PARKING SYSTEM
TECHNICAL FIELD

[0001]

The present invention relates te a parking system for parking
vehicles. The present invention particularly relates to a parking
system characterized by being configured to fsed electrical power

to wvehicles.

BACKGROUND ART

[0002]

A mechanical parking system may be used to park vehicles.

In mechanical parking systems, there are vertically
circulating parking systems, elevator type parking systems,
underground parking systems, and others,

A leading and unloading station is provided at an convenlent
position in a transfer space.

Vehicles are loaded and unloaded at the loading and unloading
station.
(0003}

In recent years, as well as vehicles having fossil fuel as an
enerqgy source, vehicles with electricity as an ensrgy source are
"bheing used.

An electric vehicle is one vehicle having elesctricity as an
energy source.

Electric vehicles travel using electricity stored in a
rechargeable battery.

There is therafore a need to charge the rechargeable battery

while the vehicle is parked.
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However, not all parked vehicles are slectric vehicles, or it
may be desired to supply electric power to only some slectric
vehicles at the time of parking.

Alsc, the time requlred To supply electrical power may
sometimes be shorter than the parking time.

There iz alsce a need for sufficient control of electrical
power-feed circuits used in feeding elesctrical powsr in order to
deliver performance.

{00047

Related Patent publication is as follows Utility Model Laid-

open No. HOG-035535
DISCLOSURE OF THE INVENTION

[000E]

The present invention has been conceived in view of the
above-described problems and provides a parking system suitable
for supplving electrical power te vehicles, with a simple
structurea.

(60067

In crder to achleve the above-described object, a parking
system for parking vehicles of the present invention comprises =2
plurality of parking spaces in which it is possible to
regpectively place a plurality of vehicles, a moving unit capable.
of moving a vehicle from one parking space among the plurality of
parking spaces to another parking space, a plurality of relay
circuits provided respectively corresponding to the plurality of
vehicles and that can respectively relay electrical power te th
vehicles, and an slectrical power-feed circuit for supplying
electrical power to an electrical power-feed parking space, being
at legst one of the parking spaces among the plurality of parking
spaces, and capable cf supplying electrical power to vehicles via
the relay circuits provided in correspondence with vehicles placed

in the electrical power—-fzed parking spaces, wherein electrical
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power~feed reservations, which are a declaration of intent to
“the effect that ils desired to supply electrical power to a vehicle,
are raspactively received for each vehicle, and after transferring
a vehicle for which an electrical power-feed reservation has been
received from the parking space to the electrical power-fecd
parking space, the electrical power-feed clrcouit commences
glectrical power-feed to the vehicle via the relav circulis and
terminates alectrical power-feed when a specified conditien is
satisfied,
[C007]

With the above-described structure i1t 1s possible to
respectively place a plurality of vehicles in a plurality of
parking spaces. The moving unit can move a vehicle from one
parking space among the plurality of parking spaces to ancther
parking space. The plurality of relay circults are provided
respectively corzresponding to the plurality of vehicles and can
respecfively supply electrical power to the wvehicles. The

electrical powar-feed circuit suppllies electrical power to an

[0

lectrical power-feed parking space, which is at least one parking

]

@
pace among the plurality of parking spaces, and can supply
v

lectrical power to a vehicle via the relay cirduits provided in

D

8]

orregpondence with the vehicles that have been placed in the
electrical power-fsed parking spaces. Electrical power-feed
reservaticns, which are declarations of intent to the effect that
it is desired to supply electrical power to a vehicle, are
respectively received for each vehicle, and after a vehicle for
which the electrical power-£feed reservaticn has been received has
een moved f£rom the parking space to the slectrical power-feed
parking space, the slectrical power-feed circuit commences
elactrical powsr-feed to the vehicle via the relay circuilt, and
terminates elecirical power-feed when a specified conditicon is
satisfied.

As 2 result,.whi?e vehicles are parked 1n the parking spacss,

it is possible to seguentially move vehicles that desire



glectrical power-feed to the electrical power-feed parking spaces
and supply electrical powar.

[00G8]

5 plurality of parking systems of embodiments of the present
invention will be described in the Zfcllowing. The present
invention includez any of the embodiments described bslow, or a
combination of two or more of these smbodiments.

[G009]

A parking system cf an embodiment of the present invention is
provided with a contrel unit for handling a plurality of
corresponding identification codes so as to be able to
respectively ildentify a pilurality of vehicles, and controlling the
parking system, the contrcl unit respectively receiving electrical
power-faeed reservations, being a declaration of intent to the
effect that it is desired to feed elezctrical powsr to a vehicle,
for every vehicle, storing additionally an identification cods
corresponding to a vehicle for which an electrical power-feed

r
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gervatlion has been recelved in a standby table, =sxtracting ons

o]

f the ildentification cedes from among the plurality of
identification codes stored in the standby taeble, and when the
lectrical power—~feed circuit has commenced electrical power-fesd
to the vehicle via a relay circult after a vehicle corresponding
te the sxtracted identification code has been moved from the
parking space to the eglactrical power-feed parking space and
terminated elsctrical power-feed once a specified conditicn has
heen satisfied, deleting the identification code of the wvehicle
for which electrical power~feed has been terminated from the
standby table.

With the structure

O

f the above-described smbodiment, the
control unit handles a plurality of corrssponding identification
codes so as to be able to respsctively identify a plurality o
vehicles, and confrels the parking system. Electrical powexr-feed

reservations, being declarations ¢f intent to the =
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is desired toc supply electrical power to a vehicle, are



respectively received for each vehicle. An identification code
corresponding to a wvehicle Zor which an electrical powsr-fesd
reservation has been recelved is stored additionally in the
standby table. One ¢f the identification codes is extractsed from
among the plurality of identification codes that have besn storsd
in the standby table. fter a vehicle corresponding to the
"extracted identification code has been moved from the parking
gpace to the elegirical powsr-feed parking space, the electrical
power-fead circult commences electrical power-fsed to the vshicle
via the relay circult, and terminates electrical power-feed when a
specified condition is satisfied. The ildentification code of the
vehicle for which electrical power-feed has been terminated is
deleted from the standby table.

As a result, while vehicles are parked in the parking spaces,

it is possible to seguentially move vehicles that desire

supply electrical power.

{6010}

A parking system of an embodiment of the present invention is
provided with a locading and unleading station, being a space where
vehicles enter or exit, wherein the moving unlit can move vehicles
petween the loading and unloading station and one of the parking
spaces among the plurality of parking spaces, or between one of
the parking spaces among the plurality of parking spaces and
another parking space, the zontrol unlt respectively receiving
electrical power-fsesd reservations, being a declaration of intent

to the eifect that it is desired to feed slectrical powsr to a
vehicle, for every vehicle loaded into the loading and unloading
station, stdring additionally an identification code corresponding
o & vehicle for which an electirical power-feed reservaition has
een received in the standby table, extracting one of the
identification codes from among the plurality cf identification
codes stored in the standby table, and when the electrical power-

feed circult has commenced electrical power-fsed to the wvehicle



via the relay circult after a vehicle corresponding to the
extracted identification cods has been moved from the parking
space Lo the electrical power-fesd parking space and terminated
glectrical powesn-feed once a specified condition has been
satisfied, deleting the identification code of the vehicle fox
which electrical power-feed has been terminated from the standby
table,

With the above described siructure, the loading and unloading
station is a space where vehicles enter or exit. The moving unit
can move vehicles betwsen the loading and unloading station and
one of the parking spaces among the plurality of parking spaces,
or between one of the parking spaces among the plurality of
parking spaces and ancther parking space. Electrical powsr-feed
reservations, being declarations of intent to the effect that it
is desired to supply electrical power tc a vehicle, are
respectively receivéd for sach vehicle that entered the loading
and unleoading statien. An identification code corresponding to a

vehicle for which an electrical power-~fesd reservation has been

A

received 1s stored additionally in the standby table. Ons of the

identification codes is extracted from am

(e}

ng the plurality of
identification codes stored in the standby table. After a vehicls
corresponding to an extracted identification code has besen moved
from the parking space to the electrical power-fsed parking space,
the electrical power-feed circult commences electrical power~feed
to the vehicle via the relay circuit, and terminates electrical
power-feed whan a specified condition 1s satisfied. The
identification code of the vehicle for which ' electrical power-feged
has been terminated is deletsd Ifrom the standby table.

As a result, while vehicles are parked in the parking spaces,
it is possible to sequentially move vehicles that desirs
electrical power—feed to electrical power-feed parking spaces, and
supply slesctrical powar.

o011}



In the parking system of the embodiment of the present
invention, the control unii causes anncuncement cof exiting times

of vehiclies for which sl

0]

ctrical power—~fsed reservations have been
received and correlates the identification codes and the announced
exiting times and stores them in the standby table, extracts, from
ameng the plurality of identification codes stored in the standby
table, an identification code for an appreoaching exiting time so
as to give it priority, and when the elsctrical power-feed circuit
has commenced slectrical power-feed to the vehlcle via a relay
circuit after a vehicle corresponding te the extracted
identificatidon code has bsen moved from the parking space to the
electrical power-feed parking space, and terminatsd electrical
power—feed once a specified condition has been satisfied, deletes
the identification code corresponding to the vehicle for which
glectirical power-feed has been terminated from the standby table.

With the structurs of the above-described embodiment, exiting
times of vehicles for which electrical power-feed ressrvatlion have
been received are announced, and the identification codes and the
announced exiting times are correlated and stored in the data
table. BAn identification code having an approaching exiting tine
ig extracted from among the plurality of identification codes that
have been stored in the sgtandby table so as to be given pricrity.
After a vehicle corresponding to the extracted identification code
has been moved from the parking space to the slectrical power-feesd
parking space, the eslectrical power~feed circuit commences
electrical power-f=zed to the vehicle via the relay clrcult, and
terminates slectrical powar-feed when a specifisd condition is
satisfied. The ldentification code corresponding to the vehicle
for which electrical power-feed has been terminated is deleted
from the standby table.

hs a result, while vehicles are parked in the parking spacsas,

it i1z possible to sequentially move vehicles that desire
glectrical power-feed Lo electrical power-feed parking spaces in

accordance with sxiting times, and supply electrical power.



[0012]

A parking system cof an embodiment of the pressnt invention is
provided with a relay circuit fixture for respectively anchoring a
part of the plurality of relay circuits, and the moving unit is
capable cf moving a relay circuit fixture and a vehicle from one
of the plurality cf parking spaces toc another parking space in an
integrated fashion.

With the structure of the above-described embodiment, the
pluraiity of relay cilroult fixtures respectively anchor a part of

the plurality of relay circuits. The moving unit can move a relay

i

circuit fixture and & vehicle from one of the plurality of parking
spaces to another parking space in an integrated Fashion. As &
result, while wehicles are parked in the parking spaces, it is
possible te seguentially move vehicles that desire elsctrical
power—-feed to electrical power-feed parking spaces and supply
electrical power.

(0013

In crder to achleve the above-described object, the parking
system for parking vehicles of the present invention is previded
with a plurality of pallets capable of respectively holding the
piurality of vehicles, & plurality of parking spaces, bsing spacss
in which it is possible to respectively place the pluralirty of
pallets, a moving unit capable of moving the pallets bestween one
of the parking spaces amcng the plurality cf parking spaces and
another parking space, a plurality of relay circults respectively
provided on the plurality of pallets and that can raspectivaly
relay electrical power to wehicles held on the pallsts, an
electrical power-feed clrcuilt for supplying electrical power to an
elactrical power-ieed parking space, being at least one of the
parking spaces among the plurality of parking spaces, and capable
of supplving electrical power via relay circuits provided on
palleté that have been placed in the electrical power-feed parking
spaces, and control unit for handling a plurality of

idertification codes so as te be able to respectively identify the



plurality of pallets and controlling the parking system, wherein
the control unit respectively receiwves electrical power-fsed
reservations, which are declaraticons of intent to the effect that
iz desired to supply electrical power to a vehicle, for each
vehicle, stores additionally the ldentification codes
corresponding to the pallets holding the vehicles in the standby
table, extrzctes one of the identification codess from among the
plurality of identificaticn codes stored in the standby table, and,
after a pallet corresponding to the extracted identification code
has been moved from the parking space to the slectrical power-feed
parking space, and the electrical power-feed circult commences
slectrical power-fesd to the vehicle via the relay circuilts and
terminates electrical power-feed once a specifisd condition is
satisfied, deletss the identification code corresponding to the
pallet for which electrical powsr-feed has been terminated from
the standby table.
[C014]
With the above-described structure 1t ils possible for e
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plurality of pallets to respectively hold a plurality o 1
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The plurality of parking spaces are spaces in which 1t is pos le

1]

te respectively place a plurality of pallets. The moving unit can
move the pallets between one parking space among the plurality of
parking spaces and another of the parking spaces. The plurality of
relay circuits are respectively provided on the plurality of
pallets, and can respectively supply electrical power to vehicles
mounted on the pallets. The electrical power-feed clrcuit
suppliss eslectrical powsr to an electrical power-fsed parking
space, which is at least one parking space among the pluraliiy of
parking spaces, and can supply elscirical power via the relay
circult provided on a pallet placed in the electrical power-fsead
parking space. The control unit handless a plurality of
corresponding identification codes so as to be able to
respectively ldentify the plurality of pallets, and controls the

parking system. Elecitrical power-fesed reservations, being
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declarations of intent to the sffect that it is desired to supply
electrical power to a vehicle, are respectively received for =ach
vehicle. BAn identification code corresponding to a pallet that
contains & vehicle for which an electrical power-feed ressrvation
has been received l1s stored additionally to the standby table.

One of the identification codes is extracted from among the
plurality of identification codes that have been stored in the
standby table. After a pallet corresponding to the identification
code has been moved from the parking space to the electrical
power-feed parking space, the electrical powsr-feed circuit
commences electrical power-feed to the vehicle via the ralay
circuit, and terminates electrical powsr-feed when a specified
condition is satisfied. The identification code corresponding to
the pallet for which electrical power-feed has been terminated is
deleted from the standby table.

As a result, while vehicles ars parked in the parking spacss,
it is possible fo seguentially move vehicles that desire
electrical power-feed to the electrical power-feed parking szpaces
and supply electrical power.

[0015]

A plurality of parking systems of sembodiments of ths present
pension will be described in the following. The present
invention incliudes any of the embodiments described below, or a
combination of two or mors of these embodiments.

iD01a)

A parking system of an embodiment of the pregent invention is
provided with a loading and unloading station, being a space for
ioading vehicles onto the pallets or unloading vehicles off the
pallets, wherein the moving unit can move the pallets betwsen the
loading and unloading station and one of the parking spaces among
the plurality of parking spaces, or between one of the parking
spaces among the plurality of parking spaces and anothesr parking
gpace, the contrcl unit respectively receiving electrical power-

feed reservations, being a declaration of intent te the sffect
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thatr it is desired to feed electrical power to a vehicle, Zorx
every vehicle lecaded into the loading and unlcoading station,
storing additionally an identification cods, assigned to a palle:
onto which a vehicle for which an slectrical power-feed
reservation has been received has bsen loaded, in the standby

table, extracting one of the ldenti

Ih

ication codes from among the
plurality of identification codes stored in the standby table, and,
when the elesctrical powsr-Ifeed circult has commenced electrical
power—feed to the vehicle via a relay circuit after the pallet
corresponding to the extracted identificaetion code has bsen moved
from the parking space to the electrical power-feesd parking space
and terminated electrical power-feed once a specified condition
has been satisfiled, deleting the identification cods corresponding
to the pallet for which slectrical power-feed has bsen terminated
from the standby table.

With the above-dsscribed structure, the loading and unloading
station is & space for icading or unloading vehicles on or off the
pallets. The moving unit can move the pallets bstween the loading

and unloading station and cne of the parking spaces among the

13

plurality of parking spaces, or betwesn on

o]

cf the parking spaces

H

among the plurality of parking spaces and ancther o¢f fhe parking
space. Electrical power-feed reservaltions, being declarations of
intent teo the sffect that it is desired to supply electrical power
to a vehicle, are respectively receilvad for sach vehicle that
énte:ed the lcading and unloading station. An identification code
assigned to a pallet that contains a vehicle for which an
electrical powsr~feed reservation has besn received is stored in
the standby table. One of the identification codes 1s extracted
from among the plurslity of identification codes that have been
stored in the standby table. After a pallet corresponding to the
gxtracted ldentification code has been moved from the parking
space to the electrical powsr-feed parking space, the electrical
power—-feed circult commences electrical powsr-fesd to the vehicle

via the relay circuit, and terminates electrical power-feed when a



specified condition is satisfied. The identification code
corresponding to the pallet for which elsctrical power-feed has
been terminated is deleted from the standby table.

As 2 result, while vehicles are parked in the parking spacss,

H-

t 1s possible to sequentially move vehicles that desire

actrical power-feed to elscirical
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riing spaces an 1
supply electrical power.

[G0OL17]

In the parking system of the embodimsnt of the present

invention, exiting times of vehicles for which slectrical power-

{]

feed reservations have been received are announced, and the

control unit correlates the identification codes and the announced

exiting times and stores them in the standby table, extracts, from
arong the plurality of identification codes stored in the standby
table, an identification code for an approaching exiting time so
as to give it priority, and when the electrical powsr-feed circuit
has commenced elsctrical power-feed te the veshicle via a relay
circuit after a pallet corresponding to the extracted
identification code has been moved from the parking spacs to the
electrical power-fesed parking spac and terminated electrical
power-feed once a specified condition has besn satisfied, deletes
the identification code corresponding o the pallet for which
electrical power-feed has been terminated from the standby table.

With the structure of the above-described embodiment, exiting
times of vehicles for which electricel power-fasd ressrvation have
been received-are announced, and the icdentification codas and +ths
announced exiting times are'correlasted and stored in the standby
table.

An identification code having an approaching exiting time is
extracted from among the plurality of identification codes that
have been stored in the standby table so0 as to be given priority.
After a pallet corresponding to the extracted identification cods
has been moved from the parking space to the elzctrical power-feed

parking space, the electrical power-feed circuit commences
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electrical power-feed to the vehicle via th

Terminates sls ical power-fesd when a specified condition is

satisiied. The identification code corresponding to the pzll
for which electrical power-feed has been terminated is daleted

from the standby tablse,

ke 2 result, while vehicles are parked in the parking spaces,
it is possible to seguentially move vehicles thar desire
electrical power-fesd to electrical power~-fsed parking spaces and

supply electrical power.

[0017a]

According to the first aspect of the invention, there is provided a parking system for parking
vehicles, comprising: a plurality of parking spaces in which it is possible to place a plurality of vehicles

respectively;

& moving unit for moving vehicles from one parking space amony ‘the plurality

of parking spaszes to another parking space:

& plurality of relay cirocuits provided raspectively torresponding to the

plurality of vehicles, and cepable of xaspéctivaly relaying electricel powar to

the vehicles;

an electrical power-fesd circul+ +for supplying electrical  power to an

- > 4 R .
electriczl powsr-feed parking space, which is at least one parking space among the

Plurality of parking spaces, and supplying electricel nower to = vehicle via the

.relay circuits provided in correspondence with the vehicles that have been planad
in the electriecazl power-feed parking spacess; and

a control unit that handles s plu;:ality of corresponding ideptification codeg

0 as Lo be able to respectively ident FLv a plurelis ty of vehicles, and controle

the parking system, .

whereln

the control unit respectively recelives eledtriceal pover-feaed reserva

tions,

being & declaratior of intent +o the efifect that it is desired t5 fesd elecrricsl

. - - . . .
power to a vehicle, for every vehicle, stores adds_tlana.z_ly an identification code

corresponding to & vehicle for which an electrical power-feed reservation has been

received in the standby tabkle, sxtracis one of the identification codes from among

the plurslity of ideptification codes stored in the standby table, and, when the

electrical power-fsed circuit has commenced electrice]l power-feed <o the vanicle

vie the relay circuit after 2 vehicle cor Tesponding to the extracted identis fication
cotde has been moved frem the parhking fpace to the electrical power-feed parkin

space =nd terminated electrical power-feed once s sm@::;.f:_e conpdition has besn

satisfied, moves the vehicle for which electrical oo er~feed has been terminated
- -—— e el i

from the slectrical power-feed parking spece +o +he Parking spacs, and deletes
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the identificetion code correspondingto £he ,,hlcﬁe or which electrical power-feed

has been terminsted from the standby table.

[00175]
According to the second aspect of the invention, there is provided a parking system for parking

vehicles, comprising: a plurality of parking spaces in which it is possible 10 place a plurality of vehicles

respectively;
2 moving unit for moving vehicles from one parking space amony the plarality
of parking spates to another parking space:

a plurality of relay circuits provided respectively corresponding ‘o the

plurality of vekicles, and capadble of respectively r elaying electrical power teo

+he wvshicles;

an electrical powsr-feed circuit for supplying electrical power o an

electrical powsr-fsed parking space, which is a+ least one parking space among the

plurelity of parking spaces, and supplying electrical power to a vehicle via the

relay circults provided in correspondence with the vehicles thet have besn placed

in the electricel powsr—feed parking Spaces; and

a control unit that handles a plurality of corresponding identification codes

80 &5 to be able to respectively identify a plurelity of vehicles, and controls

the parking svstem,
wherein

the control unit respectively receives slec trical powsr-feed reservations,

being a declaration of intent to the sffect that it is desired o

th

feed elactrical

power to a vehicle, for everv weshicle, stores additionally an identification code

corresponding to a vehicle for which an electrioal power-~feed reservation hes besn

received in +he standby table, extracts cne of the identification codes from among

the plurality of identification codes sztored in the standby table, in order o
Y ie, rdsr

earliest stored, and, when +he electrical power-feed oircuit has commenced

electrical power-feed +to ths vehicle via +the reley circuit after a vehicl

corresponding o the extracted identification code hes besn m

space to the electrical powsr-feed parking space and

Fa

terminsa
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power-feed once & specified condition has been satis fied, deletes the ideptification

code corresponding to the vehizle for which electrical

terminated from the standby table.
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[0017¢]

According to the third aspect of the mvention, there is provided a parking system for parking
vehicles, comprising: a plurality of parking spaces in which it is possible to place a plurality of vehicles

respectively;

& moving unit for moving vehiecles from one parking spees among the -

of parking spaces to another parking space;

a plurality of relay circuits provided respsctively corresponding to the

plurality of vehicles, and vapable of respectively relaying =lectrical powsr Lo

the wvehicles;

an slectrical power-feed cireuit  for - supplying electricel power to an

electricel power-feed parking epace, which ig at least one parking space amonyg the

plurality of parking spaces, and supplying electrical power to & vehicls via the

relay circuits provided in correspondence with +he vehicles that have bean placed

in the electrical power-feed parking spac=g;  and

& controel unit that handles a plurality of corresponding identificatior sodes

sc as to be able to respectively identify a plurality of vehicles, and controls

the parking system,
wherein

the cobtrel wnit cauvse: announsement of exiting times of vehicles for which.

electricel power-feed reservations heve bmen received and oorrelstes the

identification codes and the announced exiting times and stored them in +he standby

table, predefines times reguired for tharging as slestricsal power~feed reguirement

timss, celovlates an electrical powsr-feed commencement time that is prier, by the

electrical power-feed reguiremsnt time, “g +hs e¥iting time, and if the electrical

power-fzed commencemsnt time approaches the current time , exracts, from among the

plurality of identification codes stored in the standby table, an identification

- code that stored the exiting time to which +he slectriceal pover-feed commencement

time approaches the current time, and when the elesmt

commenced electrical power-fsed to the vebiclie via a relay ci

corresponding to the extracted identificaticn cods hac bzen moved from the parking

i

space 1to the elesctrical power-feed parking space and termineted elestrical

power-Ieed once & specified conditien has bean satisfied, deletes the identification

code corresponding to the vehicle for which electrical power-feed has been
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terminsted from <he standby table,
{06174]

According to the fourth aspect of the invention, there is provided a parking system for parking

vehicles, comprising: a plurality of parking spaces in which it is possible to place & plurality of vehicles
respectively;
a moving unit for moving veh

icles from one parking space amonyg the plurality

of parking spaces to another parking fpace, without using pellets being menbers

on which it is possible to mount a vehicle;
& plurality of relay circuits provided respectively corresponding to the

plurality of vehicles, and capable of respectively relaying electrical power to

+he vehicles;

an elsctrical power-feed circui

electricel power-~feed parking space, which is at least one parking space among the

plurality of parking szpaces, and supplying electricsl power to a vehicle via the

relay circults provided in correspontdence with <he vehicles that have been placed

in the electricel power-feesd parking spacez; and
& plurality of reley circuit fiztures for respectively anchoring a part of
the plurality of relay cireuits,

wherein

the moving unit can support -a relay cirecuit

h

ixture and a vehicls in an

integrated manner using a cc:mb»shéped structure, and move them from one of the
plerality of parking spaces to apother parking space in anp integrated fashiorn,
parking spaces can support a relay circult fivture and a veniele in: an integrated
menner using a comb-shaped strusture, and park a vehirle, and electrical power-feed

reservations, being declarations of intent o the effec

ot

that it is desired to supply

electrical power to a vehicle, are received for sach vehicle, and after a relay
circuit fivture and a vehicle for whish the slectrical powsr-feed reservation has
besn received have been moved frow the parking space to the electrical powar-

fesd parking space in an integrated fashion, +he electrical powsr-feed rircuit

commences electrical power-feed o the vaehicle via the relay circuit, and “erminates

electrical power-feed when a specified condition iz satisfied.
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[0017¢]

According to the fifth aspect of the invention, there is provided a parking system for parxing
vehicles, comprising: a plurality of parking spaces in which it is possible 1o place a plurality of vehicles
respectively;

a moving unit for moving vehicles from one rarking space amonyg the plurality
of parking spaces to another perking Space, without using pallets being menhers
oo which it is pcssiblé to mount =& vehicle;

a plurelity of relay circuits .p::oviuied respectively corfesponding to thse
plurality of vehicles, and capable of respectively relaying electrical power to

the vehicles:

an

i

lectrical power-feed cirouit for supplying electrical powar to ap

electrical powsr-fesd parking space, which is at least one parking space among the

plurality of parking spaces, and supplyirg electrical power to a vehicle via the
relay circuits provided in correspondence with the vehicles that Lave been placed

in the electrical power-feed parking spaces; and

& plurality of relay circuit fizrtures for respectively anchoring a pert of
the plurality of relay cirzcuits,
wherein

the moving unit can support & relay circunit fixture and & vehicle in an

integrated manner using a belt conveyor shaped structure, and move them from ope
of the plurality of parking Epaces to another parking Space ip an integrated fashion,

parking spaces can support a relay cirouit firture and & vehicle in an integrated

manner using a belt conveyor structure, and park a vehiecle, and elactrical power-fead

reservations, being declarations of intent +p the effect that it is desired o supply

"

lectricel power %o & vehicle, are received for sach vehicle, and after = relay
circuit fixture and & vehicle for which +he electrical power-fsed reservation has
been received have been moved from the parking space to the elach
parking space in an integrated fashion, the electrical pover-feed cironit comenses
electrical power-feed +to +the vehicle wvia +he relay circuit, and terminates

electrice]l power-I=ed when a specifisd condition is setisfied.
[00171)

According to the sixth aspect of the invention, there is provided a parking system for parking

vehicles, comprising: a plurality of pallets capable of being respectively loaded with a plurality of

vehicies;



13e

& plu'rality of parking spzoes that are spaces in which it iz possible to
ectively place a plurality of pallets;
&8 moving ﬁnit that can move the pallets between one parking space among the
plurality of parking spaces and ancther of <he parking spaces;

a plurality of relay circuiis respectively provided on the plurali ity of
pallets, énd capable of respectively supplying electrical powsr to vehicles loadad
on the pellets;

an electricazl power-fesd cireuit for supplying electricel power to an
electrical powsr-feed parking spece, which is at least one parking space among the
plurality of parking spzces, and capable of feeding electrical power via the relay
circuit provided on a pallet placed in the electrical powsr-feed.parking spece;
and

a2 controel unit for handlinga rlurality of corr esponding identification codes
80 &s to be able to respsotively identify the plﬁ:ality paliets, and controlling
the pa:']d,ng. system,

whersin

the control unit respectively receives electrical power-feed reservations,
being & declaration of intent to the effect that it is desired to feed slecirical
powar to & vehicle, for every vehicle, stores additicnally an idantlf:,:atlcn code,
corresponding to the pallet on which a vehicle fb:_: which the electrical power-
*ead rasﬂrvaw,an has been received i5 loaded, in the st tandby +able, E:ﬁ-_.facts one
of the identific:atimn todes from among the plura alitvy of Ldeptifiration codes stored
in the standby tak;le, in order of earliest storead, al';ld, when +the .elactl-'ical
power-feed circult hes commenced electrical powser~feed to the vehicle via a relay
circuit after a pallet corresponding to the extracted iden‘tificaticn code hes beaen
moved from the parking space <o the electricsal power—feed parking space and
terminated electrical power-feed cnce a specified condition has besp setisfied,
delstes the identification code corresponﬂingkto the pallet for which electrical
power~ised has besn terminated from the standby table,

10017g]

According to the seventh aspect of the invention, there is provided a parking system for parking

vehicles, comprising: a piurahty of pallets capable of being respectively loaded with a plurality of

vehicles;
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a plurality of parking spaces thst are spaces in whieh it is pessible o
respectively place & plurality of pallets;

a moving unit that can move the pallets betwsen one parking spac
plurality of parking =zpaces and ancther of the parking speaces;

a plurality of relay circuits respectively provided on the pilurality of

pallets, and capable of respectively supplying electrical power to vehicles loaded

on the pallets

an electrical p-owerwfeed circuit for supplying eleestrical powsr to en
electrical powsr-feed parking space, which iz at los=st one parking space among the
plurality of parlking spaces, and capakle of feeding electricsl powsr via the rel ay

circuit provided on a2 pellet placed in the electrical powsr-feed parking spac

-

& control unit for bandliing & plurality of corresponding ideptification codes

50 a8 to be able to respectively identifv the pluralit pallets, and contrellin
! Y P v g

“he parking system,

1

wherein ' oo

the contrel unit causes announcement of s titing times of vehicles for whish

“he electrical powsr-feed reservations have been recal ved,

identificatiorn codes and the announced exiting “imes and stores them in the standby

table, pradefines tines reguired for charging as slectrical powsr-f=ed reguirement

times, caloulstes an electricel power-foeed

2

ommencement time that is prior, by the

glectrical power-feed reguirement time, *o the eriting tims, and if

the electrical

pover-Zfeed commsnoement time approaches the currspt <ime ¢ BXracts, Lrom among the

piurality of identification sodes storeed in +he standby tebls, an identification
code that stered the exiting time <o which +he electrical power~feed commencemsnt

Time approaches the currsnt time, and when “he glectrical powsr-feed cirenit has

commenced electricel powsr-fsed to the vehicls via & relay circuit after = pallet

corresponding to the extracted identification saode hes been moved from the parkin

175

space to the eslectrical powsr-feed rarking spacz, and

Hv

DOWST - ead cnce aspecified conditionhes been sat tigfied, deletes <hs
tode corresponding to the pallet for which slectrice] powar-fee

from +the standby table.
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Effect of the Invention
1

ks has been describsd above, the parking system fof
arking vehicles ¢f the present invention achieves the following
effects with the above-described structure.

A plurality of vehicles are placed in a plurality of
parking spacss, wvehicles for which an elsctricel powesr-feed
vation has been received ars wovmd toe the electrical powar-

ser
feed parking spaces, and the slectricel power-feed circu
P

supplies electrical power to vehicles via th

[t
‘J
<:
€}
H
0
o
l,
-
n

terminating selectrical power-Ized cnee a specified condition has
been satisfied, which means that while vehicles are parked in the
parking spaces, a plurality of vehicles for which electrical
power—-feed is desired can be safuentially moved to the electrical
power-ieed parking spaces and supplied with electrical power.

| 2lse, & plurality of identifiication codes corresponding to
vehicles for which the slectrical power-feed reservatiocns have
been received are storsd in the standby table, & plurality of

vehicles are placed in the plurality of parking spaces, vehicles

th

or which an electrical power-fzed reservailon has been received

are moved from the parking spaces to the slec triCdl power-Teed

parking spaces baszed on the identification codas stored in the

5]

standby Table, and the eslectrical power-fesd circuit supplies

i

lectrical power to wvshicles via the relay circuits, terminating

power~feed once a specified condition has been
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satisfied, which msans that while vehicles are parked in the

jis]

arking spaces, a plurality of vehicles for which electrical

power-feed is desired can be sequentlally moved to the slectrical

s

ower-fesd parking spaces and supplied with electrical power.
Alse, wvehicles enter or exit at the lozding and unlcading
n, electrical powsr-feed reservations for vehicles that have
ered the loading and unloading station are reacelved,
identification codes corresponding to vehicles Zor which an
electrical power-feed reservation has been rsceived are stored in
the standby table, the plurality of vehicles are placed in the
plurality of parking spaces, vehicles Zor which an electrical
power-feed reservailon has besp received are moved from the
parking spacas to the slectrical power-Ifeed parking spaces based
on the identification codes stored in the standby table, and the
electrical power-feed circuit supplies electrical power To

"
i

vehicles via the relay circuits, terminating electrical power-feed
once a specified condition has been satisfied, which means that
while vehicles are parked in the parking spaces, & plurality cf
vehicles for which electrical power-fead is desired can be
seguentizlly moved te the electrical power-iesd parking spaces and
supplisd with electrical power.

Also, the exiting times are announced, of the wehicles Zor
which an electrical powsr-feed reservation has besen received, cons
having an approaching exiting time is given priocrity and moved
from the parking space to an electrical power-feed parking space
based on the identification codes stored in the standby tabls, and
the electrical power-Ised circult supplies eslectrical power to
vehicles via the relay circults, terminating electrical power-feed
once a gpecified condition has been satisfied, which means that
while wvehicles are parked in the parking spaces, a plurality of
vehicles for which electrical power-feed is desired can be
seguentially moved to the electrical power-fszed parking spaces and

supplised with electrical power.
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Also, & relay circult fixture for anchoring a part of the
ralay circuits is used, and the moving unit is made capable of
moving & relay circult fixture and a vehicle in an Integrated
fashion, which means that while vehicles are parked in the parking
spaces 1t 1s possible teo seguentially move a plurality of wvehicles
that desire electrical power-Ifesed to the electrical power-fesd
parking spaces.

Alsc, a plurality of identification codes corresponding to
pallets on which vehicles for which the electrical power-Zesd
ressrvations have been received are mounted are stored in the
standby table, a plurality of wvehilcles are placed in the plurality
of parking spaées, vehicles for which an electrical power-fsed
rasarvation has been received are moved from the parking spaces Lo
the electrical power-fesd parking spaces based on the
identification codes stored in the standby table, and the
alectrical powar-feed circuit supplies electrical powsr to
vehicles via the relay clrcuits, terminating electrical power-feed

once a specified condition has been satisfied, which msans that

while wvehicles are parked in the parking spaces, a plurality of

T

;
®
-

k

vehicles for which electrical power-feed is desired can be

sequentially moved to the electrical power-feed parking spaces and
supplied with electrical power.

Also, vehicles enter or exit the loading and unloading
station, electrical power-feed reservaticons for vehicles that have
sentersd the loading and unicading station are recslved,
identification codes corresponding to pallets on which vehicles
for whitch the eslectrical powsr~fsed reservation has been raceived
have besn mounted are stored in the standby table, the plurality
of wvehicles are placed in the plurality of parking spaces,
vehicles for which an electrical power-ieed reservation has been
received ares movad from the parking spacas To the electrical
power~feed parking spaces based on the identification codes stored
in the standby table, and the electrical power-feed circu

supplies electrical powsr to vehicles via the relay circulits, and
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terminates electrical power-feed once & specified condition has
been satisfied, which means thait while wvehicles are parked in the
parking spaces, & plurality of vehicles for which electrical
pewer-feed is desired can be sscguentially moved to the electrical
powar-Ffeed parking spaces and supplied with eslectrical power.

Also, the exiting times are announced, of the vehicles for

il

which an electrical power-feed ressrvation has been received, one
having an approaching exiting time 1z given priority based an the
identification codes stored in the standby table and moved from
tha narking spaces to the slectrical power-feed parking spaces
based on the identificaticn codes stored in the standby tabkle, and
the electrical power-feed circuit supplies electrical power to
vehiclezs via the relay circuits, termineting electrical power-feed
once a specified condition has been satisfied, which mesans that
while wvehiclies are parked in the parking spaces, a plurality of
vehicles for which electrical power-feed is desired can be
sequentially moved to the slectrical power-feed parking spaces and
supplied with slectrical power.

Acecordingly, 1t is possible to provide a parking system
suitable for supplying electrical powsr to vehicles, with a simple

atructure.

BRIEF DESCRIPTICN OF THE DRAWINGS

{0019}

Fig. 1 is a front elevation of a parking system of a first
erbodiment of the present invention.

Fig. 2 is an A-A cross sectlonal view cf the parking system
of the first smbodiment of the present invention.

Fig. 3 18 a partial detalled view of the parking system of
the first embodiment of the present invention,

Fig. 4 1s a functicnal block diagram of the parking system

of the first smbodiment of the present invention.
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Fig. % is a plan view of a parking system of a second
embodiment of the present Invention.
Fig. 6 is a plan view of a parking system of a third

smbodiment of the present invention.

Fig. 7 shows schematic views of parking systems of a
plurality of the smbodiments of the present invention,

Fig. 8 is a partial detailed view of the parking systems of
the first to fourth embodiments of the present invention.

Fig. 9 is a partial detalled view of a parking system of a

fifth embodiment of the present invention.

BEST MODE OF EMBODYING THE INVENTION

(00207
In the following, preferred modes for embodying the present
invention will be described with reference to the drawings. In
each of the drawings, the same reference numerals are used for
parts that are common, and repeated description will be omitted.
In the following, for convenience of description,
description is given with the left hand side being made the left
side, and the right hand side being made the right side, as if
pairs of upper and lower moving spaces, which will be described
later, are arranged laterally.
[(GD21]
Initially, a parking system cf a first embodiment of the
present invenitlon will be described based on the drawings.
Fig. 1 is a front elevation of a parking system of an
t

=

embodiment of the present invention. Fig. 2 isg an B-A Cross
sectional view ¢f the parking system of the embodiment of the
present invention. Fig. 3 is a partial detaliled view c¢f a parking
system of the embodiment of the present invention. Fiyg. 4 is a
functional block diagram of the parking system of the embodiment
of ths present invention., Fig. 7 is a =schematic view ¢f the

parking system of the embodiment of the present invention. Fig. 8
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is a partial detailed view of the parking system of the first
embodiment ¢f the present invention.

(002273

tn

The parking system is a system for parking vehicles
Figure 7 shows parking systems of wvarious methods, such as
an elevator method, an elevator/slide method, & horizontal
reciprocation method, and a conveycr storage method.
The parking system of the first embcdiment applies this
application to an elevator method parking system that uses pallets.
For convenience of description, particularly if not stated
ctherwise, description is given with left and right directions of
parked vehicles made the left and right directions of the parking
systenm.

10023

The parking system comprises & plurality of parking spacess 30,
a moving unit 40, a plurality of relay circults 30, an electrical
power~feed circuit 60, and a control unit 70.

The parking system may also compriss a plurality of pallets
10, & plurality of parking spaces 30, a moving unit 40, a
plurality of relay circuits 58, an electrical power-feed circuilt
60, and a control uﬁit 70.

Tha parking system may alsc comprise a loading and unlcading
station 28, a plurality of parking spaces 30, a moving unit 40, =a
plurality of relay circuits 30, an electrical power-feed circuit
o0, énd a control unit 70.

The parking system may also comprise a plurality of pallets

1

G, a loading and unloading station 20, a plurality of parking
; r v P !
spaces 30, a moving unit 40, a plurality of relay circuits 20, and

arn

b

lscirical power-Ifeed circuilt &0.

[0024)

The pallets 10 are members on which it is possible Lo mount a
vehicle 5.
For axample, pallets are structural members having a

rectangular outline when viewed from above.
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The pallets c¢an also have indented channels for guiding
vehicle wheels parallel to the longer side of the rectangle of a
vehicle 5.

[0025]

The leading and unlocading staticn 20 is a space whers
vehicles enter or axit.

Tf pallets 10 are used, in the loading and unloading station
20 a vehicle 5 can enter by placing it onte a pallet 10 under its
own power, and can exit by taking it off the pallet 10 under its
OWIl POWEer.

Parking spaces 30, which will be described later, can also
double as the loading and unloading station 20.

In the case where a loading and unloading staticen 20 is not
specially provided, vehicles can snter directly into the parking
spaces 30, which will be described later, and can exit frcom the
parking spaces 30.

For example, 1if ths parking system 1s ¢f the sglevator type,
the lcading and unloading station 20 is a space positicned below a
lifting space H in which the 1ifting device of the moving unit 40
moeves up and down.

[ao26;]

The parking spaces 30 are gpaces into which it is possikle to
respectively place the vehicles 5.

If pallets 10 are used, the parking spaces 30 can be spaces
in which it is possible to respectively place the plurality of
pallets,

The parking spaces 30 are spaces aligned in the vertical

direction in spaces to the lefi and right of the lifting space H
in which a 1ift 41 of the moving unit 40 moves up and down,

For example, a support structurse for supporting the pallets
10 is provided in the parking spaces 30.

At least one parking space 30 among the plurality of parking
spaces 30 acts as an electrical power-feed parking space 31.

(0027}
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The moving unit 40 is a unit capabkle of moving a vehicle from
one parking space 30, among the plurality of parking spaces 30, to
ancthner parking spacs 30.

i the pallets 16 are used, the moving unit 40 i1z a unit
capable of moving a pallet 10 betwsen one parking space 30 among
the plurality of parking spaces 30 and ancther parking space 30,

If the leading and unloading station 20 is provided, the
moving unit 40 is a unit capable of moving a vehicle 5 between the
leading and unlicading station 20 and one parking space 30 among
the plurality of parking spaces 30, or bketween one parking space
30 among the plurality of parking spaces 30 and another parking
space 30,

ITf the leading and unloading station is provided and the
pallets 10 are used, the moving unit 40 is a unit capable of
moving pallets 10 between the loading and unloading station 20 and
one parking space 30 among the plurality of parking spacses 30, or
betwsan one parking space 30 among the plurality of parking spaces
3¢ and znother parking spacs 30,

The moving unit 40 has a lifter 41 for moving up and down in
the lifting space, and a transfer unlit (not shown in the drawings)
mounied on the lifter 41 and capable of moving pallets 10 between

the lifter 41 and the parking spaces 30.

crre
electrical power to the vehicles,

If pailets 10 are used, the relay circults 50 are
respectively provided on the pallets 10, and can respectively feed
electrical power to vehicles mounted on the pallets 10.

For example, the relay circult 50 comprises a relay terminal
Ei, & relay cabkle 32, and a relay plug 53.

The relsy terminal 51 1s an electrical component that
couples with an elsctrical power-feed Terminal €1, which will be

described later, and is supported on the pallet 10,
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Cnce the relay terminal 51 and the elecirical power-feed
terminal 61 are engaged, they are electrically connected with each

other.

o

If the relay terminal 51 and the slectrical power-fesd
terminal 61 are separated, the terminals are separated from sach
other and electrically disconnacted.

Fig. 3 shows cone exaﬁple of combining the relay terminal 51
and the electrical powsr-~feed terminal 61.

A guide section is provided for gulding one of the relay
terminal 51 or the electrical power-feed terminal 61 to the cther.

For example, the guide secticon is provided on the electrical
power-feed terminal 61 and has a horn shape to guide the relay
terminal 51.

If a relay terminal 51 and electrical power-feed terminal 61
that are ssparated are brought close together, the gulde section
guldes the relay termineal 51, the relay terminal and the 51 and
the electrical powsr-feed terminal 61 engags, and the two
terminals are electrically connecited.

When the relay terminal 51 and the electrical power-feed
terminal 61 engage, an elastic sTructure provided on one of the
relay terminal 51 or the electrical power~fead terminal €1 takes

up positional offsst between the relay terminal 31 and the

ot

electrical power-fsed terminal €1. The elastic structure is, for
example, 2 helical spring provided on the bottom section of the
slectrical power-fsed terminal 61.

When the pallets 10 are moved in the lateral dirsction and
lcaded inte the parking spaces 30, cone relay terminal 51 is
supported at the laft or right of a pallet.

Figure 2 shows one relayv terminal 51 supported on the right
of the pallest 10.

If this approach is adopted, when a pallet 10 is moved from
the left to the right, and placed in a parking space 30, the relay

terminal 51 and the slectrical power-fsed terminal 61 ars engaged.
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Also, two relay terminal 31 are respectively supported on

the lsft and zight of a pallet.

The relay cable 52 1s an electrical cable for elactrically

connecting & relay terminal 51 and a relay plug 53.

The relay plug 53 is an electrical component that engages

with a relay socket 6 provided on a vehicle © for receiving

slectrical power-feed,.

[0025]

The electrical power~feed circult 80 is an electrical cizcuilt

for supplying slectrical power to an electrical power-feed parking

space 31, which is at least ones of the parking spaces 30 among the

plurality of parking spaces 30, and can feed slectrical power to

vehicle 5 via 2 relay circult 50 provided so as to correspond fo

veghicle 5 that has been placed in the electrical powsr-feed

parking space 31.

IFf pallets 10 are used, the electrical power~feed circuit

is an electrical clrcult for supplyving electrical power to an

electrical powsr-feed parking space 31, which is at least cne of
the parking spaces 30 among the plurality of parking spaces 30,

and can fesd electrical power to a vehicle 5 via a relay circult

a1

50 provided on a pallst 10 that has been placed in the eslectrical

power-fead parking space 31.

The electrical power-feed circuldt 60 comprises an slectrical

power-feed terminai 61, an electrical power-feed cable 62 and an

electrical power~fesd box E3.

One slectrical power-feed terminal 61 is supported on a

structure constituting one electrical power-feed parking space 31.

It iz also possible to provide a plurality of electrical

power-feed parking spaces 31.

With the slevator method using palliets 10, the total number

of pailets 10 may be at least one less than the totzl number of

parking spaces 20 including the electrical power-feed parking

space 31.



By adopting thils approach, it 1s possible tTo place any palliet
in an electriczl power~feed parking space 31 at any time.

The electrical power-feed cable 62 is an electrical cable for
elactrically connecting the electrical power~feed terminal 61 and
he electrical powsr-feed box 63.

The eslectrical powsr~feed box €3 ig a controller for
controlling a electrical power: source for feeding electrical power
te a venicle 5.

The electrical power-feed box 63 is controiled by the contrel
unit 70.

(0030}

The contrel unit 70 is a unit for contrelling the parking
system.

The controel unit 70 is comprised of a control panel 71 and a
control box TFZ.

An operator operatss the control panel 71,

The control box 72 housss control circuits which will
degcribe later,

The control unit 70 may handle a plurality of corrssponding
ident*fiéation codes so as to be able to resspectively identify a
plurality of vehicles 5.

The contrel unit 70 may handle a plurality of corresponding
identification codes so as Lo be able to respectively idantify &
plurality of pallets 10.

Identification codes corresponding to the pallets 10 may be
identification codes ¢f wvehicles loaded onto the pallets.

Administration codes storsd in a parking ticket may be
identification codes of wvehicles. In this case, administration
codes and pallet ldentification codes are stored in association.

(060321}

The parking system receives electrical powesr-feed
raservations, which are declaraitions of intent to the effect t
it is desired to feed electrical power Lo a wehicle, for every

vehicle, and after a veshicle 5 for which an slectrical power-
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raservation has been recelved has been moved from a parking space
30 to an electrical powsr-feed parking space 31, the slectrical
power-fzed circuit 60 commences electrical power~-feed to the
vehicle 5 via a relay circult 50, and terminates electrical power-
feed ocnce a specified conditicn has been satisfied.

Also, with the parking system, after a vehicle 5 for which an
electrical power-feed reservatlon has besen resceived has besn movad
from the loading and unleoading station 20 to an electrical power-
feed parking spaces 31, the elesctrical power-~feed circuit &0
commences electrical power-feed to the vehicle & via a relay
circuit 50, and terminates slectrical powsr-feed once a specified
condition has been satisfied.

Once electrical powsr-feed has been terminated, the vehicle 5
is moved from the electrical power-fsed parking space 31 to
ancother parking space 30.

Alternatively, once eslectrical power-feed has been
terminated, the vehicle 5 is moved from the electrical power-fesd
parking space 31 to the leading and unlcading station 20.

16032]

The control unit 70 respectively recelves electrical power-
feed reservations, being a declaration of intent to the sffect
that it is desired to feed slectrical power to vehicle, for
every vehicle, stores addifticnally identification codes
corresponding te vehicles for which an electrical power-fesd
reservation has been receilved in a standby table, extracts one of
the identification codes from among the plurality of
identification codes stored in the standby tabls, and, when ths
electrical power-fead circuit has commenced slscitrical power-feed
to the wvehicle via a relay circult after a vehicls corresponding
to the extracted identification code has beern moved from the
parking space to the electrical power-~ieed parking space and
terminated electrical power-fesd once a specified condition has

been satisfied, deletes the ildentification code of the vehicle for
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which electrical power-fesd has been terminated from the standby
table.

Also, if the loading and unloading station 1s provided, the
control unit respectively rsceives slectrical power-feed
ressrvations, being a declaration of intent to the effect that it
is desired to feed slectrical power to a vehicle, for every
vehicle entering the loading and unloading station, stores
additionally identification codes corressponding to vehicles for
which an electrical power-fesd reservatlon has been received in a
standby table, extracts one of the identification codes from among
the plurality of identificaticn codes stored in the standby table,
and, when the electrical power-feed circuit has commenced
elactrical power-feed tTo the vehicle via a relay circuiit after a
vehicle corresponding to the extracted identification cods has
besn moved from the parking space tce the electrical power-feed
parking space and terminated electrical power-feed conce a
specified condition has been satisfled, deletes the ldentificatioen
code of the vehicle for which electrical power-feed has been
terminated from the standby table,

(0033}

Tf pallets are used, the control unit respectively receives
slectrical power-feed reservations, being a declaration of intent
to the effect that it is desired to feed elecirical power to a
vehicle, for every vehicle, stores additicnally identification
ecodes, corresponding to pallets on which wvehicles for which an
electrical power-feed reservation has been received have been
loaded, in a standby table, extracts one of the ldentificaticn

cation codes stored in

[N

codes from among the plurality of identil
«he standby table, and, when the electrical powsr-feed circuit has
commenced electrical power~feed to the vehicle via a relay circuit
after & pallet corresponding to the extractsd identification code

nas been movad from the parking space to the electrical power-feed
parking spaces and terminated electrical powsr-feed once a

specified conditicen has been satisfied, deletes The identification
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code corresponding to the pallet for which electrical power-fesed
has been terminated from the standby table.

Also, if the loading and unloading station is providsd, the
control unit respectively receives electrical power-fesd
reservations, being a declaration of intent to the sffsct that it
is desired to fesd electrical power to a vehicle, for esvery
vehicle that has entered the loading and unlcading section, stores
additionally identification codes that have been assigned to
pallets on which vehicles for which an electrical power-feed
reservation has bean received have been loaded in a standby tabls,
extracts one of the identification codes from amonyg the plurality
of idantification codes storad in the standby table, and, when the
glectrical power-feed clrcult has commenced electrical power-fead
to the vehicle via a relay circult after a pallet corresponding to
the extracted identification code has been moved from the parking
space to the elsctrical power-feed parking space and terminated
@iectfical power~fead once a specifisd condition has been
satisfied, deletes the ldentification code corressponding to the
palliet for which electrical power-feed has been terminated from
the standby table.

164347

Fig. 4 is a functicnal klock diagram of the parking system of
the embodiment of the present invention.

The control clrcult is comprised of a CPU, the storage unit,
and interface, and other components.

The interface 1s connectesd to the operation panel 71, the
moving unit 40, ths slectrical power-feed circuit &0, and cther
components.

A program installed in the contrel circuilt realizes a
loading receipt function, & parking functicn, an ﬁnloading receipt
function, an electrical power~fsed reservation receipt function,
an identification code storage function, an identification code

o

extraction function, a wvehicle moving function, an elactrical



power-Iead functicon, an identification code deletion function, and
other functlons, in the control unit.
In the following, an example where pallets 10 are used and
the loading and unloading station i1s provided will be described.
[0033])
(Loading recelpt functicn)

A declaration of intent to ths effect that is desired to park
a vehicle is received, and the vehicle 5 taken in to the lecading
and unleading station 20.

In the svent that there 1ls no empity pallet 10 at the leading
and unloading station 20, an empty paliet 10 iz moved by the
moving unit 40 from any parking space 30 to the loading and
unloading station.

A loading gats is opesned, and the vehicle is loaded under its
own power onto the paliet 10.

[003¢]

{Parking function)

Using the moving unit 40, the vehicle 5 is moved from the

loading and unloading station 20 to a parking space 30.

1f pallets are used, & pallet 10 on which the wvehiclie 5 is
loaded is moved from the loading and unloading station 20 to a
parking spacs 30 using the moving unit 40.

G037]

—

{Unloading receipt function)

A declaration of intent to the effect that it i1s desired to
unlecad a vehicle is received.

Using the wmoving unit 40, a pallet 10 on which a vehicle that
reguires uniocading is loaded 1s moved from the parking space 30 to
the loading and unloading station 20.

An unlcading gate is opened, and the wvehicle is taken off the
pallet 10 under its own power.

f0038]

{Llectrical power-feed reservation recelpt function)
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BElectrical power-~feed reservations, being declarations of
intent to the sffect that 1t 1s desired To supply electrical powsr
to a vehicle, are respectively received.

Electrical power-feed reservations, being declarations of
intent to the effect that it 1s desired to supply electrical power
to a vehicle, for every wvehicle that entered the loading and
unleading station, may be rageived.

Electrical power-feed reservations that are declarations of
intent to the efiect that it 1s desired to supply elactrical powsr,
for a vehicle that is already parked, may be received.

[C039]

(Identificaticn code storage functicn)

ITdentification codes corresponding to vehicles for which an
electrical power~feed reservation has been received are stored
additionally in the standby table.

For example, an administration code stored in a parking
ticket for a vehilcle for which an electrical power-fesd
reservation has been received 1s stored additionally in the
standby takle as a vehicle identification ccde.

If pallets 10 are used, identification codes corresponding
to pallets 10 on which vehicles for which an electrical power—-feed
regarvation has been received have been loaded are stered
additionally in the standby takle. In this case, identificazion
codes corresponding to pallets con which wshicles have besn lcoaded
correspond to identification codes corresponding to vehicles,

For example, pallet numbers previously assigned to pallets
10 on which vehicles for which an electrical power-feed '
reservation has been received have been loadsd mav be stored
additionally in the standby table as identification codes

For example, pallet numbers previcusly assigned to pallets
10 on which wehicles for which an electrical power-feed
reservation has been receilved have been loaded may be stored
additionally in the standby table as identification codes of

vehicles.



[G040]

{(Identification code extraction function)

One identification code is extracted from among the
plurality of identification codes that have been stored in the
standby table.

For example, ons idantification code 1s sextracted Zrom among
the plurality of identification codes that have been stored in the
standby table, in order of =sarliest stored.

[0041)]

(Vehicle moving function)

& wehicle corvesponding to the sxtracted identification code
is moved from a parking space 30 to an elsctrical power~feed
parking space 31. _

BRisc, a pallet corresponding to the extracted identification
code ig moved from a parking space 30 to an electrical power-fsed
parking space 31.

Once a pallet 10 has been moved to an slectrical power-feed
parking space 31, a2 relay terminal 51 fixed to the pallet 10 and
an electrical power~feed rerminal &1 fixed to the slectrical
power~feed parking space 31 are electrically connscted.

Further, using the moving unit 40, a vehicle 5 that has
complsted electrical power-feed i1s moved from the slectrical
power~feed parking space 31 to a parking space 30,

till further, a pallet on which a vehiclie 5 that has
complated slactrical power~fesd is loaded is moved from the
electrical power-feed parking space 31 to a parking space 30 using
the moving unit 40. '

~ Once a pallet 10 has been moved from an electrical power-feed
parxing space 31, a relay terminal 51 fixed to the pallet 10 and
an electrical powsr-feed terminal 61 fixed to the slectricsl
power-feed parking space 31 are separated and electrically
disconnected.

[0042]

(Rlectrical power-fesd Ffunction)
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The electrical power-feed circuit 60 commences elachrical

power-feed to & vehicle via & relay circult, and terminates

zlectrical power—feed when a specified condition is satisfied.

{fdentificatiocn code deletion function)

The identification code corresponding to the pallet 10 for
which electrical power-fesd has been terminated is deleted from
the standby table.

(00447

The loading receipt function, the parking function, and the
unloading receipt function are segueniialily repsaited,

The electirical power-feed reservation recelpt function, the
identificacion code storage function, the identification code
extraction function, the vehicle movement function, the electrical
power-fesd function, and the identification cede deletion function
are sequeniially rspeated.

By realizing the above-described functions, it is possible
o park a plurality of vehicles for which electrical powsr-fesd is
regquired in an electrical power-Ifeed parking space 31 in order,
and supply slectrical power.

(00457

Next, a parking system of a second embodiment of The present
invention will be dsscribed based on the drawings.

Fig. 5 iz a plan view of a parking system of the second
embodiment.

Description will be omitted for points that are the same as
the parking systeonf the first embodiment, and only points of
difference will be described.

The parking system of the sacond embodiment is an embodiment
that applies the invention of this application te & conventional
elevator,/ slide method and a horizontally reciprocating method.

[CU46]

The parking system 1s a system for parking vehicles 5.
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In the following, for convenilence of explanation, a case

oo

where the parking system is of the horirzontal reclprocating type
uging pallets will be described as an example.

Blso, for convenlence of description, particularly unless
otherwise stated, description l1s given with leift and right
directions of parked vehicles mads the left and right directions
of the parking system.

[0047]

The parking system comprises a pilurality of parking spaces
30, a moving unit 4G, a plurality of relsy circults 50, an
glectrical power-feed clrcuit 60, and a control unit 76.

The pariing system may also comprise a pluraslity of pallets
10, a moving unit 46, a plurality of relay circuiis 30, an
glectrical powsr-feed circuit 60, and a contrel unit 70,

The parking system may also comprise a loading and unlioading
ztation 20, a plurality cf parking spaces 30, z moving unit 40, s
plurality of relay cilrcuits 50, an electrical power~feed circuit
80, and a control unit 70.

The parking system may also comprise a plurality of pallets
10, a leoading and unlcading station 20, a plurality cf parking

a
aces 30, a moving unit 40, & plurality of relay circuits 50, and

153
e

an electrical power-feed circulit 60.

The pallets 10, loading and unloading station 20, ths
plurality of relay circuits 50 and the electrical powsr-feed
clircuit 60 are the szame as in the first smbodiment, and so
description will he omitted.

{0048]

Tre parking spaces 30 are spaces inte which it is possible to
rgspectively place the vehicles § one vehicle at a time.

If pallets 10 are used, the parking spaces 30 can be spaces
in which it is possible To respectively place the plurality of
pallsts.

The parking spaces 30 are spaces lined up along a traveling

vassage in spaces to the left and right of the traveling passage
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in which & horizontal travel unit 42 of the moving unit 40, which
will be described later, travels.

For example, 3 support structure for supporting the pallets
10 is provided in the parking spaces 30.

At least one parking space ameng the plurality of parking
spaces 30 acts as an slecirical power-feed parking space 31.

[0048]

The moving unit 40 iz a unit capable of moving a vehicle £rom
one parking space 30, among the plurality of psrking spaces 30, to
ancther parking space 30.

If the pallets 10 are used, the moving unit 40 is a unit
capable of moving a pallet 10 between one parking space 30 among
the plurslity of parking spaces 30 and another parking space 30.

If the loading and unloading station 20 is provided, the
moving unit 40 is a unit capable of moving a vehicle 5 between the
icading and unleading station 20 and one parking space 30 among
the plﬁrality of parking spaces 30, or beitwesn one parking space
34 among the plurality of parking spaces 30 and ancther parking
space 30.

Tf the loading and unloading station is provided and the

pallets 10 are usesd, the moving unit 40 is a unlt capable of

g

oving pallets 10 between the loading and unloading station 20 and

O

ne parking space 30 among the plurality of parking spaces 30, or
betwsen one parking space 30 among the plurality of parking spacss
3G and another parking space 30.

The moving unit 40 has a 1ifter {(not shown) for going up and
down in the lifting space, a horizontal travel unit 42, and a
transfer unit (not shown) capable of moving pallets 10 between the
horizontal travel unit and the parking spaces 30.

[oesa]

Next, a parking system cf a third embodiment of the present
invention will be described based on the drawings.
Fig, ¢ is a plan view c¢f a parking system c¢f the third

embodiment.



ption will be omitted for points that are the same as
and only points of

Descri
the parking system of the first embodiment,
difference will be described.

The parking system of ths third embodiment is an smbodimsnt
that applies the invention cof this application to a conventional

conveyance and storags method.
[C051

The parking system d1s & system for parking vehicles 5.

for conveniencs of explanation, a case

In the following,
where The parking system is of the conveyance and storage type
particularly unless

using pallets will be described as an example.
for conveniesnce of description,

Alsa,

otherwise stated, description 1s given with left and right
directions cf parked vehicles made the left and right directions

cf the parking system
[0052]
The parking system comprises a plurality of parking spaces
a plurality of relay circults 50, an
70,

and a cecntrel unit

30, a moving unit 40,
electrical power-feed circuit €0,
The parking system may also comprise a plurality of palliets
a plurality of relay circults 50, an
and a control unit 70.

moving unit 40,
rical powsr-feed clrcult 690,
The parking system may als¢o comprise a loading and unloading

[

9, a

alect:

station 20, a pluralicty of parking spaces 30, a moving unit 40, =
an slectrical power~feed circuit

plurality of relay circuits 50,
and a control unit 70,

The parking system may also comprise a plurality of pallets
a leoading and unlcading station 20, a plurality of parking
a plurality of relay c¢ircuits 50, and

il

60,

10,
spacas 30, a moving unit 40,
an electrical power-feed circuli 60.
The pallets 10, lcading and unloading station 20, the
plurality of relay circults 50 and the electrical power-feed
the same as in the first embodiment, and so

are
tted.

clrcuilt 60
description will be om
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00533

The parking spaces 30 are spaces into which it is possible To
regpectively place the vehicles 5.

If pallets 10 are used, the parking spaces 30 may be spaces

in which it is possible to respectively place the plurality of

The parking spaces 30 ars spaces positioned in recitangless on
a herizontal surface along a transverse fsed rail 432 and a
vertical feed rail 44 {which will be described later) Of the
moving unit.

At least one parking space 30 among the plurality of parking
spaces 30 acts ag an electrical power-feed parking space 31,

Fig. 6 shows pesitioning of an elsectrical power-feed parking
space 31 at the side of a lifting space H within which a lifter
moves up and down.

Except for a pallest 10 that is in the electrical power-feed
parking space 31, the plurality of pallets 10 circulate on the
horizontal surface by sequential transvsrse feed and vertical feed.
Vehicles are moved between a loading and unloading space (not
shown} positioned above the 1ifting spsce H and parking spaces 30
using the lifter 45,

Also, using a transverse feed unit, a vehicle is moved from a
parking space 30 to an slectrical power-feed parking space 31.

[0C54]

The moving unit 40 is a unit capable of mecving & vehiclse from
one parking space 30, among the plurality of parking spaces 30, to
another parking space 3C.

If the pallets 10 are used, the moving unit 40 1s a unit
capable of moving a pallet 10 between one parking space 30 among
the plurality of parking spaces 30 and ancther parking space 30.

if the leoading and unlcading station 20 is provided, the
moving unit 40 is a2 unit capable of moving a vehicle © between the
loading and unlsading station 20 and cne parking space 30 among

the plurality of parking spaces 30, or between one parking space
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30 among The plurality of parking spaces 30 angd another parking
space 30.

If the lcading and unloading station is provided and the
pallets 10 are used, the woving unit 40 is a unit capable of
moving pallets 10 bstween the loading and unleoading station 20 and
one parking space 30 among the plurality of parking spaces 30, or
between one parking space 30 anmong the plurality of parking spaces
30 and ancther parking space 30,

The moving unit 40 is comprised of a pailr ¢f a transverse
fead rails 43, a transverse fesed unit (not shown), a pair of a
vaertical feed rails 44, a vertical feed unit (not shown), and a
lifter 45 for moving up and down in the lifting space H.

The transverse feed unit is a unit for transverse feeding the
plurality of pallsts 10 along the palr ¢f transverse feed rails 43.

The vertically feed unit is a unit for vertically feeding a
pair of pallets 10 along the pair of vertical feed rails 44.

moving up and down in the lifting

sy

o]

=

The lifter 45 is a unit
space H with transverse fed pallets 10 on beard, and moving
vehicles batween the loading and unicading station 20 and the
parking spaces 30.

[D055]

Next, a parking sysiem of a fourth embodiment of the present
invention will be described based on the drawings.

Description will be omitted for points that are the same as
the parking system of the first embodiment, and only points of
difference will be dascribed.

(00567

The parking system is a system for parking vehicles 5.

In the following, for convenience of description, & case of a
parking system of the slevator Type using pallets 10 will be
described as an example.

Blsoc, for convenience o¢f description, particularly 1f unless

otherwise stated, description is given with left and zright
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ons

F
'..J -

directionsg of parked vehicles made the left and right direc
of the parking system.

10057]

The parking system comprises a plurality of parking spaces
30, a moving unit 40, & plurality of relay circuits 50, an
glectrical power-fesed circuiv 60, and & control unit 70,

The parking system may also comprise a pluraslity of pallets
10, a moving unit 40, a plurality of relay circults 30, an
electrical power-fesed circuit 60, and a contrel unit 70.

The parking system may also comprise a loadling and unloading
station 208, a plurality of parking spaces 30, a moving unit 40, a
plurality of relay circuits 5C, an slectrical powsr~fesd cilrcuilt
60, and a control unit 70.

The parking system may alsc comprise a plurality of pallets
10, a leading and unlecading station 20, & plurality of parking

spaces 30, a moving unit 40, a plurality of relay circults 50, and

Jal]

n elsctrical power-fesd circuit &0.
[0058)]

s the

[N

fxcept for the control unit, the remaining structure
same as for the first embodiment.

The contrcl unit respecitively receives elecirical power-feed
resarvations, besing a declaration of intent to the eifect that it
is desired to feed slecirical power to a vehicle, for every
vehicle, stores additionally identificatvion codes corresponding to
vehicles for which an electricsl power-feesd reservation has been
received in 2z standby table, and extracts one of the
identification codes Ffrom ameng the plarality of identification
codes stored in the standby table.

Furtrher, exiting times for vehicles for which an elsctrical
power-feed reservation has been recelved are announced, and
identification codes and anncunced exiting times are correlatad
and stored in the standby table, an identificatlion code having an
approaching exiting time is extracted so as to glve pricrity fzom

among the plurality of ldentification codes stored in the standby
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table, and, when the eslectrical power-feed circuilt has commenced
electrical power-feed to the vehicle via a relay circuit after a
vehicle corrsesponding to the extracted identification code has
been moved to the eslectrical power~-feed parking space, and
terminated electrical power-fesd once a specilfied condition has
peen satisfied, the identification code of the wvehicle for which
glectrical powsr-~feed has been terminated is deleted from ths
standby table.

Further, 1if pallets are used, exiting times for wvehicles for
which an electrical powsr~fesd reservation has been received are
announced, and identification codes and anncunced exiting tinmes
are correlated and storesd in the standby table, an identification
code of an appreoaching exiting time Ls extracted sc as to give
priority from among the plurality of ldentification codes stored

in the standby table, and, when the electrical power-feed clrcult

;
)
o

has commenced electrical power-fesed to the vehicle via a rel
circuit after a pallet corresponding to the extracted
identification cods has been moved to the electrical power-feed
parking space, and terminated elsctrical power-feed oncs a
specified condition has been satisfied, the ildentification code of
the pallet for which electrical power-feed has been terminated is
delefted from the standby table.

[0059)

A program installied in the control c¢ircult rsalizes a
leading receipt function, a parking function, an unloading receipt
function, an electrical power-feed reservation receipt function,
an identification code storage function, an exiting time receipt

function, an identification code storage function, an

dentification code extraction function, a vehicle moving function,
an electrical powser-fesd function, an ldentification code deletion
function, and other functions, in ths control unit.

10060]

The loading recelpt function, parking function, unloading

recelpt function, vehicle moving functlion, electrical power-feed
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raservation receipt function, electrical powsr-ieed start function,
elactrical power-feed termination function, identification cods
deletion function, and other functlons, are the same as for The
parking system of the first embodimsnt.

100617

(Exiting time receipt function)

Exiting times of wvehicles for which electrical power-feed
reservation have been received ares announcsd, and ths
identification codas and the announced exiting times are
correslated and storesd in the standby table,

[(G0e2]

{Identification code extraction function)

Cne identification code is extracted from among the pluralix
of identification codes that have been stored in the standby table.

Further, an identification code having an appreaching exlting
cime is extracted from among the plurality of identification codses
that have been stored in the standby table so as to be given
priority.

For example, normally one identification code is extracted
from amorng the plurality of identification codes that have besen
stored in the standby table, in order of earliest stored, and if
he

s an approaching exiting time from among the plurality of

[

there
identification codes an identificaticn code is extracted so as to
give the approaching exiting time priority.

For example, times regulired for charging are predefined as
electrical powsr-feed reguirement timas, an electrical powsr-fesd
commencement time that 1s prior, by the electrical power-fsed
regquirement time, to the sxiting Time is calculated, and if the
electrical power~feed commencement time approaches the current
time an identification code that stored the exiting ftime is
extracted. 7

[B063]

If the above functions are demonstrated, 1t is normally

possible to park a plurality of vehicles that regquire electrical
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power-feed in an slectrical power-feed parking space 31 in order,
and in the case of a vehicle with an approaching exiting time, the
vehicle with the approaching exiting time is given pricrity and
can be supplied with electrical power.

[00e64d]

Next, a parking system of a fifth embodiment of the present
invention will be described based on the drawings.

Fig. % is a partial detailed view of a parking system of the
fifth embodiment.

Dascription will be omitted for points that are the same as
the parking svstem of the first embodiment, and cnly points of
difference will be described.

[0065]

The parking system is a system for parking vehicles 5.

In the feollowing, for convenience of description, a case of
a parking system of the =levator type that does not use pallets 10
will be described as an example.

2lse, for convenlience of descripition, particularliy unliess
otherwise stated, description 1s given with left and right
directions of parked vehicles made the left and right directions
of the parking system.

[Q066]

The parking system comprises a pilurality of parking spaces 30,
a moving unit 40, a plurality of relay circuits 50, an electrical
power-feed circult 60, and a control unit 70.

The parking system may alsc compriss a plurality of parking
spaces 30, a meoving unit 40, a plurality of relay clrcuits 50, an
electrical power-feed circuit €0, a contrel unit 70, and a
plurality of relay circult Zixtures BO.

The parking system may also comprise a leading and unloading
station 20, a plurality of parking spaces 30, a moving unit 40, 2

plurality of relay circuits 50, an siectrical power-feed circuit

1

Iy

60, a control unit 70, and & plurality o

80.

relay circuit fixtures
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(00671
he

T structure of the plurality of parking spacss 30, the

-

plurality of relay circuits 50, the electrical power-feed circuit
60 and the control unit 70 are the same as those of the parking
system of the first embodiment, and so description will be omitted.

{00681

The relay circuit fixtures 80 sre units for respectively
fixing a part of the relay circuits.

Por example, a relay terminal 51 of relay circuit 50 and one
and of a relay cable are fixed To & relay circult fixture BO.

The relay circuit fizxtures 80 mayv alsc be detachable from the
vahicle 5.

For example, a relay circuit fizxture 80 may also be attached
to and detached from wheels of the vahicle 5.

The relay circuit fixturses 80 may be capable of being
pesiticned with respect tTo the wvehicle 5,

For example, a relay circuit fixture 80 can also have a

structure doubling as a linchpin of a wheel of the vehicle 5.
Fig. 9 shows one sxampls of a relay cilrcuit £i BO.
[0069]

The moving unit 40 igs a unit capable of moving a relay
circult fixture 80 and a wvehicle 5 from one parking space 30,
among the plurality of parking spaces 30, to another parking space
30 in an integrated manner.

If the loading and unloading station 20 is provided, the
moving unit 40 is & unit capable of moving a relay circuilt
fizxtures 80 and a vehicle 5 betwsen the loading and unlcading
sration 20 and one parking space 30 among the plurality of parking
spaces 30, or between one parking space 30 amond the plurality of
parking spaces 30 and another parking space 30, in an integrated
manner.

In the case of the elevator method, the moving unit 40 has a
lifter 41 for moving up and down in the 1lifting space, and 2

moving unit (not shown in the drawings) mounted on the lifter 41
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and capable of moving pallets 10 between the lifter 41 and the
parking spaces 34,

For example, the moving unit 40 can support a relay circuilt
fixture B0 and a vehiclie 5 in an integrated manner using a comb-
shaped structure, and move them between the loading and unloading
station 20 or a parking space 30 and another parking space 30.
Parking spaces 30 can support a relay circult fixture 80 and a
vehicle § in an integrated manner using a comb-shaped structure,
and park a vehicle 5.

For example, the moving unit 40 can support a relay clrcuilt
fixture 80 and a vehicle % in an integrated manner using a bslt
conveyor shaped structure, and move them between the lcoading and
unloading station 20 or a parking space 30 and another parking
space 30. Parking spaces 30 can support a relay circultr fixture 80
and a wvehicle & in an integrated manner using a bell conveyor
structure, and park a vehicle 5.

(00701

With the akove-described structure, even for a parking system
that does not use pallets, it iz possible to seguentially feed
electrical power to vehicles for which electrical power-feed is
reguired,

[G071]

If parking systems of the above described embodiments are
usad, the following effects are demonstrated.

By putting a pluraslity of vehicles 5 into a plurality of
parking spaces 30 and moving vehicles © for which an slectrical
power—-Ffeed ressrvation has besn received to an slectrical powsz-
feed parking space 31, causing the electrical power-feed circuit
60 to fsed electrical power to the vehicles 5 via the relay
circuits 50, and terminate electrical power-feed once a
predetermined condition has besen reached, while vehicles § are
parked in the parking spaces 30, & plurality of vehicles 5 that
degire slectrical power-fead are seguentially moved to the

electrical power-feed parking space 31 and supplied with



electrical power, and the vehicles 5 are returned to the parking

0

spaces 30 upon termination of electrical power-fsed, and thi
cycle repeated, enabling seguential electrical power~feed for s
pilurality of wvehicles 5.

Also, by repeating operations of stering identification
codes corresponding to vehicles 5 for which slectrical powsr-fead
reservations have been received, in & standby table, putting =z
plurality of wehicles 5 in a plurality of parking spaces 30,
moving vehicles 5 for which electrical power-fesd reservations
have been received to an slectrical powsr-feed parking space 31
based on identification codes stored in the standby tabls, having
the eleactrical power~feed circuit 60 supply electrical power via
the relay circuits 50, completing electrical powsr-fesd when a
specified condition is satisfied, and rsturning vehicles that have
completed electrical powsr-feed to the parking spaces 30, it is
pogsible to seguentially move a plurality of vehicles that desire
electrical power-feed to the electrical power-feed parking space
and supply elsctrical power.

Also, by repeating operaticns of loading or unloading
vehicles 5 at the loading and unleading station 20, recelving
electrical power~Ifsed reservations for vehicles 5 that have
.

entered the loading stetion 20, storing identification codes

jth
P"

corresponding to vehicles & for which electrical powsr-feed

H

eszrvations have been received in & standby table, putiting a
plurality of wvehicles 5 in a plurality of parking spaces 3a,
moving vehicles & for which electrical power-feed reservations
have been received to an electrical powerwfeed sarking space 31
hased on identificaticn codeg stored in the standby table, having
the electrical power-fesed circult supply electrical power via the
relay cilrcults, completing electrical power-feed when a speciiisd
condition is satisfied, and returning vehicles 5 that have
completed electrical power-feed to the parking spaces 30, it is

possible to seguentially move & plurality of wvehicles § that
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iesire electrical power-feed to the slectricsl power-feed parking
space and supply electrical power.

Also, by repeating operations cf announcing exiting times,
giving vehicles o for which electrical power~feed reservations
have besen recsived that have an appreaching exiting time priority
based on identity codss stered in the standby table and moving
those vehicles tTo an slectrical power~feed parking space 31,
having the eslectrical power-feed circuilt supply electrical power
2o the vehicles via the relay circults, terminating electrical
power-fzed when a specified condition is satisfled, and returning
vehicles 5 for which slectrical power~feed has been terminated to
the parking spaces 30, while the wveshicles are parked in parking
spaces it 1s possible to sequentially mowe a plurality of vehicles
that desire electrical powsr-feed to the electrical paowsr-fsed
parking spaces and supply electrical power to themn.

Blsc, since relay circuit fiztures B( for fixing a part of
the relay circuits ars used so that the moving unit 40 moves the
reiay oircult fixtures B0 and the vehicles § in an integrated
manner, then even iI a parking system of a type that does not uss
pallets is used it 1s possible, while vehicles are parked in
parking spaces, to sequentially move a plurality of vehicles that
desire electrical power-fesd to electrical power-fesd parking
spaces and supply electrical power to them.

Blso, since the relay circouilt fixtures 80 can be attached to
and detached from the vehicles, handling of integraticn of

vehicles and relay circuilt fixtures 80 can be done sasily.

Blso, by repeating operations of stering identification codes,
corresponding to pallets on which vehicles § for which elesctrical
power-feed reservaticns have been received have been loaded, in a
standby table, putting a plurality of vehicle in a plurality of
parking spaces, moving vehicles for which electrical power-feed
reservations have bsen receilved to an electrical power-feed
parking space based on identification codes stored in the standby

table, having the electrical power-feed circult supply electrical
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power via the relay circults, completing electrical power-feed
wnen a specified condition is satisfied, and returning pallests 10
on which wehicles that have completed electrical power-feed are
ioaded to the parking spsces 30, it is possible, while wvehicles 5
re parked in the parking spaces 30, to sequentially moﬁe a
plurality of vehicles that desire electrical power-feed to the
slectrical power-feed parking space and supply electrical power.
5lso, by repeating operations of loading or unloading
vehicles at the loading and unlecading station 20, receiving
elactrical power-feed resarvations for vehicles that have been
loaded at the leoading station 20, storing identification codes
corresponding to pallets 10 on which vehicles 5 for which
zlectrical power-feed reservations have been received have bsen
lcaded in a standby table, putting a plurality of vehicles & in a
pilurality of parking spsces, moving vehicles for which electrical
power-fesd reservations have besn resceived to an electrical power-
fead parking space 31 based on identification codes stored in the
standby table, having the electrical powsr-feed circult supply
electrical power wia ths relayv cilrcuits, completing electrical
nower~fsed when a specified condition is satisfied, and returning
pallets 10 on which wvehicles that have completed elecirical power-
feed are mounted to the parking spaces 30, 1t is possible, while
vehicles 5 are parked in the parking spaces, to seguentizlly move

a plurality of wvehicles 5 that desire elzctrical power-fesd to

y
the electrical power-feed parking space and supply slectrical
powar.

Alsg, by repealting operations of announcing exiting times,
giving vehiclies 5 for which electrical power-feed reservations
have been received that have an approaching exiting time priczity
based on identity codes stored in the standby table and moving
those vehicles to an electrical power-feed parking space 31,
having the electrical powsr-feed circuit supply elsctrical power
to the vehicles via the relay circuits, terminating electrical

power-feed when a specified condition is satisfied, and returning
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pallets 10 on which wvehicles for which electrical power-feed has
been ferminated have been loaded To the parking spaces 30, while
the vehicles 5 are parked in parking spaces 1t 1s possible to
sequentially move a plurality of veshicles that desire electrical
power-feed to the electrical power-feed parking spaces and supply
electrical power To them.

roo72]

The present invention is not limited to the above-described
embodiments, and various modifications are possible within a scope
that does not depart from the spirit of invention

Description has been given with an elevator parking system as
an example, but this is not limiting, and it is alsc possible to
implement the present invention with other types of parking system.

Alsc, description has bsen given for situation provided with
one electrical power-feed parking space, but this is not limited,
and it is also possible to provide two or more eiectrical power-
feed parking spaces.

It is also possible for a few vehicles, among vehicles that
require parking, to reguire electrical power-fesed.

It is alsc possible for a few vehlcles, among vehicles that
require electrical power-fesd, to announce exiting times.

Also, description has been given of an example where a
ioading and unloading station provided as well as a plurality of
parking spaces, but this is not limiting, and it is also possible,
for example, for one parking space among a plurality of parking

gpaces to doubkle as a loading and unloading statlon.
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Description of the numerals

B Lifting space

10
20
30
£0
41
47
42
44
45
30

5 vehicle

s

Relay =socket
pallet
Loading and unloading station
Parking space
Mowving unit
lifter
Horizontal travel unit
Transverse fesd rail
Vertical feed rail
lifter
Relay circuit
Relay terminal
Relay cable
relay plug
szlectrical power~fesd circuit
alectrical power-feed terminal

i)

Electrical power-fesd cable
electrical power-feed box
Control unit

Operation panel

control box

relay circuilt fixturs
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CLLATMS

1. A parking system for parking vehicles, comprising:

e plurality of parking spaces in which it is possible to place a plurality
of vehicles respectively;

2 moving unit for moving vehicles from one parking space among the plurality
of parking spaces to another parking space;

a plurality of relay circuite provided respectively corresponding to the
plurality of vehicles, and capable cf respectively relaying electrical power to
the vehicles;

an electrical power-feed circuit £for supplying electrical power to an
electrical power-feed parking space, which is at lsast one parking space among the
plurality of parking spaces, and supplying electrical power to a vehicle via the
‘relay circuits provided in correspondence with the vehicles that have been placad
in the electrical power-feed parking spaces; and

a control unit that handies a plurality of corresponding identification codes
so as to be able to respectively identify a plurality of vehicles, and controls
the parking system, :

wherein

the control unit respectively receives electrical power-feed reservaticns,
being a declaration of intent to the effect that it is desired to feed electrical
power o a vehicle, for every vehicle, stores additionally an identification code
corresponding to a vehicle for which an electrical power-feed reservation has been
received in the standby table, extracts one cf the identification codes from amony
the plurality of identification codes stored in the standby table, and,.wh@n the
electrical power-feed circuit has commsnced electrical power-feed to the vehicle
via the relay circuit after a vehicle corresponding to the extracted identification
code has been moved from the parking space to the electrical power-feed parking
space and terminated electrical power-ieed once a specified condition has been
satisfied, moves the vehicle for which elestrical powsr-feed has been terminated

from the electrical power-feed parking space +to the parking space, and deletes
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the identification code corresponding to the vehicle for which electric al power-feed

hes been terminated from the standby table.

2. A parking system for parking vehicles, compfising:

a plurality of parking speces in which it ie possible to place a plurality
of vehicles respectivéiy;

a moving unit for moving vehicles from one parking space among the plurality
of parking spaces to another parking space;

a plurality of relay circuits provided respectively corresponding to the
plurality of vehicles, and capable of respectively relaying electrical power to
the vehicles;

an electrical power-feed circuit for supplying electrical power to an
electricel power-feed parking space, which is at least one parking space among the
plurality of parking spaces, and supplying electrical power to a vehicle via the
relay circuits provided in correspondence with the vehicles that have been placed
in the electrical power—feed parking spaces; and

a control unit that handles a plurality of corresponding identification codes
su as to be able to respectively identify a plurality of vehicles, and controls
the parking system,

wherein

the control unit respectively receives electrical power-feed reservations,
being a declaration of intent to the effect that it is desired to feed electrical
power to a vehicle, for every vehicle, storés additionally an identification code
corresponding to a vehicle for which an electrical power-feed reservation hes been
received in the standby table, extracts one of the identification codes from among
the plurality of identification codes stored in the standby table, in crder of
earliest stored, and, when the electrical power-feed circuit has commenced
electrical power-feed to the vehicle via the relay circuit after a vehicle
corresponding to the extracted identification code has been moved from the varking
space to the electrical power-fesed parking space and te«:rm-inated electrical
power-feed cnce a specifisdcondition has beensatisfied, deletes the identification
code corresponding to the vehicle for which electrical power-feed has been

terminated from the standby table.
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3. - A parking system for parking vehicles, comprising:

a plurality of parking spaces in which it is possible to place a plurality
of vehicles respectively;

a moving unit for moving vehicles from one parking space among the plurality
of parking spaces to another parking space;

a plurality of relay circuite provided respectively corresponding to +the
plurality of vehicles, and capable of respectively relaying electrical powar to
the vehicles;

an electrical power-feed circult for supplying electrical power +o an
electrical power-feesd parking epace, which is at least ope parking space among the
plurality of parking spaces, and supplying electrical powsr to a vehicle via the
relay circuits provided in correspondence with the vehicles that have been placed
in the electrical power-feed parking spaces; and

a contrel unit that handles & plurality of corresponding identification codes
s0 as to be able to respectively identify a plurality of vehicles, and controls
the parking system, '

wherein

the contro}.r unit causes announcement of exiting times of vehiclies for which
electrical power-feed reservations have been received and correlates the
identification codes and the announced exiting times ard stored them in the standby
table, predefines times reqguired for charging as electrical power-feed reqﬁirement
times, calculates an electrical power-feed commencement time that is prior, by the
electrical power-feed reguirement time, to the exiting time, and if the electrical
power-ieed commencement time approaches the current time , exracts, from among the
piurality of identification codes stored in the standby table, an identification
code that stored the exiting time to which the electrical power-feed commencement
time approaches the current time, and when the electrical power-feed circuit has
commenced electrical power-feed to the vehicle via a relasy circuit after a vehicle
corresponding to the extracted identification code has been moved from the parking
space to the electrical power-feed parking space and terminated electrical
power-feed once a specified condition has beensatiefied, deletes the identification

cede corresponding to the wvehicle for which electrical power-fsed has been
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terminated from the standby table.

4. A parking system for parking vehicles, comprising:

a2 plurality of parking spaces in which it is pessible to place a plurality
of wvehicles respectively;

a moving unit for moving vehicles from one parking space among the plurality
of parking spaces to another parking space, without using pallets being menbers
on which it is possible to mount a vehicle;

a plurality of relay circuits provided respectively corresponding to the
plurality of vehicles, and capable of respectively relaying electrical power to
the vehicles;

an electrical power-feed circuit for supplying electrical power +to an
electrical power-feed parking space, which is at least one parking space among the
plurality of parking spaces, and supplying electrical power to a vehicle via the
relay circﬁits provided in correspondence with the vehicles that have been placed
in the electrical power-feed parking spaces; and

a plurality of relay circuit fizxtures for respectively anchoring a part of
the plurality of relay circuits,

wherein

the moving unit can support a relay circuit fixture and a vehicle in an
integrated manner using a comb-—shéped structure, and move them from one of the
plurality of parking spaces to another parking space in an integrated fashion,
parking spaces can support a relay cireuit fixture and a vehicle in an integrated
manper using a comb-shaped structure, and park a vehicle, and electrical power-feed
reservations, being declarations of intent to the effect that it is desired to supply
electrical power to a vehicle, are received for each vehicle, and after a relay
cireuit fixture and a vehicle for which the electrical power-feed reservation has
béen received have been moved from the parking space to the electrical power-—-
feed parking spacs in an integrated fashion, the electrical power-feed cireouit
commences electrical power-feed to the vehicle via the relay circuit, and terminates

electrical power-feed when a specified condition is satisfied.
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5. A parking system for parking vehicles, comprising:

a plurality of parking spaces in which it is possible to place a plurality
of vehicles respectively;

a moving unit for moving vehicles from one parking space among the plurality
parking spaces to another parking space, without using pallsts being menbers
on which it is pessible to mount a vehicle;

a plurality of relay circuits .provided respactively correspcnding to the
plurality of vehicles, and capakle of respectively relaying electrical power to
the vehicles;

an electrical power-feed circuit feor supplying electrical power to an
electrical power-feed parking space, which ig at least one parking space among the
plurality of parking spaces, and supplying electrical power to a vehicle via the
relay circuits provided in correspondence with the vehicles that ﬂave been placed
in the electrical power-feed parking spaszes; and

a plurality of relay circuit fizxtures for respectively anchoring a part of
the plurality of relay circuits,

wherein

the moving unit can support a relay circuit fizture and a vehicle in an
integrated manner using a belt conveyor shaped structure, and move them from one
of the plurality of parking spaces to another parking space in an integrated fashion,
parking spaces can suppert a relay circuit fixture and a vahic.le in an integrated
manner using a belt conveyor structure, and park a vehicle, and electrical power-fead
reservat'.ions,' being declarations of intent to the effect that it is desired to supply
electrical power to a vehicle, are received for sach vehicle, and after a relay
circuit fixture and a vehicle for which the electrical power-feed resarﬁation has
been received have been moved from the parking space to the electrical power-feed
parking space in an integrated fashion, the electrical power-feed circuit commences
electrical power-feed to the vehicle via the relay circuit, and terminates

electrical power-feed when a specified conditicn is satisfied.

6. A parxking system for parking vehicles, comprising:
a plurality of pallets capable of being respectively loaded with a plurality

of vehicles;
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a _plu'zality of parking spaces that are spaces in which it is possible to
respectively place a plurality of pallets;

a moving unit that can move the pallets between one parking space among the
plurality of parking spaces and another of the parking spaces;

a plurality of relay circuits respectively provided on the plurality of
pallets, and capable of respectively supplying electrical power teo vehicles loaded
on the pallets;

an electricai power~feed circult for supplying electrical power to an
slectrical power-feed parking space, which is at least one parking space among the
plurality of parking spaces, and capable of feeding electrical power via the relay
circuit provided or a pallet placed in the electriczl powsr-feed. parking space;
and

& control unit for handling a plurality of corresponding identification codes
so as to be able to respectively identify the plurality pallets, and controlling
the pa:r'kingk system,

wherein

the control unit respectively receives electrical power-feed reservations,
being a declaration of intent to the effect that it is desired to feed electrical
power to a vehicle, for every vehicle, stores additionally an identification cede,
corresponding to the pallet on which a vehicle for which the eslectrical power-
feed reservation has been received is loaded, in the standby table, extracts on=
of the identification codes from among the plurality of identification codes storad
in the standby table, in order of =arliest stored, and, when tie électv,;i,c:al
power-feed circuit has commenced electrical power-feed to the vehicle via a relay
circuit after a pallet corresponding to the extracted identﬁ_fication code has been
moved from the parking space to the electrical power-feed parking space and
terminated electrical power-~feed once a specified condition has been satisfisd,
deletes the identification code corresponding to the pallet for which eleectrical

power-feed has been terminated from the standby table.

7. B parking system for parking vehicles, comprising:
a plurality of pallets capable of being respectively loaded with a plurality

of vehicles;
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a plurality of parking spaces that are spaces in which it is possible to

respectively place a plurality of pallets;

a moving unit that can move the pallets between one parking space among the
plurality of parking spaces and another of the parking spaces; |

a plurality of relay circults respectively provided on the plurality of

pallets, and capable of respectively supplying electrical power +o vehicles loaded
on the pallets;

an electrical power-feed circult for supplying electrical power to an
electrical power-feed parking space, which is at least one parking space among the
plurality of parking spaces, and capable of feeding electrical power via the relay
circuit provided on a pallet placed in the electrical powsr-feed parking space;
and

a control unit for handling a plurality of corresponding identification codes
50 &5 to be able to respectively identify the plurality pallets, and controlling_
the parking system,

wherein

the control unit causes announcement of exiting times of vehicles for which
the electrical power-feed reservations have been received, correlates +he
identification codes and the announced exiting times and stores them in the standby
table, predefines times required for charging as electrical power-feed regquirement
times, caleulates an electrical power-feed commencement time that is prior, by the
electrical power-feed requirement time, o the exziting time, and if the electrical
power-feed commencement time approaches the currént tiﬁe ; exracts, from among the
plurality of identification codes stored in the standby table, an identification
code that stored the exiting time +to which the electrical power-feed commencement
time approaches the current time, and when the electrical power-feed circuit has
commenced elsctrical power-feed to the vehicle via a relay circuit after a pallet
corresponding to the extracted identification code has been moved from the parking
space to the electrical power-feed parking space, and terminated electrical
power~fesd once a specifiedcondition bas beensatisfied, deletes the identification
code corresponding to the pallet for which electrical power-feed has been terninated

from the standby table.
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PARKING SYSTEM
ABSTRACT

A conventional parking system for parking vehiclas
comprises a plurality of parking spaces, a moving unit capable of
moving a vehiclie from one of the parking spaces o another parking
space, a plurality of relay circuits provided respectively
corresponding to the plurality of vehicles and capabls of
respectively relaying electrical power Lo the veshicles, and an
electrical power-feed circult for supplying electrical power to an
electrical power-feed parking space, beling gt least one of the
parking spaces among the plurality of parking spaces, and capable
of supplying electrical power to vehicles via the relay circuits
provided in correspondence with vehicle placed in the slsctrical
power~feed parking spaces, wherein elestrical povwer—Iesed
reservations, which are a declaration of intent to the effect
that is desired to supply electrical power te a vehicle, are
respectively received for each vehicle, and after moving a vehicle
for which an electrical power-feed reservation has been receivad
from the parking space to the electrical power-feed parking space,
thae electrical power—feed circuit commences electrical powsr-fesd
To the vehicle via the relay circuit and terminates electrical
power-feed when a specified condition is satisfied,

With this structure, it is possible to provide & parking
system suitable for supplying electrical power to vehicles, with a

simple structures.
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