1 TITLE OF | NVENTI ON PARKI NG APPARATUS TECHNI CAL FI ELD 5The present
invention relates to a parking apparatus,for parking vehicles having feed
plug receptacles.In particular, it relates to a parking apparatus for
par ki ng vehicles including electric cars having feed plug receptacles. 10
BACKGROUND TECHNOLOGY To park a plurality of vehicles, there is a case to
use a parking apparatus having a_parki ng nechani sm The parki ng nechani sm
parks a vehicle by moving it 15T%£%§é%% HVi98d/h! oad space and a parking

space. For exanple, the qﬁﬁ#&$ﬁh§?%§§R%§ngﬁll be a nerry-go-round

met hod par ki ng mechani sm an el evato i ng mechani sm an

el evat or - and- sl i de net hod parki ng nmechanism a planar reciprocatory nethod
par ki ng mechani sm 20 a transport-and-store nethod parking mechanism or a
twost age/ nul ti stage net hod par ki T@gOMBICOaDN SOELD For exanple, the

el evat or nmet hod par ki ng nmechani sm arranges nul ti stage parki ng spaces in a

verticaP directi dihealwrepetyeknyarsiidioi s Ehes foves pprhhog depparatage on

25 which a yvehicle is placed, transfers the vehicle fromthe cage to a
oorking Spa BREPAPRS TR Ve, EPEOED (Y. PAUt 6F RIS So andt Hown a

cable with phigh,tihe cage L5 suspepded. ANQLRET JRIAMLIIRY R NEa EIG! ©
etween the cage and 't he parki ng space.
vehicles including electric cars having feed plug
receptacles.
10
BACKGROUND TECHNOLOGY

To park a plurality of wvehicles, there is a case to
use a parking apparatus having a parking mechanism.

The parking mechanism parks a vehicle by moving it

15 Dbetween a load/unload space and a parking space.

For example, the parking mechanism will be a merry-
go-round method parking mechanism, an elevator method
parking mechanism, an elevator-and-slide method parking
mechanism, a planar reciprocatory method parking mechanism,

20 a transpcort-and-stere method parking mechanism, or a two-
stage/multistage method parking mechanism,

For example, the elevator method parking mechanism
arranges multistage parking spaces in a vertical direction
along a vertical hoistway, moves up and down a cage on

25 which a vehicle is placed, transfers the vehicle from the
cage to a parking space, and parks the vehicle at there. A
motor winds up and down a cable with which the cage is
suspended. Another motor moves the vehicle between the
cage and the parking space.

30 For example, the elevator-and-slide method parking



30For exanpl e, the el evator-and-slide nethod parking 2 nechanism arranges
par ki ng spaces in nmultistage in vertical,and horizontal directions, places
a vehicle on a carrier, transports the same between a | oad/ unl oad space and
a parking space, and transfers the vehicle between the 5 carrier and the
par ki ng space. The carrier is noved by way of a notor. The vehicle between
the carrier and the parking space is noved by way_of another notor.

For exanpl &edeisMaR&r2R8EcpPaE&t 88y SRBERDAI paFki hgShedhahi st hok¢abnt al | y
arranges par s a 10 carrier trans a vehicle between a

g spaces, nr(gk_e A ons Bor& Mot s
| oad/ unl oad ' $pale and & pat ki iy sPhce, PHid T randFer§ Eh& Vv ehi S8 bet ween
the cart i er ARdoihe-parkLng, SRAC. ACKR! OF TDYRS NG LAT LESL. Ajpthes motor

noves the vehicle between the carrier and the parking space.

el ectrificalsraninef wehicel esahs aceeherated. tlhesechehi €l aseiergeneial |y
referred to as electric vehicles. The el ectric vehicles include
hybri d ear sargligg- iandhybei ac&isg epbeceri cTharsarelact¥d onemichriy kesy and
t he 20l ke. There is an idea_to éeed electricity to an electric

vehicl e whi9fe Pt PEParki nfe  vehicAfongetweer| ediGi CaFeRrdl et HelRe is a
t t hat b t it t fed . 25Th
(e e VRER ARRonoal foPaLLSE il L S AL ] B0V e o

electric v . ower ug receptacles to receive power. To a
feed plug of a rapird Ghafder, t9e 1O Dh50Cket: o @/ 2R0-NbPOMRFK SRYr ce, a

charging cable is connected and a feed plug of the charging cable is
connect ed techheikmedhorizontally arranges parking spaces, makes a

10 carrier transport a vehicle between a load/unload space and
a parking space, and transfers the vehicle between the
carrier and the parking space. A motor moves the carrier.
Another motcr moves the vehicle between the carrier and the
parking space.

15 Now, electrification of wvehicles is accelerated.
These vehicles are generally referred to as electric
vehicles.

The electric vehicles include hybrid cars, piug-in
hybrid cars, electric cars, electric motorbikes, and the

20  like.

There is an 1dea to feed electricity to an electric
vehicle while it i1s parking.

Among the electric wvehicles, there is a type that
charges an onboard battery with externally fed power.

25 These electric vehicles have power feed plug
receptacles tc¢ receive power.

To a feed plug of a rapid charger, or to a socket of
a 100/200-V power scurce, a charging cable is connected and
a feed plug of the charging cable is connected to the feed

30 plug receptacle of an electric vehicle, thereby charging



30 plug receptacle of an electric vehicle, thereby charging 3 the vehicle.
I n a parking apparatus enpl oying a parkifng nmechani smthat places and
handl es a vehicle on a pallet, the pallet nay be provided with a vehicle
relay termnal so that the 5 vehicle relay termnal is electrically
connected through a charging cable to a feed plug receptacle of the vehicle
| oaded on the pallet, to charge the vehicle during a parking tine.
10SUMVARY (A9 NVENFHEN PROBLEMS TO BE SOLVED BY | NVENTI ON In

consi deration of th ove-nent i one ro .t he esent ipnventj.on

provi des a parKki n% gap aratus f‘%5 apraar d|Dsng \Pgh%&cﬁngg %gé/?%l%gee%e P a‘up"glsm
recept acl esnat5 MEANS TOSQMETHE PREBLEMS: | Bnokdefa1tie-acaeml ish dhe
above-nenti oned object, the present invention provides a parking apparatus
for parki ngawelie| msothadddgepdwes frebdcpbugelegepkantiasl Ehe t2@tparHd ng
apparatus includes a plurality of pallets on which a plurality of vehicles
are | oadlablVe€hi€edpedtsilggl eraingdd/ivnl DR 9paed vhaonng ci esph ddeoughl dad or

unload a charging ceble to a feed plug receptacle of the vehicle

loaded on the pallet, to charge the vehicle during a

parking time.

10 SUMMARY CF INVENTION
PROBLEMS TO BE SOLVED BY INVENTION
In consideration of the above-menticned problems, the
present invention provides a parking apparatus for parking
vehicles having feed plug receptacles.
15
MEANS TC SOLVE THE PROBLEMS
In order to accomplish the above-menticned object,
the present invention provides a parking apparatus for
parking vehicles having power feed plug receptacles. The
20 parking apparatus includes a plurality of pallets on which
a plurality of vehicles are loadable respectively, a
load/unload space that 1s a space to load or unload a
vehicle, a plurality of parking spaces that are spaces in
which a plurality of the pallets can be placed for parking
25 respectively, a transport device that can carry and
transport the pallet between the load/unload space and a
space beside an opticnal one of the parking spaces, a
transfer device that can horizontally move and transfer the
pallet in a predetermined transfer direction between the

30 transport device stopped beside the parking space and the



vehicle, a plurality of parking spaces that are spaces in which a plurality
of the pallets can be placed for parking425 respectively, a transport
device that can carry and transport the pallet between the |oad/unl oad
space and a space beside an optional one of the parking spaces, a transfer
device that can horizontally nove and transfer the pallet in a
predeterm ned transfer direction between the 30 transport device stopped
besi de t he B5&H RNy THrse dhd PHeECPHarRT iy spade s 56ﬁﬁ%€?§rﬁﬁ£% a
first ter mgl%lstw Eé}df?j[r{alf SL,LeLa nal jsurface gi%a&s 1%1941%%% %&{fﬂé‘@'
surface and a secon ermnal wth a second term nal surface that 1s a

pl anar ter @noals ssEEae®, cbhRihaT StitRr Al RAlcosld fiaGe ihand secenrd teqim nal
surface being brought into contact with each other in a face-to-face nmanner

to make thesfiaspluaam nadrramelsenonthdegr nilnal felrett ricoalilng Icomdutidave t o
each other, the first term nal surface and second term nal surface being
separ ated PrEmS€sORJoiREP NG eFBELRFRAPEYNAOPT B RE el e F9RHACE efFithal and
second term_nal féon1each othﬁré g$f§fd circuit that el ctr%galhy.cqpnects
the feed pFGg’r eCEREhCIE of t he Vet ci e T 0448d%En %e“}?j(lel et "Snd"YHE first
termnal tQc5aGRa0t Neha AKLMPOPRERSAUT CRRldCl do AL chagds ebectydC
power froma power source to the second 15 termnal. "The first termnal is
supported wiach thepgl ltefe anid-dthe seconrd termiaml drsd posddidnesk-mingk 1
supported in the parking space, so that the first termnal surface and
second t er murdkcsurbares aseperpgatied t@n achohi zohted  dior eet ¢ o arrll Jdr e
faced to each_other when the transfer 20 device horizontally noves the

pal I et1¥n BFELEFANTEF @i FBEt GATbBEheEY MESFTRMs FEFTRBYI & OBt disdd
beside the packing space andsthe ALK 09.803Ge. )1, connliecaipye-dnn i oned
the ows a pF/ur a|nlnt

confi guration of present "inventron al y of the pallets to

|l oad a 25 @h%@a&bb%FQBciéhb§|§§e vEBPELE | V8 Yed THE tiRadiiml Sadhspageis a
space to | oad or unload a vehicle. The plurality of parking spaces are

spaces i n \hireh aepmirali tiyo okathe opaklret srchna beopkacedurar patkdwigt
respectively. The transport device can carry and transport the pall et
bet ween that feeds electric power from a power source to the second
15 terminal. The first terminal is supported with the pallet
and the second terminal is positioned and supported in the
parking space, so that the first terminal surface and
second terminzl surface are oriented to a horizontal
direction and are faced toc each other when the transfer
20 device horizontally moves the pallet in the transfer
direction between the transport device stopped beside the
parking space and the parking space.
The above-mentioned configuration of the present
invention allows a plurality of the pallets to load a
25 plurality of vehicles, respectively. The load/unload space
is a space o load or unlcad a vehicle. The plurality of
parking spaces are spaces 1in which a plurality of the
pallets can be placed for parking respectively. The
transport device can carry and transport the pallet between

30 the load/unload space and a space beside an optional one of



30 the | oad/unl oad space and a space beside an optional one of 5 the
parking spaces. The transfer device candorizontally nove and transfer the
pallet in a predeterm ned transfer direction between the transport device
stayed besi de the parking space and t he parki ng space. The connector has
the 5 first termnal with the first termnal surface that is a planar

term nal surface and the second tﬁr inal with the second term nal .surface
that is a 5L§n§’rart il St f ac .e%gafl?%%f fjgyﬁlcﬁalca?urkf%ezoa{%&@ézcond
termnal syrface gy etpzéﬁélﬁé'f LLO LQRtAct; M Lh éﬁ{%e%}%%tzﬁ%'ileb“ & st o-face

10 manner to neke the first termnal and secon nal electrically
conduct i vedt @egaebnothefuecthecd r stahepsnaldesurdeacer apsi speondet et nal
surface are separated fromeach other to electrically isolate the first
term nal apdrsépngndpteentndl theoprehthgothere. THO o esthreateon thael ddteri cal |y

15 connects the feed plug receptacle of the vehicle | oaded on the pallet
and t he® fi £ststedfitianatlo wedh Biel i Fhe SseWenedout eSS cthit f e8d$

el ectric power fraom.the _power source to.the secq er.m . The first
t erm nal i?T58850r%ﬁ?%ﬁ%%1?$ﬁf%ﬁﬁl%?&a% etﬁgﬁggggn%e¥@%ﬂ$%awl?§ 5g§1tioned

and 20 supparhed iB-bhgapacki-rgcaPasge 3@ thali dhe fidstidar Malagurf ace
and second term nal surface are oriented to a horizontal direction and are

faced to eanh dtiker wheminhe tstafster adeviseednar itzantialally smvreset keepal | et
in the transfer direction between the transport device stayed 25 beside the
par ki ng spheseughtl thtpacknhgcspasich each pethexylins, at Weagsaiticetl sice
transported fromthe | oad/ unl oad_space and .horizontally noyed fram heside a
b ki b SpaEBIED (o FANE N epatbl SShair g | POH t SYRTRA i Sedond

terminal of:Lhe.connect or.anee 0, eLgctiisalhy connesied haeachataer to

feed power to the en the pallet is nove rom the parking

space to tharshde ohdtBecpaskiegmsparesuthecd idxd d@idpdiald anéns eGehd
term nal of the connector are electrically isolated from each ot her.

5Par ki ng appheat tiseslactoidahyy t psehivodi tentSioft thermpireslersnd mesaidon wi | |
be expl ained. The_present invention has various aspects that include any
one of thetBEMdRAkedtioBhedr ehb8ANRENt s B €BRBI FAtiCoRS %0 62 gt e of

the enpodi nent s, 10102 RALKIAYARRALALUZ 1 BCER" 4129 19,121 LA e, of

the pallet and the first terminal to each other. The power
source circuit feeds electric power from the power source
to the second terminal. The first terminal is supported
with the pallet and the second terminal is pcsitioned and

20 supported in the parking space, sco that the first terminal
surface and second terminal surface are oriented to a
horizontal directicn and are faced fo each other when the
transfer device horizontally moves the pallet in the
transfer direction between the transport device staysd

25 beside the parking space and the parking space.

As results, the pallet 1is transpcrted from the
load/unload space and horizontally moved Zfrom beside a
parking space to the parking space. Then, the first
terminal and second terminal of the connector are

30 electrically connected to each other to feed power to the



the present invention, at |east one of the first term nal and second

term nal has a term nal nenber that defiénes the termnal surface and a

SW ng support nechani smthat swi ngably supports the term nal nmenber so that
the 15 horizontal -direction-oriented term nal surface sw ngs up, down,
left, and right. According to the configuration of the

above-nmenti oned _enbodi nent, at | east one of the first termnal and second

terninal hd&tResrer HFR TRSHORIL Lild s RGVEHpPSPT 26 Sretianié Sirce
t i nal ! h I nad T i . i
Lo el TRt L85 (0 or e, TOR . SuBBAL e o

hori zont al @du@et itenefingnt et tefdn &&hneﬁiﬂ&ﬁcﬁé%ﬂgétﬂpaaﬂ?miséﬁﬁed and
right. As results, even if the orientations of the first 25 term nal and

second ter mmal edew atbetrom each other, the first term nal surface and

second term nal surface are properly kept in contact with each other. In a
par ki ng® appar at u$23&&e88di aRPaAG AT et TR D f Lo hemprasBantE ngéntimn, at

| east one of the fi.rst rm na nal has, a. terni hal

f .30 and second term X
menber t hat“§&F P Ted WRETLP éﬁf‘~r1r1'lngie ?&Pia&B?ga s@?%i Ght T oF wat ‘o Stippt t
mechani sm t S rm S a h eLpLnal, ygnber is
strai ghtfotrh\r/%/a%r diéﬁppnﬁ/éablatg%%ctgﬁgr%kﬁ%trqg% ger3 %%%C%)P%neov\%t“ﬁﬁlﬁ ?[:31% range of
a predet er miened cstHOkenbANGhe thi asidgcbmbechandsm bifattwni bor moyebigses t he
term nal nmenber with a predeterm ned biasing force toward the ot her
term nal sthfkacaboflimhatéirst/second ternminal within the range of the
stroke, According to the configuration of the above-nentiqned 10

enbodi hBnt, at | é83st FRFOMNG FPHFHEHIS FRFEL"IndS oM EPRFE Has the
The.t o1 m nal S For s TRe r thar St T 3ha. OHnd B rat g 1 S HAR Suppor
) ght f or ward ‘support
mechani sm s¥RPYonbne elr@fifanalh sRe b efe 190 daatndniet /B @efines the
terminal surface and a swing support mechanism that
swingably supports the terminal member so that the
15  horizontal-direction-oriented terminal surface swings up,
down, left, and right.

According to the configuration of the above-mentioned
embodiment, at least one of the first terminal and second
terminal has the terminal member and swing support

20 mechanism. The terminal member defines the terminal
surface. The swing support mechanism swingably supports
the terminal member so that the horizontal-direction-
oriented terminal surface swings up, down, left, and right.

As results, even 1f the orientations of the first

25 terminal and second terminal deviate from each other, the
first terminal surface and second terminal surface are
properly kept in contact with each other.

In a parking apparatus according to an embodiment of
the present invention, at least one of the first ferminal

30 and second terminal has a terminal member that defines the



15 nmenber is straightforwardly novable along the transfer direction within
the range of the predeterm ned stroke. The biasing mechanismuniformy

bi ases the term nal nenber with the predeterm ned biasing force toward the
other termnal surface of the first/second termnal within the 20 range of

t he stroke. As results a contact pressure between the term nal
surfaces is kept at redeternlne asing force ar

appar at us EEEHEH?ﬂ SPB CenBodithént OFHérgrEEEHP n?@ﬁﬁ%&ﬁ ﬁn I%l‘i"(j}'es a
par ki ng sh t SURKR el ket in
t he parkinghégggggsgﬁ%h ?fﬁ%ggl%ﬁ? g%fg%n ally nD3%%1gﬂin thé%

transfer db&@@ig@ﬁ@ﬂ@bﬁdi@%ﬁ@ﬁ@p& r@ml Sthd hatraWeir t he paddiet i s
pl aced for parking in the parking space, prevents the pallet from

hori zont al wy tiowi ngeoranye par ki ngretetérmai¢d SOroket hendr andfigrsing

direction, and when the pallet is 8 horizontally noved in the transfer
directi®n’ E@Fﬁééhs$héh@FaH§b§PFm€évPéé5§§OEB§dtSé@#BéltW@mﬁﬁFkWH6 space and
t he parking_s t to orlzo t e,

Iock/unloc% ﬁ@%ﬁ%ﬁ? %MBQ% |zon %%&%ngﬂ¥lé% gﬂﬁgll t he

first termspal,surt %’Ceck?@df§§§95”9e@:§ﬁ&n @@km%ia%t@ﬁ@se 1 Orﬁﬁﬁéa%tf with
each other and the straightforward support mechani sm supports the term na

menber at aReoptioe®al position along the transfer direction within the
range of the stroke except an end of 10 the stroke. According to the
configuration ofAﬁﬁ@r@b@@etﬂehh¢oﬂ@@fEQMWﬁﬁlﬁﬁnoftﬁh?rﬁh@ﬁ%ﬁ@%ﬂﬁﬂqmeﬁas t he

ki hel f | d_I ock/ unl ock Th ki | f |
Cuppor D thETBRFER T n Fhe I5AFH 1T S heet Kb RGP { NEVDAIPLL 78 F5oor |

hor | zont al Ly AoNabl 8aln {he teanshar HLRBCL: O Aokl uD ho%gg;%ceam sm

prevents, e pallet 1sp for parking in t e parking t he

pal | et fromeBaahzent aldnd MpvizRAnen hBenRaikhng shekf taihdndn tReeransfer
direction, and when the pallet is horizontally 20 noved in the transfer

di recti on betmeertitechetérmimspbr tuddricee stDippedthresigts folwapar kiwmgposface and
t he parking ﬁ‘gace allows the pallet to horizontally nove. Wen the

| ock/ unl ocke éﬁbﬁ$sﬁ¥®?%ﬁ%ﬁt%h?h%e?Rﬁ@%%nﬁ%ﬂbQﬁnﬁﬁnﬁﬂa?ﬁtqqu¥ﬁﬁﬂHQ9? t he
Wit n e BERReE R e SRR "Ry AR BUT A 805 SR, | T R

He s forwa d su sn1suppor S the

term nal nMRAREE: 8bn AR iRl Onehepqsaﬁgeon al %tB@eﬁéE@ﬁl@ﬁeQ' rGtdran within
the range of the stroke except an end of the stroke. As results, a contact

pressure beheeenathagt eerhnal s80 usufthanég bsakept tate ﬁhﬂmpmademEMMGaed
bi asi ng force.
with the predetermined biasing force toward the other
terminal surface of the first/second terminal within the
20 range of the stroke.
As results, a contact pressure between the terminal
surfaces is kept at the predetermined biasing force.
A parking apparatus according to an embodiment of the
present invention includes a parking shelf that has parking
25 shelf rails that support the pallet in the parking space so
that the pallet is horizontally movable in the <transfer
direction and a lock/unlock mechanism that, when the pallet
is placed for parking in the parking space, prevents the

pallet from horizontally moving on the parking shelf rails

30 in the transfer direction, and when the pallet is



9 I n a parking apparatus according to an enbodi nent of the present

i nvention, the parking shelf has a termgpzal surface cover nenber that
changes its position between a cover posture for covering the term nal
surface of at least 5 one of the first termnal and second term nal and an
expose posture for exposing the termnal surface and a |link mechani smthat
keeps the the term nal surface cover nenber at the expose

iti ¢ | .
post ure mhgﬁgéég%gégﬁy ﬁW@fﬁ%lF%ttﬁﬁ%nt¥%%5E%ﬁlQﬁngtbPﬁcéﬁtﬁﬁePhéjﬁérk!ng
space. 10 Whenthepaldel-d s.nol. Bl ased;in the packing space Lhe position
of the termnal "surface cover er becones The cover posture.

Accordi ng tRAh@gconbLedr ationWef the apgvesfenid onegienhedh Mentyq¢he
term nal surface cover nenber changes its 15 position between the cover

posture foffheaverthrg fhekfenhomial msurtfacenof ratevieast ohe ofiot heordtalst
term nal and second termnal and the expose posture for exposing the
ternm nab smovgEentThef | itile neehhdtsmbhe pddKed bieimePal seriaken amd

| let i I i,n th Ki . 20 to k : iti f th
Cor minal *SOFERRE COVER o 0 e pbRLo pOSCOFEL VAR (T Tpaf B | s not
placed in the papking:spage: £4 08 ROSIdiLaf En%?h%ﬁ& ”aéuﬁﬂﬁ:&@&e G €1

menber becones the cover posture. results, e term na
surface istpratieeatecheniter 2% tde qadileial Sodott iPresaing ncHder pak kidw
space. In order to acconplish the above-nenti oned object, the present

i nventi on proectiesnawiahlist theatrargeused thecatrgka eshepte ann ssadparki ng
apparatus having a plurality of parking spaces and a power source device,
i s capabl et6f 86TC4Prying a vehicle to which power is fed through a

charging 10 cabheecaldnls chednit LBapLSGLLL SohoNpr LLOMm e, ROYETo sopr oe

device at |east en pa space. The _ as a pall et
nai n structhkediiahtl S thePIRhisly upidire sabstant ially nhavmg ra rectangul ar

shape when

and lock/unlock mechanism. The parking shelf rails support

the pallet in the parking space so that the pallet is

15  horizontally movable in the transfer direction. The
lock/unlock mechanism prevents, when the pallet is placed
for parking in the ©parking space, the pallet from
horizontally moving on the parking shelf rails in the
transfer direction, and when the pallet is horizontally

20 moved in the transfer direction between the transport
device stopped beside the parking space and the parking
space, allows the pallet to horizentally move. Wnen the
lock/unlock mechanism prevents the horizontal movement of

the pallet, the first terminal surface and second terminal

25 surface come into contact with each other and the
straightforward support mechanism supperts the terminal
member at an optional positicn alcong the transfer direction
within the range of the strcke except an end of the stroke.

As resulis, a contact pressure between the terminal

30 surfaces is kept at the predetermined biasing force.



5 viewed from above and provided with a left and right pair of guide faces
that are arranged between a left and ri@ht pair of long sides of the
substantial rectangul ar shape and guide’l eft and right revolving tires of
the vehicle, a termnal box that is arranged on a top face of the long 10
side of the pallet main structure and forns an upward convex contour a
vehicle-side relay termnal that is electric é connectHEJe to

char gi ng cable éﬁdaapﬁéﬁ&?gdéﬁpééaFHﬁtaFEPé %n ower e FHCGHER 66ner
source de:’fs sthr Ehx?%l‘?tf&qe rtgl aypéﬁ&rﬂj‘akhei_?e gl eche%'rﬁ%arlel ay 15

term nal erni nal cordlng to

above- ment lsQB@Qcéo%fo'szlﬂ atde0f thhe phesgek imvenpbon:idheppakket i=s used
to carry a vehicle in the parking apparatus having a plurality of the

par ki ng spacesrapndsthee powercsoer tey déw cesriinclapabtimcef cfaertyilegs20 a

vehicle to which power is fed through the charging cable, and is fed with

el ectri pewer of r 6het her pbuerrisbid kel v *EWhetr pdced anel e SRy

space. The Eg | et |n structure | a ggate séructu e subsgﬂntialL havi ng
a

a rect anguPaP “8hape %ﬁen KB P f - veraf p?BE Y wi't ef t
and right Bél:ﬁalgisrguk:ﬂgtf 35834t hale arss ArIaN0sd hetvweenrtingl! efifrard right

pair of long sides of the substantial rectangular shape and guide left and
right revokwiag tideseof athechehicippseThposeunt nathdiox pushadr angedhen t he
top face of the long side of the pallet 30 main structure and fornms an

upward conpeklepntvdiem The pEl hedhitbe ps;had@dr elLay ther npaaking evecE-i cal ly

connectable to the chargi ng cable. ce re|lays power fed from
t he poWer @Bﬂﬁcéqﬁnﬁ%%i%?)EﬁeIV%%lQ %F Xréﬁﬁ@ P%?%&W% Sg?ﬁﬁ' S%

vehi ol e-s! desteray ber PRl ed Sufl e&#ﬁé&%&@%@ Agkp:PBXcon

results, € venlcle i s gui e gui aces 0 paFFet and IS
| oaded or upl,.eadgdst@rOr fromthe paIIet and power fed fromthe power
source device is fed through the relay device, vehicle-side relay tern na
10 and chargi ng sabtediongt he vn®|cbnfigmmﬁﬂham1QfmimﬁuaHDWQﬁmﬁntloned
Pal | ets according to enbodi nents of the present invention wll be

expl ai ned. emh@dbméﬁénttbﬁvéﬁﬁméﬁaﬁa§“V§?¥6hsc%%%%cP@mPﬁétCbﬁegﬁaeléﬁy one

of the, bel owr ntlon d. enbodi nts and._conbi nations of t of the
15 enﬁgg mBRESTLon etVﬁea ngFetcggggrdpﬁﬁtﬁgean%énbo %%Eﬁﬁn RS

present inyenbinn; the-pabl 8t ORI AeBLLUGHUr @ fhageA di8fde andnfinght pair of

upright parts that rise along the left and right pair of |ong sides, have
each a fl aketopdf agegmiand sandwittle 28xpdwe: | ebstamnd rfght epacsiog gﬂnede
faces between them the term nal box being arranged on the top face of the
upri ght paterandalorarnigcache upWwer dl Eoavegcbenisty . is pushed by the

pallet when the pallet is placed in the parking space so as

20 to keep the position of the terminal surface cover member
at the expose posture. When the pallet is not placed in
the parking space, the position of the terminal surface
cover member becomes the cover posture.

As results, the terminal surface 1s protected when

25 the pallet is not present in the parking space.

In order to accomplish the above—ﬁentioned object,
the present invention provides a pallet that is used to
carry a vehicle in a parking apparatus having a plurality
of parking spaces and a power scurce device, 1s capable of

30 carrying a vehicle to which power is fed through a charging



According to the configuration of the above-nentioned enbodi nent, the
pall et main structure has the left and 286 right pair of upright parts that
rise along the left and right pair of |ong sides, have each a flat top
face, and sandwich the left and right pair of guide faces. The term nal box
is arranged on the top face of the upright part and foLns the upward convex

contour. 3Q@ApikesHhtisiseven ihthhelbktescobolde vehhctigs thdked Ssouka.d oaded
by bei ng gui ded al ong the gui de faces of the pallet go onto the upright

parts, thedevries wt | lretteagidry peéadadadged. tha apgpdiret spzoedi n@dHeo an
enbodi ment of the present 5 invention, the term nal box fornms an upward
convex cir &@LlaftcoRtdur af r Bittfe tBPLF acet BFCEREE paltat el n &t IERH e when

hori |y viewed f |.ef t-r ] di i f _the pallet mi
ST uctur o. “KELBTHE g 16 THE CoMGur a7 BR of O EBVehont ! oRed "R5™

enbodi ment 3 bheqat erBNalRRX S0 MBrdfieidipwRs ¢ conyex  cixraul argontour from

the top face of the pallet main structure when horizontally viewed from a

| ef t-right odi eCieorranfed heharald:0d aBidngdd Ubktwesn As rnesyl sd evemt f the
tires of the vehicle go onto 15 the term nal box, the tires will not easily
be damagedpair of lppgaspdkbetfackor dilpgtant bnl epdothnmenianfshape present
invention, the term nal box has a term pal box body that has an_open part

at an uppePUpart 1tefE:r e8Pand EthpporY eV Hed st'drsd vehi dife svaBlrefay @
termnal and, iﬁgg%’&@;' Veri g0, %%E 8§V%rns ihe gpeﬂ arlesepLhat, the open
n gcordi ng i 1% he

part is opened and cl 0sed. to t configurationo

above-ment kgned enbediarephiithe ftamm Bakubexrhasaitde foemai nah hgx.dedy that
has the open part at an upper part thereof and supports the 25 stored

vehi cl e- si denvekaycomtounal andedhieleesideal redggr thaticalershdthe iapen

part so that the open part is opened and closed. As a result, the term nal
cover of tBeSEEFRFRAlY cevepectable to the charging cable, and a relay

device that relays power fed from the power source device
to the vehicle-side relay terminal. The vehicle-side relay
15 terminal is stored in the terminal box.

According tc the above-mentioned configuration of the
present invention, the pallet is used to carry a vehicle in
the parking apparatus having a plurality of the parking
spaces and the power source device, 1s capable of carrying

20 a vehicle to which power is fed through the charging cable,
and is fed with electric power from the power scurce device
when placed in the parking space. The pallet main
structure 1s a plate structure substantially having a
rectangular shape when viewed from above and provided with

25 the left and right pailr of guide faces that are arranged
between the left and right pair of lcng sides of the
substantial rectangular shape and guide 1left and zright
revolving tires of the vehicle._ The terminal box 1is
arranged on the top face of the long side of the pallet

30 main structure and forms an upward convex contour. The



body that covers the open part is opened so that the 30 charging cable is
coupled with the termnal surface of thf 13 vehicle-side relay term nal
In a pallet according to an enbodi nment o% the present invention, the
term nal cover is swingable around a rotation axis extending along a

| eft-right direction so 5 that the position of the term nal cover is
changeabl e between an open posture to qpen .t he Qpeq%part and osed

. |
posture t oVehé§éSTReIBpER-pAr ferminal AScSGGg 6 Hé‘%%ﬁﬁ%ﬂ;%? i 0 of the
b - ti d i . the. i - i ti
above- men 't%%ecgggggg'ﬁggg Lol o e I, SURL SRS g&%&d e #0Lation

10 axi s extendi e lTeft-ri i on. osition of the

term nal cewer phiechangeabl g=betuees the ePEN-DPOSiiHE O Dpeledhigiopen part
and the cl osed posture to close the open part. As a result, the tem nal

cover sw ngaearetridlthe il retlati dremdirslextendiogedl ong tthiee teefrtinaEight
direction so that its position may change between the open posture and the
cl osed postgre. The term nal cover is turned to the open posture and the

charging cable is coupl with the vehicle-side.relay termpal. The
charging cable i gsr 0 P}P%m‘ﬁﬂ“&%hi 1Y e IBHEY 1 1Y egﬁ?naqula ¥d t he

term nal i d r unlo |
erm nal couercl 3. Unedd oy Lo, £hosed ROSKI &: unloaadd 8oP@kl Eron

according to an e present invention, the relay device has a
rel ay cabl enwhesa ficr sinengoksr elfeat rireal [8hec optest edotioct helevehieclies si de
relay 25 termnal and a relay cable storing device that automatically

st ores t he fedl aypreoaghe tinedereltshe destimenalvdioxcle~side Asdendirrrrticalhe

configuration of the above-nentioned enbodi nent c%he first en ﬁ%i he rel ay
cabl e +$ eP86t FPaafiydcenhtet B Eoct Fenvelt ctadsUet dihly ¢ C€S30 The

relay cable Stor%gglg gicgcgg£81 éiC€$|Yéﬁgéﬁfﬁgﬁé§3 of the present

invention will be explained. The present invention has

various aspects that include any one of the below-mentioned

embodiments and combinations of two or more of the
15 embodiments.

In a pallet according to an embodiment of the present
invention, the pallet main structure has a left and right
pair of upright parts that rise along the left and right
pair of leng sides, have each a flat top face, and sandwich

20 the left and right pair of guide faces between them, the
terminal box being arranged on the top face of the upright
part and forming the upward convex coniour.

According to the configuration of the above-mentioned
embodiment, the pallet main structure has the left and

25 right pair of upright parts that rise along the left and
right pair of long sides, have each a flat top face, and
sandwich the left and right pair of guide faces. The
terminal box is arranged on the top face of the upright
part and forms the upward convex contour.

30 As results, even if the tires of the vehicle that is



14 relay cable under the term nal box. As a result, if the pulled
vehicle-side relay termnal is released;,the relay cable is stored under
the term nal box. 5In a pallet according to an enbodi nent of the present
invention, the termnal box lifts the vehicle-side relay termnal by a
predet er mi ned hei ght when the position of the termi nal cover changes from

the cl osed _posture to the open posture. 10Accqrdi to the configyration of
the above- ARAFFENEY &FBHEi ﬁ??dtﬁéopgrﬁ%ﬁaﬁuﬁgﬁ &%FFE e %ghiéﬁgﬁ i de

relay term_nal t prede m ei - th ositio - 1.h
term nal c8€eﬁ”§%%ng§% Fﬁ%ﬁ%ﬁEeE%ﬁgggd %@%tﬁ?gg?ovﬁﬁg'ggg% gggéa&e%EHSAs
results, theruehikcle-side relay termnal is easily grasped when the

term nal cover “is changed to the open posture. For a pallet
according to an eémbadpakbttofctbedpngsentan nerdmidiomntt el parkigwgsspyrar at us
has a parking 20 shelf that is made of conductive material and supports the
pal l et % n th&epaiRNngtEpatermimel riePayl et ¥ MRV Yrtiifn G HUSHE Tt hat i s
fixed relative to the pallet mapn structure comes in contact with the
par ki ng shEPP%ﬁﬁén%Fﬁ@ gé?lé?pita%%s?fi%%%dpgﬂﬂ?hém%%}ﬁgﬁﬁﬂégﬁg%nﬁ%%la
relay 25 gpaun bﬂgagigcwf@e&é@t £eLRCT LI CAlfdL CoMects rbBei ghousdi ng,Hrush
and vehicle-side relay termnal to each other. According to the
configuratipaniet kmhenabowectiendj oned enbodi ment, the parking shelf nade of
conductive material supports the pallet in the parking space. The groundi ng

30 brush is fixedcrekdingettothhecpafienrawlon se¥ udharaoair-ners icHnss

in
contact with the parking shelf when the pallet is positioned in the parking
space.1&heeP€P§9m695und€B@ CF?E%}?a%I2%?¥iC T5° co (ﬂ@?%ﬁﬁ?ngQHWﬁxﬁg

brush and %%QE%&S}Sié%%m&ﬁh?ny%ﬁU1{ﬁ% tﬂ%gﬁa%gcgtr5¥' the pallet main
structure when horizontally viewed from a left-right
direction of the pallet main structure.

As results, even 1f the tires of the vehicle go onto

15 the terminal box, the tires will not easily be damaged.

In a pallet according to an embodiment of the present
invention, the terminal box has a terminal box body that
has an open part at an upper part thereof and supports the
stored vehicle-side relay terminal and a terminal cover

20 that covers the open part so that the open part is opened
and closed.

According to the configuration of the above-mentioned
embodiment, the terminal box has the terminal box body that
has the open part at an upper part thereof and supports the

25 stored vehicle-side relay terminal and the terminal cover
that covers the open part so that the open part is opened
and closed.

As a result, the terminal cover of the terminal cover
body that covers the open part 1is opened so that the

30 charging cable 1s coupled with the terminal surface of the



5As results, a grounding term nal of the vehicle-side relay term nal can be
gr ounded. A pallet according to am enbodi nent of the present
invention has a left and right pair of the term nal boxes and a | eft and
right pair of the vehicle-side relay 10 termnals. The left and right pair
of the term nal boxes are arranged along the long sides in a point synmetry
manner sub%%$ngth%ydgrpgpgyt{g%ﬁ¥ggfy' of the pallet main structure viewed
from above. ﬁe | eft and right pair of the vehicle-side relay termnals are
stored in the | effth angalbeti gbtopaifigofothe émsadinadntbaxeshea eapeetritvel y.
According to the configuration of the above-nentioned enbodi nent, the left
and right pavenofionhe teeni fgrmboges apgesrr asgedvalngnglehe Arengdsi des in a
poi nt symetry manner substantially around t ejgenter of the pallet main 20
structure ¥PEREUCORr Ghildhof&teRHeNY efdl SR ?igﬁiﬁﬁﬁ%gqﬁ ?hﬁe9€h?%lé¥§ide
relay term.nals are stored in e t .1 ght L of .t ]

boxes, fesﬁggFiv€?§. pOSf%ion kg r%@%ltégy%ﬁiﬁi tﬁggﬁgllé? ?gu%ﬁ%%%gé%y 180

degrees, opg+@tehhgn! ¢ Eng%@s%hggttﬁabgﬁﬂfth@eoﬁ@ﬂj%b%tgdﬂa'éﬂd%bégﬁ
termnals is usable. EFFECT OF | NVENTI As expl ai ned above, the
par ki ng appacatine accoidsagtii® dgen greaegent invention is configured to
provi de the 30 bel ow-nentioned effects. 16 The pallet on which a
vehicle is | oadedcrsréingsper ted Bynfhau¥arypart Hewi deeTedpnthened

| oad/ unl oad ce to a_ ,side of the parking space and the. transfer .device
transfers ?ngaéW?EF’ f Fg‘ﬁ*n tetr‘?emt sp%?‘ferdewgrég% ?FBBEgd t%‘ si‘de-THe bar ki ng
space t he.parkj e. t pal4l J l.ac W par ki space,
t he tejtf(?n' ngglgurégggn§?ﬁ§he a}'ﬁi%?@t {%erem' nlaeﬁtts%gglft egﬁvﬁe{bk?l{&ﬁlé pal IIE% and
the term ngbssuibaceoftlidetrsenondl t exwieral isuppangedblo® betpesht itdred in

t he parking space 10 horizontally face each other and cone in contact with
each ot her opPoweostlirehécpowmn sgw cepérs partdednflr Givet d osecompteryd nal to
the first termnal and is guided through the feed circuit to the feed plug
recept acl e t6f CLRESVERF CPRED -t he pallet is transported fromthe

| oad/ unl oad spacg;19, and. |3, hotdgont abhyaibved Liomd sdle.phuhlie Barking

space to the parking space, the erm nal and secohd term nal t he

connecior apeaekegt HixGal laxconnest et 4y eagd otherrtohteed rpewebnt Gd he
vehicle. When the pallet is horizontally noved fromthe parking space to

t he side ofth2@ tihe parkitignspeace,chdregd ipstweennihal card sestndet e nal  of
the connector are electrically disconnected from each ot her.
the closed posture. The terminal cover 1is turned to the
open posture and the charging cable is coupled with the
vehicle-side relay terminal. The charging cable is removed
20 from the vehicle-side relay terminal and the terminal cover
is turned to the closed posture.

In a pallet according to an embodiment of the present
invention, the relay device has a relay cable whose Zfirst
end is electrically connected to the vehicle-side relay

25 terminal and a relay cable storing device that
automatically stores the relay cable under the terminal box.

According te the configuration of the above-mentioned
embodiment, the first end of the relay cable is

electrically connected to the vehicle-side relay terminal.

30 The relay cable storing device automatically stores the



The term nal nmenber forns the term nal surface. The term nal nenber is so
supported that the horizontal- 25 directjon-oriented termnal surface

swi ngs up, down, left, and right. Even 1t the orientations of the first
term nal and second term nal are not proper, the first termnal surface and
second term nal surface are properly kept in contact with each other. 30The
termnal nenber that forns the term nal surface 17

issosupporE@&?Ha??ﬁ%fe?ﬁ@%%l e Ny °ght f orwar dl y novable al ong a
transfer di fectlggywat Nifthe range Qhed Riadeter Mded,slboke andibs

uni formy pushed the 'bi asihg nmechanismw th a predeterni ned biasing

force. 5 AscrgsHktSi=a GORLACH, PRESS UL hetyaen: the beppkdalinsurf ages is
kept at the predeterm ned biasing force. When t he | ock/ unl ock

mechani sm peeménts bbe. pal l et placed in the parking space fromhorizontally
nmovi ng on the parking shelf rails, the termnal nenber is supported at an

10 optinal posi tNrod RRtheh BRECFIHYE o7 heETAGHIETEX Kdpithgn PERESBE t he
stroke. As.,a result, cont act. pressure .hetween the LN urf S is
kept at thé"BF é?%rw%&&jEﬁEEﬁ¢%ff§?§e;‘ gn'gﬁ% Bg%?ggéigl% agggg'n t he
par ki ng SPaee ihhe %? Li pkegBCchaR $in pushad Whdhepaldpal ahangesthie
position o tﬁe term nal " surface cover nenber, which can cover the term na
surface, teetheénsdvebvpostirggeWheEnchhehpakliesetspnetupkatedthn thenpar ki ng
space, the position of the term nal surface cover nmenber becones the expose
posture. 20cssuaeresult, the termnal surface is protected when the pallet
is not present in the parking spac ay, t here i.s grovided
f

the parking appaf&fagito? E%rF@%gcgﬁ@EgﬁEﬁQ§4é;ﬁglf ﬁﬂqﬁEtFQE Stacle.
R g T L
carry a vehkehenhD dyPaHd Nredetermined height when the position of

the terminal cover changes from the closed posture to the

open posture.

15 As results, the vehicle-side relay terminal is easily
grasped when the terminal cover 1is changed to the open
posture.

For a pallet according tc an embodiment of the
present invention, the parking apparatus has a parking

20 shelf that is made ¢f conductive material and supports the
pallet in the parking space. The relay device has a
grounding brush that is fixed relative to the pallet main
structure and comes in contact with the parking shelf when
the pallet is positioned in the parking space and a relay

25 grounding circuit that electrically connects the grounding
brush and vehicle-side relay terminal to each other.

According to the configuration of the above-mentioned
embodiment, the parking shelf made of conductive material
supports the pallet in the parking space. The grounding

30 brush is fixed relative to the pallet main structure and



apparatus having a plurality of parking spaces. The pallet main structure
of the pallet is a plate structure 30 stantially having a rectangul ar
shape when viewed from 18 above the pallet. The top face of the |ong side
of the pallet main structure is provided with the term nal box that forns
an upward convex contour. The vehicle-side relay termnal that is

electrically connectable to the 5 charging cable.for feedin r.to the
vehicl e iscg?%?eaniﬁopﬁécFeWﬁ?ﬂthBoyégk%a%rSg?fﬁthSBngesgﬁﬁig dévice is
rel ayed th : rel ay .devi he i cl e-sjde I ' The
vehicl e isﬁég?géégg?oﬁﬁ?tﬁé%bupggk?% ességg%he pg??etffgl igﬁ%ggggggbr

unl oaded tpg;iapdifromiberpadlef. dhRowr fred fromudie ngowerusaur eaddevi ce
is fed through the relay device, vehicle-side relay termnal, and charging
cabl e to thehvehiedidd hatlas wrrntimelgtiodezfhcesher. To sandw ch the

| eft and right pair of guide faces of the pallet main_ strugture, the
upri ght> parts ar®saFfangedr 15 &r6H§oLRe FEFRIRAY PighthepaiSI6F 6/ si des.

The term nal ;box_is arranged.on the %%Ejght part. When the vehicle is

gui ded al ohG'the GUMHE™ T acts BnFiS65ded onto the pallet, the tires of

the vehicle are ﬂ?%)a%%%' Yadasmped, evenahf b ditfees 90r 0phe the supii ght
parts. 20The term nal box has the ‘upward convex circul ar shape when

hori zont al kyvegenof r s aal afdfa ight digrectpaiy afdthbherefroiealt bexeisr es of
the vehicle are not easily damaged even if the tires go onto the term nal
box. The tendi nal boikt badyd t hbtgh$uppsits he Viedhi cTer kil 2Bl elrgy ater i nal

has the open part_at an upper_ part, thereof and the_term nal cover caovers
the opeh pafE#d2bpen &NG EF5§eQﬂﬁaqﬁﬁ§%[§ﬁ%? eﬁﬁ?hgefg?ﬁﬁﬁa%°5§5er of

the term nal covar, LonngoveLd g e opsnspart Ls ppeneds theicharging
cabl e can %e connec to tﬁé ternlna% surface 30 of tﬁe Vehlé%gggl e relay
termnal. pifner substantially around the center of the pallet main
structure viewed from above. The left and right pair of
the vehicle-side relay terminals are stored in the left and
15 right pair of the terminal boxes, respectively.
According to the configuraticn of the above-mentioned
embodiment, the left and right pair of the terminal boxes
are arranged along the long sides in a point symmetry
manner substantially arcund the center of the pallet main
20 structure viewed from above. The left and right pair of
the vehicle-side relay terminals are stored in the left and
right pair of the terminal bozes, respectively.
As results, when the pallet is turned by 180 degrees,
one of the left and right pair of the vehicle-side relay

25 terminals is usable.

EFFECT OF INVENTION
As explained above, the parking apparatus according
to the present invention is configured to provide the

30 below-mentioned effects.



The termnal cover is swi ngable around a rotation axis extending in a

| eft-right direction to change the open posture and cl osed posture from one
to another. The termi nal cover is turne% to the open posture so that the 5
charging cable is coupled with the vehicle-side relay termnal. The
charging cable is renoved fromthe vehicle-side reIay term nal and the

cl osed posture i s established. The rel a bl e whos f|r t end is
connected to the Pehla%é%ﬁ?ka?%Iavhﬂé?nlﬁalY Snat? calP§9etor é§ under

10, the Lor FLnabaBeXeaWiisn Lhe Rulledovenialac de el andt osdalarlng,

r el eased efis store he t er nm nal n the

position ofsphhe t€f minak: §OVEr | sheetpdrakithe e‘e 88 PRSIAUT €net he-avefreel e- side
rel ay ternlnal is lifted by 15 a predetermned height so that the

vehi cl e-si deviekayttenaiems itsheeagsidlegr asped whea tteatrssodtnaldecdver i s
set to the open posture. The parking shel f that supports the pallet
in the par RitAgPsPadecsiiamdscof PeohdiEt iSPECRat & | AN WAREXIAZ ZP35&-I et is

p05|t|oned n_the ark space the r oundi brush fixed to a b on1face
of the pal P8 mafh st?%ﬁﬂ%?e Tomes %%oﬁPac£gﬁntﬂa¥ﬁ% PariEHg ’shg%ﬁ

that the grt%':‘ﬁ%ﬁﬂo%ﬁgc%g%f"%&'E;Lfé eté?ﬂni‘%{aiegﬁ%g@kté&ew@tﬁcﬁﬂe‘?a' ' y

connected to eac a result e 25 groun termnal of the

vehi cl e- si dainetayad®r wheal t sanihel gourded. dhe dref t sasdndi ghdrmpaian of
term nal boxes that store the vehicle-side relay term nals are arranged

al ong the lopgostdds ito a pei nt pepihiongdar dund the cepeekind tl@a3e pal | et
mai n structure. Wien the pallet_is turned by 180, 20 degrees, one of the

left akfi rPGREZPAFRLbY VaKPCPEcki gehpEl apdt &PRFNArs Gatgekprath each | p
this way, there is.arovided he pallelolot, & Papkidiss ARG Ak s HOPT i at e

for feedlng pomer i¢1®o be par
terminal te the first terminal and is guided through the

feed circuit to the feed plug receptacle of the vehicle.
When the pallet is transported from the load/unload space
15 and is horizontally moved from a side of the parking space
to the parking space, the first terminal and second
terminal of the connector are electrically connected to
each other to feed power to the vehicle. When the pallet
is horizontally moved from the parking space to the side of
20 the parking space, the first terminal and second terminal
of the connector are electrically disconnected from each
other.
The terminal member forms the terminal surface. The
terminal member is sco supported that the horizontal-
25 direction-oriented terminal surface swings up, down, left,
and right. Even if the orientaticns of the first terminal
and seccnd terminal are not proper, the first terminal
surface and second terminal surface are properly kept in
contact with each other.

30 The terminal member that forms the ferminal surface



BRI EF DESCRI PTI ON OF DRAWNGS Figure 1 is a schematic view of a parking
apparatus according to a first enbodinEfg of the present invention. 10
Figure 2 is a perspective view of the parking apparatus according to the
first enbodi nent of the present invention. Figure 3 is an arrow
A-A view of the parking apparatus according to the first enbodi nent of the
present 15 invention. igure 4 is a detailed 8 rtial view of, the

F
par ki ng appdr at &§ acﬁHEmQﬁqu;%%ﬁPQErstt%%bodFﬁﬁﬁfn t hESpPrESent +2
I nventi on. S'EI Qgéﬁt%hg?f‘?ﬁg}g&%ﬂf VA £ fa & LGt Q[llzﬁl(eéc)tl%% %Cﬁ%riq} ng to

the first enbodrnen resent 1 nventi on. ure 6 Is a

schematic vhewrgfiga enpestefic{ImACLr i Rbd aridel § iwstr agdigiemedof the
present invention. Figure 7 is a schematic view of a connector (3)
accordi ng bg the biasinenbedharidm ofitlhes presdriteimmvent iomsi2fy Fogupes 8
illustrates arrow B-B and C-C views of a connector according to a second
enbodi fent 28f TREVPESsent | MpETeEICSn, pPressure  beityiges 9 the a SWeEmEti ¢ vi ew

Cnvent  on. “35ERGer e 0CER o CHBmE Gy B OF b r PG aRpATat uses. 21 of
various types. upe %Leguzisc}l}uﬁ ol SeRemahE eV oW Rntd Pakki ng 1aRpar at us
according to at I'Td enbodi nent of the present invention. Figure 12 is a
perspectivgidtew ©h the parkimg space from horizontally moving on the
parking shelf rails, the terminal member is supported at an
10 optiocnal position within the range of the stroke except an
end of the stroke. As a result, a contact pressure between
the terminal surfaces is kept at the predetermined biasing
force.
When the pallet is placed in the parking space, the
15 link mechanism pushed by the pallet changes the position of
the terminal surface cover member, which c¢an cover the
terminal surface, to the cover posture. When the pallet is
not placed 1in the parking space, the position of the
terminal surface cover member becomes the expose posture.
20 As a result, the terminal surface 1is protected when the
pallet 1s not present in the parking space.
In this way, there 1s provided the parking apparatus
for parking a vehicle having a feed plug receptacle.
As explained above, the pallet according to the
25 present invention 1is cenfigured to provide the below-
mentioned effects.
The pallet is used to carry a vehicle in a parking
apparatus having a plurality of parking spaces. The pallet
main structure of the pallet 1is a plate structure

30 substantially having a rectangular shape when viewed from



5 apparatus according to the third enbodi nent of the present invention.
Figure 13 is an arrow D-D vi ew of the paBking apparatus according to the
third enbodi nrent of the present invention. 10Figure 14 is a partial view of
a pallet according to the third enbodi nent of the present invention.

Figure 15 is a plan view of the pallet according to the third enbodi nent of
t he presentaboReertiddnpaFigure Téei SN Eade seet ittral lonnewsofiet e pald et 15

according to the third enbodi nrent of the present invention. Fi gure
17 is an apedwer- Fradrewstipcofirehel papkeviaedonditig tioe t herrhned drsodi ment
of the present |nvent|on Figure 18 is an arrow F-F view (2) of the
pal | et accdfd@ic ng LPEE hétt hPPHaéﬁbo‘Eﬁ’W &Pnﬁﬁérpresgﬁﬁ ﬂﬁ‘?/léh‘fji%nﬂ%ﬁ gure
19 15 8 planew ol pal el acgar dingebo & o [ ebadigent of e
present invention |s an arrow € pa

accordi ng tc?la%gflh)&t Qa%@ochdienfeéﬁld&ep&ﬁ@ﬁeﬂé kR¥eRidOR1 eFiigUr& Zled s an
arrow F-F view (2) of the pallet 25 according to the fifth enbodi nent of

t he presentini mrentteamirfdlgusex 22 Powan afroh/erléwerreWOmﬁrca pediets aiccor di ng
to a sixth enbodi nent of the present invention. gure 23 is an

arrow F-F ¥edavef ahgaupkt thecgrediang 49y &S dventhe e‘ﬁﬁbbﬁ]fﬁ?rﬁl@ﬁ e pr esent
Invention. 30FLquie 24.Ls 29 antou - Fyhey ol 8, Paltet, 3520 dl i of
the pallet and is loaded or unloaded to and from the pallet.

10 Power fed from the power socurce device is fed through the
relay device, vehicle-side relay terminal, and charging
cable to the vehicle that is on the guide faces.

To sandwich the left and right pair of guide faces of
the pallet main structure, the upright parts are arranged

15 alcng the left and right pair of long sides. The terminal
box is arranged on the upright part. When the wvehicle is
guided along the guide faces and 1s loaded onto the pallet,
the tires of the vehicle are not easily damaged even if the
tires go onto the upright parts.

20 The terminal box has the upward convex circular shape
when horizontally seen from a left-right direction, and
therefore, the tires of the vehicle are not easily damaged
even if the tires go onto the terminal box.

The terminal bkox body that supports the vehicle-side

25 relay terminal has the open part at an upper part thereof
and the terminal cover covers the open part to open and
close the open part. When the terminal cover of the
terminal cover body for covering the open part is opened,
the charging cable can be connected to the terminal surface

30 of the wvehicle~side relay terminal.



22 to an eighth enbodi nent of the present invention. Figure 25 is an
arrow F-F view of a pallet according to;@ ninth enbodi ment of the present
invention. Figure 26 is a schematic view of a parking apparatus 5 accordi ng
to a tenth enbodi nent of the present invention. Figure 27 is a schematic

vi ew of parking apparatuses of various types. MODE OF | MPLEMENTI NG

| NVENTI ON 10Enbodj nents of the present inventiog?mﬁll be explain%g W th

reference to theT}Ei?avﬁe_er%Fnal COvepa g ngvappar usaé:é)_uéltgco?dﬁ?d:at dthe
first and seeond, cUROALIENL S, Af &raRPARA! UPAS dOfoPAIKI AL ANl daavi ng

feed plug receptac vehi S a car to which or power is

fed.  poEphr&xaim e citheebbekerd i sranhydid d wear ahbakeks fedhs th
electricity and runs with electricity or liquid fuel. For
exanpl e, thermehitl echeirs i ctarrridrhtte sthed omicrh @@Blmct $¢ cichytarider uns
only with electricity. A parking apparatus according to the first
enbodi rfent CORTEHed pre&ekr | i e FOLEH O Ingg ekPRai Vel cFF gt 1 5842y
schematic view of. (he.par k09 apparats 2600l dat @ LS chid Sfergiiad ment

side relay terminal and the closed posture is established.
The relay cable whose first end is connected to the
vehicle-side relay terminal 1s automatically stored under
10 the terminal box. When the pulled vehicle-side relay
terminal is released, the relay cable is stored under the
terminal box.
When the position of the terminal cover is set to the
open posture, the vehicle-side relay terminal is lifted by
15 a predetermined height so that the wvehicle-side relay
terminal is easily grasped when the terminal cover 1s set
tc the open posture.
The parking shelf that supports the pallet in the
parking space is made of conductive material. When the
20 pallet is positioned in the parking space, the grounding
brush fixed to a bottom face of the pallet main structure
comes 1n contact with the parking shelf, so that the
grounding brush and vehicle-side relay terminal are
electrically connected to each other. As a result, the
25 grounding terminal of the vehicle-side relay terminal can
be grounded.
The left and right pair of terminal boxes that store
the wvehicle-side relay terminals are arranged along the
long sides 1in a point symmetry around the center of the

30 pallet main structure. When the pallet is turned by 180



25 Figure 2 is a perspective view of the parking apparatus according to the
first enbodi mnent of the present inventhgp. Figure 3 is an arrow A-A view of
t he parki ng apparatus according to the first enbodi nent of the present
invention. Figure 4 is a detailed partial view of the parking 30 apparatus
according to the first enbodi ment of the present 23 invention. Figure 5 is

a schematic view of a connector (1) according to the first enhodi nent of
the presenfePhseMt i GRS FﬂbuFE66]ﬁ§%é %%ﬁeﬁé?ﬂ& ¢F€ﬁfonaV'@&gg€F§E%FZ)

according t he f] ggp? [ t of the present invention. Figure 7 S is a
schemati c 5?%%¥cﬁe%ﬁ%%%%ecsgr {g)edccording to the first enbodi nent of the

present invention, Rrgw ey8yil lusirat es aprow d=>B amt Goelveewsaf a
connector according to the second enbodi nent of the present invention. The

par ki ng appariatms aqeermditng,t o appeobiristelOfenbotkeading i aveal | zed by
applying the present invention to the el evator nethod parking nmechani sm
The parki ngeapphe atusadestkfichg to the first enbodi nent of the present
invention includes a plurality of pallets 10, a | oad/unl oad space 20, a
plurality of parking 15 spaces 30, a transport device 40, a transfer device

50, a plurality of connec§$f§FEghS@§j§T§5ﬁ idsY p@hifeed circuits 70, a power
source circuit 80, and a plurality of parking shelves 90. The

pallets 10 are cappghte of ikoadidharehiid] esiewlof eapeetrikieby apparatusFor
exanple, the pallet 10 includes a pallet main structure 11, four wheels 12,
a pal | et - sadeot@img et boX.rkE3;, empdddrieotkpAgtheopeeseon paventipn.

The pallet main structure 11 is a plate structure 25 %ybﬁﬂgntialhx havi ng a
rectandul ar shapEl@eh v ewked 3 oRSICRRELIVE View © € parking

apparatus according to the first embodiment of the present
invention.

Figure 3 is an arrow A-A view of the parking
apparatus according to the first embodiment of the present

15 invention.

Figure 4 is & detailed partial view of the parking
apparatus according to the first embodiment o©f the present
invention.

Figure 5 is a schematic view of & connector (1)

20 according to the first embodiment of the present invention.

Figure 6 1s a schematic view of a connector (2)
according to the first embodiment of the present invention.

Figure 7 1is a schematic view of a connector (3)
according to the first embodiment of the present invention.

25 Figure 8 4illustrates arrow B-B and C-C views of a
connector according to a second embodiment of the present
invention.

Figure 9 is & schematic view of a parking apparatus
according to the second embodiment of the present inventicn.

30 Figure 10 is a schematic view of parking apparatuses



The pallet main structure 11 has a pair of upright parts along a left and
right pair of |ong sides. Sandw ched b en the pair of upright parts,
there are 30 arranged a left and right ‘pair of rolling faces to guide 24
the left and right rolling tires of a vehicle. The four wheels 12 nmay
be arranged at four corners of the pallet main structure 11, to roll in a
direction along short sides of the rectangul ar shape. 5Each two of the
wheel s 12 PérHFALpaFrt@RFthe pairs roll on tw parking shelf rails 91 (to

A T e

hori zontal Iy novabFe suc the's I'n structure

11 10 ”DYeaéE8951§?|@@9&tﬂHﬁﬂ%ﬂeMﬂd&%ﬁéﬂ%nonthE?pE@éEthiﬁhéh{iéﬁi|S 91 (to
be explained later). The pallet-side term nal box 13 is a nenber to

fix a first terniFnghrél 12 0 e expleirsedckaver)viewt hef patiet tEdkiFgr
exanple, the pallet-side termnal box 13 is 15 arranged in the vicinity of
the wheel aprenathe Poagrdide bf the ﬁﬁﬂréteW§Pﬁl§?ﬂch§réhflPresent The

| ocki ng proLection part 14 is a projection part that engages with a

| ock/ unl ockHEEhANTsm 92 (to be explained later). 20For exanple, the

I 'ocki ng prOjECtigﬂgﬂéét 14 & an arrow D-D view of the parking

apparatus according tc the third embodiment of the present
invention.
10 Figure 14 is a partial view of a pallet éccording to
the third embodiment of the present invention.
Figure 15 is a plan view of the pallet according to
the third embodiment of the present invention.
Figure 16 is an E-FE sectional view of the pallet
15 according to the third embodiment of the present invention.
Figure 17 is an arrow F-F wview (1) of the pallet
according to the third embodiment of the present invention.
Figure 18 is an arrow F-F view (2) of the pallet
according to the third embodiment of the present invention.
20 Figure 19 is a plan view of a pallet according to a
fourth embodiment of the present invention.
Figure 20 is an arrow F-F view (1} of the pallet
according to a fifth embodiment of the present invention.
Figure 21 1is an arrow F-F view (2) of the pallet
25 according to the fifth embodiment of the present invention.
Figure 22 is an arrow F-F view of a pallet according
to a sixth embodiment of the present invention.
Figure 23 is an arrow F-¥ view of a pallet accocrding
to a seventh embodiment of the present invention.

30 Figure 24 is an arrow F-F view of a pallet according



arranged on a side face of the short side of the pallet main structure 11.
When engaged with the | ock/unl ock nechqﬂgsn192, the | ocking projection part
14 prevents the pallet 10 fromthe horiZontal novenment. When not engaged 25
wi th the | ock/unlock mechanism 92, the | ocking projection part 14 all ows
the pallet 10 to horizontally nove. The | oad/ unl oad space 20 is a
space in which the vehicle 5 is | oaded or unl oaded. For

exanpl e, athHPc?ég@Bhb%mW6§H%H“QG€§t@ﬁtBr?ﬁ§n§OlB§?PEfoﬂo in the
| oad/ unl oad space ng a. vehlclgré her 23.unl, gqu%% oyt 9f4 %%
d? ? & 8. %cco di vat or

pallet 10 in the oad space to the e

syst em par ki,ng ﬂ?ﬁbﬁ%%dﬂ&ﬂ Qad /il ¢ s@ﬁ@cgpaantﬁo@om tioned just under
a 5 vertical novenent space H igure 2 illustrates a case that

arranges a turn geyuce £6 tera acheontireaiedi péct mamdfing \agipiaciaguisn front
of the | oad/unl oad space 20. The Earking sgaces 30, are spaces
capabléiofappaéﬁh@gltpt¢uiﬁnﬂheﬁﬂbqg}mﬁéﬁ Qérk ﬁng?§§% c%?W%WSﬂon For

exanpl e, the pallet 10 ng e vehicle 5 i n_the arklng
space 30, thereby1Parki g ¢ eavéﬁggpg%%c ﬁF&Hr@ qu(ﬁiggfgggara State that
a pluralityco ef ]ag? right pairs of the parking spaces 30 are
vertlcallygar%a%ge% %ynu tiple stages on the left and right sides of the
vertical novenent space H. Under one parking space 30, one parking
shelf 90 (to be explained later) is arranged. 20The pallet 10 carrying the
vehicle 5 is put on the pﬁﬁﬁlﬁ@‘§N§LEM9GTINﬁeI§%@N%é@&ing the vehicle 5 in

t he parking space 3 exanpl e, the transport, device, 40 %gn stay
in a sihce that E@b%%km%%t§he°§arwﬂﬁb SPAEESED i ntlt qﬁQmeVb%l

explained with reference to the drawings.

Parking apparatuses according to the first and second
embodiments are apparatuses for parking vehicles having
feed plug receptacles.

15 A vehicle 5 is a car to which DC or AC power is fed.

For example, the vehicle 5 is a hybrid car that is
fed with electricity and runs with electricity or liquid
fuel.

For example, the vehicle 5 is a car that is fed with

20 electricity and runs only with electricity.

A parking apparatus according to the first embodiment
of the present invention will be explained.

Figure 1 is a schematic view of the parking apparatus
according to the first embodiment of the present invention.

25 Figure 2 is a perspective view of the parking apparatus
according to the first embodiment of the present invention.
Figure 3 is an arrow A-A view of the parking apparatus
according to the first embodiment of the present invention.
Figure 4 is a detailed partial view of the parking

30 apparatus according to the first embodiment of the present



25 of the short sides of the pallet main structure 11 positioned in the
parking space 30. The pallet 10 horizonjally nmoves along the short sides of
the pallet main structure 11 and is horizontally novabl e between the
transport derive 40 stopped beside the parking space 30 and 30 the parking
space 30. In this case, the direction of the 26 short sides of the pallet
main structure 11 corresponds to a tr%gffen directi

) T
transport dBYFEe148-istt 1% ot TaiT “ﬁﬁjéhd”f?hﬁﬁgd?tqQﬂ?ﬁﬂ¥?rpgﬁpet_10
bet ween the kaadipg! egdiapace, 20 Sua0dfapage heside ahont endl; parking

r exanpl e; udes a

space 30. e transport device 40 1nc lI'ift cage
41 and a WgRguRE @eviLe 42chematic vidheofl bt coagecddri §2a sddselaung t hat
is suspended with a wire in such a way as to vertically novable in the 10
vertical mbwenipt fsSpateekbodihmepl £t t1O psepent omtdrecdarft ddagerdl.’

The winding device 42 is a device to wind up and dowmn the wire. The w nding
devi ce %2 winds 8pheRaEbWNVERE W e@ €6N15CHBYe FHe 3G%rdie 42 fHCa side

of the parking, space 30. The | l.et 10 carrying_the. vehicle i S _positioned
besi de an %ngBna?mBﬂgl%%%5g(ﬁ%e kFﬁ&sgﬁécegn§ﬁ?tlon' Tﬁg “ransfer
device 50 k38 QEXtEF thalofs gapablLg,of cheri zearial | yrmow ngRpdctor
transferring tﬁe pallet 10 in a 20 predeterm ned transfer direction between
t he transpactodevhget40tué oppeshdesthistes intentpasKittge spacend0 janentthenpar ki ng
space 30. The transfer device 50 horizontally noves the pallet 10 in
a predet ernmi ned @heectiaorkifngom 2preatatasporcCcaedieg 2540 shoppddrat t he

si de of theﬁgarking space 30, to theTﬁggkLng space 30, thereby putting the

pal | etl%0 PRPPHEMPAT kiAol €pateRPY YRE el dASEE S50 WG 2GRt &1 y

moves the Bﬁglgﬁevator method parking mechanism.

The parking apparatus according tc the first
embodiment of the present invention includes a plurality of
pallets 10, & lcad/unload space 20, a plurality of parking

15 spaces 30, a transport device 40, a transfer device 50, a
plurality of connectors 60, a plurality of feed circuits 70,
a power source circuit 80, and a plurality of parking
shelves 950.
The pallets 1C are capable of loading vehicles,
20 respectively.

For example, the pallet 10 includes a pallet main
structure 11, four wheels 12, a pallet-side terminal box 13,
and a locking projection part 14.

The pallet main structure 11 1is a plate structure

25 substantially having a rectangular shape when viewed from
above.

The pallet main structure 11 has a pair of upright
parts along a left and right pair of long sides.
Sandwiched between the pair of upright parts, there are

30 arranged a left and right pair of rolling faces to guide



10 in a predetermned direction fromthe parking space 30 30 to the
transport device 40 stopped at the side pf the 27 parking space 30,
thereby putting the pallet 10 onto the transport device 40. The
transfer device 50 nmay be installed on the transport device 40. 5Figure 3
illustrates a state that the transfer device 50 is fixed to an upper part

of the transport device 40. . For. exampl e, the transfer device 50 has
a turn | eveReuhdtle ?9?ﬂﬁlé£ﬁj§9%}ﬁ&? §ﬁ§§6eg?mftﬁe€h%£%allet 10. The turn

|ever s turned Lo nokZopally foue. ie. PAlellO I s, LEABRROGE

di rection between ranspor stop besi t he parki ng space

30 and thetparkihNg=6pPacen39tructure The tsapsier idevi ce r2@theni aoshal Iy
noves and transfers the pallet 10 in a predetermned left-right 15

di rection bebweenidde df arispordctdeniuder4d®hgpepped besi de the parking space

30 and the parking space 30. The connector 60 includes a first
term ndl 61 havibBech Fveselt &hei whieedgr flacd ot thab2is aPl SRer PREFRi na

f d d t inal 62 ' d.t 1 nal. f T2
Tht 1 & bPRharst oY et ~ior e i RO i PIRugR TERSTE 1 ane

second terg%ggécﬁygg e T2 are faced to each other and are brought into
contact wt ach other, thereby electrically connect the first termnal 61
and second term pat @zZatpleachcrat hpalle®51Theid i herikentabhy swwbhte Tl and
second termnal surface T2 are renoved fromeach other, to electrically
di sconnect sthe f£hast ther mhealt GLdasd sfecoml Peihéhanas? BESHTERER other.

For exampl e, the connector 60 includes the first 30 term nal 61 hayvi.ng the
first Kbrnftuf SapPdod TOPRAEIFEE direceion o’ tie Paffing” shEYE"0

rails 21 (to be explained later).

The pallet~side terminal box 13 is a member to fix a
first terminal 61 (to be explained later) toc the pallet 10.

For example, the pallet-side terminal box 13 1is

15 arranged in the vicinity of the wheel 12 on the long side
of the pallet main structure 11.

The locking projection part 14 is a projection part
that engages with a lock/unlock mechanism 92 (to be
explained later).

20 For example, the locking projection part 14 1is
arranged on a side face of the short side of the pallet
main structure 11. When engaged with the lock/unlock
mechanism 92, the locking projection part 14 prevents the
pallet 10 from the horizontal movement. When not engaged

25 with the lock/unlock mechanism 92, the locking projection
part 14 allows the pallet 10 to horizontally move.

The load/unload space 20 is a space 1in which the
vehicle 5 is lcaded or unloaded.

For example, a vehicle to be loaded goes ontoc the

30 pallet 10 in the load/unload space 20 and a vehicle to be



28 flat termnal surface and the second term nal 62 having the second
termnal surface T2 that is a flat termypal surface. The first term na

surface Ti and second term nal surface are faced to each other and are
brought into surface-to- 5 surface contact with each other so that they
becone el ectrically conductive to each other. For exanple, the

connector 60 _includes the first termnal, 61 havi the fjrst termnal
surface Ti YPHEESES EC&8r 9l ?ngﬁl%aﬂ’agﬁﬁ a%% thtq?%ef%ae%)o P& FORET 62
havi ng 10 the second term nal surface T2 that is a curved term nal surface.
The curved shape of the first termnal surface Ti and the curved shape of

the second tern pakosdihgce ol Zhavel avepdyexyeesgaye rkehat inershirgsand t he
first termnal surface Ti and second term nal surface T2 are faced to each

15 ot her amdear @chddughtadnt spdaece-10- fate wortkicinad t hvsdch voidser o t hat
t hey beconme el ectrically conductive to each ot her. When the transfer
devi ce 50 REKz6ALaNPYCHPVESSEHEE phllet 10 in a transfer direction between

R L ety i

parking space 30 face~Ti "and secon rim nal surface
T2 are horigontal Ly EaggdaF?rgﬁghrgéﬁe@irégtfgﬂ"d%”%tJEH&Cﬂé“iﬁ'ﬂfﬁht

termnal 61 is supported wth the pallet 10 and the second termnal 62 is

posi ti onedo@n@dnha51suppaenieddispddwe qmr ki ng space 30. Figure 4 illustrates a
situation that the pallet 10 is placed on the parking shelf 90 (to be
expl ai ned | at er) Tasd pehrifior stpacesn Hal asar fReeeT| candbsec Ohd &S Fal
surface T2 are horizontally faced to each other _because the 30 first

term il 6EhEsPedlenppo? t B PRHIE JHPSCHEGANd 29

For example, the pallet 10 carrying the wvehicle 5 is
placed in the parking space 30, thereby parking the vehicle
5.

Figure 2 illustrates a state that a plurality of

15 left-and-right pairs of the parking spaces 30 are
vertically arranged in mnultiple stages on the left and
right sides c¢f the vertical movement space H.

Under one parking space 30, one parking shelf 20 (to
be explained later) is arranged.

20 The pallet 10 carrying the wvehicle 5 is put on the
parking shelf 90, thereby parking the vehicle 5 in the
parking space 30.

For example, the transport device 40 can stay in a
space that is beside the parking space 30 in the direction

25 of the short sides of the pallet main structure 11
positioned in the parking space 230. The pallet 10
horizontally moves along the short sides of the pallet main
structure 11 and is horizontally movable Dbetween the
transport derive 40 stopped beside the parking space 30 and

30 the parking space 30. In this case, the direction of the



the second termnal 62 is so supported with the parking shelf 90 in the

par ki ng space 30. Figure 4 i||é] trates that the first termnal 61
is fixed at a location in the vicinity of a | ocation where the 5 wheel 12
is fitted. For exanple, the first terminal 61 is incorporated in the

pal l et-side termnal box 13 and the first termnal surface Tl is
hori zont al lé exposed to face the second termnal 62. 10Figure 4 illustrates
8

) il
that the sEBBRE EeRRFNAI 62 Laliledd EdTt e TPaTkiIRg IdhEF TESPPREE &fd i s

provi ded V\néth a tgrgi nﬂeg&rface cover nmenber 93. At | east one of the
first terninal“Bi 2hd"sE€ond term nal 62 may have a terninal nember that

defines the 15 terml R, SWLHRACEC @Rd @os%n%@m@tomea@@ﬁﬂgt hal

swi ngably supports the term nal nenber so that the horizontally oriented
term nal surbaspcsmimngstiw, paover, 1efetwreh rirghtlodeoturdxanplsgaceh@f i r st
termnal 61 may have the 20 term nal nenber having the first term nal
sur f aceb Tl aaddat Apaswi lprs Sdppot tomEchadi Parkhag sReAgaBPy supports the
term nal nmenber so that the ho;qi z%nt al - di ﬁegti on-orhent eq first téLer i nal
surface Tl swi ngECHpSXaURAS- | EPE, TAAHSPPEht SCESFCednplE i0RE Seddnd
termnal 6 y, haye.t | nal er having the second term nal
surface nggﬁg %Eeé{rgc\%\,i %SW%E%%%% {Hén@c%é;%@émthat sw ngably supports the
term nal menber gpet hatrtt h@a?@ri-aaorhtsal adigrecidtareortent edsseannedHeedn nal
surface T2 swings up, down, Teft, and right. At |east one of the first
termi nal amrdtbecondr20 itrersuaiala meyy haveta tvermiinal lpembeabthatinf ddwws t he
termnal 30 surface, a straightforward support nechani smthat supports the
term ndl nERBELCES THERTeREe 3G fdal nmenber is straightforwardly novabl e

within the range_pf a_predetermned strake $.alo he.transfer direction,
R et pe LIRIN R e B S FLb

and a 5 biasing me i ases the tefmnal member with a
predeterm ned bi aging:fQL68 Lowerd ihe; othededgrdminaly, iy hgcaef dhe

first/second termnal wthin the range of the stroke S
the wire.
The winding device 42 winds up or down the wire, to
15 move the 1lift cage 41 to a side of the parking space 30.
The pallet 10 carrying the wvehicle 5 is positioned beside
an optional one among the parking spaces 30.
The transfer device 50 is a device that is capable of
horizontally moving and transferring the pallet 10 in a
20 predetermined transfer direction between the transport
device 40 stopped beside the parking space 30 and the
parking space 30.
The transfer device 50 herizeontally moves the pallet
10 in a predetermined direction from the transport device
25 40 stopped at the side of the parking space 30 to the
parking space 30, thereby putting the pallet 10 in the
parking space 30.
The transfer device 50 horizontally moves the pallet
10 in a predetermined direction from the parking space 30

30 to the transport device 40 stopped at the side of the



For exanple, the first termnal 61 nay have the 10 term nal nenber defining
the first termnal surface TI, the straightforward support nechani smthat
supports the term nal nmenber so that the term nal nmenber is
straightforwardly novable within the range of the predeterm ned stroke S
along the transfer direction, and 15 the biasing nmechanismthat uniformy

bi ases the term nal nenber_ with a predeternn bi asi.ng force to d the
second t er RER&FIEUrPICE f%LOft?%%e£%CBHHt%8gW%%§|Hé;%é%|1 Pﬂ%orgﬁﬁb of
the stroke,_S. FEor_ex e second term nal 62 may have the 20 second
term nal n%§ SFBBEa ge %ﬁ%ngﬁthe second term nal surface T2, the

strai ght f orwar d uBPOE 2 ABEBANI §Mi62D 1At mSYPPBEL i étea BREONG erfienal
menber 62a so that the second termi nal nmenber is straightforwardly novabl e
Wit hin thetrangpoot titveiqs etlet erm ned stroke S along the transfer 25
direction, and the biasing_nechanism62c that uniformy biases the second

termindl menber 828ufRtB alpreberkesi nedtdiasihirl flidied ttmid v iGer st
termnal syurface_Ti of the first termn 1 withi e . t he stroke
S. Several Qoﬁéréfée x%%pﬁ%suQﬁeﬁng%égtﬁia%%F Fﬁ@%ﬁgoégnﬁég?gg g@fmﬁl! be
expl ai ned | ater FBrd%%%hble,B%h transfBe HEYcEi BOUhLsTQ ithird Cidve t to
el ectrically connect the power ?eed pl ug receptacle of the vehicle | oaded
on the pal kabsandddre famst ckar Menaéndegehchiohhehe Forl exanpbe, tihe feed
circuit 70 includes a charging 5 cable 71 and a feed glug 72. A first

end of thetheedleablei?1 tiigneHetir incallzprsonnzcmedet sheh@aflilest 1erm nal

61. A second end of, the feed cable 71 FS eLectrica%ly connected to
the fedd pPugt¥anseerThe $RFIATy PELEEThe (PAseFFRESF AT &Y 1Shoved from

the feed pg%gpﬁgﬁegk%ﬁhg %%étg%fﬁ¥ﬂé”§b§%e 30 and the parking space
30.

The transfer device 5C horizontally moves and
transfers the pallet 10 in a predetermined left-right

15 direction between the transport device 40 stopped beside
the parking space 30 and the parking space 30.

The connector 60 includes a first terminal 61 having
a first terminal surface T1 that is a planer terminal
surface and a second terminzl 62 having a second terminal

20 surface T2 that is a planar terminal surface.

The first terminal surface T1 and second terminal
surface T2 are faced to each other and are brought into
contact with each other, thereby electrically connect the
first terminal 61 and second terminal €2 to each other.

25 The first terminal surface Tl and second terminal
surface T2 are removed from each other, to electrically
disconnect the first terminal 61 and second terminal 62
from each other.

For example, the connector 60 includes the first

30 terminal 61 having the first terminal surface Tl that is a



Power fed through the connector 60 to the first termnal 61 is supplied
t hrough the feed cable 71 and feed plu 52 to the vehicle 5. 15The power
source circuit 80 is a circuit to feed power froma power source to the
second term nal 62. For exanple, the power source circuit 80 has a
power source cable 81 and a power source panel 82. A comrerci a

power source is connected to the power 20source panel . For exanple, a
char ge conF}%FlE?rmén?%c%?ﬁﬁﬁﬁ?éﬁp|$Q?m§?ﬁﬂﬁ9 Eé%ﬁ%@ﬂpéﬁémﬁﬁing the

Charge po s . f g r rc I C e

pl urali ty“%%céré%ﬁ%mb%ﬁ%ﬂﬂ%%@%%%&: }Sﬁ%’urlaﬁeifsﬁ o‘fc g%ea%rgél%@'o%tur oflal ers may
be providegnforr:the pldialiahy afrRarking shel vesonkespreatinkel surface The
parking shelf 90 is a nmechanismthat is arranged under each parking space
30 and i s T8edrtofptadetd heapal beted Cand e parkihng ispacesBF=se-tloat t he
vehicle 5 is garked 30 in the parking space 30. 32 The par ki ng
shel f 90 hagriaes pafRrMCEheV¥th aieacm] o4l | otk/ diledck thedhamiesie2, t he

terninal_suifa%e.cgﬁﬁé neq%eg59%g an% a Iingﬁgechanisn194. The parking
shel f rail §*81-ht% HEH CHT = 1% 8“8 PREF support the pallet so that
Lhe pallet is Rophzonbablon diovahke tonfeliansiey dhegabban i ! e ar ki ng
pace. The parking shelf rails 91 are arranged under each of the
parki ng spasgsisdit bat hatenar tABJYEdrkD BevRihhtakbudiEeeet TONthat is a
curved terminal surface and the second terminal 62 having
10 the second terminal surface T2 that is a curved terminal
surface. The curved shape cf the first terminal surface T1
and the curved shape of the second terminal suriace T2 have
a convex-concave relationship and the first terminal
surface T1 and seccnd terminal surface T2 are faced to each
15 other and are brought intoc face-to-face contact with each
other so that they become electrically conductive te each
other.
When the transfer device 50 horizontally moves the
pallet 10 in a transfer direction between the transport
20 device 40 stopped beside the parking space 30 and the
parking space 30, the first terminal surface Tl and second
terminal surface T2 are horizontally faced to each other.
To achieve this, the first terminal 61 is supported with
the pallet 10 and the second terminal 62 is positioned and
25 supported in the parking space 3.
Figure 4 illustrates a situation that the pallet 10
is placed on the parking shelf S0 (to be explained later)
and the first terminal surface Tl and second terminal
surface T2 are horizontally faced to each other becazuse the

30 first terminal 61 is so supported with the pailet 10 and



10The wheels 12 of the pallet 10 roll along upper surfaces of the parking
shelf rails 91. The | ock/ unl ock chani sm 92 prevents, when the
pallet 10 is placed for parking in the %%rking space 30, the pallet 10 from
~horizontally noving on the parking shelf 15 rails 91 in the transfer
direction, and when the pallet 10 is horizontally noved in the transfer
direction between the transport device 40 stopped besjde the parking space
30 and t hetpar Kigfprshakerno:ahl Péwsl g h&CpAIPECTTI6% ¥ Hdt i »BRt A Hbve.
20When t he Pog%/y&lock nechaqisn1925£{e%%nts t he horizontal novenent of the
pal l et 10, SPRETFPY st™ t &Fmi Al “EHF ARG STi°%and second terminal surface T2

come into cont ackiﬁhié Qach pihers:and ther sthai ghtfar wad fysuppost rechani sm
supports the termnal menber at an optional position along 25 the transfer

direction wikbBinathe Lapgeiefi ihetisé rokei S excepta ametd of wheesttheke. For
exanpl e, when the | ock/unlock nmechani sm 92 prevents the horizontal novenent
of the Ppal WweeelOl2the fitlstcdtermi nal surface Ti and second termnal surface

T2 30 cone into contact with each_other and the straightforwar 33 _support
mechani sm 62b supPér BEETHES setBRdTHET Ini Faf™ el 69h HCHP BB a"

position algng t.r e er . di i 0 1 t hikn I e h : S
except an Eﬁ oégfﬁﬁgg¥$%?ngg@§§%it2%%% ?Ee %ﬁ?sgﬁﬁgrﬁgﬁg gﬁ%%g%ggTi and
second tergi;pah-surface sT2ne@RBchPaCoPt agtpdddd eachratbertivé t lketond

pr edet er mi ned bi asi ng force. Figure 4 illustrates a state that the
| ock/ unl ockemrdchahi 6m engages with the | ocking projection part 14
10 Figure 4 illustrates that the second terminal 62 is
fixed to the parking shelf rail 91 and is provided with a
terminal surface cover member 93.
At least one of the first terminal 61 and second
terminal 62 may have a terminal member that defines the
15 terminal surface T and a swing support mechanism that
swingably supports the terminal member so that the
horizontally oriented terminal surface swings up, down,
left, and right.
For example, the first terminal 61 may have the
20 terminal member having the first terminal surface T1 and
the swing support mechanism that swingably supperts the
terminal member so that the horizontal-direction-oriented
first terminal surface Tl swings up, down, left, and right.
For example, the second terminal 62 may have the
25 terminal member having the second terminal surface T2 and
the swing support mechanism that swingably supports the
terminal member so that the horizontal-direction-oriented
second terminal surface T2 swings up, down, left, and right.
At least one of the first terminal and second

30 terminal may have a terminal member that forms the terminal



10 provided on a side face of the pallet 10, thereby preventing the pallet
10 fromthe horizontal novenent in the:% ansfer direction and a state that
t he | ock/unl ock mechani smrel eases the 1ocking projection part 14 provided
on the side face of the pallet 10, thereby allow ng the 15 hori zontal
novenent of the pallet 10 in the transfer direction. The term nal
surface cover nenber 93 changes its position between (i) a cover posture

for coverifeFtdret er nPRERIGDEF ot arPPeRst MBRBABE SEhEDRFr SUPPELAENal 61
20 and second terninqélGZ%% d% i ?antﬁﬁgosghgps% Eﬁiﬁgi eégggggg ng
a e,

terninal strfaceSrmn e term nal "surface cover meiber 93

changes its: poshid QN HEtIREN & KAKeE Postivnenf or tgaveri-Bggthe bierst 5
termnal surface Ti of the first termnal 61 and 25 an expose posture for

exposi ng thesddtstmirerdn statolsair§ ageorld . tor texagpte, dibhectesnj nahdsar f ace
cover nenber 93 changes its position between a cover posture for covering
t he sedondoizsimmatechatiave HRtofutifersdaohd asesnithel teZr3dgaanaerResxpose

posture for exposing the second termnal 34 surface T2. Figure 4
illustrate l%hst%tepfﬁﬁ?t?ﬁ%l%%git?bﬁsb@gthgofﬁ?ni gragdr f 5B c8§bgrnenber

93 1s_changed, Retween, b8, couuer ROSLULELIQ.E0M" ddigsaaond; tor pak

surface T2 &an XposSe posture o expose the second termnal surface
T2. rMen dheHald«atodes gnot placed in the parking space, the position

of the term nal surface cover nenber becones the cover posture. The link
mechani sm 94 i s Bomechanirdm,t hahei sfjpusthederminal 61 may have the
10 terminal member defining the first terminal surface TI1,
the straightforward support mechanism that supports the
terminal member so that the terminal member is
straightforwardly movable within the  range of the
predetermined stroke S along the transfer direction, and
15 the biasing mechanism that uniformly biases the terminal
member with a predetermined biasing force toward the second
terminal surface T2 of the second terminal 62 within the
range of tThe stroke S.

For example, the second terminal 62 may have the
20 second terminal member 62a defining the second terminal
surface T2, the straightforward suppecrt mechanism 62b that
supports the second terminal member 62a so that the second
terminal member is straightforwardly movable within the
range of the predetermined stroke S along the transfer
25 direction, and the biasing mechanism 62c that uniformly
biases the second terminal member 62a with a predetermined
biasing force toward the first terminal surface Tl of the

first terminal 61 within the range of the stroke S.
Several concrete examples o¢f structure of the

30 connector 60 will be explained later in detail.



10 by the pallet 10 to keep the position of the term nal surface cover
menber 93 at the expose posture when thg,pallet 10 is placed in the parking

space 30. When the pallet 10 is n%t pl aced in the parking space 30,
the pallet 10 is separated fromthe |ink nechanism 94 15 to nmake the
term nal surface cover nenber 93 take the cover posture. For

exanpl e, when the pallet 10.is not placed in the parking space 30, the
pal et 10 is sepal&t é5F o CREIFI nk® méchahi higalto hRke Y Gisedityal

surface coy rnnggbeﬁu§3£%1g%aigeégedgﬁxg[5%%%&&%%rg t%fitéhQ“Qmﬂﬁkﬁg%; he

For exanplg,nmﬁen the p I'n the parking space

pallet 10 hsagepabat gk fromdihedd nhdechan senf4nhe aBkezthectgLm nal
surface cover nenber 93 take the cover posture with a spring force (not

25i Il lustrated). For examhiep ekanpkes ofirstuitct/ir eéneflutlee @oneatsdt:g60 wil |
be explained with reference to the draw ngs. A connector (1)
accor ditng tebthe’enbodiarefredfPide resent invention will be expl ai ned.

0P gure s |1 Uelrales schemtic yhevs,of, (hepsonmict o 5 (1) aqggrd ng
rosen o S EE IS e 02 The 1St termnal o1 1s
the pallet-side hergdgeald bexd 13rsaHdatethe dainist 1erasnadlsdtfiaee 1Y is
not displaced relative to the pallet 10 and is exposed.
cennected to the feed plug 72.
10 The feed pilug 72 can be inserted into and removed
from the feed plug receptacle of the vehicle 5.
Power fed through the connector 60 tc the first
terminal 61 is supplied through the feed cable 71 and feed
plug 72 to the vehicle 5.
15 The power source circuit 8C 1s a circuit to feed
power from a power source to the seccond terminal 62.
For example, the power scurce circuit 80 has a power
source cable 81 and a power source panel 82.
A commercial power source 1s connected to the power
20 scurce panel.
For example, a charge controller is incorporated in
the power scurce panel 82.
Charge power is fed thrcugh the power source cable 81
to each of the plurality of second terminals 62.
25 A plurality of charge controllers may be provided for
the plurality of parking shelves, respectively.
The parking shelf 20 1s a mechanism that 1s arranged
under each parking space 30 and is used to place the pallet

10 in the parking space 30 so that the vehicle 5 is parked

30 in the parking space 30.



10The second termnal 62 is fixed relative to the parking shelf 90.

The second termnal 62 is attached to t parking shelf rail 91 so that the
second term nal surface T2 is straightforwardly novabl e al ong the parking
shelf rail 91 15 within the range of the predeterm ned stroke Sin a
transfer direction. The second termnal 62 includes the second

term nal nmenber 62a, the straightforward support mechani sm 62h, and biasing

nechanisn1620 OBThePr3skbn@ torhi nal RerbeRcePaTKNG ﬁ@ﬁ%érrééﬁ?nlﬁg t he
second ter : . xa ,.. the secon nmenber
62a is a % F%éP“ﬁSF#n&?%§%ﬁ%ﬂﬂn%§ ng STk %érngﬁ% C%UF g@é T2.
25The strahgﬁgépr@@rqﬂﬁygpqygwpggggghgghﬁgq supports the second tern na
menber 62a so that the second term nal nmenber 62a is straightforwardly
nmovabl e within theer gageiat tdelF edet bg monedasd r nkehSnatohg ed cmeansf er
direction. For exanple, the straightforward support nechani sm 30 62b gui des
t he secdondthat nEnabonenbee Eaéleh shethpansher paddedi decticag.zontally The

bi asi ng mechani sm 62c is a hani sm_t hat unhgorn1 bi ases the second

term nal nEABRPLIG2H i thraps e 1r5rédetertfi hed B? KRG F7Ce toward the

first term nal The parking shelf rails 91 are arranged under each of
the parking spaces 30 that are arranged in a vertical
direction.

10 The wheels 12 of the pallet 1C roll alcong upper
surfaces of the parking shelf rails 91.

The lock/unlock mechanism 92 prevents, when the
pallet 10 is placed for parking in the parking space 30,
the pallet 10 from horizontally moving on the parking shelf

15 rails 91 in the transfer direction, and when the pallet 10
is horizontally moved in the transfer directicn between the
transport device 40 stopped beside the parking space 30 and
the parking space 30, allows the pallet 10 to horizontally
move.

20 When the lock/unlocck mechanism 92 prevents the
horizontal movement of the pallet 10, the first terminal
surface Tl and second terminal surface TZ come into contact
with each other and the straightforward support mechanism
supports the terminal member at an optional position along

25 the transfer direction within the range of the stroke S
except an end of the stroke.

For example, when <the lock/unlock mechanism 92
prevents the horizontal movement of the pallet 10, the
first terminal surface Tl and second terminal surface T2

30 come into contact with each other and the straightforward



S surface Ti within the range of the stroke S For exanple, the
bi asi ng mechanism 62c is a resilient spggng that pushes the second term nal
nmenber 62a with a conpressed spring force toward the first termnal surface
Ti. 10A connector (2) according to the enbodi nent of the present invention
wi || be expl ai ned. Figure 6 illustrates schematic views of the

connector (2) accordi n to t first e ment of _t.h resent tion.
15The conn%&%)BPrBOmﬁ Qanipm, hEte?bt et Al %1JC aghdsgc%goﬁgpfner i ner{i %%r}

The first %@rnkﬂglaﬁl E% bhxed %ﬂ%%%ﬂxﬂléﬂgstﬂg termsral- box-ckd jof the
pal l et 10. first termnal 61 s attached to the pal | et -side 20

t er m nal bgpitﬂ@nsodtéﬁakahlje fdr stheéergdmae sorfagepti &s wmabl eft ahdi spl ace

relative to the pallet 10. The first termnal 61 includes a first
term nal nembeke6la and a swi ng support mnechani sm 61b. The
first termnal nenber 6la is a nenber defining 25 the fi term nal
surfacedTi . Withe t&diSng tél?ptﬁ’rtsqreE%%{fWr 6§%r£@\f%g3 I )?ngupsp?&of’sd t he

Curface: T cagmiBE T Bh-fa0e 0o pBhel 18 ROLLEAD! Buth SHCANIel sl &M nal

or exanpl e, the SW ng

support rreg)t]}@%ggt_.ﬁ;ge@a@lgslgg fier haV| ng a concave face of curvature R
and a nenber having a convex face of curvature R, the concave and convex

faces faci ng eaclrigulher 4andlheshgatascaent atttwi ttthasachhet hierck/Thel amnber
havi ng the concave face of curvature R5 is fixed to the pallet-side
term nal bowchaniPhe epadees hamﬁtg tthe cépekingacereieehivat RER ild fi xed

relative to the first term
10 prov?ded on naI d?é 6% the pallet 10, thereby

preventing the pallet 10 from the horizontal movement in
the transfer direction and a state that the lock/unlock
mechanism releases the locking projection part 14 provided
on the gide face of the pallet 10, thereby allowing the

15 horizontal movement of the pallet 10 in the transfer
direction.

The terminal surface cover member 93 changes its
position between (i) a cover posture for covering the
terminal surface of at least one of the first terminal 61

20 and second terminal 62 and ({(ii) an expose posture for
exposing the terminal surface.

For example, the terminal surface cover member 93
changes its position between a cover posture for covering
the first terminal surface Tl of the first terminal 61 and

25 an expose posture for exposing the first terminal surface
Ti.

For example, the terminal surface cover member 93
changes its position between a cover posture for covering
the second terminal surface T2 of the second terminal 62

30 and an expose posture for exposing the second terminal



Wth this, the horizontally oriented first termnal surface Ti freely

swi ngs up, down, left, and right. 10Thezsecond termnal 62 is fixed
relative to the parking shelf 90. The second termnal 62 is attached
to the parking shelf rail 91 such that the second term nal surface T2 is
straightforwardly novable within the range of the 15 predeterm ned stroke S
in a transfe&fgkge%gion al ong the parking shelf rail 91. The second
termnal 62 has a sécond termnal menber 62a, a straightforward support

mechani sm 62b, a@@fgﬁr@i asiknguaeehaal si 62¢:c 20The sesonsktierdn el drenber
62a is a nenber defining the second term nal surface T2. For

exanpl e, thersdeahd $erfdgal coreabemetlari s9a rmenbenandet defiwaes 4ifd at
circular second term nal surface T2. 25The strai ghtforward support

mechani sm GReSuREG T e He serGid e nPREP N FekBER B82a SuEhafRatl 2t FéSecond

term nal ‘megber 62a straigntfervardly mpyable wiihin the rangs of, uhe

stroke BnS*P° 8f eXxanple,

Str i ght f orwar d syBpOrt,JTBehaNi:Sm 30,62, 9y des 1HNe rBeGoNd itef Nigidle, menber

62a so that the second term nal nenber 62a straightforwardly novable in
the transfehedig®gtdion of the Thembha®i Bgriechbanioswrt2ericera heehas sm

that uniformy pushes the second term nal nenber 62a with a 5 predeterm ned
bi asi ng fortde rowerdpbtheuferst termnal surface Ti within the range of the

stroke S. ) . , , ,
The link mechanism 94 is a mechanism that is pushed

10 by the pallet 10 to keep the position of the terminal
surface cover member 93 at the expose posture when the
pallet 10 is placed in the parking space 30.

When the pallet 10 is not placed in the parking space
30, the pallet 10 is separated from the link mechanism 94

15 to make the terminal surface cover member 93 take the cover
posture.

For example, when the pallet 10 is not placed in the
parking space 30, the pallet 10 is separated from the link
mechanism 94 to make the terminal surface cover member 93

20 take the cover posture with its own weight.

For example, when the pallet 10 is nct placed in the
parking space 30, the pallet 10 is separated from the link
mechanism 94 tc make the terminal surface cover member 93
take the «cover posture with a spring force (not

25 illustrated).

Three examples of structure of the connector 60 will
be explained with reference to the drawings.

A connector (1) according to the embodiment of the
present invention will be explained.

30 Figure 5 illustrates schematic views of the connector



For exanpl e, the biasing nmechanism62c is a resilient spring that pushes
the second term nal nenber 62a by use og a conpressed spring force toward
the first term nal surface 10Tl. Wth this, the second term nal
menber 62a is supported such that the second term nal nenber 62a is
straightforwardly novable along a transfer direction within the range of
the stroke S and is unifoimy pushed with the 15 predetern ned bi asing
force towar@d)t heceprding erir naihssurfiges TEMRPERTANE heCF ande® ofPHSFENSt r oke
S. A connector (3) according to the enbodi nent of the present

i nvention WYFh&CBxpl ai ned. Figure 7 is a schematic view of

the connect or (3)fhgoctg§§géggﬁ96@oh§9eaf 154 anbodi Ents0f: he, presept

i nvention. The connec as a first termnal 61 and a second term nal
62. The firstmteem pal 61 is fixed relative to the pallet 10. 25The first
termnal 61 is attached to the pallet-side term nal box 13 so that the

first t®rmnal sThtaferdt tsruhedl ebt olidli Sptaterglellatiavda dhcheadaletet 10.
The first termnal 61 has a first term nal nmenber 6la and a swi ng support
mechani sm 6Pb. 30The first termnal menber 6la is a menber that forms 39

the first tern]n%kes%ggggetgkminal 61 is attached to the pallet-side

terminal box 13 so that the first terminal surface Tl is
not displaced relative to the pallet 10 and is exposed.

10 The second terminal 62 is fixed relative to the
parking shelf 90.

The second terminal 62 is attached to the parking
shelf rail 91 so that the second terminal surface TZ 1is
straightforwardly movable along the parking shelf rail 91

15 within the range of the predetermined stroke S in a
transfer direction.

The second terminal 62 includes the second terminal
member 62a, the straightforward support mechanism 62b, and
biasing mechanism 62c.

20 The second terminal member 62a 1is a member defining
the second terminal surface TZ.

For example, the second terminal member 62a 1is a
member that defines a circular flat second terminal surface
T2.

25 The straightforward support mechanism 62b supports
the second terminal member 62a so that the second terminal
member 62a is straightforwardly movable within the range of
the predetermined stroke $ along a transfer direction.

For example, the straightforward support mechanism

30 62b guides the second terminal member €2a in the transfer



The swi ng support mechanism 61b is a nechani smthat sw ngably supports the
first termnal nenber 6la so that the hgrizontally oriented first term nal
surface Tl swings 5 up, down, left, and Pi ght . For exanple, the

SW ng support mechani sm 61b supports the first term nal nmenber 6la with a
spring such that a plurality of circunferential positions of the first
term nal nmenber 6la are novable in a transfer direction. 10Wth this, the
hori zont al |92 medtammed first term naI surface Ti beconmes sw ngabl e up, down,
left, and right. The secon ermn 62|sf|xed rel ative to .the

parki ng shel f 90 Pfhe B&cond t &4 158‘2 Cat tAched 6 HHE 54} ki g5
shel f rail 1%1%%%*18} h?ia%%se sc%%ongeég%@ 'Eaér WhacGerlget S 3hr al,obf f of wardl y

novabl e wi th respect king s ral 91 wthin the predeterm ned

range of tha-cidrekeided blasﬂ@e see0nd teraiaal t162 hasrst second dalm nal
menber 62a, a straightforward support nmechani sm 62b, and a biasing 20
mechani §m &2uo.face T1 thblsetbedraregasncmﬁlthmrﬂ:teTolﬁzéi is a nmenber defining

t he second term nal surface T2 For exanple, the second term nal
menber 62a is a rEEFHEXARAE- déFFn@éaélEEr@ﬁF]&?n%$%t6%%c30‘?1d‘3t’é‘??ﬁjrfaefntsurface

212 1 s MBS URarl; RSN AT G20, soRaL 5Ll peconc
strai ghtfor @és@ava@ﬁn\@ thln-d hesfangerab tffl@_«s%t rQ¥eniSid1N é\;ffa%féSf er
di rection. or exanpl'e, thhe straightforward support nmechanism 40 62b
gui des the Tslecond term nal nmenber 62a such that the second term nal nenber
62a is novable in a transfer direction.
10 A connector (2) according to the embodiment of the
present invention will be éxplained.
Figure 6 illustrates schematic views of the connector
(2) according to the first embodiment of the present
invention.
15 The connector 60 has a first terminal &1 and a second
terminal 62.
The first terminal 61 is fixed toc the pallet-side
terminal box 13 of the pallet 10.
The first terminal 61 is attached to the pallet-side
20 terminal box 13 so that the first terminal surface T1 is
unable to displace relative to the pallet 10.
The first terminal 61 includes a <first terminal
member 6la and a swing support mechanism 6lb.
The first terminal member 6la 1s a member defining
25 the first terminal surface TI1.
The swing support mechanism 61b swingably supports
the first terminal member 6la so that the horizeontally
oriented first terminal surface T1 swings up, down, left,

and right.

30 For example, the swing support mechanism 6lb has a



The bi asing mechani sm 62c is a nechanismthat 5 uniformy biases the second
term nal nenber 62a with a predeterm negd, biasing force toward the first
termnal surface T1 within the range of " the stroke S. For exanpl e,

t he biasing mechanism 62c is a resilient spring that pushes the second
term nal nmenber 62a with a 10 conpressed spring force toward the first

term nal surface TI. Wth this, the second term nal nenber 62a is
support ed BEBRET hAEVERE SecetiFEae nideh ﬁénﬁ@ﬁvéﬁérﬁsRﬂ%%ﬁgﬁtF@PR&Fdly

vabl e b LALDLANS Cange ol Lic, A5 PLEICLEr M Ned SLLRKE,S along g Lganster

& predetert ned bi-asi ng force

toward thegfipst ternn éHrQﬁ%% | aMirt Ben nighei f ange takct hei st r alkenS.
A par ki ng apparatus a cor ing to the second 20 enbodi nent of the present

invention wtherbe expl aiened rwiHadvinef efrencesiantdhef st@awb igsurvature Rigure 9
is a schematic view of the parking apparatus according to the second
enbodlﬁbntleffumedpﬂgsehh8|pﬂéhetoﬁldEhéeg@ﬁnﬁhgkéﬁ@ dtusThecsredPRg to the
second 25 enbodinent is realized by a tEe present, invention to the
pl anar rechp¥deat bRy REPFSYE P éFﬁlﬁ ﬁggﬁé gﬁl The g&??gnﬁe pparst 4§

accordi ng %@ tge SECP nd e 3{ the present invention has a plurality
of pallets B, "a'foa uhh oad space 6’ ‘a plurality of parking 30 spaces 30,

a transport deV' RetAO0ra st r angf encdevbeea B0 ariddtdhurakkty tefrmaemnect ors
60, a plurality of feed Circuits 70, a power source circuit 80, and a
plurality efirpacki ny ShetvessWilhgs up, down, left, and right.

10 The second terminal 62 1is fixed relative to the
parking sheif 90.

The second terminal 62 1is attached to the parking
shelf rail 91 such that the second terminal surface T2 is
straightforwardly movable within the  range of the

15 predetermined stroke S in a transfer direction aleong the
parking shelf rail 91.

The second terminal 62 has a second terminal member
62a, a straightforward support mechanism 62b, and a biasing
mechanism €Zc.

20 The second terminal member 62a is a member defining
the second terminal surface TZ.

For example, the second terminal member 62a 1is a
member that defines a flat circular second terminal surface
T2.

25 The straightforward support mechanism 62Zb supports
the second terminal member 62a such that the second
terminal member 62a straightforwardly movable within the
range of the stroke S in a transfer direction.

For example, the straightforward support mechanism

30 62b guides the second terminal member 62a so that the



A plurality of the pallets 10, the | oad/unl oad space 5 20, the transfer
device 50, the plurality of connectors gg, the plurality of feed circuits
70, and the power source circuit 80 have the sane configurations as those
of the parking apparatus according to the first enbodi nent, and therefore,
expl anations thereof are omtted. 10The parking spaces 30 are spaces in
which the pallets are placed, respectively. For exanmpl e, the pall et
10 carryi n§e&ovEhiterainalsmeraeedofn thea parkipgrariice =y 2kt seridny-ar ki ng
t he vehicl% 5. 15Fi gure %.illustrates a state that a plurality of

| ef t - and- r i"gREpaTr §6F“th8™par ki ng spaces 30 are horizontal |y arranged on

left and right siges qﬁa%iggri%g@hghigﬁvegggt space, Gudhedir<anspoyd: devi ce
40 i s capable of carrying and 20 transporting the pallet 10 between the

| oad/ unl cadnipacalz0 pnshés spaee besote arraphizdnahener ofe2thew pat kiang
spaces 30. For exanple, the transport device 40 is a traveling
carri er5t hatreteaeetndénefdr opghsihe héerezont apwaddentrg shhce Grogmal

transport device 40 _travels in the horizaontal novenent space G and stays
besi de t he SP&FRICRgTpYeEsp. the rangg, £ éﬂ%?ﬁ}%§%ﬁ ‘90 is a mechani smt hat

5, oL 0960, Tt gagh gy o cRL K0 A1ogER A0 00l e b plaRR the
space 30. A2ing thatTgasaaéktng_ sbebhd 90 hasnPRrkémgeshedd waidse ¥ a
| ock/ unl ock mechani sm 92, a termnal surface cover nenber 93, and a |ink
mechani sm @4 compressed spring force toward the first terminal surface

i0 T1.

With this, the second terminal member 62a 1is
supported such that the second terminal member 62a is
straightforwardly movable along a transfer direction within
the range of the stroke S and is uniformly pushed with the

15 predetermined biasing force toward the <first <terminal
surface Tl within the range of the stroke S.

A connector (3) according to the embodiment of the
present invention will be explained.

Figure 7 1s a schematic view of the connector (3)

20 according to the first embodiment of the present invention.

The connector 60 has a first terminal 61 and & second
terminal 62.

The first terminal 61 is fixed relative to the pallet
10.

25 The first terminal 61 is attached to the pallet-side
terminal box 13 so that the first terminal surface Tl is
unable to displace relative to the pallet 10.

The first terminal 61 has a first terminal member 6la

and a swing support mechanism 61b.

30 The first terminal member 6la is a member that forms



The parking shelf rails 91 are nechanical elenents 5 that support the
pallet 10 such that the pallet 10 is hoggzontally novable in a transfer
direction in the parking space 30. The parking shelf rails 91 are
arranged under each of the parking spaces 30 that are arranged in a

hori zontal 10 direction. Wheel s 12 of the pallet 10 roll on upper
faces of the parking shelf rails 91. The | ock/ unl ock mechani sm 92,
term nal skffaédrebvEprmender s98tagmd 14 nk nechani sm 94 have the sane 15

confi gurations affﬁtshosfswgt],ng él%?ﬁéaracr krgé‘]&aa Jﬁsan{ af aeear qr\e?%&%%s&nhecl{étr st
re , € ea.

enbodi nent, and anat’i ons ereof are omt The
par ki ng appars abus1 ac g o ociderepbodichat nafl thguiesens isevertdon is
configured to provide the bel ow 20 nmentioned effects. The pallet 10
on whi ch t keevehirdlzentaildyl cadedties thiamspartradray tshe facendpordwideysd ce 40
fromthe | oad/ unl oad space 20 to a side of the parking space 30 and the
transfe? dewicdoB0,tiahtfersdthigipal let 10 fromthe transport device 25 40

st opped besi de the parking space 30.to the parking space . Wen the
pallet 10 is pl aed PﬁapﬁgepaFﬁ?n@wéﬁﬁcﬁugﬁgrYh@eg?? {m?égﬁ?ﬁﬁmgﬂﬁ¥%ce T

?Lr%?ﬁarlgghgh?%g%ﬂggag%?fﬁﬁgoggggﬁ kgf%pﬁ% g%ehsrlfg£?%$?§ ?gggng%ch 43
other and eapeaifrgontact M tdhueachemtier. Roveriddom bhe power siotyce is
gui ded fromthe second termnal 62 to the first termnal 61 and is guided
t hrough t heefreédati meubér 7614 oatdendwdd oling a eceptsdelre dofrethéonehi cl e 5.
5Wien the pallet 10 is transported fromthe , , ,
10 With this, the horizontally oriented first terminal
surface Tl becomes swingable up, down, left, and right.
The second terminal 62 is fixed relative to the
parking shelf 9C.
The second terminal 62 1is attached tc the parking
15 shelf rail 91 such that the second terminal surface T2 is
straightforwardly movable with respect to the parking shelf
rail 91 within the predetermined range of the stroke S.
The second terminal 62 has a second terminal member
62a, a straightforward support mechanism 62b, and a biasing
20 mechanism 6Zc.
The second terminal member 62a 1s a member defining
the second terminal surface TZ.
For example, the second terminal member 6Za 1is a
member that defines a circular flat second terminal surface
25 T2,
The straightforward suppeort mechanism 62k supports
the second terminal member €2Z2a such that the second
terminal member 62a is straightforwardly movable within the

range of the stroke S in a transfer direction.

30 For example, the straightforward support mechanism



| oad/ unl oad space 20 and is horizontally noved froma side of the parking
space 30 to the parking space 30, the féPst term nal 61 and second term na
62 of the connector 60 are electrically connected to each other to feed
power to the 10 vehicle 5. Wen the pallet 10 is horizontally noved from

t he parking space 30 to the side of the parking space 30, the first

term nal 6%kzandyseeondther Hdindd2: OfmiAel coaneetors260 aken ekastrigal |y

di sconnected from each other. The first term nal surface Ti and second
term nal 15esgnflacéeTRihave hbhebsanetdhapes hewvalgla convex- cormaeer

rel ati onship, and when they are faced to each other and brought into
contact wi CHr&&¢ROBther, the first terminal 61 and second terninal 62 of

t he connector 60_are el.ectrically.stably nnected to each ather. 2QThe
[Tt torninal manGer AEa a8 | MESTERASF) r SO0 or ndl URTHEE M Y o

supported sugh thal, the horizeatally,ofi ented bir st m nal, syrfgce, Ti
f the first termnal 61 and second

t
sw ngs up, down, left, and right. Even i
term nal 62ratietBenipecpeblysongentetcet heowdrst 2%t efidsal tsamdiace Ti and
second term nal surface T2 are properly brought into contact with each
other so tkarfehe Tirgither nihel r8igamf sdeomdrodeniSnal 62 are surely
electrically connected to_each other The second ternina

menber 62a defi nFAg CHETBLEondRSOPTRFHEAAFAT TR T i pPot Lo o be
strai ghtf 0%‘6’2&%% a;&%ér ﬁ%ﬁé% @lllgnge?okﬁa@ﬁ?rﬁ_n%'lr SRl a@é’?' fz%gﬂ' formy

pushed with iasrn orce wthinthe range o forward

stroker . AsmBre8subt spiegntRGicdresslie bet Weersthe drinisl 1t e Nale
surface Ti and second terminal surface 5 T2 is kept at a predeterm ned

bi asi ng foffde. When the | ock/unl ock nmechani sm 92 prevents the pall et
10 placed in the parkiggﬁspace 30 fron1horizontallg nmovi ng on the parking
shel f rails 91, FhéehseddAd t erfithal Seetiseér BRENIB25upPETPEd a<an dfti onal

position in the range of 1Q.the roke S except a stroke end. a.result,
D ont act | BPeBSErBlberiebn e 1 EPE TEr el SIRFRe TETERG sEbnd
termnal surhaegnT2obgaKeP) atn@yiedet giahngd biasi ng heece tp segqlue

el ectrical connection between them Wen the pallet 10 IS placed in the
par ki ngp spaeeddferitbnéde skirbkenechabosgn 84 imsarpusdreddbyedheorpabhat 10, to

make the term nal surface cover nmenber 93 capable of covering the second
term nal surfifesn¥? takehede ¢over post upecderpmingd pddagingd ifongst in

(e bark ng,geage 30, Ahed eLmpel putfsce cover JrIbEL B2 {akes.t he erpose
is not in the papkipdsspace.
A parking apparatus according to  the second
20 embodiment of the present invention will be explained with
reference to the drawings.
Figure 9 is a schematic view of the parking apparatus
according to the second embodiment of the present invention.
The parking apparatus according to the second
25 embodiment is realized by applying the present invention to
the planar reciprocatory method parking mechanism.
The parking apparatus according to the second
embocdiment of the present inventicn has a plurality of
pallets 10, a load/unlcad space 20, a plurality of parking

30 spaces 30, a transport device 40, a transfer device 50, a



The present invention is not limted to the above-nenti oned enbodi nents and
al l ows various nodifications without departing fromthe scope of the
present invention. 25 According to the enbodinments, the first termnal is
provided with the swi ng support nmechani smand the second termnal is
provided with the straightforward support nechani sm and bi asi ng nechani sm
This does npofurdlmicl, bife cphesenbrsn¥ent LopIukalieyadpl ecc@neistuihe 70,

term nals nay 30 beprovi dedw t ht hesw ngsupport mechani sm 45

strai ght f oanwapdwsupporuraeeclamcsat aid bizasi ng nechamiism of par@adough

t he enbodi nent.s change the position of the term nal surface cover nenber
with the |iS¥1i¥8enhafi-sm this does not linit the present invention. For

exanpl e, the 5 paqgsition-of the term nal, surface cove y_be changed
A K gt st S BT R LDt HPR T o

with an actuat or: ura iy King apﬁ?%gtuses dccoldi

tenth egbOQRHEQE% Wﬁﬁhs@%reﬁgbéhgego, the luraligyeoﬁnpggﬁggﬂéﬁs960}he
present invention will be 10 expl ai ned mnt% reference to the draw ngs.

Pal | et s 10@Ghaccorgtaigitty bhe fidid deiocterd h7épbadidrenhs efoudie poesent
invention each are a structure used to carry a vehicle in a parking
appar at us. circuit 80rhbapear Kihty a@per acosiphchtidessa af urhpsey odf Pl ets

15 100, I lit f Ki 200, d a. , devi 300.
The par ki ng SFpaPal P Y cR Ga G uFR] i of -pat| GEEOEIEnk pl ) i Ly
of parklngt%%%%?gr 00F§8§§8¥€£0§Qu%ﬁ5%ég%“éﬁ%;%%%ﬁﬁ%gp a pallet transfer

devi ce 400. vehi c recei ves power rough a ‘chargi ng cabl e 250.
The chaggi ng cabhﬁeZ?@rmﬁgbgp@aeghsovsbecgﬁa@ég.in which THige ChRI b thg cabl e

250 may be provided for the parking apparatus.
are placed, respectively.
For example, the pallet 10 carrying a vehicle 5 is
placed in the parking space 30, thereby parking the vehicle
5.

15 Figure 9 illustrates a state that a plurality of
left-and-right pairs of the parking spaces 30 are
horizentally arranged on left and right =sides of a
horizental movement space G.

The transport device 40 is capable of carrying and

20 transporting the pallet 10 between the load/unlcad space 20
and a space beside an optional one of the parking spaces 30.

For example, the transport device 40 1is a traveling
carrier that travels through the horizontal movement space
G.

25 The transport device 40 travels in the horizontal
movement space G and stavs beside the parking space 30.

The parking shelf 90 is a mechanism that 1s arranged
under each of the parking spaces 30 and is used to place
the pallet 10 in the parking space 30 and park the vehicle

30 5 in the parking space 30.



25The chargi ng cable 250 has a charging term nal 251, a charging cabl e body
252, and a power feed plug. The Egarging termnal 251 is a term nal
to be coupled with a vehicle-side relay*termnal 130 (to be expl ai ned

| ater). 30The feed plug is a termnal to be connected to a feed 46 plug
receptacle of the vehicle. The chargi ng cabl e body 252 electrically
connects the charging termnal 251 and feed plug to each other.

The pallet 100 cE&hecaeryinge afeflifc] ¥ 2865 @adkihen Fhegifacedi by Peas® in the
par ki ng space recei ves power . fromithe ﬁg%fr source device 30

00 :
For the sakQCE?u%égﬁke?EFQﬂa #8n2%an %xanpt PHETPET kiFRY SapParatds wil |
be explaingg m%ﬁg reference tq the grawi ngs. 10Figure 11 illustrates a
a

par ki ng appafatus enp oylnﬁzan el evat or met hod par ki ng mechani sm

For exanpl e, therparkizigiagpasiaius AchHdes aapd umakhbyiehlpailcatstt00, a
plurality of parking spaces 200, a power source device 300, and a pallet
transfer dewace AQthort5 The padlllett 100 isuch pthbé stiraictadéesubsi antsi al |y
having a rectangul ar_ shape when viewed from above and provided with a |eft
and right parizeptglivdendwieke it mitt@esifeEhiePdtRedt 1% M2TEAS i ght
pair of Iong sidgg E of the substantial rectangular shape and gui de the

| eft and 28°FFght-tevol ving tires of a vehicle 240. The parki ng

space 200 is a S’@ﬁ&%&&ﬂhg?&éf@ P2l £to1100-d hatr drsdBGAMe Ol s &3 I'Ying

t he vehicl e 240. igure 11 illustrates a state that a plurality of

the parki nghspaeasiaige yidécabby tgiaackede omreachyesi dn ok &5 Aoitstivay H.
10 direction.

Wheels 12 of the pallet 10 roll on upper faces of the
parking shelf rails S81.

The lock/unlock mechanism 92, terminal surface cover
member 93, and link mechanism 94 have the same

15 configurations as those of the parking apparatus according
to the first embodiment, and therefcre, explanations
thereof are omitted.

The parking apparatus according to the embodiment of
the present invention is configured to provide the below-

20 mentioned effects.

The pallet 10 on which the vehicle 5 is loaded is
transported by the transport device 40 from the load/unload
space 20 to a side of the parking space 30 and the transfer
device 50 transfers the pallet 10 from the transport device

25 40 stopped beside the parking space 30 to the parking space
30.

When the pallet 10 is placed in the parking space 30,
the first terminal surface T1 of the first terminal 61
supported with the pallet 10 and the second terminal

30 surface T2 of the second terminal 62 horizontally face each



The parking space 200 may have a parking shelf 210 and a pallet |ock

mechani sm 220. The parking shelf 210 is a shelf structure to support
the pallet 100. 30For exanple, the pall 100 has pallet wheels 113 to 47
roll on the parking shelf 210. The pallet | ock mechanism 220 is a

mechanismto | ock the pallet 100 positioned in the parking space 200 so
that the pallet 100 becomes unable to horizontally nove. 5The power source
devi ce 3000fken drei cemeoinecgnponer vihhogghnt RENEE-| eFPO¥OD E&OFh&ENgehi cl e.

The power devi .300 h f eed ble 320
bos 233. BONEE® S ORREST a2d BHOPE 30T S 1E CHETE' of FEBH HouEE bt pitt ed 10
rom-t 3 . Nj i i :
€ p?gfét S{?é'ﬁﬁfné)f’xq%ez&’?&e gl d?ﬁé&%%%ﬁ!é%ﬂ ey dALigmnnal-,130(to be

expl ai ned er). directly feed power to the

vehi cl e-si dg fglayeterpinalrddtacle of the vEReclieed. cable 320 may feed
power through a relay 15 device 140 to the vehicle-side relay term nal 130.
The povier sour ceWhex 33Meout palsepowdd tolpe frednsporfiedveniodme. the

For exanple, the power source device 300 includes a feed termnal 310, the
feed cabl el320/unherd hePpderl s8if cés20B6%283bally mMoveqndrpBed 5 nal

10 1o cormected L. RarERaseh 5| ghel BBt ek 161 i Tgdpove
terminal 61 and second terminal 62 of the connector 60 are
electrically connected to each other to feed power to the

10 wvehicle 5. When the pallet 10 is horizontally moved from
the parking space 30 to the side of the parking space 30,
the first terminal 61 and second terminal 62 of the
connector 60 are electrically disconnected from each other.

The first terminal surface T1 and second terminal

15 surface T2 have the same shapes having a convex-—-concave
relationship, and when they are faced to each other and
brought intoc contact with each other, the first terminal 61
and second terminal 62 of the connector 60 are electrically
stably connected to each other.

20 The first terminal member 6la defines the first
terminal surface T1 and 1s supported such that the
horizontally oriented first terminal surface Tl swings up,
down, left, and right. Even if the first terminal 61 and
second terminal 62 are not properly oriented, the first

25 terminal surface T1 and second terminal surface TZ are
properly brought into contact with each other so that the
first terminal 61 and second terminal 62 are surely
electrically connected to each other.

The second terminal member 62a defining the second

30 terminal surface T2 is supported to be straightforwardly



The feed cable 320 feeds power outputted fromthe 25 power source box 330

to the feed term nal 310. The pa) ) et transfer device 400 is a device
that transfers the pallet 100 between t | oad/ unl oad space 230 and one of
the plurality of parking spaces 200. For exanple, the pallet
transfer device 400 includes 30 a lifter 410, a |lift nmechanism 420, and a
traverse 48 nechani sm 430. The lifter 410 i.s a nechanismthat, is
capabl e of meHrPYEnglene parrensiey grdcaséendrrg &ﬁdq@ééeéﬁéynéuﬁgéd

e 0 Ll g ppeenten g, o e it

410 up an anirsm I'sS a mechani smt

hori zont al %@gga;}gﬁ&ﬂs pal | £ 10Q hgtveen the rhidkt ALY rangthecpar ki ng

space 200. " et according to the enbodi ment of the present
invention whkl fiesexpeainiied Wi dur fefeerEncend osthendr awirngaal surfaker the
sake of explanation, the parking apparatus enploying the el evator nethod
par ki ngs neGhansskepi | 4t be explatiored ras diastagplfercesin the parking

apparatus enpl oyi ng the el evat or_ met hod parkin chani sm .the r. source
devi ce 300 i ncl uliB&Nt hBef beak{ &P hPFal meF ,W%%fﬂ%" , ttéhr?d p%%rt sour ce

e 2 BB eSS s M, Yo sty esent
on the parking shelf rails 91, the second terminal member
62a is supported at an optional position in the range of

10 +the stroke S except a stroke end. As a result, a contact
pressure between the first terminal surface Tl and second
terminal surface T2 is kept at a predetermined biasing
force to secure electrical connection between them.

When the pallet 10 is placed in the parking space 30,

15 the link mechanism 94 is pushed by the pallet 10, to make
the terminal surface cover member 93 capable of covering
the second terminal surface T2 take the cover posture.
When the pallet 10 is not in the parking space 30, the
terminal surface cover member 93 takes the expose posture.

20 As a result, the terminal surface is protected when the
pallet is not in the parking space.

The present invention is not limited to the above-
mentioned embodiments and allows various modifications
without departing from the scope of the present invention.

25 According to the embodiments, the first terminal is
provided with the swing support mechanism and the second
terminal is provided with the straightforward support
mechanism and biasing mechanism. This does not limit the
present invention. For example, one of the terminals may

30 be provided with the swing support mechanism,



Figure 14 is a partial view of the pallet according to the third enbodi nent
of the present invention. Figure 25 15 js a plan view of the pallet
according to the third enbodi nrent of the present invention. Figure 16 is an
E-E sectional view of the pallet according to the third enbodi ment of the
present invention. Figure 17 is an arrow F-F view (1) of the paIIet

according to the L ird 3 enbodlnent of .the pres L hven ure 18 is
an arrow #§TEIEY %ﬁ?f§§ %HPQQﬁagﬂﬂqqﬁﬁlgcéop ﬁn§l9glPﬁ %% é%%odlnent

of the present 'M%H&Jgﬂ the embollfePak! eiha10Q a@f@rgbggti@ntee tchier d
enbodi nent of the pres invention includes a pallet main structure 110, 5

a term nal tbexid20, sarvebi ctever desnied ayw el mial 180 meandhrd srgl aypidevi ce
140. The pallet 100 according to the third enbodi ment of the present
i nvention peysi noitudéinhe pald epremént stnuentiend10,57er | ekemahd, ritdist pair
of the term nal boxes 120, a 10 Ieft and r| ht alr of the vehicle-side

rel ay t%rrrpﬁéFLEl‘IQO OBnd-RE | ézf@cm&ﬁ]d’ ri GRELBEFY ‘f’v?ﬁe PIIRFF dAYcef140.
The left an th E@%ragfaé§ﬁig boxes are arranged along |long sides in
a point sy Freal™ manher®aroun a substantial center C viewed from above

the pallet 15 mPQrﬁiﬁ@'C%ﬁbﬁraﬂﬂgeéEfa'%:céﬂglﬁggmo paid ehivehiel axsitde rel ay
termnals are stored in the left and right pair of term nal boxes,
respecti vekybodiments will be explained.
The embodiments of the present invention will be
10 explained with reference to the drawings.

Pallets 100 according to the third to tenth
embodiments of the present invention each are a structure
used to carry a vehicle in a parking apparatus.

The parking apparatus includes a plurality of pallets

15 100, a plurality of parking spaces 200, and a power source
device 300.

The parking apparatus may include a plurality of
pallets 100, a plurality of parking spaces 200, a power
source device 300, and a pallet transfer device 400.

20 A vehicle 240 receives power through a charging cable
250.

The charging cable 250 may be on the vehicle 240.

The charging cable 250 may be provided Zfor the
parking apparatus.

25 The charging cable 250 has a charging terminal 2531, a
charging cable body 252, and a power feed plug.

The charging terminal 251 is a terminal tec be coupled
with a vehicle-side relay terminal 130 (to be explained
later).

30 The feed plug is a terminal to be connected to a feed



The pallet main structure 110 is a plate structure substantially having a
rect angul ar shape when viewed from 20 aggve and provided with a left and
right pair of guide faces L that are present between a left and right pair
of long sides E of the substantial rectangular shape and guide the left and
right revolving tires of a vehicle 240. The pallet main structure 110 may
have a left and 25 right pair of upright parts F that sandwi ch the |eft and
ri ght pair péfigguipdertaces.of the vefRelgpright part F has an upper face that
rises along the |ong side E an as_a_fl top face. e pallet
mai n structure 1?8@nﬁ§aﬁa%%9acd%f?e?O%%p 2 R e 1 CA ST 6 %pal | et
beam nmenber f S10N $ 413, rand.anpatreof | ocking

. . 1 T h hagd
prolectloncﬁg%één?1§g£m9ﬁéie%%e pé*?%%guﬁéég-nenbgr 111 ?s a plate

structure substamhialday1kaviTg acsectangyl aheshape otenz 40 pweddf normabove
and fornms the left and right pair of upright parts F 5 and the left and

ri ght pair pdhcgdi de& flheest Lin the pahilguce deRdd | 480 r atteseavesatewsifat t he
pal | et upper menber 111 forns the upright parts F that rise along the |ong
sides E anérﬁ@véh@aﬁﬁw%¥c$@##@ﬁ-4@“&§f§g%¥Tonal shape and the left and right

part of quide fages Lyihal & &40 sapipilec, beteop! e Lely apd ioh

pai r of upright e t ween eft and

right pair ofgyideftacesuk iaifi ghereibnniddhe guigerbagesnte to the The
pal | et beafn menbérs 112 each are a beam structure that is fixed to the
pal | et upperapenager 111 such that its 15 |ongitudinal direction crosses the
| ong side E. The pal | et wheels 113 are wheels that are freely
rotatably fixed Fognhe pgal |etlumamifenber ®arkRng apparghESpABOYRGel s 113

are capable of rolling on a.top face of .t he above-nention rkin hel f
210. P an elevatorgmeghod pé&king mechaﬂ%sm. e-mentioned pa g she

For example, the ©parking apparatus includes a
plurality of pallets 100, a plurality of parking spaces 200,
a power source device 300, and a pallet transfer device 400.
15 The pallet 100 is a plate structure substantially
having & rectangular shape when viewed from above and
provided with a left and right pair of guilde faces L that
are present between a left and right pair of long sides E
of the substantial rectangular shape and guide the left and
20 right revolving tires of a vehicle 240.
The parking space 200 is a space to place the pailet
100 that is vacant or is carrying the vehicle Z240.
Figure 11 illustrates a state that a plurality of the
parking spaces are vertically stacked on each side of a
25 hoistway H.
The parking space 200 may have a parking shelf 210
and a pallet lock mechanism 220.
The parking shelf 210 is a shelf structure to support
the pallet 100.

30 For example, the pallet 100 has pallet wheels 113 to



20The | ocking projection part 114 is a projection that 1is provided for the

pal |l et beam nenber 112 and i s engaged wﬁ#h t he above-nenti oned pallet |ock
mechani sm 220 to prevent the pallet 100°fromtraversing. The
termnal box 120 is a structure that is arranged 25 on the top face of the
|l ong side E of the pallet main structure and defines an upward convex

cont our . The vehicle-side relay termnal 130 (to be explained | ater)
is stored rplthent ehaiparkbex siedf 210. The termnal box 120 may

define an upward_convex.30 c¢ircul ar._contou romthe top face, of .the pallet
main 51 structuF@elfﬁl%ﬁEniPﬁg p&FPat - i 2§t%ﬁcﬁufgcﬁ'nﬁé?ifgnﬁéfﬁy

viewed froma ggfﬁé%i 9Rb giorsﬁe%fq@?r%n the }@%kaﬁamsaéheb%ol%% ey cdef i ne

an upward conv circular “contour m op face of the upright part F

of 5 the pahkebalBin st uséadige<l ibhamen thecpakbetamainmsteucture 110 is
hori zontally viewed froma left-right direction. The term nal box

120 mays have a t &hmi pakebogobody diiemdB@C tier i i vicsyerc K224 toTes
term nal box bodé 121 is_a nenber that has an open part 0 at an upper part
t hereof and8hsapgbrEketPrlierEd Vehitdie "§hd&€1fel ay termninal 130. For

T8 & left and PRRC"BA POOTCAE T LA iy 0 S m dve 1ot 3% 2

termnal fiLxing ?ggggrsgggge box 330.The term nal box |ower plate 12la is a

pl ate nmenber that I1s fixed to the top face of the pallet main structure

110. A left-righthe debdotakbhe 220 nimad daxld overfqddtmwdr Afputsed

substantially agrees with a left-right wdth of the top face of the upright

part FO from the power source box 330 to a vehicle-side relay
terminal 130 (to be explained later).

The feed cable 320 may directly feed power to the
vehicle-side relay terminal 130.

The feed cable 320 may feed power through a relay

15 device 140 to the vehicle-side relay terminal 130.

The power source box 330 outputs power to be fed to
the wvehicle.

For example, the power source device 300 includes a
feed terminal 310, the feed cable 320, and the power source

20  box 330.

The feed terminal 310 is connected to a parking-
shelf-side relay terminal 141, to feed power through the
vehicle-side relay terminal 130.

The feed cable 320 feeds power outputted Zfrom the

25 power source box 330 to the feed terminal 310.

The pallet transfer device 400 is a device that
transfers the pallet 10C between the load/unlcad space 230
and one of the plurality of parking spaces 200.

For example, the pallet transfer device 400 includes

30 a lifter 410, a 1ift mechanism 420, and a traverse



The | eft

box | ower
The term

130.
part 0 so
exanpl e,

and right pair of term nal box side plates are plate nenbers that
have | ower sides fixed to a left and right pair of edges of the term na

plate 121a 25 and each have an upward convex circul ar edge.

nal fixing nmenber 121c is a nenber that is fixed to the term na
box | ower plate 121a and is used to fix the vehicle-side relay term nal
mechanidf€stgrmnal cover 122 is a nenber to cover the open 30

that the open part 0 is opened and cl osed. 52 For
t he terwhaallictieer 422 iis aaplmtahamersyer thhat isascapileran wdl

cover

upper plate 122a and is swingable around a rotation shaft arranged on one
si de ext endbngyinga thef teailiit 4P P e o s BIHE er Aiharce60BA I UPpefSpl at e

122a is a
The posit
posture: t
0. 10Fﬁ5u
122 is th
posture o
relay ter
char gi ng

to the te
t erm nal

10

15

26

25

30

glate nenber that has an upward convex circul ar curvature.

i BRL8FYERet ermi nal cover 122 is changeabl e between an open

0 open ke 9peR RAEha0; Ads30CheSad RRSLUE RNl nekoRELES Ren par

re 17 illustrates a state that the position of the term nal cover
e1¢kesedspostyir&and down. Figure 18 illustrates a state that the
f the term nal cover 122 is the open posture. The vehicl e-side

m nal 13Bei staaversenahed®anian 43kl et rixaligchesnssct &datto t he

cabl e 250. The vehicle-side rela

s | y.termnal 130 is fixed relative
r RPRAFoPbrIipocarries thy, Pakifpl 400t P@W@ﬁflmt@?sildﬁﬁa §§0

1%9d'%hé'§§9k£§$a§§£§étébdhe termnal fixing nmenber 121c.

The pallet according tc the embodiment of the present
invention will be explained with reference tc the drawings.

For the sake of explanaticon, the parking apparatus
employing the elevator method parking mechanism will be
explained as an example.

In the parking apparatus employing the elevator
method parking mechanism, the power source device 300
includes the feed terminal 310, feed cable 320, and power

source box 330.

The pallet 100 according to the third embodiment of
the present invention will be explained with reference to
the drawings.

Figure 14 is a partial view of the pallet according
to the third embodiment ©f the present invention. Figure
15 is a plan view of the pallet according to the third
embodiment of the present invention. Figure 16 is an E-E
sectional view of the pallet according to the third
embodiment of the present invention. Figure 17 is an arrow
F-F view (1) o©f the pallef according to the third

embodiment of the present invention. Figure 18 is an arrow



20A terminal surface of the vehicle-side relay termnal 130 stored in the
termnal box 120 nay be oriented upward,,The term nal has one or a

plurality of contacts. The contacts include a power contact and a
comuni cation contact. 25The contacts al so include a contact-type contact
and a noncontact-type contact. For exanpl e, the vehicle-side relay
termnal 130 is a socket of AC 100 V qr. 200 V. , he rel ay. device
140 is an éréct M€V devidde tHfat BE r A%YE HodTEFEE G orh het-Lff"O\/\éi(?h rce
device to th 53 vehi ¢l g si rel.ay. term.nal 130. The rel ay device
140 may ha?@ggdﬁg? ?nafs %%fg§$%ﬁpéla%g%r2£§%'nal 141, a relay cablg 142, a

groundi ng brush %43, ANdca rel@Ya@EOrIHNO S £6HI thl4d. R inent of
par ki ng-shel f-side relay termnal 141 is a termnal that is fixed relative

to the pal ke pakBestr tiateneiddOiantudss capadl eofnd Bedngrgpower lirlom t he
power source device 300 when the pallet 100 is positioned in the parking
space 290. alGRgrisranplog, ke parvaglsheliffesindd avel@yrmided dal 14109 s

el ectrically connected to é e feed termnal 310 when the pallet 100 is
posi ti oned?d KASLRE PEVEFRg! gace 200. For exanple, the

parki ng-shel f-sidg.relgy ferffgalcdédlahas & centach:byPerdRiiTaak u face

TI. The term na
the present invention may include the pallet main structure

110, a left and right pair of the terminal boxes 120, a
10 left and right pair of the vehicle-side relay terminals 130,
and a left and right pair of the relay devices 140.

The left and right pair of terminal Dboxes are
arranged along long sides in a point symmetrical manner
around a substantial center C viewed from above the pallet

15 main structure. The left and right pair of vehicle-side
relay terminals are stored in the left and right pair of
terminal boxes, respectively.

The pallet main structure 110 1is a plate structure
substantially having a rectangular shape when viewed from

20 above and provided with a left and right pair of guide
faces L that are present between a left and right pair of
long sides E of the substantial rectangular shape and guide
the left and right revolving tires of a vehicle 240.

The pallet main structure 110 may have a left and

25 right pair of upright parts F that sandwich the left and
right pair of guide faces.

The upright part F has an upper face that rises along
the long side E and has a flat top face.

The pallet main structure 110 may have a pallet upper

30 member 111, a pair of pallet beam members 112, four pallet



15 surface Ti conmes in contact with the termnal surface of the

par ki ng-shel f-side relay term nal 141 % realize power feed. The
relay cable 142 is a cable that electrically connects the

par ki ng-shel f-side relay termnal 141 and 20 vehicle-side relay teimna
130 to each other. The grounding brush 143 is fixed relative to the

pallet main structure 110 and conmes_in contact with the parking shelf when
the pal | etwHe8ls st )Fosiamidore iy PhelpakkiagPspate-+o5 ﬁ?e'!qsel "gr oundi ng

nd v s éMF%IE§&§§|ﬁ?Eﬁeﬁ36E#%er Y1 FONNECt 2 éQEF%£ g@gheg bgus

and vehicle-sid each ot her. raw ngs.

Figure 19 | n, Vi . the, pall-et nageqrdigngplo Wi foushdy erbodi ment
of the pré%gﬁﬁ“ﬁﬁ%§#¥ﬁ§ﬁ5£§%$ s%enFialngonfigﬁragﬁon of the pallet 100 5

accordi ng f9¢deafoursnenbiosi Tent @fdthegpr esent dfivepriontiparts F
substantially the same as that of the pallet according to the third

enmbodi ment andnchd Herfef erel réxghitapaticons ofidheta@d® Pparts are onitted and

different points will be explained. 10The pallet 100 .accordin e
fourth enbodinenElQHfQhE4p%i%éﬁFr?E9%n?i&ﬁaﬁﬁcﬂﬁﬂ% Eb%aP?g%e%aﬁﬁpé?ructure

110, a termnal b 120, _a vehicl e-si erighal {130, s angy a | a
devi ce 140@6@%%fp§i%e%0¥86 égg%r%f%ﬁhﬂg %ﬁ%é%rgsgﬁkQéﬁ%%%?n%nt oft%g t%e
present inygn iQTdQ?YEh%\ﬁ% the,paliet AnicRasheuct ke 320riankefshapd right
pair of the term nal boxes 120, a left and right pair of the vehicle-side
rel ay ternipal $hk30]1eaind zad eftglandpeiightopaicnide thacewl| dy deafi cé§e140.

The pallet main structure 110 is %ﬁﬁgate structure 20 substa%%iall¥ havi ng
a recti@ngusandehelped WriWaseVidEE fiadfh @86V & it Bedvi ¢dd W PEFtSand

of “long 1 Hes & di T Stbst AntrAL s BRCanGUI AP Ehane art urde ERETert and
right revokgﬁggo%iéffﬁéﬁfé%égﬂﬂ(§§3ﬁ¥8%er than the guide faces L.
The pallet beam members 112 each are a beam structure
t+hat is fixed to the pallet upper member 111 such that its

15 longitudinal direction crosses the long side E.

The pallet wheels 113 are wheels that are freely
rotatably fixed to the pallet beam members 112.

The pallet wheels 113 are capable of rolling on a top
face of the above-mentiocned parking shelf 210.

20 The locking projection part 114 is a projection that
is provided for the pallet beam member 112 and is engaged
with the above-mentioned pallet lock mechanism 220 to
prevent the pallet 100 from traversing.

The terminal box 120 is a structure that is arranged

25 on the top face of the long sicde E of the pallet main
structure and defines an upward convex contour.

The vehicle-side relay terminal 130 (to be explained
later) is stored in the terminal box 120.

The terminal box 120 may define an upward convex

30 ecircular contour from the top face of the pallet main



25 The pallet main structure 110 is a plate structure substantially having
a flat top face and provided with the Isgt and right pair of guide faces L
that are present between the left and right pair of |ong sides E of the
substanti al rectangul ar shape and guide the left and right 30 revol ving
tires of a vehicle 240. 55 The pallet main structure 110 nmay have a
pal |l et upper nenber 111, a pair of pallet beam nenhers 112, four pallet
wheel s 113 stawgtareockihg projesct i 6ACpar®a et THEIFal | 8FTUppere menfer 111

is a plate_structure. 5 substantiall i ng a.rectangul ar shape when vi ewed

from above,hqlf&'szoﬁ%ﬁﬁé@’ Y&ﬁw?‘gc’éfor&n% ?egﬁlﬁfsﬁc?ﬁ“tt hérfelc%;iogc')p facr:)e the left

and right pair ofnquide fages bosandshched batyess e Lehb-anddright pair
g

of long sides E ure 19 illustrates a state that the pallet
upper 10 neyher 14kl berssrt Feohefheabdor Fgbé pai thof ugd gler faces B of
sandwi ched between the |ong sides E The pal |l et beam nenbers 112 are

beam st b uctamees paidtetar endfiinx eds tricatinge t1d & hevhsal | éthaupperl ifgnbéra il in

such a way as to cross_the long sides E. 15The Il et wheel 13 are wheel s
that are r GLEFEBLFef i k& rief athi%éZPBtta%YpaYJr%‘fep‘%egrﬁoﬁlerrﬁer eéi"zr.lghet The

pal | et V\/ne%{.s 1%3 are capable of rolling on the top face of the
above- nent ioné&d 63Pki ng shelf 210. The | ocking projection part 114 is a

projection that 239 %e&fn%g@lego&onzbhﬁapﬁha% beasymenderndd band 15

engaged with the above-nenti oned pallet | ock mechani sm 220 to prevent the

pal | et 100 sfvdom teawmehailngover 122. The term nal box 120 is a structure
that is arranged on the top face of the | ong side of the }C)allet mai n 25

structufe and deflhgestermidpar@otohPey cont o, 2 membehethahabatnfn
configuration of the termnal box 120 is

_ the sanme as_ that of the pallet
accordi ng ®%hePthird e oaﬁ‘%H??eﬁnopﬁltergpgrrg?fex%rf natren F%er eot is
omtted. The GonfiQuEaLL0Rs40T LS, VEMLEl esSidey rel ay term nal

For example, the terminal box body 121 includes a
terminal box lower plate 12la, a left and right pair of

15 terminal box side plates 121b, and a terminal fixing member
121c.

The terminal box lower plate 121la is a plate member
that is fixed to the top face of the pallet main structure
110. A left-right width of the terminal bex lower plate

20 121a is substantially agrees with a left-right width of the
top face of the upright part F.

The left and right pair of terminal box side plates
are plate members that have lower sides fixed to & left and
right pair of edges of the terminal box lower plate 12la

25 and each have an upward convex circular edge.

The terminal fixing member 121lc is a member that is
fixed to the terminal box lower plate 121la and is used to
fix the vehicle-side relay terminal 130.

The terminal cover 122 is a member to cover the open

30 part O so that the open part O is opened and closed.



30 130 and rel ay device 140 are the sane as those of the 56 pallet
according to the third enbodi nent, and Eaerefore, expl anations thereof are
omtted. The pallet 100 according to the fifth enbodi ment of 5 the
present invention will be explained with reference to the draw ngs.

Figure 20 is an arrow F-F view (1) of the pallet according to the fifth
enbodi ment of the present invention. Figure 21 is an arrow F-F view (2) of
the pall et accor @pAgexempeéct hehei Fermeibbdivent 42 the Priesdit TRt i on.

Figure 20 illustrates ,a state that the position a termnal cover, 122 is
a cl osed pSgFgrb?S a termﬁpﬁﬁrgoﬁﬁri??%%fr%i%%eafi%%uipérﬁﬁ ?Wﬁp?ééﬁqj on of
the termn e L$-ANSQREN PASIMLE; JoESsential fardsiofy tihe pall et
100 accord?%89§§ %h%gﬁﬁkﬁﬂﬁeﬁggd?nent %ﬁ t he present inventié%gaﬁé
subst anti ahkyttheqgeang:ascthese of the pallet according to the third

enbodi nent, and t%erefore, expl anations of the sanme parts are omtted and
di fferent pointsThel Eebeirapl abvned. upteThel pz | B12a008 at qoratisngnamdathe

fifth enbodi nrent of the present invention includes a pallet main structure
110, a ter fTARI PBEXx2R2BPVEIG PR G AT ATay W ¥PH A& 130, and a rel ay

or esent i nvent | oht Ray ORAVEoTnG par et A ASE & P10 & TEITIAE 11 ght

present inventi or € palTet” marn structure . .
pair of thegctecahnal, baxes ROtad efd andd i ght Raldn ofathe vehhgl & side

relay termnals 130, and a left and right pair of the relay devices 140.
The structureseli phetpatled abbge sthaicipsre pkl® ics the 30 same as that of
the pallet according to the third
10 Figure 17 illustrates a state that the position of
the terminal cover 122 is the closed posture.
Figure 18 illustrates a state that the posture of the
terminal cover 122 is the open posture.
The vehicle-side relay terminal 130 is a terminal
15 that is electrically connected to the charging cable 250.
The vehicle-side relay terminal 130 is fixed relative
to the terminal box 120.
For example, the vehicle-side relay terminal 130 1is
fixed relative to the terminal fixing member 1Z21c.
20 A terminal surface of the vehicle-side relay terminal
130 stored in the terminal box 120 may be oriented upward.
The terminal has one or a plurality of contacts.
The contacts include a power contact and a
communication contact.
25 The contacts also include a contact-type contact and
a noncontact-type contact.
For example, the vehicle-side relay terminal 130 is a
socket of AC 100 V or 200 V.

The relay device 140 is an electric device that

30 relays power fed from the power scurce device to the



57 enbodi mrent, and therefore, explanation thereof is omtted. The
termnal box 120 is a structure that is_arranged on the top face of a |l ong
side E of the pallet main structure and5gefines an upward convex contour.
5The vehicle-side relay termnal 130 (to be explained later) is stored in
the term nal box 120. The term nal box 120 may define an upward
convex circular contour fromthe top face of the pallet main structure when
t he pal | et vahinletsi@de wrelds Usmingdt d50% 10 viewed froma |eft-right

cont our 17 om t heTEp H4C8 GTE Gt T ar £ of (R WAId €0 Thds A 66r uot ur e
110 when t |1 Tal tsucture_ i s horizont y yi g t-right
15 directig%}g§ tg&m$ﬁéﬂt§#ﬁfn§% g%§§X2%a#g% ﬁ§§% éytgﬁﬁgﬁgéﬁggérgggy 121

and a termpgl seyes d22:y groundinglhed rcerm nak.box body 121 is a menber
that has an open part 0 at an upper part thereof and supports the 20 stored
vehi cl & si de rel aget eparhahgi8Belf-side Foelaxanpbepinge teéfhi naP béx body
121 includes a term nal box |ower plate_12la and a term nal fixin%,nenber
121c. The terwminal bbkaFowep pFaked1218lp§i¥epl 4Pe MBRbeP2355thaf™®id i xed

(2, the Coptaceol.the pallot VIl psloel e 4301 AT elisd SHlot di of (e

termnal b . ant y agrees'wth a -Tight
wi dth of the, Lop Face0lctRRcURUONinRArtnd. pallet 100 isTh®dieinRa

fixing nmenber 121c 1s a nenber that is 30 fixed relative to the term na
box | ower phateelgdakamg $$5acdB00.
10 For example, the parking-shelf-side relay terminal
141 is electrically connected to the feed terminal 31C when
the pallet 100 is positioned in the parking space 200.

For example, the parking-shelf-side relay terminal

141 has a contact type terminal surface Tl. The terminal

15 surface Tl comes in contact with the terminal surface of
the parking-shelf-side relay terminal 141 to realize power
feed,

The relay cable 142 is a cable that electrically
connects the parking-shelf-side relay terminal 141 and

20 wvehicle-side relay terminal 130 to each other.

The grounding brush 143 is fixed relative to the
pallet main structure 110 and comes in contact with the
parking shelf when the pallet 100 is positioned in the
parking space.

25 The relay grounding circuit 144 is a circuit that

electrically ceonnects the grounding brush 143 and vehicle-

side relay terminal 130 to each other.

The pallet 100 according to the fourth embodiment of

30 the present invention will be explained with reference to



used to fix the vehicle-side relay term nal 130. The term nal cover
122 is a menber to cover the open part 64so that the open part 0 is opened
and cl osed. For exanple, the term nal cover 122 is a plate nenber 5 that
has a term nal cover upper plate 122a and a |left and right pair of term nal
cover side plates 122b and is swi ngable around a rotation shaft arranged on
one si de extrendirrginpgsa left-right direction. The term na

cover upper plate 122a is a plate menber 10 that has an upward convex
circul ar curvatufégure 19 Irhea|elanaWieri ght Lhai rraoflateragandicaydro si de
pl at es 122% each a r..that has an _upward convex circul ar edge

| at b
and a |ineaPe|oﬁ&F%§d§EB°§P$%$€ %ﬁde?dﬁF*ﬁﬁwr%ﬂ Sitd&8 of the ternina
cover 15 upper phate éggghggéif!égﬁf%gufgghﬂpwa%? cony, nggﬁigkarzﬁﬂpes of
v )

the left and right pair of termna er side plates 12 respectively.
The positi arcefrdihe ter ghbakcaever edid@dimechangeahd ep PEENEE M @08

posture to open the open part 0 and a 20 cl osed posture to close the open
part O. is subsdappafildur atheorsamsf athetvahi offetdiedealdledy dmrandialg 130
and relay device 140 are the same as those of the pallet 100 according to
the third éﬁb&ﬁi?nﬁﬁﬂ:—"daﬁabwé%%r e2Ndxpleret ¢ ohs THIEHL IS o tithad. 25

feference 5 therarani ngbe oREeELd! NE OE Dot et - P PR A el the
pal l et accek@ipgnt@.the sixth enbodi ment of the present invention. 30The
pall et 100 according to the sixth enbodi nent of 59 the present invention
i ncluded a pal | eTheapalittudDor ectt@diagt epnichal faodeth? GmidAiaing! e-Si de
relay term nal 130, and a relay device 140. The pallet 100 according to the
si xt h enbod8itfeREedgnt invention includes a pallet main structure 110,
a terminal box 120, a vehicle-side relay terminal 130, and
a relay device 140.
The pallet 100 according to the present embodiment of
15 the present inventicn may have the pallet main structure
110, a left and right pair of the terminal boxes 120, a
left and right pair of the vehicle-side relay terminals 130,
and a left and right pair of the relay devices 140.
The pallet main structure 110 is a plate structure
20  substantially having a rectangular shape when viewed from
above and provided with a left and right pair of guide
faces L that are present between a left and right pair of
long sides E of the substantial rectangular shape and guide
the left and right revolving tires of a vehicie 240.
25 The pallet main structure 110 is a plate structure
substantially having a flat top face and provided with the
left and right pair of guide faces L that are present
between the left and right pair of long sides E of the
substantial rectangular shape and guide the left and right

30 revolving tires of a vehicle 240.



5 the present invention may have the pallet main structure 110, a left and
right pair of the term nal boxes 120, ag%eft and right pair of the
vehicle-side relay termnals 130, and a left and right pair of the relay
devi ces 140. The configuration of the pallet main structure 110 is 10 the
SﬁﬁE as that of the pallet according to the third enbodi nent, and
therefore, explapation thereof is omtted. The. struct.ure he
term nal box 12018 T’E’ﬁgps%rf%aja% THA SO _I"Felopél}a]yethafﬁo “a @oﬁrl%itnéjg%(?&t he
third embogippat, 180d LNBLELOLE, HRIPLRANALLAN dehBkeal 119 Ocitedailsthe
vehicle-side relay termnal 1 S atermnal that is electrically

connected {;geai6haigj th&ablmyZbly projecthor exanple4.the vehicle-side
relay termnal 130 is a socket. The vehicle-side relay termna
130 i s supportedTunet lpa20eatheuppen memdzox 120, is a plake exediificé 1 rehe

vehicle-side relay termnal 130 is supported with a termnal fixi menber
121c. 5 subphentinklyehrFiRYsPde S Hérm AP 36N ER Vi-FrEd, f&%@

vehi cle- i de rel ay.Lermenal 138 iscseparat od Aoy Lo 33.thecreraion

fixing nmenB ge“Im’‘wAi’'ch a relay cabl é i's extendable. A

terminal syptaserof ahhe.yghi chesside feldy tasdd nalsdhdf siieddimdche
termnal box 120 nay be oriented upward. The relay device 140 is an

el ectric deuweceefbaindOr igimysaipowss lfcedr fsidmsaEpower source device to the
vehicle- 60 side relay term nal
Figure 19 illustrates a state that the pallet upper
10 member 111 forms the left and right pair of guide faces L
sandwiched between the long sides E.
The pallet beam members 112 are beam structures that
are fixed relative to the pallet upper member 111 in such a
way as to cross the long sides E.
15 The pallet wheels 113 are wheels that are rotatably
fixed relative to the pallet beam members 112.
The pallet wheels 113 are capable of rolling on the
top faée of the above-mentioned parking shelf 210.
The locking projection part 114 is a projection that
20 is provided for the pallet beam member 112 and is engaged
with the above-menticned pallet lock mechanism 220 to
prevent the pallet 100 from traversing.
The terminal box 120 is a structure that is arranged
on the top face of the long side of the pallet main
25 structure and defines an upward convex contour.
The remaining configuration of the terminal box 120
is the same as that of the pallet according to the third
embodiment, and therefore, explanation thereof is omitted.

The configurations of the vehicle-side relay terminal

30 130 and relay device 140 are the same as those of the



The structure of the relay device 140 is the sanme as that of the pallet 100
according to the third enbodi nent, and %gerefore, expl anation thereof is

omtted. 5 The pallet 100 accordi to the seventh enbodi nent of the
present invention will be explained with reference to the draw ngs.

Figure 23 is an arrow F-F view of the pallet 10 according to the seventh
enbodi nent of the present invention. An essential configuration of

the pal | et pa@0ehceoradinggnco the thevditirenbBaratptnol £RE priedeéHtobcvent i on
IS substantiallx the sane as that of the pallet 15 according to the third
enbodi nent SXRAGEh&PRP o BET XD Hrfatd E%g the sane parts are omitted and
different points wll be explained. The pallet 100 according to the
present enbodi nent includes a pallet main structure 110, a term nal box
120, a 20 vehi cl ensi ganekay: deerdaamdiid0, tandha rekay dewocend4@. of

The pallet 100 according to the present enbodi nent may have the pallet main
structuse the, radseht andraritghin paill dfet hupleinthalvibbxeste2@ncg Iteft and
right pair of the vehicle-side relay termnals 130, and a left and right 25
pai r of thé&heePagvdedPees 140. The configurations of the pallet main

structure 110, terninal ogﬁ%gghigggrggh%@kﬁ-§i%§tH%Baxaﬁﬁkg%gggﬁﬁﬁg;are

the same as thosé™8F th according e'si X ment, and

therefore, a%_%selramagi pps hhereefn arfodihded. o 80The pelandemifandidhis an
el ectric device that 61 relays power fed froma power source device to the

vehi cl e- si gdegnekaplt esmamalarrow F-F THew el2dy aevitee d@alll etayadravel iang
par ki ng-shel f-side relay termnal 141, a relay cable 142, a grounding brush
5 143,1@ r&bayhgr 6uAthngnepdtugnt 144 thendresesitay ngablteC8t ori ng devi ce 145.

Figure 20 illustrates a state that the position of a
terminal cover 122 is a closed posture.

Figure 21 illustrates a state that the position of
the terminal cover 122 is an open posture.

15 Essential parts of the pallet 100 accerding to the
fifth embodiment of the present invention are substantially
the same as those of the pallet according to the third
embodiment, and therefore, explanations of the same parts
are omitted and different points will be explained.

20 The pallet 100 according to the fifth embodiment of
the present invention includes a pallet main structure 110,
a terminal box 120, a wvehicle-side relay terminal 130, and
a relay device 140.

The pallet 100 according to the fifth embodiment of

25 the present invention may have the pallet main structure
110, a left and right pair of the terminal boxes 120, a
left and right pair of the vehicle-side relay terminals 130,
and a left and right pair of the relay devices 140.

The structure of the pallet main structure 110 is the

30 same as that of the pallet according to the third



The configurations of the parking-shelf-side relay termnal 141, relay
cabl e 142, grounding brush 143, and rel grounding circuit 144 are the
sanme as those of the 10 pallet 100 according to the third enbodi nrent, and

t herefore, explanations thereof are omtted. The relay cable storing
device 145 is a device that automatically stores the relay cable 142 under
the termnal box 120. 15The rel ay cable storing device 145 includes an

i dl er 145aempofiakenip audh;heuraf i SFPAGRAEERENEERTE9Ecis omittedme jdl er
145a is a pulley that idles., The ay cable 142 is und .al ong _about 1/4
of the circunfer@%EeESmeﬂ%li8P§r5§55§? ?OfﬁguF May g§8F61f4fI%€n ertically
ext ended on.a sjde.thereof t LS connected to the vehi clersideehay

t erm nal 1%8 d%ggigkghbsta%tia |y hori onﬁally ext ended &% t he oggbsite

si de thereat rhhatré San@uner Braunt theai-d eontédhacorbdne. take-up 145b is a
pulley that idles and applies tension to the relay cable 142 that is wound
around Subst anti @hkyvhalitleheider cahder eaceinglt helt dke- g BABBPained The

bi asi ng mechani sm 145c aegljes a bi asing forceléﬁ the take-up 145b to apply
e

tension tolfREr} el ySERRFQ Uy XhdiEdmigeanprs, bi asi ng mechani sm 145c

512000 82 PO o, DD, L0 VRVl Bl 6l Rt ndt 1Bk lR0. 1
130 is released;athe&contour from the top face of the pallet main
structure when the pallet main structure 1is horizontally
10 viewed from a left-right direction.

The terminal box 120 may define an upward convex
circular contour from the top face of an upright part F of
the pallet main structure 110 when the pallet main
structure is horizontally viewed from a left-right

15 direction.

The terminal box 120 may have a terminal box body 121
and a terminal cover 122.

The terminal box body 121 1is a member that has an
cpen part O at an upper part thereof and supports the

20 stored vehicle-side relay terminal 130.

For example, the terminal box body 121 includes a
terminal box lower plate 121a and a terminal fixing member
121c.

The terminal box lower plate 12la is a plate member

25 that is fixed to the top face of the pallet main structure
110. A left-right width of the terminal box lower plate
121a is substantially agrees with a left-right width of the
top face cf the upright part F.

The terminal fixing member 121c is a member that is

30 fixed relative to the terminal box lower plate 12la and is



5 relay cable 142 is pulled under the term nal box 120 and the vehicle-side
relay termnal 130 is supported with th§8tern‘i nal fixing nmenber 121c.

The pallet 100 according to the eighth enbodinent 10 will be explained with
reference to the draw ngs. Figure 24 is an arrow F-F view of the

pal l et according to the eighth enbodi nent of the present invention.

Essential parts of the pallet 100 accordi % to the
ei ght hembodPRENEST F hépFas et Hviiti isaré ' 85 SGBELEALI 4PPy the same as those

of the pall et acﬁﬁédgggmigaﬁhgo%gkrg2§??9d5”%%hgﬁ?nQOtQ%%%Ep&%E CRET

expl anati ons of € sanme parts are omtted an ferent points will be

expl ai ned. ;The gakbet 00 pecqidi RGhAto ot he ebghth erhodiseas. of 20 the
present invention includes a pallet main structure 110, a term nal box 120,

a vehicl e-si de rebayekenpiaal ti80;emanicha. rateyr déd ces MEplate membEre
pal l et 100 according to the present enbodi ment may have the pallet nmin
struct Ure thet haseft tEairightcRB it RIEe ettiPafBorede2027¢ | ef t

and right paiy, of the vehicle-side relay ter.n nal 30, a left .and
right pair é'Jgthep?Je]F af%e&ie&’g‘%niio.cov r Sille Tﬁza%Sﬁf i S%?%t i‘—’lonnfI of %t he
pal | et mai re 04 st %aﬁ% S | Let din
to the thi Egigggg%o% mentd, gng&e? ere org%‘lggip%%%gt}?goér?t hgr eéolggi %qg%irtteg.

63 TheeheiAynah Hoxe A20-ighta Sidedstivhe that is arranged on the top
face of a long side E of the pallet main structure and fornms an upward

convex contour. The terminaTheovehiudresirletelldla dravianallal30 mermyeiye
explained 5 later) is stored in the term_nal box 120. The term nal
box 126 mafhEbr RR An2RpWAY - € FRAEE R T EG AR c GHESGFYFFom t he top face of the

Do 1ot -1 gnPhl SetRolakNe B0 | 5L MALE SLLUGIAN e MAdO it 1 ened

froma left-righ i rection. erm nal X orm an upward
convex cirgubar & olfef ronpibeet eprnbage fa@nnupr ight upabtdF @fnvdie

pall et main structure 110 when the pallet nmain structure is horizontally
vi ewed fronmiachieht-edghtadi rectireer lower edge.
A left and right pair of sides of the terminal cover
15 upper plate 122a are fixed to the upward convex circular
edges of the left and right pair of terminal cover side
plates 122b, respectively.
The position of the terminal cover 122 is changeable
between an open posture to open the open part O and a
20 c¢losed posture toc close the open part O.
The configurations of the vehicle-side relay terminal
130 and relay device 140 are the same as those o¢f the
pallet 100 according to the third embodiment, and therefore,
explanations thereof are omitted.
25
The pallet 100 according to the sixth embodiment will
be explained with reference to the drawings.
Figure 22 1is an arrow F-F view of the pallet
according to the sixth embodiment of the present invention.

30 The pallet 100 according to the sixth emboediment of



15When the position of the term nal cover changes froma closed posture to
an open posture, the termnal box lifts S%he vehicl e-side relay term nal by
a predeterm ned height. The terninal box 120 may have a term nal box
body 121, a term nal cover 122, and a termnal |ift arm 123. 20The
configurations of the term nal box body 121 and term nal cover 122 are the
same as those of the pallet 100 according to the third enbodi nent, and

t her ef or e, tBgpPaREENBNSITREFEOF BRel'GRT t2P3 T TBHM FaITIGHY Car 140123 i s

an armthat is 25 interli thm) enent, of hetermnal er 122 and
when t he p&sltﬁrBIﬁHBE E ﬂéﬁm ifal’S é‘re “CHERgES falyO W lnarloi% "p88Fure to
t he open pgsggfr% V {%%Héet{@o vehi cl e-si de rel ay term naI 130 by the

ef ght.

pr edet er mi ne Figure 24 illustrates the termnal |ift
arm 123 fixed 30Thel ghilvett adthead@imiing woVene 122xth64mbodimenWhelt t he
position of the termnal cover is the closed posture, the termnal lift arm

123 ret¥ actbeurndeEseantie tmrenitmain coger ha22. the palleWGlﬁltlh§tp¥@1§1tﬂl|r@n of

the term nal cover_is the open_ 5 posture tge termnal 1ift ar?&a.ZS lifts
the vehicl -8 dé re®Ey PBAMMHANEIFPYy Phet Fed@%ﬁaﬁeob% h Th

P he o oaeRidnb Ot bRy THOLE, SFDRAL THOR A 2o RE. SXPIRY r{eedfmwn%ﬁgr gherence

to the dra ure i S a plran ViEW of t "accordi ng fo the
ninth e”bOQhHEQtl@%ttgﬁdpfﬁfﬁ@t pd WM it relay def$septiab.parts of the
pal l et according to the ninth enbodi nent of the present invention are
substanti al | y t hehsapenasgthaseoofcf hehgabd Eltetaooindi sigrutar udee 1flGuritsh 15
enbodi nent, and therefore, explanations of the sane parts are omtted and
di f f erEht @5ﬁnt%@mﬁ| psbgj@%p|§¢heﬁhe pallet according to the third

embodiment, and therefore, explanation therecf is omitted.

e

The structure of the terminal box 120 is the same as
that of the pallet 100 according to the third embodiment,
and therefore, explanation thereof is omitted.

15 The vehicle—-side relay terminal 130 is a terminal
that is electrically connected to a charging cable 25C.

For example, the vehicle-side relay terminal 130 is a
socket.

The vehicle-side relay terminal 130 is supported with

20 the terminal box 120.

For example, the vehicle-side relay terminal 130 is
supported with a terminal fixing member 1Zlc.

When the vehicle-side relay terminal 130 is lifted,
the vehicle-side relay terminal 130 is separated away from

25 the terminal fixing member 12lc within a range in which a
relay cable is extendable.

A terminal surface of the vehicle-side relay terminal
130 stored in the terminal box 120 may be oriented upward.

The relay device 140 is an electric device that

30 relays power fed from a power source device to the vehicle-



The pallet 100 according to the present enbodi nent includes a pallet main
structure 110, a term nal box 120, a vehjcle-side relay termnal 130, and a
rel ay device 140. 20 The pallet 100 according to the present enbodi nent may
have the pallet main structure 110, a left and right pair of the term nal
boxes 120, a left and right pair of the vehicle-side relay termnals 130,
and a left and right pair of the relay devices 140. 25The structure of the
pal | et mai aiderpetay etquoinasl + he sane as that of the pallet 100 according

to the fourth enbodi nent, and therefore Ianatlgnotherﬁgf is om. tted.
The term nal boxT3205FEUG-StF uet uFeet hg aYs G¥rangdd’on®t he®t 85" Fal8 of a

| ong si de gggfc Lie tﬁl%h féae M RO SLLNG ecﬁfﬁyget@@dtﬁer%ﬁa lé%%rdqm%%vex

cont our. |cIe side'r erm nal 130 (to be expl ai ned

later) is sharedeiacihe, t&fﬁ!ﬂdﬁ!u@%th%@eof is omTbeesierninal box 120 may
form an upward convex circular contour fromthe top face of the pallet main

5 strucdure when the pallet naln structure is horizontally viewed froma

| eft-right direction. he term nal box 120 nmay fornggg upwarg convex
sem spheri cal coﬁb@upaii%ﬁ1%%% AP IHCY J1° (e RVt g osergeture 110

when the pallet main_struct i's orizontal \% d e right
di rection. Bhe presgpk ngﬁp éPnb&%agz Eﬁaﬁx%a%%ﬁ%#tgiﬁﬁna%%g %d%glzl and
a termnal .fOvVEf- &gg% The term nal box body 121 is a nmenber that
has an open part at n upper part thereof and supports the stored 15

vehi cl e-side rel pygteeni pal 180.an arroWworF-eéxanplesy tdfe teéwen palllkox body
121 includes a termnal box |lower plate 121a, a |left and right pair of

term idl bescsrdenpl ates I2Eh, SaRENEN ereAbrdingnd ngofenbBP 1PresepdThe

term nal box lower plate 121a is a plate nenber
inventicn.

An essential configuration o©f the péllet 100
according to the seventh embodiment of the present
invention is substantially the same as that of the palilet

15 according to the third embodiment, and therefore,
explanations of the same parts are omitted and different
points will be explained.

The pallet 100 according to the present embodiment
includes a pallet main structure 110, a terminal box 120, a

20 vehicle-side relay terminal 130, and a relay device 140.

The pallet 100 according to the present embodiment
may have the pallet main structure 110, a left and right
pair of the terminal boxes 120, a left and right pair of
the vehicle-side relay terminals 130, and a left and right

25 pair of the relay devices 140.

The configurations of the pallet main structure 110,
terminal box 120, and vehicle-side relay terminal 130 are
the same as those of the pallet 100 according to the sixth
embodiment, and therefore, explanations therecf are omitted.

30 The relay device 140 is an electric device that



that is fixed relative to the top face of the pallet main structure 110.
The left and right pair of term nal box6fide pl ates are plate nenbers that
have | ower sides fixed relative to a 25°teft and right pair of edges of the
term nal box |lower plate 121a, form an upward convex sem spherical shape,
and are partly provided with an open part O. The term nal fixing
menber 121c is a menber that is fixed relative to the term nal box | ower

pl ate 12larghdyFsPI0eusEedt Brom xa t Hevsie iU s i MY sl P ttdeniviraliciso. 66
The term nal cover 122 is, a nenber to cover the open part 0 so that the
open part 8-f§ B%L%%dUEWEQﬁ%Eed. For exanple, the terminal cover

122 is a plate n@ggerretlg _@@éi%t%m naly coves upnelrplalerk22a apd is
tion shaft arraﬁb

swi ngabl e 5 around a rot ed on one side extending in a
left-right rdikecCtie®@minal 141,The teraynaakgeversapper gpbahaiig2ariusha pl ate
menber that has an upward convex sem spherical shape and is capabl e of

cl osi ngp t hé4dpere paeilag. $0Thedpuosi tdiaeust thédt erarichak covkry 122bile
changeabl e bet ween an, open posture to open the open part 0 and a cl osed
posture toSEPSé%gt%%vb‘b%nl’bgﬂ 0. The pallet 100 according to the

tenth enbodinentT§%a15 tg¥§d%%§§ent feQﬁkﬁnpéQgthﬁsﬁé?kégfﬁ%"Me?gg

i
reference to the ﬁfﬁbs lonsFigure schematic view o

par ki ng apparatHs) aqear di Agr 4@ E!&%lberi@,eﬂ?QQhHBﬂﬁ ofpAk® PLesentand
i nvention. The pallet 100 according to the fenth en%odlnent of 20 the

present invenaiyolrbsndipgl ldtrcuhiat 14! usesd fbe tshecparki tigoapparfaths
enpl oyi ng the el evator-and-slide nmethod or planar reciprocatory nethod.

The parki ngaapphr 40 tisescacebrdi e thor t Hel ehisdorimentas a1 (thesiesent

i nvention are_confjgured to Eovide Lh% %QIOMFnentioned ef fects.
explanatldéns there are cmitted.

The relay cable storing device 145 is a device that
automatically stores the relay cable 142 under the terminal
box 120.

i5 The relay cable storing device 145 includes an idler
145a, a take-up 145b, and a biasing mechanism 145c.

The idler 145a is a pulley that idles. The relay
cable 142 is wound along about 1/4 of the circumference of
the idler 145a.

20 The relay cable 142 is vertically extended on a side
therecf that i1s connected to the vehicle-side relay
terminal 130 and is substantially horizontally extended on
the opposite side thereof that is wound around the idler
145a.

25 The take-up 145b is a pulley that idles and applies
tension tc the relay cable 142 that 1is wound around
substantially half the circumference of the take-up 145b.

The biasing mechanism 145c applies a biasing force to
the take-up 145b to apply tensicn to the relay cable 142.

30 For example, the biasing mechanism 145c is a ccoil



In the parking apparatus having a plurality of the parking spaces 200, the
pallet 100 is used to | oad the vehicle % 0. The pallet main structure 110
of the pallet 30 100 is a plate structu substantially having a
rectangul ar 67 shape when vi ewed from above the pallet 100. The top face
of the long side E of the pallet main structure 110 is provided with the
termnal box 120 that fornms an upward convex contour. 5The vehicle-side
relay ternmspalLng30 that is electrically connectable to the charging cable

250 for feeding wer to the vehicle 240 is stored | t.erm.nal box.
Power from the p% ft cE '%ﬁ?%ﬂﬁ)ﬁ%g?%léﬁﬁﬂﬂ?% o%gﬁ %ﬁeq%e &7 devi ce

140 to thetﬁghgg¥232%g§léﬁi?%eﬁgéﬁﬁﬁgkp%htl3o' The vehicle 240 is guided

al ong the guid et 100 and is | oaded and unl oaded to and

fromthe pallet %08n Rowervdiedfd-@ndche:poneialsousCeidevictea3eq, i shfed

t hrough the relay device 140, vehicle-side relay term nal 130, and charging
cabl e 250 telthke cEBlechi4d ei240ulhat usden tihe guereldaicelgox, 120 and To
sandwi ch the left and rL%ht pair of guide faces L of the g&llet mai n
structure P8, VeRd GiSrifdRE p&EY FoiE 8y ahfbdial 6HEPPRESFelt “And S ght
pair of |ong_side ..The term nal,.box 120 is arranged on the upright part
F. 20 Vhent%ﬁglggﬁigfélﬁﬁdm?%bﬁﬂﬁggéhalong the guide faces L and is | oaded
onto the pallet 100, the tires of the vehicle 240 are not easily damaged
even if the tires go onto the upright parts F. The term nal box 120 has an
upward convex ci radl asaRbeicontouracdwerdirgr i zontidhd y esgbnhf ramcd dmefrtt- r i ght
direction, and therefore, the tires of the vehicle 240 are not easily
damagedd evehlilf behexplaéseqg o bt or e trrarsraritvaltisograpgngs - The term nal

box body 121 that  suppor the vehicle-side_relay.termnal_.130 has the open
part 0 at an uppér9% pa%? t her edt, ?ﬁﬁowerﬂiﬁaf¥53@ef°€2fj5%vé%§ﬁfﬁe open

part 0 according to the eighth embodiment of the present invention.
Essential parts of the pallet 100 according to the
eighth embodiment of the present invention are
15 substantially the same as those of the pallet according to
the third embodiment, and therefore, explanations of the
same parts are omitted and different points will be
explained.
The pallet 100 according to the eighth embodiment of
20 the present invention includes a pallet main structure 110,
a terminal box 120, a vehicle-side relay terminal 130, and
a relay device 140.
The pallet 100 according to the present embodiment
may have the pallet main structure 110, a left and right
25 pair of the terminal boxes 12C, a left and right pair of
the vehicle-side relay terminals 130, and a left and right
pair of the relay devices 140.
The configuration cof the palliet main structure 110 is
the same as that of the pallet 100 according to the third

30 embodiment, and therefore, explanation thereof is omitted.



68 in an open and cl ose fashion, and a term nal surface of the vehicle-side
relay termnal 130 is oriented upward. %gen the termnal cover 122 that
covers the open part 0 of the term nal x body 121 is opened, the charging
cable 250 can 5 be connected to the upward-oriented term nal surface of the
vehicl e-side relay term nal 130. The term nal cover 122 is sw ngable
around a rotation axis extending in a left-right direction to change the
open posture andTBRosedmpbatubexf Héfh dfe a Fansithee. thed 16 taranesd cover

122 is turned to the open posture sp that .the charging cable 250 i s coupled
with the vEfi ct’esit6® rgﬁﬁg t%’#jmanafoﬂ%o.m‘ﬁ{%}e ]cgfha? irif%ecalﬁ?gl@_so %8 errgved
fromthe vehi - sl.d e i t ed posture is
establishe%?k%égﬁgérg?%yfgég%§£?L ﬁﬁ%ﬁ%qﬁﬁggtQgﬁﬁng'connected to the

vehi cl e-si de rel ayet eeRiipak-338ei seauofBiineakly 1stored wadesxdiRg rieer m nal
box 120. When the vehicle-side relay terminal 130 that is pulled is
rel eased, flhterel ay sabted 142 s stoomediaindex fLRE-t er mi nal box 120. 20When

the position of the term nal_ cover 122 is set to the open posture, the
vehi cl e-si de rel ajSt eFRFREIEA360°G% 154% eB2By ACPTed®t er iR h&iGWEZS0 t hat

t he VEhiC|e“Sid§a%gh$rn&ﬁﬂﬁi%%lm13$é%55%$§i%gcgr%%Pe%ﬁg?ﬁgiiggEhg%H}Pal

cover 122 1§78 e open~post he parking s supports

the pallet s100ctn & hgrRar king sRaCEL20Q IS SBde-Bhr£OoRdugidve dimlAnial .
When the pallet 100 is positioned in the parking space 200, the grounding

brush 143 f#iigeddt orembot 1@ facstofditteetgalnl.et main structure 110 conmes in
contact with the parking shelf 30 210, so that the grounding brush 143 and
t he grdundi ng The terminal box 120 may form an upward convex
circular contour from the top face of an upright part F of
the pallet main structure 110 when the pallet main
structure is  horizontally viewed from a left-right
direction.

15 When the position cof the terminal cover changes from
& closed posture to an cpen posture, the terminal box lifts
the vehicle-side relay terminal by a predetermined height.

The terminal box 120 may have a terminal box body 121,
a terminal cover 122, and a terminal lift arm 123.

20 The configurations o¢f the terminal box body 121 and
terminal cover 122 are the same as those of the pallet 100
according to the third embodiment, and  therefore,
explanations thereof are omitted.

The <terminal 1lift arm 123 1is an arm that 1is

25 interlinked with movement of the terminal cover 122, and
when the position of the terminal cover changes Zfrom the
closed posture to the open posture, lifts the wvehicle-side
relay terminal 130 by the predetermined height.

Figure 24 illustrates the terminal 1ift arm 123 fixed

30 relative to the terminal cover 122.



69 term nal of the vehicle-side relay termnal 130 are electrically
connected to each other. As a result, thé grounding terminal of the

vehicl e-side relay term nal 130 can be grounded. 5The left and right pair
of term nal - boxes 120 that store the vehicle-side relay termnals 130 are
arranged along the long sides in a point symretry around the center of the
pal l et main struetene thdOpcWhenochher pahketeisi hal nesvdy 180:Klegrras 4 one of
the left and right pair of 10 vehicle-side relay termnals 130 is usable.
The term n&cspoxe120the preayduidiad] elidthavema 1w presfrekeés sondhat itHee
vehi cl e does not hit the iféninal box 120. Since the open part O
of the term-haf-"Box“236"%i 5 covered with the termnal cover, a water proof

oructure ey capiLy b oaliBate of e PSRBT ke LTS S R o

limted to the above-nenti‘one n OWS "V

20 wi t hput pdepakti ngnkr atdie=scoperof atheipresent si RNk cle-side

Al t hough the expl anations have been made in connection with the parking

appar at us eppkygytagnihel el 2Vadtwrtinetthedlqrankiingdmeeiahitsm this does not
limt the present invention. The present invention is applicable to 25 a
par ki ng apparatus enpl oyi ng any one of the nerry-go-round nethod parking

hani I Ki hani el tor-agnd-slid t hod
par ki ng mechant SRiCpPaRdr r BEFRFOLAPOry MEEnGH dbay RS HBERaNIaR] C

transport - ; i ni : t wo- st age/ nul ti st age
andi1siRLe mﬁ%@@f&%&g trae%%d cﬁg}ﬁﬂag

met hod 30 par ki ng nmechani sm t he termi nals are connected
to eacln ot her inFiherexpbanat izonsiar heidwrsrnahs paYibe kRUERL nkNte
contact with each other, or may be connected to each other in a noncontact
f ashi on. SAREhoLgh! t tebe@inette-ofi déer @lraypenér ninmeht180. and
parking-shelf-sige relay. terminal are electrically connected to each other
t hrough the |ong ?%?%&1%%bpﬁrﬁ%20fntPﬁePéiéﬁénéFP8ﬁ§}n9héovéﬁﬁcmén§ﬁde

ety LermhngbadinndePay NSNSl 16h8Y: 161 MLDE JRY-AHRSLANY! ALY be
same as those of the pallet according to the fourth

15 embodiment, and therefore, explanations of the same parts
are omitted and different points will be explained.

The pallet 100 according to the present embodiment
includes a pallet main structure 110, a termiral box 120, a
vehicle-side relay terminal 130, and a relay device 140.

20 The pallet 100 according tc the present embodiment
may have the pallet main structure 110, a left and right
pair of the terminal boxes 120, a left and right pair of
the vehicle-side relay terminals 130, and a left and right
pair of the relay devices 140.

25 The structure of the pallet main structure 110 is the
same as that of the pallet 100 according to the fourth
embodiment, and therefore, explanation thereof is omitted.

The terminal box 120 1s a structure that is arranged
on the top face of a long side E of the pallet main

30 structure and forms an upward convex contour,



10 with each ot her. EXPLANATI ON OF REFERENCE NUVERALS H: Vertical novement

space (hoi stway) G Horizontal nmogmnent space 15Ti

surface T2: Second term nal surface R Curvature S: Stroke
Pal | et 11: Pallet main structure 12: \Weel 13:
term nal box 14: Locki ng projection part 2520:

space 30: Parking, spagg; 40:-JI@0SPOTLy dBYEREhaT 130 (to be

First term na

5: Vehicle 2010:
Pal | et -si de
Load/ unl oad

explained

10

15

20

25

30

later) is stored in the terminal box 120.

The terminal box 120 may form an wupward convex
circular contour from the top face of the pallet main
structure when the pallet main structure is horizontally
viewed from a left-right direction.

The terminal box 120 may form an upward convex
semispherical contour from the top face of the pallet main
structure 110 when the pallet main structure is
horizontally viewed from a left-right direction.

The terminal box 120 may have a terminal box body 121
and a terminal cover 122.

The terminal box body 121 is a member that has an
cpen part at an upper part thereof and suppoerts the stored
vehicle-side relay terminal 13C.

For example, the terminal box boedy 121 includes a
terminal box lower plate 12la, & left and right pair of
terminal box side plates 121b, and a terminal fixing member
i21c.

The terminal box lower plate 12l1la is a plate member
that is fixed relative to the top face of the pallet main
structure 110.

The left and right pair of terminal box side plates
are plate members that have lower sides fixed relative to a
left and right pair of edges of the terminal box lower
plate 12la, form an upward convex semispherical shape, and
are partly provided with an open part O.

The terminal fixing member 121c is a member that is
fixed relative to the terminal box lower plate 12Z2la and is

used to fix the vehicle-side relay terminal 130.



41: Lift cage 42: Wnding device 3050: Transfer device 71 60: Connector
61: First termnal 6la: First term nal nber 61b: Sw ng support nechani sm
562: Second term nal 62a: Second term nal nenber 62b: Straightforward
support nechani sm 62c: Biasing nechanism 70: Feed circuit 1071: Feed cable
72: Feed plug 80: Power source circuit 81: Power source cable

The terminal cover 122 is a member to cover the open
part O so that the open part O is opened and closed.

For example, the terminal cover 122 is a plate memberxr
that has a terminal cover upper plate 122a and is swingable

5 around a rotation shaft arranged con cne side extending in a
left-right direction.

The terminal cover upper plate 122a is a plate member
that has an upward convex semispherical shape and 1is
capable of closing the open part O.

10 The position of the terminal cover 122 is changeable
between an open posture to open the open part O and a

closed posture to close the open part O.

The pallet 100 according to the tenth embodiment of
15 the present invention will be explained with reference to
the drawings.
Figure 26 is a schematic view of a parking apparatus
according to the tenth embediment of the present invention.
The pallet 100 according tc the tenth embediment of
20 the present invention 1is a pallet that is used for the
parking apparatus employing the elevator-and-slide method

or planar reciprocatory method.

The parking apparatuses according to the embodiments

25 of the present invention are configured to provide the
below-mentioned effects.

In the parking apparatus having a plurality of the

parking spaces 200, the pallet 100 is used to load the

vehicle 240. The pallet main structure 110 of the pallet

30 100 is a plate structure substantially having a rectangular



82: Power source panel 1590: Parking shelf 91: Parking shelf rail 92:

Lock/ unl ock nmechani sm 93: Term nal surfage cover nenber 94: Link nmechani sm
20 C. Center E Long side L: Guide face F: Upright part 250: Open part Ti:
Term nal surface 230: Load/unload space 240: Vehicle 250: Charging cable
30251: Charging termnal 72 252: Charging cabl e body

shape when viewed from above the pallet 100. The top face
of the long side E of the pallet main structure 110 1is
provided with the terminal box 120 that forms an upward
convex contour.

5 The  vehicle-side relay terminal 130 that is
electrically connectable to the charging cable 250 for
feeding power to the vehicle 240 is stored in the terminal
box. Power from the power scurce device 300 is relayed
through the relay device 140 to the vehicle-side relay

10 terminal 130. The vehicle 240 is guided along the guide
faces L of the pallet 100 and is lcaded and unloaded to and
from the pallet 100. Power fed from the power source
device 300 is fed through the relay device 140, vehicle-
side relay terminal 130, and charging cable 250 to the

15 wvehicle 240 that is on the guide faces L.

To sandwich the left and right pair of guide faces L
of the pallet main structure 110, the upright parts F are
arranged along the left and right pair of long sides E.
The terminal box 120 is arranged on the upright part F.

20 When the vehicle 240 is guided along the guilde faces L and
is loaded onto the pallet 100, the tires of the vehicle 240
are not easily damaged even if the tires go onto the
upright parts F.

The terminal box 120 has an upward convex circular

25 contour when horizontally seen from a left-right direction,
and therefore, the tires of the vehicle 240 are not easily
damaged even 1if the tires go onto the terminal box 120.

The terminal box body 121 that supports the vehicle-
side relay terminal 130 has the open part O at an upper

30 part thereof, the terminal cover 122 covers the open part C



100: Pallet 110: Pallet main structure 111: Pallet upper nmenber 5112:
Pal | et beam nenber 113: Pall et wheel 11%' Locki ng projection part 120:
Term nal box 121: Term nal box body 101 qa: Term nal box | ower plate 121b:
Term nal box side plate 121c: Term nal fixing menber 122: Term nal cover
122a: Term nal cover upper plate 15122b: Term nal cover side plate 123:

Termnal lift arm 130: Vehicle-side relay term nal, 140: Rel ay
devi ce in an open and close fashion, and a terminal surface of the
vehicle-side relay terminal 130 is oriented upward. When

the terminal cover 122 that covers the open part O cf the
terminal box body 121 is opened, the charging cable 250 can

5 be connected to the upward-oriented terminal surface of the
vehicle~side relay terminal 130.

The terminal cover 122 is swingable around a rotation
axis extending in a left-right direction to change the open
posture and closed posture from one to another. The

10 terminal cover 122 is turned to the open posture sc that
the charging cable 250 is coupled with the vehicle-side
relay terminal 130. The charging cable 250 is removed from
the vehicle-side relay terminal 130 and the closed posture
is established.

15 The relay cable 142 whose first end is connected to
the vehicle-side relay terminal 13C is automatically stored
under the terminal box 120. When the vehicle-side relay
terminal 130 that is pulled is released, the relay cable
142 is stored under the terminal box 120.

20 When the position of the terminal cover 122 is set to
the open posture, the vehicle-side relay terminal 130 is
lifted by a predetermined height so that the wvehicle-side
relay terminal 130 is easily grasped when the terminal’
cover 122 is set to the open posture.

25 The parking shelf 210 that supports the pallet 100 in
the parking space 200 is made of conductive material. When
the pallet 100 is positioned in the parking space 200, the
grounding brush 143 fixed to a bottom face of the pallet
main structure 110 comes in contact with the parking shelf

30 210, so that the grounding brush 143 and the grounding



141: Parki ng-shel f-side relay term na
brush 144: Relay grounding circuit 145:;Relay cable storing device 145a:

| dl er 25145b: Take-up 145c: Biasi ng mechani sm 200: Parking space 210:

Par ki ng shel f 220: Pall et

Pal I et tragg£§£nng|8§ 5%%g: %EﬁggieéggaeLiLélg§Ch%g%%§£al 130 are

10

15

20

25

30

electrically connected to each other. As a result, the
grounding terminal of the vehicle-side relay terminal 1130
can be grounded.

The left and right pair of terminal boxes 120 that
store the vehicle-side relay terminals 130 are arranged
along the long sides in a point symmetry arcund the center
of the pallet main structure 110. When the pallet is
turned by 180 degrees, one of the left and right pair of
vehicle-side relay terminals 130 is usable.

The terminal box 120 is producible to have a low
profile, so that the vehicle does not hit the terminal box
120.

Since the open part O of the terminal box 120 is
covered with the terminal cover, a waterproof structure may

easily be realized.

The present invention is not limited to the above-
mentioned embodiments and allows various modifications
without departing from the scope of the present invention.

Although  the explanations have been made in
connection with the parking apparatus employing the
elevator method parking mechanism, this does not limit the
present invention. The present invention is applicable to
a parking apparatus employing any one of the merry-go-round
method parking mechanism, elevator method parking mechanism,
elevator—and-slide method parking mechanism, pilanar
reciprocatory methoed parking mechanism, transport-and-store
method parking mechanism, and two-stage/multistage method

parking mechanism.

20142: Rel ay cabl e 143: G oundi ng

_ | ocki ng mechani sm 30300: Power source device
310: Feed term nal 320: Feed cable 330: Power source box 400:

73
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Although the terminals are connected tc each other in
the explanations, the terminals may be brought into contact
with each other, or may be connected to each other in a
noncontact fashion.

5 Although the wvehicle-side relay terminal 130 and
parking-shelf-side relay terminal are electrically
connected to each other through the long relay cable 142 in
the explanations, the vehicle-side relay terminal 130 and
parking shelf relay terminal may substantially be integral

10 with each other.

EXPLANATION OF REFERENCE NUMERALS
H: Vertical movement space (hoistway)
G: Horizontal movement space
i5 Tl: First terminal surface
TZ2: BSecond terminal surface
R: Curvature
3: Stroke
5: Vehicle
20 10: Pallet
11: Pallet main structure
12: Wheel
13: Pallet-side terminal box
14: Locking projecticn part
25 20: Load/unload space
30: Parking space
40: Transport device
41: Lift cage
42: Winding device

30 50: Transfer device



30Docunent 1: Japanese Unexam ned Patent Application HO5-256038 2:
Japanese Unexam ned Patent Application HQ4-366283 3: Japanese Unexamni ned
Pat ent Application HO5-227668 4: Japanese Unexanm ned Patent Application
HO6- 57086 5: Japanese Unexam ned Patent Application HO6-67987 6: Japanese
Unexam ned Patent Application HO6-81507 7: Japanese Unexam ned Patent
Application HO6-121407 8. Japanese Unexam ned Patent Application

HO6- 318288 O: Jé&éne%%n%%?%ﬁi ned Patent Application HO7-004095 10:
Japanese Unexami ned P i cation H10-030354 11: Japanese Unexam ned
Pat ent Applicati%ﬁ' 7% U |¢%lg1%l|ng°ﬁi No. H10- 124719 Document 12:

Japanese Unexam red -Paient+ Apphicalll ermddell | cati on No. H11- 086058

61b: Swing support mechanism

5 62: Second terminal
62a: Second terminal member
62b: Straightforward support mechanism
62c: Biasing mechanism
70: Feed circuit

10 71: Feed cable
72: Feed plug
80: Power source circuit
81l: Power source cable
82: DPower source panel

15 90: Parking shelf
91: Parking shelf rail
92: Lock/unlock mechanism
93: Terminal surface cover member

894: Link mechanism

24
C: Center
E: Long side
L: Guide face
F: Upright part
25 O: Open part

Tl: Terminal surface
230: Load/unlcad space
240: Vehicle
250: Charging cable

30 251: Charging terminal



Docunent 13: Japanese Unexam ned Patent Application 5Publication No.
1-11-152925 Docunent 14: Japanesgz Unexanm ned Patent Application
Publ i cati on No. 2001-312772 Docunent 15: Japanese Unexam ned Pat ent
Application Publication No. 2001-359203 10Docunent 16: Japanese Unexam ned
Pat ent Application Publication No. 2002-004620 Docunent 17:Japanese

18: Japanese nexaathed G 11y T6da P8 nppii cati on Publication No.
H06- 035535 75 Chébwsggly§@arklng apparatus for parking vehicles having
feed plug receptacles, conprising: 5a plurality of pallets on which a
plurality of vehiidDes Rakldoadabl & oespecti vel y; a | oad/ unl oad space
defined to load or unload a vehicle; a plurality of parking spaces in which
a plurality of 111: Pallet upper member
5 112: Pallet beam member
113: Pallet wheel
114: Locking projection part
120: Terminal box
121:; Terminal box body
10 121la: Terminal box lower plate
121b: Terminal box side plate
121c: Terminel fixing member
122: Terminal cover
122a: Terminal cover upper plate
15 122b: Terminal cover side plate
123: Terminal lift arm
130: Vehicle-side relay terminal
140: Relay device
141: Parking-shelf-side relay terminal
20 142; Relay cable
143: Grounding brush
144: Relay grounding circuit
145: Relay cable storing device
145a: Idler
25 145b: Take-up
145¢c: Biasing mechanism
200: Parking space
210: Parking shelf

220: Pallet locking mechanism

30 300: Power source device



10 the pallets can be placed for parking respectively; a transport
device being able to carry and transpor4sthe pallet between the | oad/ unl oad
space and a space beside an optional one of the parking spaces; a transfer
devi ce being able to horizontally nove and 15 transfer the pallet in a
predeterm ned transfer direction between the transport device stopped

besi de the parking_.space and the parking space; a connector having a
first term nal wﬁgﬂﬂa¥q$§ﬁx¥§Pﬁ@ al surface being a planar terninal
surface and a 20;sgcond. ferijnal with a second termnal surface being a

pl anar term nal Surface, the first term nal surface and second term na
surface being brgught pdia Gtraet pwixt h each other in a face-to-face
fashion to make the first termnal and second termnal electrically
conductive to 2548&ch mlhert, tamdistflee flervstet erm nal surface and second
term nal surface being separated fromeach other to electrically isolate

the first teinm ndlCandis€édnd terninal from each ot her; a feed
circuit electric y connhecting the feed plug 30 receptacle of the vehicle
| oaded on the pa?%ét g&é%hlﬂ§CH%§lﬁﬁrst termnal to each other; and a

power source cirgypt feediddehchthgshower froma power source to the
second termnal, wherein in a case where the transfer device horizontally 5

noves the pallet in the transfer direction between the transport device
st opped besi de the parking space and the parking space, the first term nal
i s support @TENThDPEEMPET$ et and the second terminal is positioned and

supported in the_parking space_so that the first term nal surface.and 10
second-® er i nal QGFF%@Egarlé or ¥R ¢ obﬁeﬁaﬁni“?%ﬂt %Iat(?fj%ec%polﬁc d%re

(aed 2 SRRy PLBBLop g Iy 9ark g appar atus according o claim 1, wherei
Document 2: Japanese Unexamined Patent Application
Publication No. H04-366283
Document 3: Japanese Unexamined Patent Application
15 Publication No. H05-227668
Document 4: Japanese Unexamined Patent Application
Publication No. H06-57086
Document 5: Japanese Unexamined Patent Application
Publication No. HC6-67987
20 Document 6: Japanese Unexamined Patent Application
Publication No. H06-81507
Document 7: Japanese Unexamined Patent Application
Publication No. H06-121407
Document 8: Japanese Unexamined Patent Application
25 Publication No. HO06-318288
Dccument 9: Japanese Unexamined Patent Application
Publication No. HO07-004095
Document 10: Japanese Unexamined Patent Applicaticn
Publication No. H10-030354

30 Document 11: Japanese Unexamined Patent Application



15 termnal has a term nal nenber defining the termnal surface and a sw ng
support nechani sm swi ngably supporting the term nal nenber so that the
hori zontal -directionoriented term nal surface swi ngs up, down, left, and
right. 20 3. The parking apparatus according to claim2, wherein at
| east one of the first term nal and second termnal has a term nal nenber
defining the ternm nal surf ', tyaightforward support nechani sm
suppprting%FﬁelEgkfg?ni%alﬁﬁgn%%?fg% that the termnal menmber is

strai ght f orwar dl yopayaht e 12l ongthe cbeansish dinkectd o tARMN the iange of
a predeterm ned stroke, and a biasing nmechanismthat uniformy biases the
term nal meobetcutibnaNer edel-er$domssd bi asing force toward 30 the ot her
termnal surface of the first/second termnal 77 within the range of the
stroke. 4. The parkinfagtappar atlépaacser dinegarmsnelaiBatente digirliisiatg oa
par ki ng_ shel f _that ,has_5parkjn elf rails supporting the pallet in the
parkingSSprEl§BaFﬁ%? ¥fe Téﬁfﬁhs horizontally novable in the transfer

direction and ogk/ unl h 'gg}g ent.| t |1 gt: £rom
hori zontal |y nnvPﬁﬁu%%n hgﬁparﬁgﬁéﬂ%§%|?ﬂ%hu s%%§ F%g%%g ?ggﬁg%%ﬁiﬁﬁnrection
as the pal bghikisaplagedof opoparkingia n the parking space, and allow ng the
pallet to horizontally nove as the pallet is horizontally noved in the

transfer directi dnchetween 5t he Japansper tUngeamdecst disiech thegirda. daid gpar ki ng
space and the parking space, wherein
Publication No. 2001-359203
10 Document 16: Japanese Unexamined Patent Application
Publication No. 2002-004620
Document 17: Japanese Unexamined Utility Model
Rpplication Publication No. H(06-028124

Document 18: Japanese Unexamined Utility Model

15 Application Publication No. H06-035535



15as the | ock/unl ock nmechani sm prevents the horizontal novenment of the

pal let, the first te mnal surface and ggcond term nal surface conme into
contact with each other and the straightforward support nechani sm supports
the term nal nmenber at an optional position along the transfer 20 direction
within the range of the stroke except an end of the stroke. 5. The parking
apparatus according to claim4, wherein: . the parking shelf has a term na
surface cover nenber 25 changing its position between a cover posture for
covering the termnal surface of at |east one of the first term nal and
second term nal and an expose posture for exposing the term nal surface and
a |link mechani smkeepimg tbpapasiuti dorofpdihieirer nendtl ssr hasengoverdrenber
at the expose posture 30 upon pushed by the pallet when the pallet is

pl aced i n pheg 78cepr&k¢Ies spaedr iaridg: when the pallet is not placed in

t he parking space, the position of e termnal . surface cover, .nenber
becomes t he covef postirelts &F TRE &R ng apPira usaaé%HFﬁ? % 0% aim 1

wher ei n: 2%ﬁ%g§§%%o§§eoio%$é?iérfgﬁéﬁygﬁfggg;and second term nal has a

t erm nal fining erm surface, 10 a straightforward support
mechani sm suppor ki ngoddgad B5d8 nabaeenbger seed hado t heater st naknI®aber is

straightforwardly novabl e al ong the transfer direction within the range of
a predeterwehédlstroke, and a biasing nmechanismthat uniformy biases the
a plurality of parking spaces in which a plurality of
10 the pallets can be placed for parking respectively;

a transport device being able to carry and transport
the pallet between the load/unload space and a space beside
an optional one of the parking spaces;

a transfer device being able to horizontally move and

15 <transfer the pallet in a predetermined transfer direction
between the transport device stopped beside the parking
space and the parking space;

a connector having a first terminal with a first
terminal surface being a planar terminal surface and a

20 second terminal with a second terminal surface being a
planar terminal surface, the first terminal surface and
second terminal surface being brought into contact with
each other in a face-to-face fashion to make the first
terminal and second terminal electrically conductive %o

25 each other, and the first terminal surface and second
terminal surface being separated from each other to
electrically isolate the first terminal and second terminal
from each other;

a feed circuit electrically connecting the feed plug

30 receptacle of the vehicle loaded on the pallet and the



15 term nal nenber with a predeterm ned biasing force toward the ot her
term nal surface of the first/second tesginal within the range of the

st roke. 7. The parking apparatus according to claim®6, 20 conprising
a parking shelf that has parking shelf rails supporting the pallet in
t he parking space so that the pall et is horizontally novable in the
transfer direction and | ock/ unl o rrech ismpreventing the pallet from
25 hori zontafFy %Wh@aﬁ ?h‘aea%%l aéTn rails in the transfer direction

as when the pal et Hhoel! aced Lol %ﬁﬁ'tngee'alhge Aacking ?"BI | ¢ gndald ow ng

the pallet to horizontally nove as e pallet is horlzon y noved in the

transfer dibgeti 98ubet ween:-hdesddans prnidemi, censtrepped 30 beside the
par ki ng space and the parki ng space, wherein 79 as the | ock/unl ock

mechani sm prevent.s tée dwerd zeheak novensmarcifetrhedpalifet , haetiedritasitly
term nal surface and second term nal surface cone into cont act with each

ot her aﬁﬁd RESSt r%%hpﬁéﬁ\%r A RBuppSr t ThREREAT s iSFESToTs PREVSER erffithal
nb t t | the, t f t h
e S g8 ppal pestLan alona e raneTer 1 Loeyion e

range of t par k| ng

appar atus ageRk dhngd-0.Cl af e 1.£11Q+CORPFASAND asPasldigshel {1 PRVite
a termnal "surfaCe cover nenber that changes its position between a cover

‘posture fopatowering the tsecondaltesumihade iaf aisiltdasiedonmdfsugie fdedst
term nal and second term nal and an expose Ejrsture for exposing the
term nal 1%nsthfaperkhdg Space 20 | Pkt nelehahl 59 t e keebssufeqsosind on of

the term nal surface cove r at the expose sture up ushed by the
pal | etlhefi®ERBI paF FEFRRL pi %\‘6% TN tHe pat %gac% vﬁheﬂé %%&Sﬂl{ he

pallet is B?Ee@k%ﬁdah@ épgsjp Xi NG, sPage o+4Re position of the term nal

surface cover beconmes the cover posture.

2. The parking apparatus according to claim 1, wherein
at least one of the first terminal and second
15 terminal has a terminal member defining the terminal
surface and a swing support mechanism swingably supporting
the terminal member sc that the horizontal-direction-

oriented terminal surface swings up, down, left, and right.

20 3. The parking apparatus according to claim 2, wherein
at least one of the <Zirst terminal and second
terminal has a terminal member defining the terminal
surface,
a straightforward support mechanism supporting the
25 terminal member SO that the terminal member is
straightforwardly movable along the transfer direction
within the range of a predetermined stroke, and
a biasing mechanism that uniformly Dbiases the
terminal member with a predetermined biasing force toward

30 the other terminal surface of the first/second terminal



9. A pallet being used to carry a vehicle in a parking 25 apparatus having
a plurality of parking spaces and a powet source device, being capabl e of
carrying a vehicle to which power is fed through a chargi ng cable, and
being fed with electric power fromthe power source device at |east when
pl aced in the parking space, the pallet conprising: 30a pallet main

structure havin | at trpc e substantially defining a rectangul ar
shape of t86¥bﬁgmﬁgﬁdr%$%§i%gdé%gtﬁF€§%%ﬁ1: and right pair of guide faces

arranged between a left and right pair of |ong sides of the substantial
rectangul ar shape and guiding left and right 5 revolving tires of the
vehicle; 4. ahter npanatirhpx appamngédson actopifrace ¢b t heldong si.de of
the pallet main structure and defining an upward convex contour;

a vehi cl e- sbdprisiay 8epaikEle by d fi¥®al |y 10 connectable to the

chargi ng cable; and. . el ay .device re]layin ower .fed from.the power
sourge evi ce top?ﬁglgghi%qéléid@ﬁ}éla§uP%?ﬁ£ﬁ%9, ergﬁ%ﬁeg S P
vehi cl e- si i pal 4,5-S i he. t j o F

pal | et accgga%%éaggﬁgFg}%?9?h§Ee%§%ﬁgalﬂéE fétﬁéf%é§%2§¥¥%ﬂ€§2éﬁﬁiﬁgfe has

a left andirikght-apaFerofii st bt fafts that rise along the left and right
pair of long sides, have each a flat top face, and sandwich the 20 | eft and

ri ght pair of guideldaces lysthwerachiehsm apdeventingt Hha eprilhgt bHosen s
arranged on the top face of, the upright part, and defines tTe quarqlconvex
contour. 1RoriRenpalidt HEEGIHI R§ t bREI dPFE 19 ifn fReLS +n the

10 transfer direction as the pallet is placed for parking in
the parking space, and allowing the pallet to horizontally
move as the pallet is horizontally moved in the transfer
direction between the transport device stopped beside the
parking space and the parking space, wherein

15 as the lock/unlcck mechanism prevents the horizontal
movement of the pallet, the first terminal surface and
second terminal surface come 1into contact with each other
and the straightforward support mechanism supports the
terminal member at an optional position along the transfer

20 direction within the range of the stroke except an end of

the stroke.

5. The parking apparatus according to claim 4, wherein:
the parking shelf has a terminal surface cover member
25 changing its position between a cover posture for covering
the terminal surface of at least one of the first terminal
and second terminal and an expose posture for exposing the
terminal surface and a link mechanism keeping the position
of the terminal surface cover member at the expose posture

30 upon pushed by the pallet when the pallet is placed in the



25 term nal box defines an upward convex circular contour fromthe top face
of the pallet main structure as horizomglly viewed froma |eft-right
direction of the pallet main structure. 81 term nal box has a term nal box
body having an open part at an upper part thereof and supporting the stored
vehicle-side relay termnal, and a term nal cover covering the open part so
that the o&gn part i s opened and closed. 5 13. The pallet according to
claim12, SFEIR FRECTerMihal cover is swi ngabl e around a rotation axis

extending along gnbgftwei ghtijdicr 66t iQn sedhad thecpasidaoAnef ddied erm nal
cover is changeabl e between an open posture 10 to open the open part and a
cl osed postHeepeicliose drhetlopetepatiial dd4rfdbe palbket mecberdivegdr@scl ai m
13, wherein the relay device has a relay cable whose first end being

el ectri cal kpel8oeenneesedreo the vehicle-side relay terminal and a rel ay
cable storing device automatically storing the relay cable under the

term nal box. 15. The pall et according to claim 14, wherein the 20

t inal bex lif t ' - SJ i nal : m, ned
et ght as. Che poSiEi BK° Bt Ty An T Coer Enbogee Romr { Ao eF oaed

posture to the open pestHr €one 160 Thendal # etsaccosaiing:1 0 Llai Mekdond
wher ei n: 25t he parking apparatus has a parking shelf being nade of

conducti vetmatéenadl hand supporting the pallet in the parking space; and the
rel ay device has a grounding brush fixed relative to the pallet main
structure and cofi hgriingbriteetendH tHEBF SarkirAg sheFPa§Che pallet is
posithﬂped in thg p§g$gfg£tforward support mechanism supporting the
terminal member s0 that the terminal member is
straightforwardly movable along the transfer direction
within the range of a predetermined stroke, and
a biasing mechanism that wuniformly bkiases the
15 terminal member with a predetermined biasing force toward

the other terminal surface of the first/second terminal

within the range of the stroke.

7. The parking apparatus according to claim o,
20 comprising a parking shelf that has
parking shelf rails supporting the pallet in the
parking space sc that the pallet is horizontally movable in
the transfer direction and
a lock/unlock mechanism preventing the pallet from
25 horizontally moving on the parking shelf rails in the
transfer direction as when the pallet is placed for parking
in the parking space and allowing the pallet to
horizontally move as the pallet 1s horizontally moved in
the transfer direction between the transport device stopped

30 beside the parking space and the parking space, wherein



82 space and a relay grounding circuit electrically connecting the
groundi ng brush and vehicle-side relay ternmnal to each other. 5 17.The
pall et according to claim 16, further conprising: a left and right pair of
the term nal boxes; and a left and right pair of the vehicle-side
relay termnals, wherein: the left and right pair of the term nal boxes are

10 d al he | i des | i f ashi i al |
oy Lange anfgr%sf)ft%tehé&%g:éﬁs/'un%%cw ARG SYRRLLY JFashll o sulbgtantial Ty

I"et “mai n struc VI ewe rom above, a

the left apd.bhght nadr ot the vehi cheesi deriel aytenainal sred & steed in
the left and right pair of the 15 term nal boxes, respectively. 18. The

pal | et acceedbng teraliabin $unfhereidqeme into tbentarim nwathberchomotkhean
upward convex circular contour froma top face of the pallet main structure
when 20 horigontaf| ysivialet fawimed | epprpirght narhaet $Bn VIPAKE palthét main

t t . 19. . Th | | et di A lai m,9,, wherein the t inal b
e ter ERATBOL BBBYSEndr A B i28°0pelt a7 O at Shoupper WAE Eher cof
and SUpporrtﬁ%:%g@%%ﬁO@%Qh!ﬁhltﬁlee’r%'n?;% & and erninal apdog: terninal sgover

t hat covers en part so that e open part 1s opened and closed. 83
the stroke.

8. The parking apparatus according to claim 1,
10 comprising a parking shelf having
a terminal surface cover member that changes its
position between a cover posture for covering the terminal
surface of at least one of the first terminal and second
terminal and an expose posture for exposing the terminal
15 surface and
a 1link mechanism that keeps the position of the
terminal surface cover member at the expose posture upon
pushed by the pallet when the pallet 1s placed in the
parking space, wherein
20 as the pallet is not placed in the parking space, the
position of the terminal surface cover member becomes the

cover posture.

9. A pallet being used to carry a vehicle in a parking

25 apparatus having a plurality of parking spaces and a power
source device, being capable of carrying a vehicle to which
power is fed through a charging cable, and being fed with
electric power from the power source device at least when
placed in the parking space, the pallet comprising:

30 a pallet main structure having a plate structure



the termnal cover is swi ngable around a rotation axis extending along a
left-right direction so that the positigm of the term nal cover is
changeabl e bet ween an open posture to open the open part and a cl osed
posture to 5 close the open part. 21. The pallet according to claim9,
wherein the relay device has a relay cable whose first end is

electrical!s}nll8 gnng%gf?%ag %he vehi cl e- |de ela¥ﬂ58%n%@akoéov%%% Eplay

cabl e stori vice au oﬁ%tlcaFFy ST Or 65 el"ay Cabl e un er the

termnal bex,y2deqTherRak! @éf@cgﬁcﬁdt{t%ﬂ Pl A e 1 whereidy dhe dgiani nal
cover is swngable around a rotation 15 axis extending along a left-right

direction settvhah the poSitisan ofriighe tertirnabfcoVvernyi ssichangeabl ehzet ween
an open posture to open the open part and a cl osed posture to close the
open part; sahdteheleér messlkngokari fa¥mochean@hiosiieispdel 4l agndo tishvd nal by

a prede ernlnes hei ght when Hﬂ$ po |t|on of the termnal cover changes from
t he cl osed*fds Vﬁﬁgt51¥%% Shem ot ©723. The pallet according to clalm

9, wherein: 25the Qﬁﬁ%{@glag&%gaggﬁ%ggé?|OBanIE SQ%| that ¢8 Qﬁh ' he

conductive materr al suppor int parklng space;
relay devi geghasr the palletam@fipundim@thrushiidadefsnihxednr elptine to

the 30 pallet nmain structure and cones in contact wwth the parking 84
convex contour;
a vehicle-side relay terminal being electrically
10 connectable to the charging cable; and
a relay device relaying power fed from the power
source device to the vehicle-side relay terminal, wherein
the vehicle-side relay terminal 1is stored in the
terminal box.
i5
10. The pallet according tc claim 9, wherein:
the pallet main structure has a left and right pair
of upright parts that rise along the left and right pair of
long sides, have each a flat top face, and sandwich the
20 left and right pair of guide faces between them; and

the terminal box is arranged on the top face of the

upright part and defines the upward convex contcur.

11. The pallet according to c¢laim 10, wherein the
25 terminal box defines an upward convex circular contour from
the top face of the pallet main structure as horizontally
viewed from a left-right direction of the pallet main

structure.

0 12. The pallet according to c¢laim 11, wherein the



shelf as the pallet is positioned in the parking space and a relay
grounding circuit that electrically congects the grounding brush and
vehicle-side relay termnal to each other. 5 24.The pallet according to
claim9, further conprising: a left and right pair of the term nal boxes;
and a left and right pair of the vehicle-side relay termnals,

wher ei n: the .l eft and ght _pair he tern1na boxes are arr d al ong
t he | ong sgﬁggupﬁl bﬁ&lﬁﬁs FP&D?; |%nb%%%s? %H%Jﬁn %ﬁouﬂ%ﬂﬁﬁgﬁéenter

of the pallgl gBLL-S EEEt%%%f@d?M%%&rgﬁ%ﬁgPﬂﬁz aRfle stored vdileft and
right pair of the vehicle-side rel ay 15 ern1na s are stored in the |eft
and right paide ofeitthe ckemihaal, beoxes, teespesl i ¥ebyr covering the open

part so that the open part is opened and closed.

13. The pallet according to «c¢laim 12, wherein the
terminal cover is swingable &around a rotation axis
extending along a left-right direction so that the position
of the terminal cover is changeable between an open posture
10 to open the open part and a closed posture to close the

open part.

i4. The pallet according teo claim 13, wherein the relay
device has a relay cable whose first end being electrically
15 connected to the vehicle-side relay terminal and a relay
cable storing device automatically storing the relay cable

under the terminal box.

15. The pallet according to claim 14, wherein the
20 terminal box 1lifts the wvehicle-side relay terminal by a
predetermined height as the position of the terminal cover

changes from the closed posture to the open posture.

le. The pallet according to claim 15, wherein:

25 the parking apparatus has a parking shelf being made
of conductive material and supporting the pallet in the
parking space; and

the relay device has a grounding brush fixed relative
to the paliet main structure and coming in contact with the

30 parking shelf as the pallet is positioned in the parking
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space and a relay grounding circuit electrically ceonnecting
the grounding brush and vehicle-side relay terminal to each

other.

17. The pallet according to claim 16, further comprising:

a left and right pair of the terminal boxes; and

a left and right pair of the vehicle-side relay
terminals, wherein:

the left and right pair of the terminal boxes are
arranged along the long sides in a point symmetry fashion
substantially around the <center of the pallet main
structure viewed from above; and

the 1left and right pair of the vehicle-side relay
terminals are stored in the left and right pair of the

terminal boxes, respectively.

18. The pallet according to claim 9, wherein

the terminal box forms an upward convex circular
contour from a top face of the pallet main structure when
horizontally viewed from a left-right direction of the

pallet main structure.

19. The pallet according to claim 8, wherein

the terminal box has a terminal box body that has an
open part at an upper part thereof and supports the stored
vehicle-side relay terminal and a terminal cover that
covers the open part so that the open part is opened and

closed.

20. The pallet according to claim 9, wherein
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the terminal cover 1s swingable around a rotation
axis extending along a left-right direction so that the
position of the terminal cover is changeable between an
open posture to open the open part and a closed posture to

close the open part.

21. The pallet according to claim 9, wherein

the relay device has a relay cable whose first end is
electrically connected to the vehicle-side relay terminal
and a relay cable storing device that automatically stores

the relay cable under the terminal box.

22. The pallet according to claim 19, wherein:

the terminal cover 1is swingable around a rotation
axis extending along a left-right direction so that the
position of the terminal cover is changeable between an
open posture to cpen the open part and a closed posture to
close the open part; and

the terminal box 1ifts the vehicle-side relay
terminal by a predetermined height when the position of the
terminal cover changes from the closed posture to the open

posture.

23. The pallet according to claim 9, wherein:

the parking apparatus has a parking shelf that is
made of conductive material and supports the pallet in the
parking space; and

the relay device has

a grounding brush that 1s fixed relative to the

pallet main structure and comes in contact with the parking
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shelf as the pallet is positicned in the parking space and
a relay grounding circuit that electrically connects
the grounding brush and vehicle-side relay terminal to each

other.

24, The pallet according to claim 9, further cemprising:

a left and right pair of the terminal boxes; and

a left and right pair o¢of the vehicle-side relay
terminals, wherein:

the left and right pair of the terminal boxes are
arranged along the long sides in a poilnt symmetry fashion
substantially around the center o©f the pallet main
structure viewed from above; and

the left and right pair of the vehicle-side relay
terminals are stored in the left and right pair of the

terminal boxes, respectively.



