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Technical Ficld
[0001]
The present invention relates to a parking facility.
Priority is claimed on Japanese Patent Application No. 2011-073949, filed on

10  March 30, 2011, the contents of which are incorporated herein by reference.

Background Art
[0002]
Patent Documents 1 and 2 shown below disclose technologies to charge a battery
15  of a vehicle during parking time thereof, in a mechanical-parking facility to store the
vehicle in a state where the vehicle is mounted on a movable pallet. Patent Document 3
shown below discloses a technology to transmit electric power wirelessly by using the

electromagnetic induction between coils.

20 Document of Related Art
Patent Document
[0003]
[Patent Document 1] Japanese Unexamined Patent Application, First Publication
No. H5-256038
25 [Patent Document 2] Japanese Unexamined Patent Application, First Publication
No. 2003-125503
[Patent Document 3] Japanese Unexamin-e'd Patent Application, First Publication

No. 2009-225551
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‘Pat ent Docunent [0003] [ Patent Docunent 1] Japanese Unexam ned Patent

Application, First Publication No. H5-256038 25[ Patent Docunent 2] Japanese

.Unexam ned Patent Application, First Publication No. 2003-125503

[ Patent Docunent 3] Japanese Unexami ned Patent Application, First

Publ i cation No. 2009-225551 2 Sunmary2of | nventi on Technical Problem
[0004] In the technol ogy disclosed in Patent Docunent 1, since power cables
have to bsurh@ahtyastiacknsiod renoved to supply electric power to the vehicle,
operations using a conplex automatic apparatus or human-intervention are
necessar ylechnicalRrobleohnol ogy di scl osed in Patent Document 2, electric power
Is supplied to the pallet wrelessly. However, since power cables have to
be attachi®804ind renmoved in supplying electric power fromthe pallet to the
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in Patent Document 2, electric power is supplied to the pallet wirelessly. However,
since power cables have to be attached and removed in supplying electric power from the
pallet to the vehicle, operations using a complex automatic apparatus or
10  human-intervention are necessary similarly to Patent Document 1.
[0005]
The present— invention has been made in view of the above circumstances, and
aims to provide a parking facility in which the attachment and removal of
power-supplying cables are unnecessary when supplying electric power to a vehicle.
15
Solution to Problem
10006]
According to a first aspect of the present invention, a parking facility to store a
vehicle in a storage space in a state where the vehicle is mouﬁted on a pallet includes: the
20  pallet in which a portion thereof corresponding to a power-receiving coil of the vehicle
has magnetic field transmissibility; a power-transmitting coil disposed so as to face the
portion having the magnetic field transmissibility; and a facility control drive device to
supply electric power to the power-transmitting coil.
[0007] |
25 According to a second aspect of the present invention, in the first aspect, the
power-transmitting coil is provided in the storage space, and the facility control drive
device starts to supply electric power to the power-transmitting coil when detecting that

the vehicle together with the pallet is stored in the storage space.

[0008]



‘[ 0006] According to a first aspect of the present invention, a parking
facility to store a vehicle in a storage space in a state where the vehicle
- 1s mounted on a pallet includes: the 20 pallet in which a portion thereof
corresponding to a power-receiVing coig of the vehicle has magnetic field
transmssibility; a power-transmitting-coil di sposed so as to face the
portion having the nmagnetic field transmssibility; and a facility control
drive device tA]:cendmgtsp&thfrdtaspe(ctpﬁl\heprdsmttlm‘@npon\enlherfélﬁtsm SeePnipspent] .

[ 0007] 25According to a second aspect of the present invention, in the
first asﬁb@powcmmgwdmﬁﬁovﬂ%g‘E%T‘Pff} glumh@(,%@gagq,sqaﬁgs stiBr age space,
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space tron rive de es he vehi cl e be
stored |aﬁggﬁw gg prOV|ded with the power-transmtting coil, the
vehicl e een Judged capabl e of receiving electric power, and the
facility @oody ol drlve devi ce supplies electric power to the
power-transmtting coil. [0009] According to a fourth aspect of the
present i nventA@ordingtenfouctheaspdct ofithe preseit ineentibinrid any pecobthedhg thaci ity
control drive device judges whether the vehicle is capable of 10rece|V|ng
el ectric thovdespectsy tr@djmhm evatrobdrivg dayiceHedses h\il@th@r ’éfﬁrV@btﬂﬁ i |s@pable of
power-transnitting coil. [0010] Accordln to a fifth aspect of the present

i nvenk( onfecﬁ:lﬁmﬂﬁﬂﬁc&*f‘ep@’?efi%qu?mgﬁlcﬁtéf)"f\ﬁ hthg v QIS gouiwﬁ ® portion having

the magnetic field. transi’n ssibility is an opening. 15 Effects of Invention
[ 0011] power-transmitting co1

{0010}
According to a fifth aspect of the present invention, in any one of the first to

fourth aspects, the portion having the magnetic field transmissibility is an opening.

Effects of Invention
[0011]
According to the present invention, since electric power is supplied to the vehicle
by the Wireless transmission between the power-transmitting coil and the
20  power-receiving coil through the pallet, the attachment and removal of power-supplying
cables are unnecessary when supplying electric power to the vehicle. It is possible to
save manpower because human-intervention for attaching and removing power cables
becomes unnecessary, or it is possible to simplify the maintenance of apparatus because
the mechanism to automatically attach and remove power cables becomes unnecessary.
25  In addition, the electrical contact failure caused due to imperfect attachment and removal

is prevented.

Brief Description of Drawings

[0012]



‘According to the present invention, since electric power is supplied to the
vehicle by the wirel ess transm ssion between the power-transmtting coil
and the 20power-receiving coil through the pallet, the attachnent. and
renmoval of power-supplying cables are unnecessary when supplying electric
power to the vehicle. It is possible t & save manpower because
human-intervention for attaching and renovi ng power cabl es becones
unnecessary, G 1Aiisa sehesiatit ohoviswshdwing thdentiraconfiguaation «ffa appar at us
because the nechanismto automatically attach and renove power cabl es
becomes umedwesshpykingFilacedpatkingdngilityhén at ewbedineht efdhe prsserft anvientien.caused
due to inperfect attachnent and renoval is prevented. Brief Description of
Dr awi ngs [ 0014IG. kB iy &schematig top Wew shewing the eire gonfigussionioddha he entire
configuration of a mechanical -parking place (parking facility) in an
enmbodi rren'ﬂlei)‘fa“f%kpﬂge #C nventi on. FIG 1B is a schematic top view

showi the entj+ye.configuration of the hani cal~par ki,ng. ce. S5FIG 2
e a7 agr am SHOWf ik PRERHL MO Re g Ee BT B E R RO R B P e ng
pl ace. Deﬁl%é ption of Enbodi ments [0013] 10An enbodi nent of the present
invention 1S described below with reference to the draw ngs. As shown
in FIGS. 1A, 1B and 2, a nechanical - parking place (parking facility) in
this enbodinment is configured to include a vehicle storage rack 1, a pallet
2, a poweDedckiptisiof Embgd@nts 3, a power-supplying circuit 4, a parking
controller 5 and an 15operating device 6. Anbng these conponents, the
power - supply8hg circuit 4, the
10 An embodiment of the present invention is described below with reference to the
drawings.
As shown in FIGS. 1A, 1B and 2, a mechanical-parking place (parking facility) in
this embodiment is configured to include a vehicle storage rack 1, a pallet 2, a
power-transmitting coil 3, a power-supplying circuit 4, a parking controller 5 and an
15 operating device 6. Among these components, the power-supplying circuit 4, the
parking controller 5 and the operating device 6 comprise a facility control drive device.
FIG. 1A shows the vehicle storage rack 1 viewed from the front thereof, and FIG. 1B
shows the vehicle storage rack 1 viewed from top.
[0014]
20 As shown in FIGS. 1A and 1B, the vehicle storage rack 1 contains a plurality of
storage spaces S (a total of 27 spaces) arranged in three rows in the front-and-back
direction, in three columns in the left-and-right direction and in three levels in the
up-and-down direction. In the vehicle storage rack 1 in this embodiment, the number of
the storage spaces S is reduced for the convenience of description, but an actual vehicle
25  storage rack contains more storage spaces S.  As shown in FIGS. 1A and 1B, storage
spaces S are arranged in three rows in the front-and-back direction, in three columns in
the left-and-right direction and in three levels in the up-and-down direction, and each of

the storage spaces S has a rectangular area. Pallets 2 are stored in part of the plurality of

storage spaces S.



‘parking controller 5 and the operating device 6 conprise a facility control
drive device. FIG | A shows the vehicle storage rack 1 viewed fromthe
front thereof, and FIG 1B shows the vehicle storage rack 1 viewed from
top. [0014] 20As shown in FIGS. | A and_1B, the vehicle storage rack 1
contains a plurality of storage spacesSS (a total of 27 spaces) arranged in
three rows in the front-and-back direction, in three colums in the

| eft-and-[00Dfjt direction and in three levels in the up-and-down direction.
In the vehicle storage rack 1 in this enbodi nent, the nunber of the storage
spaces S is rdbapedetfos atreesangotay phateslaped membst former of mefal (foa axapRlgal

vehi cl e 25st orage rack contains nore storage spaces S. Aéilgsm in FIGS. I'A
and 1B, stehdperdssiemouns ayahicle therrgagandis dormed so o psstt yﬂ%ﬂ?r-tg?fa- back

di [ i I i he | -and-right. di ' ' h
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and is for So as to be slightly smaller than the size of the storage

space S. g fHraiddeh the deaNEiSorinRarly)eenftrabpértian of hralletd. i zayghewnSn FIGESt i on,
the left-and-right horizontal direction and the vertical direction, by

dri ve pove opénifg 24 isprovidetharthes positivat costespenidingototthopdveet-thansmiteng evik3.ng
controller 5. An opening 2a is fornmed in the central or nearly central
portion odndtibéorpetisets @ berglightpgreaten thanchesize pbthe pewehamsmitBigsod i ded at
the position corresponding to the power-transmtting coil 3, and is forned
so asthto 9816l i ghtly greater than the size of the power-transnitting coil
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magnet i c ﬂ‘rélﬁhﬁssﬁmﬁﬂ.snmﬁmﬁlemtf@f 'e,@Amopwqﬂoﬁfereo @fove thonwehalfies not .
i nterrupt the abové magnetic field. [0017] The power-transmitting coil 3 is

an i ngct itpmethaflth@paliet detle bperiiag Da pfay bb €illst vitchgemagraetie Siell sansagssitde f ace
the opening 2a of the pallet 2. The power-transmtting coil 3
material such as a resin which does not interrupt the above magnetic field.
[0017]
The power-transmitting coil 3 is an induction coil provided in each of the storage
spaces S so as to face the opening 2a of the pallet 2. The power-transmitting coil 3
20  generates an induction magnetic field by being energized from the power-supplying
circuit 4. The power-transmitting coil 3 is configured by winding conductive wires
around a vertical axis. Therefore, the direction of the magnetic field generated by the
energization from the power-supplying circuit 4 is in the vertical direction, as shown by
arrow-dotted lines in FIG. 2.
25 [0018]
As shown in the drawings, the vehicle is mounted on the pallet 2.  As the vehicle
stored in this mechanical-parking place, a hybrid vehicle driven by an engine (such as

internal-combustion engine) and a motor, an electric vehicle driven by a motor or the like

is presented in addition to a normal vehicle driven by an engine. That is, these various



‘20generates an induction magnetic field by being energized fromthe
power - supplying circuit 4. The power-transmtting coil 3 is configured by
wi ndi-ng conductive wires around a vertical axis. Therefore, the direction
of the magnetic field generated by the_ energization fromthe

power - supplying circuit 4 is in the ve|6ti cal direction, as shown by
arrowdotted lines in FIG 2. 25[0018] As shown in the draw ngs, the
vehi cl e ivehiohsrcae de orounted qpethe pallep 2. Ablomesery Bigitanget whipleeharged by the

mechani cal - parki ng place, a hybrid vehicle driven by an engi ne,. &?’ ch as

i nt er nal -Teeshgwisal-pAkias giase s anehigle Minstudingatdeast @ ppperrgrsiXing cgil; lgﬁ‘ by a
notor or the like.is presepnted in addition.to a,nornm hicl e dri;yen by an
engi ne. TAPN{CTFECCIYIRGEIXC AR Pain Iﬂéeghlf?aa}‘? SB%‘”%‘EJE{C\Q’%?%J?H%“%% et 2.
However, the target.vehjcle charged. | j : Log.. is a
veni ol ¢ NPREAGE TG mdedhg o3y B hIFo L R BB Tyt Lo tib e U, 7
Ci r cuigt i I o icgnd a vehicle R
whi ch Sdoregs%l “ﬁ@t‘H?tﬁ‘w%‘é‘@%geﬁé‘aﬁﬁtﬁf‘@?ﬂ?@%thﬂ%@ﬂ%"ﬁ%mr -receiving
circuit n[[%m@]he Sbattery nB and a battery controller md is excluded from
the target vehicle. [0019] The power-receiving coil m is an induction
coil to face tlhe poseereckivanseoil mi igarcimiductBmvdodrto fave thepowdrdradsingtingunt ed on
a predeterm ned position of the pallet 2. The power-receiving coil m

recei ves @lilekwhercthpoehiclef Mosmtduseted oner prededersringd pasgionaifithegpalleh r elTess| y, by
t he el ectromagnetic induction caused by the magnetic field generated by the
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of easily genhera e romagneti c 1 nduction magnetic field
gener at edwfr{d%g SRAuBRBTirdsT ROGTH 4 Veriihl @Qis! similall P R2OE pdher-RaN@iittingaRilvi ng
circuit n2 includes a converter to convert electric power 20 (AC power)

i nput from tpeuspMeBRagnetetaiphiag eodfficieht of the powei-RRosieing caildnhtocthar gi ng
circuit to supply the DC power to the battery nB. In addition, the

oper atd onp@fertthmspitvieg coik8 éi highg Thatdsjithe p®vargeaaving odil ed ligy at he battery
controller mi. The battery nB is a secondary battery such as a |ithiumion
battery aewhfiguratiad Cbﬁﬁﬁ@@ﬁ@%ﬂ%eema@ttf@r@e pigctsamggnstie Hlupimpbxde nagapls ed
fromthe power-receiving circuit n2, and the battery nB 25 di scharges and
suppl i es ¢1écgen¢rat66<§m%@%Eﬁra&%m&ém%'a%i ons dependi ng on the denand
fromthené)%gi]cle M The battery controller mi controls the charging to the
battery 9 controlling the operation of the power-receiving circuit ng.

[0021] The power-receiving circuit m2 includes a converter to convert electric power

20  (AC power) input from the power-receiving coil ml1, into DC power, and a charging
circuit to supply the DC power to the battery m3. In addition, the 6peration of the
power-receiving circuit m2 is controlled by the battery controller m4.  The battery m3 is
a secondary battery such as a lithium-ion battery and a lead battery. The battery m3
stores the DC power supplied from the power-receiving circuit m2, and the battery m3

25  discharges and supplies electric power to various destinations depending on the demand
from the vehicle M. The battery controller m4 controls the charging to the battery m3
by controlling the operation of the power-receiving circuit m2.

[0021]

The power-supplying circuit 4 is an electric power converter to convert



The power -supplying circuit 4 is an electric power converter to convert 7
t hr ee- phase AC from commerci al power supply, into AC power having a desired
frequency, and the electric power converter to supply AC power to the
power-transmtting coil 3. The pOV\BI‘-SL}pp| yi ng operations of the

power -supplying circuit 4 to the power-transmtting coil 3 are controlled
by the parking controller 5. 5[0022] The parking controller 5is a
cont r ol | ehreeephasnA€ dion bemaeetdial @omec supplyc irito p&r iwey havimga devied par ki ng
controller 5 is electrically connected to various controlled objects

i ncl udi ngfregienoard the glRsira RRYVEE CPRFTIET 19 SURRLY AG PAVSLIOdM@ct ri cal |y connect ed

to the operating device .6 T,Eéa l;)arki ng .controll.er 5f ontrols the ovari ous
cont r ol | RPVSHIEBsBIRgeRibY oFhe %Yer'ékgﬂ&"@,ol’&@ﬂf’?%‘? tﬁ? BOVERPEY Y %ed i n
internal non-volatile stora and, on_the_ information . of i Ng

st r uct i G ia e PRSI a) § dresdbiralieesy Myt BB 1

cont rgl I e[(r())o?ﬂal so has the function of sending power-supplying control
signal's t e power-transmtting coil 3 through the power-supplying

circuit 4. Thel"h%?ﬁﬂ&ﬁ‘é cSHHRIAEY 5 R SIMONIEH toofiall the Bfittre ThdRaiSalipangeed and
receive the control i1nhformation about the power-supplying, to and fromthe

battery cglade: olTiheparng ddgropiar X isredeotidcHlly @ohmocted tp wegess, cohtrollekabypite,
whet her the vehicle nounted on the pallet 2 is the vehicle Mincluding the
power - r eciathiling thopodwertsupplyinghetcnid, tidis\absoiebdceridally equamactesl toitlee char ge t o
the battery nB, by sending and receiving the power-supplying control
signal s tepepaimgdieviceifr t Abe patking spniroHer oeandiolsfe vmsmpﬁpﬂ@ PR ol | er 5
pover Lt £ abese DR GE G, SOBAYUOBATE R aheBETRL BT BEAT e TR B 08 nce ¢ he
RN R IERRE S R D N
[0023]
The parking controller 5 also has the function of sending power-supplying control
signals to the power-transmitting coil 3 through the power-supplying circuit 4. The
15  power-supplying control signals are signals to send and receive the control information
about the power-supplying, to and from the battery controller m4. The parking
controller 5 judges, for example, whether the vehicle mounted on the pallet 2 is the
vehicle M including the power-receiving coil m1, or whether the vehicle M requires the
charge to the battery m3, by sending and receiving the power-supplying control signals to
20  and from the battery controller m4. The parking controller 5 controls the
power-supplying from the power-supplying circuit 4 to the power-transmitting coil 3
based on the above-described judgments.  Since the power-transmitting coil 3 and the
power-teceiving coil m1 are magnetically coupled together, it is possible to send AC
signals between them.
25 [0024]
The operating device 6 is a device for a manager who manages and operates the
mechanical-parking place to manually input operating instructions. The operating

device 6 includes, for example, an operating panel having hardware keys, or a touch

panel. The operating instructions manually input into the operating device 6 by the



‘The 'operating device 6 is a device for a nanager who nanages and operates

t he mechani cal - parking place to nanually input operating instructions. The
operating device 6 includes, for exanple, an operating panel having

har dwar e keys, or a touch panel. The operating instructions manually input
into the operating device 6 by the 8 Operation of the manager are sent
from.the operating device 6 to the parking controller 5, as the information
of oper atdpegationf theaharmgsr. arE-sent dromnicepemting dendbe 6 pethatpading contobiey &t or age
instruction button) is provided in the operating device 6 in order to

i nstruct astke mformation af opraatigigsticiions. t cfpogteéméplﬁh%méml@lpéfaﬂpaélé@rht a
storage entrance. When the 5Smanual operation bytton is pressed, t&% par ki ng
cont r ol | dftosaggaREBCEAR YN & RopIdgd dhthg OPERRENE deich MEAHIFLIRIRSINEt ¥or ed i n
t he vacant storage ace S. together,.wth the |let 2. [002 Next ,

t he oper a‘f‘?@ﬁ“ﬁ%‘?%ﬁggﬁ&?ﬁﬁﬁ@%tbﬁﬁ?}ﬂyﬁé’?wgéﬁgﬁg(ﬁgﬁSn?ﬂgeabg%/héap Scri bed
configuration,is descli j - a] < Lo whi ehicle
Wil Be prmoPaFRER s AR A rARE tanybHer RokEfe Yt pREca e o1

t he pall LN, .t : e S

posi ti ong[hegﬁ&%g\fgﬁm%?{e%aﬁeiﬁgﬁgf%&{ ?Ea%é?ﬁs%%?)etéggﬁlgfﬁnﬂgg%@%aggﬁ %e st or age
entrance por ehand, for exanple, by being driven by the driver thereof

[ 0026] 15The nmnager of the mechanical - parking place presses the storage
instruction bwdxerthebpdrigoropfahitmevhaniealipzekifig ptabe hatiyg thembové-descabed age
instructions into the parking controller 5. Wen storing the vehicle, in a
case i n whinfigutabien medeacréredrbebot iredetaihe char gi ng request for the battery n8
fromthe driver, the nanager presses a charging instruction bfttoﬂ in

addi tiln to t He asasrageicihavehigleivgH bswatksd, in thedpeshynicAloRArking #1aR4Pgi ng
IR SR T RN T R
Cont 1! o SR A S ALY 9. S A PO EREBER RS ooT
sendi ng. Llpega%ﬁm&-&mleywgeiﬁgfa}iwak by IHRIRr #iRrdofle Pover-transnitting
[0026]
15 The manager of the mechanical-parking place presses the storage instruction
button of the operating device 6, thereby inputting storage instructions into the parking
controller 5. When storing the vehicle, in a case in which the manager receives the
charging request for the battery m3 from the driver, the manager presses a charging
instruction button in addition to the storage instruction button, thereby inputting charging
20  instructions into the parking controller 5.
[0027]
When the storage instructions and the charging instructions are input into the
parking controller 5 from the operating device 6, the parking controller 5 confirms
whether the vehicle placed at the storage entrance is the vehicle M, by sending the
25  power-supplying control signals to the power-transmitting coil 3 through the
power-supplying circuit 4. When the power-supplying control signals are input into ~the
power-transmitting coil 3, the power-transmitting coil 3 emits the magnetic field based
on the power-supplying control signals, into the surrounding spaces thereof. ~ At this

time, if the vehicle M including the power-receiving coil m1 and the like is mounted on



‘power -supplying circuit 4. \Wen the power-supplying control signals are
input into the power-transmtting coil 3, the power-transmtting coil 3
emts .the magnetic field based on the power-supplying control signals, into
t he surroundi ng spaces thereof. At this tinme, if the vehicle Mincluding
the power-receiving coil m and the like is nounted on 9 the pallet 2, the
battery controller nd of the vehicle Mreceives the power-supplying control
si gnal s bthe phktet@l, dethacemagoatrolderinidl of thic wohicler Mugdeiteds ehppovesr-sappleingi ng coi |
m, the power-receiving circuit n2 and the like. Thereafter, the battery
cont r ol | eeonimol gignali by therelestromugsesivdsducsiop dhrovgls thgmaiwer-segaiving cdilm 1, the
power - suppl yi ng control signals, to the S5power-receiving coil m through

t he powerPOVEEEreaiYiBe eirewtimg apg theflike. r ddgrsater, Siedatey capgollgignd of theo t he

par ki ng contro

y,er 5 throu%h tge g.ovve -transm’t‘ti.ng coiL.B ﬁnd t he
pover - supPANAInY! t5ndg tsponge Signpls ggaing the ReWersupPying ¢RntrobsERdls Rthes nount ed
on th% pal | et 2c isli nce. hﬂetbvehhﬁge R does. 10not i'ﬂCEUdi t he Dover - rlecei vi ng
coi | MYVEHE ‘ﬁYRf’ef’O‘! EHPA Y RVEAARSE Y B RE Y HE“r e B%FF_&B BF gIFRRS.

ci gnal o che Y R IRARRELERIIEE s By FBE DS A AR LRt 1
circuit 4dpdwer@upslyincie@iii rm whet her the vehicle placed at the storage
entrance is the vehicle M and thereafter, if the parking controller 5
recei ves [0og8y esponse signals within a predeterm ned 15threshold time, the
parking controller 5 identifies the vehicle placed at the storage entrance
as t he vehi cl dnibnitrst tihtheoehele Ramdountéd omtherpadiptoh) smcs tlgnachgclaR elopot
received within the predetermned threshold time, the parking controller 5
i denti® i erotip@udedthp ppwepicaeismeavilimbangd be dife, thavehigleR eannotssndéifi cl e R

[ 0029] 20After the above-described vehicle identifjcation process is
fini shed, reppRiSpaigRalfg ERRIEMOR. (ths Pasking eaatrqlles Sverdsdthe poverc@ring 408l or age

_ b d i h : S, her wi,th th |
> 11t e RO e pofr SRR el A2hHE BER B Akl o RECET o age
BT BT MEREL T R e ora
moveront AP rRo ISy o bRe S St BT EIERE ERGRIMRRE. e |

25par ki ngheRAkEO] fIiRe pékfngré@ﬁtrélﬁ‘? 59@8@665%14@@5?!&&9 sfeRAl rvﬂ{hix%ﬁ%let%n’hﬁneﬁ he
power-transmtting coil t hrough the power-supplying circuit 4 in order to

confirsm t ihgeshbidrtihe) theSpakiag ebntrdlRr Baldrifiés e vehitge placdd 4t theCsstage! | er S

judges the charging state of the battery nB, by receiving the response

si gnal s agnaransd ad the vplaele ™M s unltiyé odjecioandr dithestegpralss sighalpratehot batived y

controller md through the power-transmtting coil 3 and the power-supplying
within the predetermined threshold time, the parking controller 5 identifies the vehicle

placed at the storage entrance as the vehicle R.
[0029]

20 After the above-described vehicle identification process is finished, the parking
controller 5 makes the vehicle placed at the storage entrance be stored in the vacant
storage space S, together with the pallet 2. If the parking controller_ 5 identifies the
vehicle placed at the storage entrance as the vehicle M in the vehicle identification
process, after the movement of the vehicle M to the vacant storage space is finished, the

25  parking controller 5 sends the power-supplying control signals to the power-transmitting
coil 3 through the power-supplying circuit 4 in order to confirm the charging state of the
battery m3. The parking controller 5 judges the charging state of the battery m3, by
receiving the response signals against the power-supplying control signals from the

battery controller m4 through the power-transmitting coil 3 and the power-supplying



10 circuit 4. If the parking controller 5 determnes that the battery nB is
not in the fully-charged state, the parking controller 5 nakes the

power -supplying circuit 4 start supplying AC power to the
power-transmtting coil 3. In addition,. the nechanical-parking place my be
provided with a detecting device (not ],sonom) to detect 5 that the vehicle M
toget.her with the pallet 2 has been stored in the vacant storage space.
After detodchitdg [fthe phiiragmnabli¢rtedatedmiotsethit tbabattrpm3asnpiin tké gnal s or t he
like fromthe detecting device, the parking controller 5 may_ nmake the

power - sudpllyichayged steigi the patkdng eontrolleihpialesalie power-supglytingcircuit 4 start
power-transmtting coil 3. [0030] 10AC power is supplied to the

power - t r SHBPYING P@WF‘ItOSh$P@Wftwsﬁmg-c%ﬁplyl?fgﬁ‘é‘?‘% t 4, and the

R e chanicRor kg Pk ey, rerBOtFd mih AHERENRE 6t \pbl ShoRRE T ferdiipu "
ragnes o FdhE¥erifls M Reelée AR 6 Gl P FRFREN Sk 1R s ORnERUREE sk 10,
coi | m § fsklive %@gﬁ&gg@%ﬁﬁge gggam%qse_drbntmpmgasrsro?q@1144@%&% m

based on thé genera ctronotive force1s stored in the battery
B as DC pawihg Mevics, e PakRk-copesliefiSNBarmakelibe pdtdef-suppliine cpouiet beginei vi ng
coil mM. As a result of this charge, when the battery nB becones the

ful | y- chaogagplg Al powdrhe theapdvesrytranemittind tet 3.m4 out puts the response signals
indicating this state to the power-receiving coil m through the
20power - r[@080lvi ng circuit n2. Wen the parking controller 5 receives the

response signals through the power-transmtting coil 3 and the )
powerlsuppl yi M epweiissuppliedtie theaerdrapsaiting ¢aik 3 Gomdhe BoWgfsupplying

ower-supplying circuit 4.c e s lyin | ectr.ic po .to th

Bovver -t lrjg‘ﬁ@l{‘;‘tt“? ?‘l’éﬂ‘@g\l‘qgngtﬁc ﬁaéﬁfyegg’ﬁﬁhﬁ%fﬂﬁw?rdls gﬂgir'(\ﬁg(i H]atﬁF é%a}%-espar ki ng

| ace, the charge processi. t o..t.he hatt . -1 i M i

Berfor rredaIB'g}ncﬁt?g PR -ng&ﬁ\gbc&} 3t %cftm%'{ﬁ%ﬁvgﬁ?rgg &ﬁ%ﬁ&é%gllg(%}gessi In; requires
no att aChﬁ@’Vetr-r@%qviﬁgg&Y 1 B thP Qe oRUBR K ifichaP LR d'BY s AAgriticGTERd,! C
apparatus” or relying on human-intervention. Thus, according %o t he

mechani Ca&ﬁa%}kmagx@béﬁ&» is kflandiite@ $ thlpd weRrateivinge@si thy wateRiably. ehectric
power to the 711 vehicle M [0032] According to the nechani cal - parki ng

pl aces si pGferiddferaR@nn f@ pdaver-sedebiimecbil i1 tbasedaal theperitratidn afdhe be prevent ed
that the magnetic coupling coefficient between the
electromotive force is stored in the battery m3 as DC power via the power-receiving
circuit m2 from the power-receiving coil m1.  As a result of this charge, when the
battery m3 becomes the fully-charged state, the battery controller m4 outputs the
response signals indicating this state to the power-receiving coil ml1 through the
20  power-receiving circuit m2. When the parking controller 5 receives the response
signals through the power-transmitting coil 3 and the power-supplying circuit 4, the
parking controller 5 makes the power-supplying circuit 4 cease supplying electric power
to the power-transmitting coil 3.
[0031]
25 According to the mechanical-parking place, the charge processing to the battery
m3 of the vehicle M is performed by the above-described steps, but this charge
processing requires no attachment and removal of power-supplying cables using an

automatic apparatus or relying on human-intervention. Thus, according to the

mechanical-parking placé, it is possible to very easily supply electric power to the



Spower-transmtting coil 3 and the power-receiving coil nl deteriorates due
to the pallet 2. Therefore, it is possible to highly efficiently supply
el ectric power to the vehicle M If the opening 2a is not fornmed, since the
pallet 2 is conposed of steel having hjgh magnetic perneability, nost of
the magnetic field generated fromthe power-transmtting coil 3 is absorbed
into the pallet 2. As a result, since the magnetic field acting on the
10power - nehiileyMag coi | m weakens, the power-supplying efficiency
deteriorates significantly. [0033] Even when the charging instructions
are input[0032Jo the parking controller 5 fromthe operating device 6, in a
case in which the parking controller 5 receives the responsg 15signals

gy re{he

[ n](cji cating thd’:}ccp Siprthe mechanical-parkingRlage, pinge the APGRIAE <8 2%
referrin bat t I f h Noll
bat tery RIS hat pane e eolibaihe feghalis Sunlint AN RMINEHAY he voni cle m

Ther ef.ore, _accor di tQ. I e I I el A i h.esto

ror e Pel (i1 tapan Bl o ¥ SndBE RNF HoPaie 1P REFprlds I8 BRRSHCF2

Fur t her ”Dflfe’refofe, ?85 Pgéﬁilpgo%'%ﬂyreﬁ%i'&ﬁl RRABPPEIdATSpdBE IS ERIVeARIOM. hgat in a
power - supplyi'ng”20ctrcuit dtie” to unn«gcessary operation of the

power - S!deﬂbbFé}ﬂn&?!Zﬁ GUiok forhie@34hce the pallet 2 igdsthposed of ttbel havimgdiigh | nvention is
not limted to the above-descri bed enbodi nent, and for exanpl e, various
nodi fi catmagetis pelmebilithendsbf theimagnetinfibld gedepteddron? Bielpowen-triahgmitting
above-described enbodi ment, the power-transmtting coil 3 is provided in
each of tduel Sisabagrbed b the pBllctchprAsa regult.sinogdhg megnesicdickbectingor the so t hat
t he power supply can be performed in all the storage spaces S, but the
preseft i pavesitTEGRIVINgG caib]| weakery thepawsrsupRiimggllidency fetsEgFateS anpl e, t he
pomer-transm'tti&g coil 3 may be provided in only part of the storage
spaces s. sighfcthicle M for which the driver 12 requests the battery
charge nm 32] selectively noved fromthe storage entrance to the vacant

st orage s@g having the power-transmtting coil 3, so as to be charged. In

this case, t h?Jﬁ?{%%%gﬁr%igém%%nsta@inyﬁmﬁi fhe PEARESIRENE PRomhar ged

is the vehicl ment on the charging state of the battery n8

;Boflg_ed\e/ g@%g@g@%ﬂégﬁgggi@@%ﬁ?_@r&w iABehibly therpasess esntmllel b adcelvas theatsponsd he
15  signals indicating that the battery m3 is in the fully-charged state, after referring to the
battery controller m4 for the charging state of the battery m3, the parking controller 5
does not start charging the vehicle M.  Therefore, according to the mechanical-parking
place, it is possible to more reliably avoid the risk of overcharging to the battery m3.
Furthermore, it is possible to reduce energy loss (generation of heat in a power-supplying
20 circuit) due to unnecessary operation of the power-supplying circuit.
[0034]

In addition, the present invention is not limited to the above-described
embodiment, and for example, various modifications such as the following can be
adopted.

25 (1) In the above-dgscribed embodiment, the power-transmitting coil 3 is provided
in each of the storage spaces S comprising the vehicle storage rack 1, so that the power
supply can be performed in all the storage spaces S, but the present invention is not

limited to this configuration. For example, the power-transmitting coil 3 may be

provided in only part of the storage spaces S.  The vehicle M for which the driver



10035] (2) I'n the above-described enbodi nent, the opening 2a is
provided in the steel pallet 2 in order to inprove the power-supplying
efficiency, but the present invention is not limted to this configuration.
For exanple, if the pallet is forned o; a resin material 10havi ng high
rigidity, that is, a materi al having h %h rigidity and | ow magnetic
pernmeability, it is possible to inprove the power-supplying efficiency

wi t hout freqoestothebattqre charge mah ®86¢lectively mp8gd fromtthe stalage entlaseto thed

enbodi ment, the communi cation between the parking 15controller 5 and the
battery ceReRRiciorage space baw ﬁl@mwar-b'gmamslttng o3, poaeio-erchargeilt t Imiiscoi | 3
and t he pomer-rece|V|ng coi but the present invention is not limted
to this ceeitBediudemsnt aste Mhémmeevehw%eﬂ@swsw b sharaed BithoyehideMe whi ch

S anot F,Z%n?ﬁm{d%@ﬁ%&%ﬁ'@%m%%eﬁﬁs&rﬁv' S abtinRe LR N ARG par ki ng.
be port or StpiEy B BrCERES Sffar B e el O i@?%ﬁ?ﬁ”' rerton

(4) Inth ?pve descri bed enbodi nent, three-phase ACis supplied to the
power - sup Iylng circuit 4, but if capable of supplying required electric

power thereto,22m tht aBdR= mas&d%wdlmtpm%pemgzm pi6eided INOAS Stkel (5)

For the wirel ess power transm ssion using the power-transmtting coil 3 and
t he powerpaleciityorigr wairpreve thé powerxaipplying dffieieacy, butths prisariminvenyion ish a
resonance circuit is configured by connecting a capacitor to the

power - t r amsiniteidrtg thue configuratiopar &bt eXample, 3f thapahesrs famed aha ecsoi matgrial i s
confi ured by connecting a capacitor to the power-receiving coil m in

par al Tl| | hayiig high rigidity Batis.  magriahlaving kygh fl&@l%@éﬂ@ﬁ@@gaﬁtﬂ%uu ts are

mat ched wi th eai:h ot her, |ln addltlogtothes of usm [Il

el ect r orraRFiBERY ¥ i PESSIPISe IMRTQVR NG, BORYEI- YRR Fq C‘S‘f&‘B’o\ﬁi Om’l*ﬂ%a‘br esent

invention may adopt the above-described 5w rel ess power transm ssion
system [?Rf? & (6) The structure of the winding in conductive wres
of the pol% transmttlng coil 3is not limted to around a vertical axis,
and the direction of the magnetic field generated by the energization from

the power - suppByim@e ﬁbé\feudéscﬁbéd%nwmﬂléﬂ’ﬂ the dommhunl@ti¥e bétwean thkQrhEgst i on.
That is, the structure of the winding and the direction of the nagnetlc
fieldl5 controller 5 and the battery controller m4 is performed by using the power-transmitting
coil 3 and the powef—receiving coil m1, but the present invention is not limited to this
configuration. For example, a wireless communication device which communicates
with the vehicle M may be provided in the parking controller 5, another wireless
communication device to communicate with the parking controller 5 may be provided in
20  the vehicle M, and the communication may be performed between the wireless
communication devices.
[0037]
(4) In the above-described embodiment, three-phase AC is supplied to the
power-supplying circuit 4, but if capable of supplying required electric power thereto,
25  single-phase AC or DC power may be used.
[0038]
(5) For the wireless power transmission using the power-transmitting coil 3 and

the power-receiving coil m1, for example, there is a system in which a resonance circuit

is configured by connecting a capacitor to the power-transmitting coil 3 in parallel,



may ‘be configured so that the wreless power transm ssion can be perforned
with high efficiency when the power-transmtting coil 3 and the
power-receiving coil m face each other in the up-and-down direction, and
so that the magnetic field is concentrated into the opening 2a of the
pallet 2. 15 Industrial Applicability [0040] The present invention can
be applied to a parking facility to store a vehicle in a storage space in a
stat e whaeneththesoreinbe biecuitsis wonfigueet! byicanngelingsa capacitande drei IWEEHCCSTVIFRf er ence
Signs [0041] 1 Vehicle storage rack 2 Pallet 25 2a Openin

1] 1 g 3
Power - t r andmt ini pagallshi and Aherssenansafipausnpigs ef %ﬁ?&owwﬂﬁwﬁbﬁ!& St er 6

Qperating device M Vehicle m Power-receiving coil n?.Power:- Y
circuit witheach other, in addition to the system of using the eqectromagnetlc ihduction s th the

above-described embodiment.  The present invention may adopt the above-described
5  wireless power transmission system.
[0039]
(6) The structure of the winding in conductive wires of the power-transmitting coil

3 is not limited to around a vertical axis, and the direction of the magnetic field generated
by the energization from the power-supplying circuit 4 is not limited to the vertical

10 direction. That is, the structure of the winding and the direction of the magnetic field
may be configured so that the wireless power transmission can be performed with high
efficiency when the power-transmitting coil 3 and the power-receiving coil ml face each
other in the up-and-down direction, and so that the magnetic field is concentrated into the

opening 2a of the pallet 2.

15
Industrial Applicability
[0040]
The present invention can be applied to a parking facility to store a vehicle in a
storage space in a state where the vehicle is mounted on a pallet.
20

Description of Reference Signs
[0041]
1 Vehicle storage rack
2 Pallet
25 2a Opening
3 Power-transmitting coil
4 Power-supplying circuit
5 Parking controller

6 Operating device



nB8 Battery 5nmd Battery controller 15 CLAIMS 1. A parking facility to
store a vehicle in a storage space in a state where the vehicle is nounted
on a-pallet, the parking facility conprising: 5the pallet in which a
portion thereof corresponding to a pom§{-receiving coil of the vehicle has
magnetic field transmssibility; power-transmtting coil disposed so
as tao face the portion having the magnetic field transmssibility; and a
facility MonVeltledri ve device to supply electric power to the
power-transmtting 10coil. 2. The parking facility according to Claima1,
wherei n thé Remer-reqeanegi®ail i ng coil is provided in the storage space, and
the facility control drive device starts to supply electric power to the
15power - tPANFANETTERE1ARS FiriMfen det ecting that the vehicle together with the
pallet is stqored in the storage space. 3. The parking facility according
to Cai mi: a%%w@fn the power-transmtting coil is provided in part of a

pluraldty_of es, and 20the facility control drive device makes
t he véhi&Pg 6%£§®€§§ﬁéﬁﬁpthe st orage space



‘provided with the power-transnitting coil, the vehicle which has been
judged capable of receiving electric power, and supplies electric power to
the power-transmtting coil. 4. The parking facility according to Claima1,
wherein 25the facility control drive device judges whether the vehicle is
capabl e of receiving electric power, by communication with the vehicle

t hrough the power-transmtting coil. 5. The parking facility according to
Caim1l, wherein the portion having GlhelMagnetic field transmssibility is

an openi ng.
1. A parking facility to store a vehicle in a storage space in a state where the vehicle
is mounted on a pallet, the parking facility comprising:
5 the pallet in which a portion thereof corresponding to a power-receiving coil of
the vehicle has magnetic field transmissibility;
a power-transmitting coil disposed so as to face the portion having the magnetic
field transmissibility; and
a facility control drive device to supply electric power to the power-transmitting

10 coil

2. The parking facility according to Claim 1, wherein
the power-transmitting coil is provided in the storage space, and
the facility control drive device starts to supply electric power to the
15  power-transmitting coil when detecting that the vehicle together with the pallet is stored

in the storage space.

3. The parking facility according to Claim 1, wherein
the power-transmitting coil is provided in part of a plurality of storage spaces, and
20 the facility control drive device makes the vehicle be stored in the storage space
provided with the power-transmitting coil, the vehicle which has been judged capable of

receiving electric power, and supplies electric power to the power-transmitting coil.

4, The parking facility according to Claim 1, wherein
25 the facility control drive device judges whether the vehicle is capable of receiving

electric power, by communication with the vehicle through the power-transmitting coil.

5. The parking facility according to Claim 1, wherein
the portion having the magnetic field transmissibility is an opening.

30



