TITLE OF THE INVENTION
VEHICLE CHARGING APPARATUS AND MECHANICAL PARKING APPARATUS

CROSS-REFERENCE TO RELATED APPLICATION

[0001]

This application is based on and claims the benefit of priority of Japanese Patent
Application No. 2021-140667 filed on August 31, 2021, the entire contents of which are

incorporated herein by reference.

TECHNICAL FIELD
[0002]
The present disclosure relates to a vehicle charging apparatus and an automated parking

apparatus.

BACKGROUND ART

[0003]

In recent years, as electric cars and rechargeable hybrid cars (PHV: Plug-in Hybrid
Vehicles) have become widespread, automated parking apparatuses have developed
that are provided with charging apparatuses for charging checked-in vehicles.

[0004]

Patent documents 1 to 6 each describe a charging apparatus for an automated parking
apparatus in which a carrier with a pallet loaded with a vehicle moves to a storage for the
vehicle and stores the vehicle in the storage along with the pallet. In such an automated
parking apparatus, a charging contact to be connected with a charging cable of the
vehicle is fixed to the pallet. The pallet loaded with the vehicle is then stored in the storage
and at the same time the charging contact of the pallet is connected to a feeding contact

provided on the storage, where the vehicle is charged.

PRIOR ART DOCUMENTS



Patent documents

[0005]

Patent document 1: Japanese Patent Laid-Open Application No. 2002-004620
Patent document 2: Japanese Patent Laid-Open Application No. 2010-084491
Patent document 3: Japanese Patent Laid-Open Application No. 2013-160024
Patent document 4: Japanese Patent Laid-Open Application No. 2014-134079
Patent document 5: Japanese Patent Laid-Open Application No. 2015-040421
Patent document 6: Japanese Patent Laid-Open Application No. 2016-200001

SUMMARY OF THE INVENTION

Problem to be solved by the invention

[0006]

Some automated parking apparatuses, however, transfer only vehicles from the carrier
to the storages instead of storing vehicles in the storages with the pallets. The charging
contact fixed to the pallet cannot be used for such automated parking apparatuses.
[0007]

A purpose of the disclosure made in view of the above is to provide a vehicle charging
apparatus and an automated parking apparatus that allow for charging a stored vehicle
even if the automated parking apparatus transfers only vehicles from the carrier to the

storages.

Means for solving the problem

[0008]

A vehicle charging apparatus of the disclosure is for an automated parking apparatus that
carries a vehicle to a specified floor by means of a carrier operable to move up and down,
moves the vehicle from the carrier to a specified storage provided on the specified floor,
and stores the vehicle in the storage, and the vehicle charging apparatus comprises: a
charging part for being connected with a charging cable of the vehicle; a placement part

provided on the carrier for connecting to the charging part; and a feeding part provided



on the storage for connecting to the charging part and supplying power to the charging
cable, where the charging part connects with the placement part when the vehicle is
carried by the carrier, the charging part connects to the feeding part with the movement
of the vehicle from the carrier to the storage, and the charging part is disconnected from
the placement part after the connection of the charging part to the feeding part.

[0009]

The charging part of this configuration connects with the placement part provided on the
carrier when the vehicle is carried by the carrier. The charging part connects to the
feeding part provided on the storage with the movement of the vehicle from the carrier to
the storage, and the charging part is disconnected from the placement part after the
connection of the charging part to the feeding part.

[0010]

This allows the charging part placed on the carrier to move to the storage with the storing
of the vehicle in the storage, and then the vehicle is charged from the feeding part via the
charging cable connected to the charging part. Therefore, even the automated parking
apparatus that transfers only a vehicle from the carrier to the storage allows for charging
the stored vehicle.

[0011]

In the vehicle charging apparatus of the disclosure, when the vehicle is checked in, the
carrier loaded with the vehicle may elongate to the storage with the vehicle being loaded
thereon after moving to the specified floor and may contract after moving downward
relative to the storage and thereby moving the vehicle to the storage, and the charging
part may connect to the feeding part with the elongation of the carrier and may be
disconnected from the placement part with the carrier's downward movement relative to
the storage.

[0012]

When the vehicle is checked in in this configuration, the charging part connects to the
feeding part with the elongation operation of the carrier for moving the vehicle from the

carrier to the storage, and the charging part is disconnected from the placement part with



the carrier's relative downward movement. The configuration therefore eliminates the
need for a dedicated configuration to allow for the connection of the charging part to the
feeding part and the disconnection of the charging part from the placement part.

[0013]

In the vehicle charging apparatus of the disclosure, when the vehicle is checked out, the
carrier may elongate to the storage after moving to the specified floor on which the vehicle
to be checked out is stored and may contract after moving upward relative to the storage
and thereby moving the vehicle from the storage, and the charging part may connect to
the placement part with the carrier's upward movement relative to the storage and may
be disconnected from the feeding part with the contraction of the carrier.

[0014]

When the vehicle is checked out in this configuration, the charging part connects to the
placement part with the carrier's relative upward movement, and the charging part is
disconnected from the feeding part with the contraction operation of the carrier for moving
the vehicle from the storage to the carrier. The configuration therefore eliminates the
need for a dedicated configuration to allow for the connection of the charging part to the
feeding part and the disconnection of the charging part from the placement part.

[0015]

In the vehicle charging apparatus of the disclosure, the charging part may connect to the
placement part on the charging part's underside, and may connect to the feeding part in
a direction of the vehicle's movement from the carrier to the storage.

[0016]

This configuration allows the charging part to connect to or be disconnected from the
placement part provided on the carrier and the feeding part provided on the storage with
ease.

[0017]

In the vehicle charging apparatus of the disclosure, the placement part may be provided
below the vehicle loaded on the carrier and near a front wheel of the vehicle.

[0018]



This configuration allows the placement part to be provided at a place convenient for an
occupant of the vehicle.

[0019]

In the vehicle charging apparatus of the disclosure, the storage may comprise: a pair of
body members extending in a direction parallel to both sides of the vehicle; and a plurality
of wheel support members provided in a direction perpendicular to the body parts in order
to support each wheel of the vehicle in a front-rear direction of the vehicle, and a loading
part of the carrier for being loaded with the vehicle to move to the storage may be formed
with gaps through which the wheel support members pass in a vertical direction.

[0020]

This configuration allows for charging the vehicle to be stored even in an automated
parking apparatus of a so-called comb type.

[0021]

An automated parking apparatus of the disclosure carries a vehicle to a specified floor by
means of a carrier operable to move up and down, moves the vehicle from the carrier to
a specified storage provided on the specified floor, and stores the vehicle in the storage,
and the automated parking apparatus comprises: a charging part for being connected
with a charging cable of the vehicle; a placement part provided on the carrier for
connecting to the charging part; and a feeding part provided on the storage for connecting
to the charging part and supplying power to the charging cable, where the charging part
connects with the placement part when the vehicle is carried by the carrier, the charging
part connects to the feeding part with the movement of the vehicle from the carrier to the
storage, and the charging part is disconnected from the placement part after the

connection of the charging part to the feeding part.

Advantage of the invention
[0022]
The disclosure allows for charging a stored vehicle even in the automated parking

apparatus that transfers only vehicles from the carrier to the storages.



BRIEF DESCRIPTION OF THE DRAWINGS

[0023]

Figure 1 is a transparent perspective view of a parking facility of an embodiment;

Figure 2 is a cross-sectional view seen from the front direction of the parking facility of
the embodiment;

Figure 3 is a top schematic view of a check-in and check-out room of the embodiment;
Figure 4 is a top schematic view of a carrier of the embodiment;

Figure 5 is a top schematic view showing an elongated state of the carrier of the
embodiment;

Figure 6 is a top view of a parking room pallet and a slide part;

Figure 7 shows a process of storing a vehicle from the carrier onto the parking room pallet
of the embodiment;

Figure 8 is a schematic configuration view of a vehicle charging apparatus of the
embodiment; and

Figure 9 shows a process of movement of a charging box of the embodiment.

MODES OF EMBODYING THE INVENTION

[0024]

An embodiment of the disclosure will now be described with reference to the drawings.
The embodiment described below is merely illustrative of ways to implement the
disclosure, and does not limit the disclosure to the specific configurations described
below. When the disclosure is to be implemented, any specific configuration may be
appropriately adopted according to the mode of implementation.

[0025]

A schematic configuration of an automated parking facility (hereinafter referred to as the
"parking facility") 10 of the embodiment will be described with reference to Figures 1 and
2. Figure 1 is a transparent perspective view of the parking facility 10 of the embodiment.

Figure 2 is a cross-sectional view seen from the front direction of the parking facility 10 of



the embodiment .

[0026]

The parking facility 10 of the embodiment is an underground parking facility whose frame
16 comprising a plurality of storages 14 for the storing of vehicles 12 is buried
underground. Vehicles 12 to be stored in the parking facility 10 of the embodiment are
not specifically limited, but electric cars and rechargeable hybrid cars (PHV: Plug-in
Hybrid Vehicles) are the most suitable. The embodiment is not limited to this, and the
parking facility 10 may be designed for the storing of only cars of a specific standard
whose wheelbase is of a specific length. Such design allows for reducing the number of
parts of the entire parking facility 10 and internal mechanical apparatuses comprising it,
achieving simplification.

[0027]

As shown in Figure 1, the parking facility 10 is constructed of the storages 14
hierarchically provided inside the frame 16 cylindrically formed from the ground down to
the underground levels. The frame 16 is formed cylindrically as a whole by circularly
aligning and installing a plurality of piles. While the storages 14 have five layers in the
example in Figures 1 and 2, the embodiment is not limited to this, and the storages 14
are only required to have a plurality of layers. The frame 16 may be formed not just by
the installation of piles, but also by using concrete or steel frames.

[0028]

The opening of the frame 16 on the ground level is covered with a lid plate 18. A building
20 is provided on the lid plate 18 in the center of the cylindrical frame 16. The building
20 is provided with a vehicle doorway 22 where vehicles 12 enter or exit, and there is a
check-in and check-out room 24 inside (see Figure 3).

[0029]

A carrier 30 for being loaded with a vehicle 12 is provided inside the frame 16, and the lid
plate 18 is formed with an opening at a position corresponding to the carrier 30. For this
reason, the building 20 is positioned in such a way as to enclose at least the opening of

the lid plate 18. When checking in, an occupant of a vehicle 12 drives the vehicle 12 into



the building 20, parks it on the carrier 30 located within the building 20, and gets out of
the vehicle 12. When checking out, an occupant gets in a vehicle 12 loaded on the carrier
30 located within the building 20, and drives it to exit the building 20.

[0030]

The carrier 30 is loaded with a vehicle 12 and moves up and down in a hoistway 29. The
hoistway 29 is a space for the carrier 30 to move up and down in the central area of the
frame 16. The carrier 30 transfers vehicles 12 to and from the storages 14 provided
radially around the hoistway 29.

[0031]

Specifically, when a vehicle 12 is checked in, the parking facility 10 carries a vehicle 12
to a specified floor by means of the carrier 30 operable to move up and down, moves the
vehicle 12 from the carrier 30 to a specified storage 14 provided on the specified floor,
and stores the vehicle 12 in the storage 14. When a vehicle 12 is checked out, on the
other hand, the parking facility 10 moves the carrier 30 to a storage 14 in which the vehicle
12 to be checked out is stored, and moves the vehicle 12 from the storage 14 to the
carrier 30. The carrier 30 then carries the vehicle 12 to the building 20.

[0032]

Note that the carrier 30 is made to be able to rotate in any direction, and can turn the front
of a vehicle 12 moved from a storage 14 to the building 20 for check-out toward the vehicle
doorway 22. A storage 14 in which a vehicle 12 is to be stored is determined by a
conventionally known method when the vehicle 12 is checked in.

[0033]

The carrier 30 will be described in detail next with reference to Figures 3 to 5. Figure 3
is a top schematic view of the check-in and check-out room 24, Figure 4 is a top schematic
view of the carrier 30, and Figure 5 is a top schematic view showing an elongated state
of the carrier 30.

[0034]

The carrier 30 is placed in the check-in and check-out room 24 as described above, and

a vehicle 12 enters there from a direction of the arrow in Figure 3 and is loaded on the



carrier 30. Areas hatched with diagonal lines in Figure 3 correspond to the lid plate 18,
and the area other than the areas hatched with diagonal lines is the carrier 30, which
moves up and down.

[0035]

A monitor 31 is installed on a wall in the check-in and check-out room 24 opposed to the
front of an entered vehicle 12. The monitor 31 displays an exact position of a vehicle 12
shot by a camera installed in the check-in and check-out room 24, whether front wheels
get caught (described later) or not, and corresponding instructions to move forward or
backward.

[0036]

The carrier 30 comprises a body part 32 for being loaded with a vehicle 12, and a deck
part 34 which is an area where occupants get in and out of a vehicle 12. The body part
32 is supported via the deck part 34 by a support member 35 (see Figure 4), to which a
wire is attached (not shown). A counterweight is attached to the other end of the wire,
and this causes the carrier 30 to move up and down.

[0037]

As shown in Figure 5, the body part 32 of the carrier 30 comprises a slide part 36 and a
turn deck part 38. The turn deck part 38 has a mechanism for turning the body part 32,
and the slide part 36 is provided on the topside of the turn deck part 38.

[0038]

The slide part 36 is loaded with a vehicle 12 and moves from the turn deck part 38 to the
direction of the arrow in Figure 5. This movement of the slide part 36 causes the carrier
30 to elongate, and causes the movement of the vehicle 12 to and from a storage 14.
[0039]

The slide part 36 is formed with gaps (hereinafter referred to as "slits") 40A in areas on
which front wheels of a vehicle 12 are set, and with gaps (hereinafter referred to as "slits")
40B in areas on which rear wheels are set. The slide part 36 is designed in such a way
that the spaces between two slits 40A are wider than the spaces between two slits 40B.

The areas between two slits 40A on which front wheels of a vehicle 12 are set are of a
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recess shape which is depressed and a bit lower than the other area of the slide part 36.
Front wheels of a vehicle 12 getting caught in the depressions restricts the movement of
the vehicle 12 on the slide part 36, and prevents the vehicle 12 from dropping off the slide
part 36. For this purpose, an occupant of a vehicle 12 loads the vehicle 12 on the carrier
30 placed in the check-in and check-out room 24 in such a way that the front wheels get
caught in the depressions of the slide part 36. Note that in the following description the
slits 40A and the slits 40B are simply referred to as the slits 40 when no distinction is
made between them. The number of slits 40 corresponding to one wheel is at least two,
and three or more slits 40, for example, may be formed for one wheel.

[0040]

For an occupant of a vehicle 12 to confirm that front wheels have got caught in the
depressions of the slide part 36, a tier detection sensor may be provided near slits 40A
(both sides of a depression area, or the like). This causes the sensor to detect whether
front wheels are caught or not, and allows for reliably preventing a drop of a vehicle 12 or
other accidents when they are not caught by informing an occupant of the vehicle 12 of
that with a sound or an image.

[0041]

The storing of a vehicle 12 from the carrier 30 onto a parking room pallet 50 of the
embodiment will be described next with reference to Figures 6 and 7. The parking room
pallet 50 is provided for each storage 14, and is a pallet of a so-called comb type that can
be loaded with one vehicle 12.

[0042]

As shown in Figure 6 (A), the parking room pallet 50 of the embodiment is formed of a
pair of body parts 52 and a plurality of wheel support members 54. The pair of body parts
52 extend in a direction parallel to both sides of a vehicle 12. The wheel support members
54 are provided in a direction perpendicular to the body parts 52 in order to support each
wheel of a vehicle 12 in a front-rear direction of the vehicle 12. The slits 40 of the slide
part 36 are formed as gaps through which the wheel support members 54 pass in a

vertical direction.
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[0043]

The wheel support members 54 may be capable of being removed from and reattached
to the body parts 52. For example, in order to make the parking room pallet 50 be
compatible with vehicles 12 with longer wheelbases and vehicles 12 with shorter
wheelbases, the position to attach the wheel support members 54 to the body parts 52
may be able to be changed as appropriate.

[0044]

A process of storing a vehicle 12 from the carrier 30 onto a parking room pallet 50 will be
described next. After the carrier 30 moves to a specified floor on which a vehicle 12 is to
be stored, the slide part 36 loaded with the vehicle 12 moves (elongates) toward a parking
room pallet 50 of a storage 14 (Figure 7 (A)).

[0045]

The slide part 36 moves to a position where the slits 40 and the wheel support members
54 coincide, and then stops the elongation (Figure 7 (B)).

[0046]

After the slide part 36 stops elongation, the carrier 30 moves downward (Figure 7 (C)).
At this time, the wheel support members 54 of the parking room pallet 50 pass through
the slits 40 of the slide part 36.

[0047]

When the slide part 36 becomes located below the parking room pallet 50 with the
downward movement of the carrier 30, the vehicle 12 moves from the slide part 36 to the
parking room pallet 50 (Figure 7 (D)).

[0048]

After that, the slide part 36 contracts in order to return to the turn deck part 38 (Figure 7
(E)), and the movement of the vehicle 12 from the carrier 30 to the storage 14 is complete
(Figure 7 (F)). The carrier 30 returns to the check-in and check-out room 24 after the
completion of the movement of the vehicle 12, but the embodiment is not limited to this,
and the carrier 30 may move to a storage floor on which a vehicle 12 waiting to be

checked out is stored.
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[0049]

When a vehicle 12 is moved from a storage 14 to the carrier 30 for check-out, the carrier
30 operates the reverse of the operation shown in Figure 7 (A) to (F).

[0050]

Now, as described above, the parking facility 10 of the embodiment is made to be able to
accommodate also electric cars and rechargeable hybrid cars. The parking facility 10 of
the embodiment therefore allows for charging of electric cars or the like stored in the
storages 14.

[0051]

A vehicle charging apparatus 60 of the parking facility 10 of the embodiment will be
described with reference to Figure 8. Figure 8 is a schematic side view of a charging box
62, a placement part 64, and a charging box receiving part 66 which comprise the vehicle
charging apparatus 60 of the embodiment. Note that the rightward direction in Figure 8
on the paper corresponds to the forward direction of a vehicle 12 to be stored in a storage
14.

[0052]

The charging box 62 is a charging part to be connected with a charging cable 68 of a
vehicle 12. Note that the charging cable 68 is connected to and disconnected from the
charging box 62 by an occupant of a vehicle 12.

[0053]

The charging box 62 is made to be able to connect to the placement part 64 or the
charging box receiving part 66. For example, the charging box 62 connects to the
placement part 64 on the underside of the charging box 62, and connects to the charging
box receiving part 66 in a direction of the movement of a vehicle 12 from the carrier 30 to
a storage 14.

[0054]

The charging box 62 is connected to the charging box receiving part 66 not just
mechanically but also electrically. For this purpose, the charging box receiving part 66 is

provided with power supply pins 70. Inserting the power supply pins 70 into pin insertion
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parts 72 provided on the charging box 62 causes the charging box 62 and the charging
box receiving part 66 to fit together and electrically connect.

[0055]

The charging cable 68 is sometimes attached with a controller. The charging box 62 may
therefore be provided with a mount for mounting such a controller.

[0056]

The placement part 64 is a member that is provided on the carrier 30 and connects to the
charging box 62, thereby placing the charging box 62 on the carrier 30. The placement
part 64 is provided with placement pins 65, which fit into the charging box 62. There are
two placement pins 65 in the embodiment, but this is just an example, and the number of
the placement pins 65 may be one, or three or more as long as they can support the
charging box 62. The charging box 62 may also be provided with pins to fit into the
placement part 64. Moreover, the fitting method is not limited to the one using pins and
may be a slide fitting method as long as the placement part 64 can be removed from the
charging box 62, or a gripping/sandwiching method using an arm or the like or a removing
method using magnetism or the like may be employed instead of the fitting methods.
[0057]

As shown in Figure 6 (B), the placement part 64 is provided below a vehicle 12 loaded
on the slide part 36 (the carrier 30) and near a front wheel of the vehicle 12. This
placement position is convenient for an occupant of the vehicle 12 to connect the charging
box 62 to the placement part 64 as described below. The placement part 64 moves with
the elongation and contraction of the slide part 36 since it is provided on the slide part 36.
[0058]

The charging box receiving part 66 is a feeding part provided on a storage 14 for
connecting to the charging box 62 and supplying power to the charging cable 68. As
shown in Figure 6 (A), the charging box receiving part 66 is placed on each parking room
pallet 50 in such a way as to correspond to the position of the placement part 64 placed
on the slide part 36. Supplied with power from the parking facility 10, the charging box

receiving part 66 supplies power by means of the charging cable 68 via the connected
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charging box 62.

[0059]

The charging box receiving part 66 of the embodiment is provided with a cover member
74 for covering both sides and the topside of the connected charging box 62. The cover
member 74 prevents dust, litter, or the like from adhering to the connection between the
charging box 62 and the charging box receiving part 66, that is, the electric contacts. The
cover member 74 also has a role to guide the insertion of the power supply pins 70 into
the pin insertion parts 72.

[0060]

With such a configuration of the vehicle charging apparatus 60, the charging box 62
connects with the placement part 64 when a vehicle 12 is carried by the carrier 30. The
charging box 62 then connects to the charging box receiving part 66 with the movement
of the vehicle 12 from the carrier 30 to a parking room pallet 50 (a storage 14). The
charging box 62 is disconnected from the placement part 64 after the connection of the
charging box 62 to the charging box receiving part 66.

[0061]

This causes the charging box 62 placed on the carrier 30 to move to the storage 14 (the
parking room pallet 50) with the storing of the vehicle 12 into the storage 14. The charging
box 62 then connects to the charging box receiving part 66, which causes the vehicle 12
to be charged via the charging cable 68 connected to the charging box 62. The parking
facility 10 thus allows for charging a stored vehicle 12 even though it transfers only
vehicles 12 from the carrier 30 to the storages 14.

[0062]

A process of movement of the charging box 62 in the parking facility 10 of the embodiment
will be described next with reference to Figure 9. Note that the rightward direction in
Figure 9 on the paper corresponds to the forward direction of a vehicle 12 to be stored in
a storage 14.

[0063]

First, when a vehicle 12 is checked in, the vehicle 12 is loaded on the carrier 30 in the
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check-in and check-out room 24. A plurality of charging boxes 62 are placed in a specified
position in the check-in and check-out room 24. An occupant of the vehicle 12 connects
a charging box 62 to the placement part 64 in the check-in and check-out room 24, and
connects the charging cable 68 to the charging box 62.

[0064]

After the occupant exits the check-in and check-out room 24, the carrier 30 moves to a
specified floor on which the vehicle 12 is to be stored.

[0065]

After the carrier 30 loaded with the vehicle 12 moves to the specified floor, the slide part
36 with the vehicle 12 being loaded thereon elongates to the parking room pallet 50
(Figure 9 (A)). The charging box 62 connects to the charging box receiving part 66 with
the elongation of the slide part 36 (Figure 9 (B)).

[0066]

The carrier 30 then moves downward relative to the parking room pallet 50 and thereby
moves the vehicle 12 to the parking room pallet 50, and after that the slide part 36
contracts. The charging box 62 is disconnected from the placement part 64 with the
downward movement of the carrier 30 relative to the parking room pallet 50 (Figure 9
(C)).

[0067]

As described above, when a vehicle 12 is checked in, the charging box 62 connects to
the charging box receiving part 66 with the elongation operation of the carrier 30 for
moving the vehicle 12 from the carrier 30 to the parking room pallet 50. The charging
box 62 is then disconnected from the placement part 64 with the downward movement of
the carrier 30. The parking facility 10 of the embodiment therefore eliminates the need
for a dedicated configuration to allow for the connection of the charging box 62 to the
charging box receiving part 66 and the disconnection of the charging box 62 from the
placement part 64.

[0068]

On the other hand, when a vehicle 12 is checked out, the operation is the reverse of when



16

a vehicle 12 is checked in.

[0069]

The carrier 30 moves to a specified floor on which a vehicle 12 to be checked out is
stored, and the slide part 36 then elongates to the parking room pallet 50. At this time,
the slide part 36 is located below the parking room pallet 50. The carrier 30 then moves
upward relative to the parking room pallet 50 and thereby moves the vehicle 12 from the
parking room pallet 50 to the slide part 36. As a result, the charging box 62 connecting
with the charging box receiving part 66 connects to the placement part 64 with the upward
movement of the carrier 30 relative to the parking room pallet 50.

[0070]

The carrier 30 contracts after moving the vehicle 12 from the parking room pallet 50 to
the slide part 36. The charging box 62 is disconnected from the charging box receiving
part 66 with the contraction of the carrier 30. This causes the charging box 62 connecting
with the placement part 64 to move to the carrier 30 together with the vehicle 12, and the
carrier 30 moves to the check-in and check-out room 24.

[0071]

After the carrier 30 reaches the check-in and check-out room 24, an occupant of the
vehicle 12 enters the check-in and check-out room 24, and pulls out the charging cable
68 from the charging box 62. The occupant then pulls out the charging box 62 from the
placement part 64, and returns the charging box 62 to the specified position in the check-
in and check-out room 24. After finishing such a process, the occupant checks out the
vehicle 12.

[0072]

As just described, when a vehicle 12 is checked out, the charging box 62 connects to the
placement part 64 with the upward movement of the carrier 30. The charging box 62 is
then disconnected from the charging box receiving part 66 with the contraction operation
of the carrier 30 for moving the vehicle 12 from the parking room pallet 50 to the carrier
30.

[0073]
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In the parking facility 10 of the embodiment, a very small electric current may be passed
from the charging box receiving part 66 to the charging box 62 in order to check if the
charging box 62 is securely and electrically connected to the charging box receiving part
66 or not. If the very small electric current flows, it is determined that the charging box
62 is securely connected to the charging box receiving part 66, and charging is started.
On the other hand, if the very small electric current does not flow, it is determined that the
charging box 62 is not connected to the charging box receiving part 66, and charging is
not done.

[0074]

When an occupant plugs the charging cable 68 into the charging box 62, the parking
facility 10 may inform by voice or the like that the charging cable 68 should be fully
plugged into the charging box 62. Moreover, at check-out, the parking facility 10 may
inform that an occupant should pull out the charging cable 68 from the charging box 62
and return the charging box 62 to the specified position.

[0075]

While the disclosure has been described with reference to the above embodiment, the
technical scope of the disclosure is not limited to the scope provided by the embodiment.
Various modifications or improvements can be made to the embodiment without
departing from the gist of the disclosure, and those added with the modifications or
improvements are also included in the technical scope of the disclosure.

[0076]

While a description has been made for the embodiment on a mode in which the parking
facility 10 is an underground parking facility whose frame 16 is buried underground, the
disclosure is not limited to this. The frame 16 of the parking facility 10 may be placed on
the ground. In this mode, the check-in and check-out room 24 is placed in the bottom
layer of the frame 16. There may also be a mode in which some lower layers of the frame
16 are buried underground.

[0077]

While a description has been made for the embodiment on a mode in which a vehicle 12
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is moved with upward and downward movements of the carrier 30 relative to the parking
room pallet 50, the disclosure is not limited to this. The carrier 30 and the parking room
pallet 50 have just to move upward and downward relative to each other, and a vehicle
12 may be moved with upward and downward movements of the parking room pallet 50
relative to the carrier 30.

[0078]

While a description has been made for the embodiment on a mode in which a vehicle 12
moves in a front-rear direction when the vehicle 12 is stored in a storage 14, the disclosure
is not limited to this. There may be a mode in which a vehicle 12 moves in a transverse
direction, that is, a horizontal direction when the vehicle 12 is stored in a storage 14. In
this mode, the charging box 62, the placement part 64, and the charging box receiving
part 66 are placed so that the charging box 62 connects to the charging box receiving
part 66 with the horizontal movement of the vehicle 12.

[0079]

While a description has been made for the embodiment on a mode in which the charging
boxes 62 are placed in a specified position in the check-in and check-out room 24 and
they are returned to the specified position when vehicles 12 are checked out, the
disclosure is not limited to this. For example, there may be a mode in which a charging
box 62 is provided for each vehicle 12 to be checked into the parking facility 10 and the
owner of each vehicle 12 is in charge of each charging box 62. This mode is applied to,
for example, vehicles 12 that are under monthly contract for the parking facility 10. On
the other hand, there may be a mode in which the above mode is not applied to vehicles
12 that use hourly parking and the charging boxes 62 placed in the specified position are

used for them.

DESCRIPTION OF THE SYMBOLS
[0080]

10: Bicycle parking facility

12: Vehicle



14:
30:
36:
60:
62:
64:
66:
68:
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Storage

Carrier

Slide part (Loading part)

Vehicle charging apparatus

Charging box (Charging part)

Placement part

Charging box receiving part (Feeding part)
Charging cable
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CLAIMS
1. A vehicle charging apparatus for an automated parking apparatus that carries a
vehicle to a specified floor by means of a carrier operable to move up and down, moves
the vehicle from the carrier to a specified storage provided on the specified floor, and
stores the vehicle in the storage, the vehicle charging apparatus comprising:
a charging part for being connected with a charging cable of the vehicle;
a placement part provided on the carrier for connecting to the charging part; and
a feeding part provided on the storage for connecting to the charging part and
supplying power to the charging cable,
wherein the charging part connects with the placement part when the vehicle is carried
by the carrier, the charging part connects to the feeding part with the movement of the
vehicle from the carrier to the storage, and the charging part is disconnected from the
placement part after the connection of the charging part to the feeding part.
2. The vehicle charging apparatus according to claim 1,
wherein when the vehicle is checked in,
the carrier loaded with the vehicle elongates to the storage with the vehicle being loaded
thereon after moving to the specified floor and contracts after moving downward relative
to the storage and thereby moving the vehicle to the storage, and
the charging part connects to the feeding part with the elongation of the carrier and is
disconnected from the placement part with the carrier's downward movement relative to
the storage.
3. The vehicle charging apparatus according to claim 1 or 2,
wherein when the vehicle is checked out,
the carrier elongates to the storage after moving to the specified floor on which the vehicle
to be checked out is stored and contracts after moving upward relative to the storage and
thereby moving the vehicle from the storage, and
the charging part connects to the placement part with the carrier's upward movement
relative to the storage and is disconnected from the feeding part with the contraction of

the carrier.
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4. The vehicle charging apparatus according to claim 2 or 3, wherein the charging
part connects to the placement part on the charging part's underside, and connects to the
feeding part in a direction of the vehicle's movement from the carrier to the storage.
5. The vehicle charging apparatus according to any one of claims 1 to 4, wherein the
placement part is provided below the vehicle loaded on the carrier and near a front wheel
of the vehicle.
6. The vehicle charging apparatus according to any one of claims 1 to 5,
wherein the storage comprises:

a pair of body members extending in a direction parallel to both sides of the vehicle;
and

a plurality of wheel support members provided in a direction perpendicular to the
body parts in order to support each wheel of the vehicle in a front-rear direction of the
vehicle, and
wherein a loading part of the carrier for being loaded with the vehicle to move to the
storage is formed with gaps through which the wheel support members pass in a vertical
direction.
7. An automated parking apparatus that carries a vehicle to a specified floor by
means of a carrier operable to move up and down, moves the vehicle from the carrier to
a specified storage provided on the specified floor, and stores the vehicle in the storage,
the automated parking apparatus comprising:

a charging part for being connected with a charging cable of the vehicle;

a placement part provided on the carrier for connecting to the charging part; and

a feeding part provided on the storage for connecting to the charging part and
supplying power to the charging cable,
wherein the charging part connects with the placement part when the vehicle is carried
by the carrier, the charging part connects to the feeding part with the movement of the
vehicle from the carrier to the storage, and the charging part is disconnected from the

placement part after the connection of the charging part to the feeding part.



