.

[0037] Although the above-mentioned embodiment is
applied to a charger for an electric vehicle, the present
invention can be applied to other vehicles. Moreover, the
present invention can be applied to a charger which is not for
use with a vehicle.

[0038] Although the cable hook 24 is secured to the side
wall 13c of the housing 13 opposite the side wall 135 on
which the power supply paddle 18 is provided, it is possible
to provide the cable hook 24 on the front or rear wall of the
housing 13 adjacent to the side wall 135 on which the power
supply paddle 18 is provided.

[0039] In addition to the foregoing, the cable hook 24 is
secured to the housing 13 by the screws 25 in the illustrated
embodiment. Alternatively, it is possible to secure the cable
hook 24 to the housing 13 by securing means other than the
screws, e. g., welding, etc.

[0040] Although the cable hook 24 is secured to the lower
portion of the side wall 13¢ of the housing 13 in the
illustrated embodiment, it is possible to secure the cable
hook 24 to an intermediate portion or an upper portion of the
side wall 13c of the housing 13.

[0041] Moreover, the cable hook 24 may be of a shape
other than a hook, e. g., in the form of an L-shape.

[0042] While the invention has been described by refer-
ence to specific embodiments chosen for purposes of illus-
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tration, it should be apparent that numerous modifications
could be made thereto by those skilled in the art without
departing from the basic concept and scope of the invention.

1. A charger in which a power supplier provided at one
end of a cable extending from a power source apparatus
installed on the ground is received and held in a paddle
holder casing provided on the power source apparatus when
the power supplier is not used, said power supplier being
connected to a power receiver on a power receiving side in
a noncontacting fashion to effect the charging by electro-
magnetic induction, wherein said paddle holder casing is
obliquely arranged on one side wall of the power source
apparatus.
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2. A charger according to claim 1, wherein said power
source apparatus is provided with a hook which can be
engaged by the cable.

3. A charger according to claim 2, wherein said hook is
provided on the other side wall of the power source appa-
ratus that is located opposite the side wall thereof on which
the paddle holder casing is provided.

4. A charger according to claim 2, wherein said hook is
provided on a lower portion of the other side wall of the
power source apparatus.

5. A charger according to claim 3, wherein said hook is
provided on a lower portion of the other side wall of the
power source apparatus.
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