1 {DESCRIPTION} {Title of Invention} PALLET FOR MULTI-STOREY MECHANICAL PARKING
LOT AND MULTISTOREY MECHANICAL PARKING LOT PROVIDED THEREWITH {Technical Field}
{0001} The present invention relates to a pallet for a multistorey mechanical parking lot, in
particular, to a pallet for a multi-storey mechanical parking lot that enables charging of a
vehicle-installed battery in a parked electrically-powe]red vehicle, as well as to a multi-storey

mechanica{l ]ggglgﬁqﬁolt%%\ﬂided therewith. {Background Art}

{Title of Invention}

PALLET FOR MULTI-STOREY MECHANICAL PARKING LOT AND MULTI-
STOREY MECHANICAL PARKING LOT PROVIDED THEREWITH
{Technical Field}

{0001}

The present invention relates to a pallet for a multi-
storey mechanical parking lot, in particular, to a pallet for
a multi-storey mechanical parking lot that enables charging of
a vehicle-installed battery in a parked electrically-powered
vehicle, as well as to a multi-storey mechanical parking lot
provided therewith.

{Background Art}
{0002}

In recent years, there has been an increasing trend
towards environmental protection at the global scale, and
there has been a remarkable increase in the use of hybrid
vehicles and electric vehicles (hereinafter, referred to as
electrically-powered vehicles) that cause low levels of
environmental pollution. Such an electrically-powered vehicle
is provided with a large-capacity battery and travels by
driving an electrically-driven motor driven by power stored in
the vehicle-installed battery. Then, charging of the vehicle-
installed battery is performed by connecting a charging

connection portion provided at a vehicle body surface of the



{00021 In recent years, there has been an increasing trend towards environmental protection at
the global scale, and there has been a remarkable increase in the use of hybrid vehicles and electric
vehicles (hereinafter, referred to as electrically-powered vehicles) that cause low levels of
environmental pollution. Such an electrically-powered vehicle is provided with a large-capacity battery
and travels by driving an electrically-driven motor driven by power stored in the vehicle-installed

battery. Then, charging of the vehicle-installed battery is performed by connecting a chargin
connectione%ﬁi%ﬁlp?g%i%%d %?Véevre%?clg %%a&d%%rft%e of Oewirelggtlﬁ%%ﬁy-%\gﬁe?gtd vesﬁllg?é t% A

power-source.outlet, such as a domest'h((:}]p%v%er ?Ué)piyi or thetl'kreé {[lhrfq)u(%h Cahcahraﬁ |{r11 C%albklﬁ' 00031
e evices that ena

. d o . .
In associafion \?vﬂﬁ%héctréon%%%erzqg 3’demand for provueifng c argﬁ‘ug e charging of
the vehicle-i(glg,@%:?d batteries of the electrically-powered vehicles also in multi-storey mechanical
parking lots, such as multi-storey parking facilities or the like. In such a multistorey mechanical parking

lot, since an electyically-pgwered yenigle,is moyved L&%]S‘HQ down.as.well as lgft and fight in the

multi-storey mechanical parking ot in a state where the vehicle is on a pallet, techniques, for example,

disclosed in Patent Literafures 1,and,2 have beep nropgsed so that elagiric power, can be stably

supplied to the electrically-powered vehicle even in the aforementionéd case. {00041 In the

multi-storeypechanical parking ot disglased in Ratepy Literatire, 1, amupright charging stand is

provided at the front or rear side of one side portion of the pallet on which a vehicle is placed, a

charging cable;extends, from this chargingstand, theelectricallyrpewered vehicle is parked onsthe

pallet in a position where a charging connection portion provided in the vehicle body is close to the
charging stand, and:the ¥ehicle-installegd hattery ischargediby conpectingthe charging,cable extended

from the charging stand to the
storey mechanical parking lot, since an electrically-powered
vehicle is moved up and down as well as left and right in the
multi-storey mechanical parking lot in a state where the
vehicle is on a pallet, techniques, for example, disclosed in
Patent Literatures 1 and 2 have been proposed so that electric
power can be stably supplied to the electrically-powered
vehicle even in the aforementioned case.
{0004}

In the multi-storey mechanical parking lot disclosed in
Patent Literature 1, an upright charging stand is provided at
the front or rear side of one side portion of the pallet on
which a vehicle is placed, a charging cable extends from this
charging stand, the electrically-powered vehicle is parked on
the pallet in a position where a charging connection portion
provided in the vehicle body is close to the charging stand,
and the vehicle-installed battery is charged by connecting the

charging cable extended from the charging stand to the



3 charging connection portion of the vehicle body. {0005} In addition, in the multi-storey
mechanical parking lot disclosed in Patent Literature 2, an outlet-like power supply portion is provided
at a top surface of an upright curb-like wheel-guiding wall provided at a side edge portion of the pallet,
and the vehicle-installed battery is charged by connecting this power supply portion and the charging
connection portion of the electrically-powered vehiclé’through the charging cable. {List of References}
{Pammtthﬁgggﬁégmgghnection portion of the vehicle body.

{0005}

In addition, in the multi-storey mechanical parking lot
disclosed in Patent Literature 2, an outlet-like power supply
portion is provided at a top surface of an upright curb-like
wheel-guiding wall provided at a side edge portion of the
pallet, and the vehicle-installed battery is charged by
connecting this power supply portion and the charging
connection portion of the electrically-powered vehicle through
the charging cable.

{List of References}

{Patent Literature}

{0006}

{PTL 1} Japanese Laid-open Patent Publication No. 2010-112027
{PTL 2} Japanese Laid-open Utility Model Publication No. HO06-
028124

{Summary of Invention}

{Problem to be solved}

{0007}

With the multi-storey mechanical parking lot disclosed in
Patent Literature 1, when the charging stand is not in use, it
is necessary to prevent the charging cable from hanging down
from the pallet or being a hindrance to the parked vehicle, by

hanging the charging cable on the charging stand, by winding

the charging cable using winding means such as a reel, and so



{PL 1} Japanese Laid-open Patent Publication No. 2010-112027 {PL 2} Japanese Laid-open Utility
Model Publication No. HO6- 028124 {Summary of Invention} {Problem to be solved} {0007} With
the multi-storey mechanical parking lot disclosed in Patent Literature 1, when the charging stand is not
in use, it is necessary to prevent the charging cable from hanging down from the pallet or being a
hindrance to the parked vehicle, by hanging the char@ing cable on the charging stand, by winding the
charging cable using winding means such as a reel, and 4 an. However, since the charging cable
is a thick e?élctric%%%?evﬁéIVing %1“(ﬁ§m%%eer o] a%%%%?ﬁg rﬁ%%;lned, n aﬁdfﬁ%ﬁ,c %’m%g ?ﬁ:é: i%lncéth thereof
needs to be aglleea% 1 mor gdrgrgter there is %pg%b(!%rp |tﬂ§erms Ofm% Iac£<nof c(i)rqgac(g%ess. Thgeprpblem

includes a situation that even i slu%rﬂeatﬁﬁclg ong charging cable’is hung on ﬁe charg{ingS %t%\nd, it

w_ould stiII_ be a tﬂ:Lierat cetoep:eigg f%rngee SIiI%eoalI)%rggtar ,e%%dﬁjaf,itr%agc%n that éaﬁr_egll haying a large
diameter is requwel?:lgw en winding with the winding means such as a reel Gr the like needs to be

performed, Motegyer fhege is,2 possibillythat ihe.glegticallypowered vehisie.or anglhegvehict

accidentally comes in contact wi e upright charging stand provided on the pallet, and, in such a

Case'”“”%H%%Hé%?fQa€¥%ME%Q%%¥Qﬂ%§%-even if such a thick, long charging

cable is hung on the charging stand, it would still be a
hindrance by being formed like a large arc, and a situation
that a reel having a large diameter is required when winding
with the winding means such as a reel or the like needs to be
performed. Moreover, there is a possibility that the
electrically—-powered vehicle or another vehicle accidentally
comes in contact with the upright charging stand provided on
the pallet, and, in such a case, there is a risk of damaging
the vehicle.

{0008}

In addition, with the multi-storey mechanical parking lot
disclosed in Patent Literature 2, since the outlet-like power
supply portion is simply provided at the side edge portion of
the pallet, a user needs to pulled out a vehicle-installed
charging cable from the electrically-powered vehicle to
connect it to both the power supply portion of the pallet and
the charging connection portion of the electrically-powered
vehicle. As described above, charging battery involves a
bothersome process of pulling out the charging cable and

connecting both ends thereof. Moreover, since the position of



{00081 In addition, with the multi-storey mechanical parking lot disclosed in Patent Literature 2,
since the outlet-like power supply portion is simply provided at the side edge portion of the pallet, a
user needs to pulled out a vehicle-installed charging cable from the electrically-powered vehicle to
connect it to both the power supply portion of the pallet and the charging connection portion of the
electrically-powered vehicle. As described above, ch%rging battery involves a bothersome process of

pulling outtt e chaggelr]}g cable and cor]cn.ectlngrtl)o%%ends Rh%rgof. é\/lolrgover since the position of 5 the

power supp yep(?rﬁon in %lépﬁé%t%oﬁ)wl, the User musthend down to p“é?fo?methlelsc%ﬁnggtlsotn task,

which makes it highly likely that a woman wearing a skirt will end up getting her skirt.dirty from
touching tﬁoee|8:<;jﬂle%,ofzc;rr1 e&gn%?e]i?aonmh%%,e thlcso\?vlgﬁgr%]also Bele%r?L Considerec hénr%{;tgspelr orm.

Furthermore, singe the, charging cable ends up tauching the floor surface of the, pallet, the charging
cable tends 16 gef/d%/, an sﬁlcae the user touches it with bare ﬁgndg,lh?s or her han se, C oltﬁgs, etc.

tend to get, i[:ty.sﬁggpgl d i%%Jr:ﬁgglﬁol&eoé%ggﬂ]goft%%te#r%Eii%rgfurﬁg 3 aqua%p igce %ﬁ Extra length is

provided in the charging ca charging cablé sometimes droops downward from the pallet when

charging the glectrically-charged vehicle, and. singe,a vehigle in.a mulfi-starey mechanical parking lot

is rapidly transported up and down, left and right, as well as back and forth many times while placed

on the pallet, there,ig & risk ofithe charging cable; ipterfering with, gther strugtires jythe surroundings of

the pallet when the charging cable hanging out of the pallet swings about, and thereby causing
'nconveme@Pgé§u§hf§d¥%nggegﬁ%eggyﬂgng@hgng%rging cable tends to get

dirty, and since the user touches it with bare hands, his or
her hands, clothes, etc. tend to get dirty.
{0009}

Furthermore, in both of Patent Literatures 1 and 2, since
an extra length is provided in the charging cable, the
charging cable sometimes droops downward from the pallet when
charging the electrically-charged vehicle, and, since a
vehicle in a multi-storey mechanical parking lot is rapidly
transported up and down, left and right, as well as back and
forth many times while placed on the pallet, there is a risk
of the charging cable interfering with other structures in the
surroundings of the pallet when the charging cable hanging out
of the pallet swings about, and thereby causing inconveniences
such as damage thereto or the like.

{0010}

The present invention has been conceived in order to

solve the above-described problems, and an object thereof is

to provide a pallet for a multi-storey mechanical parking lot



The present invention has been conceived in order to solve the above-described problems, and an
object thereof is to provide a pallet for a multi-storey mechanical parking lot 6 capable of efficiently
accomodating a charging cable for charging an electrically-powered vehicle at the pallet side with a
simple, low-cost, compact structure having a good external appearance, facilitating the work of
connecting the charging cable, preventing the chargﬁlg cable from drooping, and, additionally,
preventing the vefiecle %rognf%ein% datn\ll\?(geed or thg%iilfghas well as to provide a multi-storey

h t or

9 &d thei héﬁ\ﬁgénr?s (R/ihag %heaﬁ%brfgmf e_L} °%In order to

mechanicaﬁap%r ing IGt provi ere

achieve thgﬁ)ab'ect desggb%q]gg%\éel, ctgﬁ present iq_ﬁveedr;(ti\gg‘ipr%\iigesaL h(—;-C oellowcjir]Igl%(%lutSiorés.

Specifically, a pgljferﬁor a multi-storey mechanical parking lot according to a'firs aspec of the present

invention is a pallet for a Tulti-ﬁtorey mechanical parking, lot wpich an electrically- ow&red vehicle is
W g% ! OW=—CO € ruccure n (¢]e)

. T, .
parked on an transsb%?ntg thé vehicle to a preccf)er?gran%ne palrlklng posﬂ%ﬁ,l the baall t comprising a

charging device, It can,eharge. a.battery "lsfi‘lc'[%dc' tget‘%!%cmg'}y-e%wg%\é%@%%V'é%?eth,e

electrically-powered vehicle is parked on the pallet, wherein the charging device has: arging cable

that is conpected 0 the. paljet side.at,ane end thereof, that s proyided with a gharging canpector at the

other end which 'canbe connected to a charging connection portion of the electrically-powered vehicle,

thatcwqb%ﬁépaggaﬁ@@%nally, preventing the vehicle from being damageed
or the like; as well as to provide a multi-storey mechanical
parking lot provided therewith.
{Means for solving the Problem}
{0011}

In order to achieve the object described above, the
present invention provides the following solutions.
Specifically, a pallet for a multi-storey mechanical

parking lot according to a first aspect of the present
invention is a pallet for a multi-storey mechanical parking
lot which an electrically-powered vehicle is parked on and
transports the vehicle to a predetermined parking position,
the pallet comprising a charging device that can charge a
battery installed in the electrically-powered vehicle while
the electrically-powered vehicle is parked on the pallet,
wherein the charging device has: a charging cable that is
connected to the pallet side at one end thereof, that is
provided with a charging connector at the other end which can
be connected to a charging connection portion of the

electrically-powered vehicle, that can be expanded and



7 contracted in a curled cord-like form, and that is contracted into a coil-like form when a stretching
force is not exerted thereon; and a cable accommodating portion that is provided in the pallet and that
accommodates the charging cable when contracted into the coil-like form. {00121 With the
above-described configuration, since the charging cable, when not in use, contracts into a coil-like
form having its minimum volume, the cable accommadating portion formed in the pallet to

accommodate this charging cable mggﬁllso have a small volume, and thereby the pallet can have a
structure tiat s rsiarﬁpl%, Io%—cgst?gﬁ a socggmpaét. n a&&iﬁén,asmce %ae chlargl%% cable contracts into
the coil-like form, it igonlofpfgﬁsésaggé%a%ﬁ%nﬂmé)dg%%ghce har ingoq:acble bg Wig in% orrhfaenging it, as
has convenﬁonal@/ been done, and since the charging cable contracted into the coil-like form can be
accommodated in the cable accommodating portion without taking any additional action, the.charging
cable can b acEammanted coamy T0O LA T bt BAILE o the e Sory Tiehaieal barking o

according 1g,the ffgh aspec, o e present yention Jt is preferaple al the sable, pegommodating

portion comprises an accommodating hollow portion provided as a holfow shape along an edge portion

of the pallet and.an.ppanable/closable.id 1 15 xe form.
{0012}

With the above-described configuration, since the
charging cable, when not in use, contracts into a coil-like
form having its minimum volume, the cable accommodating
portion formed in the pallet to accommodate this charging
cable may also have a small volume, and thereby the pallet can
have a structure that is simple, low-cost, and also compact.
In addition, since the charging cable contracts into the coil-
like form, it is not necessary to accommodate the charging
cable by winding or hanging it, as has conventionally been
done, and since the charging cable contracted into the coil-
like form can be accommodated in the cable accommodating
portion without taking any additional action, the charging
cable can be accommodated easily.

{0013}

In the pallet for the multi-storey mechanical parking lot
according to the first aspect of the present invention, it is
preferable that the cable accommodating portion comprises an
accommodating hollow portion provided as a hollow shape along

an edge portion of the pallet and an openable/closable 1lid



8 member for closing an opening at an upper part of the accommodating hollow portion. When this
configuration is employed, since the edge portion of the pallet is generally formed like a curb that
guides a tire so as to prevent derail, and an excess space exists inside thereof, the cable
accommodating portion can be provided by utilizing this excess space. Accordingly, it is possible to
prevent the cable accommodating portion from being?externally exposed, and, with this configuration, it
is possible to make the strL%ctur.e of the pallet compact and also to imgrove ttt]e ef>l<ternal appearance

me er or Osing .an openin a A SN I of. the
thereof. In addition, sincethe cﬁalgbmg cable contratts into the coil-fike orm, it iS not necessary to

accommodate it by winding or hanging it, as has conyentionally been done, and. since the charging
cable oA LTS the i TR Tt RarSh Absda o DOtaste T ol Bucambiating portion,

the charging cable can be easily accommadated, {00141. . ,In addition, in.the pallet for the
multi-storey rﬁegﬁfn%al sb%lrrlﬁ%g tfoteac%o?(ﬁng tot eoﬁlrs(t)aspecef the ;e)reslesnt ?/ré%ﬁgn,ll%] is preferable

that the caﬁ]ggg%@qmgga '”%B%ioﬁ‘ﬂg@r%ﬂl%% Inside ap pgight, gole ym t%@%%?@ a0.5dge portion of

the pallet, arging cable extends from a lower part or an upper part of the pole member, and the

charging copnector isheld by the pole. member s0.3sto b, positioned at alogation higher than the
pallet when the 9 charging cable is accommodated in the cable accommodating portion of the upright
pomrnemgﬁkg%%%ﬁating portion can be provided by utilizing this excess
space. Accordingly, it is possible to prevent the cable
accommodating portion from being externally exposed, and, with
this configuration, it is possible to make the structure of
the pallet compact and also to improve the external appearance
thereof. In addition, since the charging cable contracts into
the coil-like form, it is not necessary to accommodate it by
winding or hanging it, as has conventionally been done, and
since the charging cable contracted into the coil-like form
merely needs to be put into the cable accommodating portion,
the charging cable can be easily accommodated.
{0014}

In addition, in the pallet for the multi-storey
mechanical parking lot according to the first aspect of the
present invention, it is preferable that the cable
accommodating portion is provided inside an upright pole
member on an edge portion of the pallet, the charging cable
extends from a lower part or an upper part of the pole member,
and the charging connector is held by the pole member so as to

be positioned at a location higher than the pallet when the



With this configuration, since the pole member is formed of, for example, a rod member (channel
member) having a rectangular U-shaped cross-section and the internal space thereof can serve as the
cable accommodating portion without modification, it is possible to achieve the storability of the
charging cable with a compact, simple, low-cost configuration having a good external appearance.
Moreover, since the charging connector at the distal &nd of the charging cable is held by the pole
member so as to begposi loned.at a location QQP% than tchr? pallektﬂa user can tage the charging
connector ?ﬁf%%?s%ﬁ r frand fo connect it 1o the cﬁarg%r?g connec |onepoartt%:nortt)lf[1 t%eaéﬁé&%cally-powered
vehicle WithggtCQavin% 'ﬁo tt)gre]d QOM‘ }\{vhichomakes rintbeeasy to perform the connection work. {00161

In addition?smce(fﬁe charging cable quIe out of the cable accommodating portion is connected by
being stret B% gyt directly from the proximal portion of the pole member to the charging connection
portion of the electrically-powered vehicle, the charging cable can be connected without causing any
drooping thereof gadin 5, portestdisiance. Therelorg. 1 is passible o maf.he charaing cable
reliably reach the charging connection portion of the electrically-powered 10 vehicle, and also to avoid

the inconvggi,engg§ cgg@%% ldrgioqjg% oltng}r%%Qarg g@aquéq. Iﬂée!g}gétpp ﬁ'g&%@e gon nection work

can be performed without causing the charging cable to touch the floor surface of'the pallet, it is

possible tq prevept the.chasging cable from-getting dirty,or.0damaged. {0017}, - ) Inaddition, in the

pallet for the multi-Storey mechanical parking lot according to the first aspect of the present invention, it

is preferab&%glaéoiﬁ FB%@%@ER‘;&V%@ %&%@D&%@&WQ&@@ din the S}?zt%'ﬁ@ut .
accommodating portion, the pole member can be pivoted between a collapsed position, in which the

pole memheyds collapsed-so as tq bepositioned below the edge podion-ofthe pallet, and an,upright
position, in which the pole member stands perpendicularly to the top surface of the edge portion. With

this configuratiog; sigce ihg eharging cablegandbe accommedated.insideithe pote; memperand the
pole member can be collapsed down into the collapsed position when the charging cable is not in use,

the external-appearance-ean be improvedyprmakinglthe chargingcable and the pale member
inconspicuous, and it is also possible to eliminate concerns about the electrically-powered vehicle or
other vehicle £oming inte contact withdhepoleimembere {Q0L8A the charging cable is
held by the pole member so as to be positioned at a location
higher than the pallet, a user can take the charging connector
into his/her hand to connect it to the charging connection
portion of the electrically-powered vehicle without having to
bend down, which makes it easy to perform the connection work.
{0016}

In addition, since the charging cable pulled out of the
cable accommodating portion is connected by being stretched
out directly from the proximal portion of the pole member to
the charging connection portion of the electrically-powered
vehicle, the charging cable can be connected without causing
any drooping thereof and in its shortest distance. Therefore,

it is possible to make the charging cable reliably reach the

charging connection portion of the electrically-powered



In addition, in the pallet for the multi-storey 11 mechanical parking lot according to the first aspect of
the present invention, it is preferable that the pallet further comprises folding means for enabling the
pole member to be collapsed into the collapsed position in the state in which the charging cable
extends from the lower part of the pole member. With this configuration, it is possible to prevent the
pole member from becoming a hindrance to the uset While using the charging cable and to improve
the external %P.pgf\rancaen%t tg same time. #OdOJ,Elel . In addition, in the pallet f%{ the multi-storey

mechanical epa%kmﬁ lotaccor Iﬁé) t(.j): thefirs aspec? of ?hceOBFfeesréﬁ% fﬁc\:/%rsltigﬁi,ults B pref@rable that at least

a surface %{ rth ]%pfrlle moefnt%?lreis gﬂ‘lg maltgrialctaf?%does%ot Qg&mgrilg I?ark%dn\é%hi%l&- With this
configuration, iths pgssmle 0 prevenﬁ%ar’r?age o thé vehicle in the unIikeT'y event of the parked vehicle
coming intg contact with the pole men%ber. éO(%ZOl In atdgition, in the.pallet for the multi-storey

. onnec on wo can e,. rrorme W1 out'cCausimn Lhe cfxar ll’lﬁ
mechanical pa?klng fot accor Ing to the first aspect of the present mventlor?, tis pre erable that the

pole member,be.flexible., With %secgry%atgqgfggge B@i@%e‘é%'ﬁé?éeﬁgep%gﬁg g%gg‘ieﬁ%é'tﬂ':g

with the pole member, due to bending of the pole member, it is possi
vehicle ang9I%M§¥e@%@'e@hﬁg%QB@GCB@?@%'I]BW getting dirty or damaged.
{0017}

In addition, in the pallet for the multi-storey
mechanical parking lot according to the first aspect of the
present invention, it is preferable that, in the state in
which the charging cable is accommodated in the cable
accommodating portion, the pole member can be pivoted between
a collapsed position, in which the pole member is collapsed so
as to be positioned below the edge portion of the pallet, and
an upright position, in which the pole member stands
perpendicularly to the top surface of the edge portion. With
this configuration, since the charging cable can be
accommodated inside the pole member and the pole member can be
collapsed down into the collapsed position when the charging
cable is not in use, the external appearance can be improved
by making the charging cable and the pole member
inconspicuous, and it is also possible to eliminate concerns
about the electrically-powered vehicle or other wvehicle coming
into contact with the pole member.

{0018}

In addition, in the pallet for the multi-storey



12 at the same time. {00211 In addition, a multi-storey mechanical parking lot according to a
second aspect of the present invention is provided with one of the pallets described above, and
therefore, it is possible to provide a multi-storey mechanical parking lot that affords functions and
advantages afforded by the individual pallets described above. {Advantageous Effects of Invention}
{00221 As described above, in a pallet for a mul}ilstorey mechanical parking lot and a multi-storey
mechanical paking ot provided therpuith accordind (o the present inventon, with a simple, low-cost
compact structure having a good external appearance, a charging cable for charging an
electrically-powered vehicle can efficiently be accom ated in the pallet, the wo

charging BFeSignetasyl/,n g%%%fnognéf the ch%r&ﬁ&%%ﬁ%?aen ?at sg%eggfgvgdllet 5

nted, an
damag&‘%%ﬁ%%q%¥%h¥§i%?%8e££%%%“%%r enabling the pole member to be

Kk fgcr connecting the
ur er
, additionally,

collapsed into the collapsed position in the state in which
the charging cable extends from the lower part of the pole
member. With this configuration, it is possible to prevent
the pole member from becoming a hindrance to the user while
using the charging cable and to improve the external
appearance at the same time.

{0019}

In addition, in the pallet for the multi-storey
mechanical parking lot according to the first aspect of the
present invention, it is preferable that at least a surface of
the pole member is of a material that does not harm the parked
vehicle. With this configuration, it is possible to prevent
damage to the vehicle in the unlikely event of the parked
vehicle coming into contact with the pole member.

{0020}

In addition, in the pallet for the multi-storey
mechanical parking lot according to the first aspect of the
present invention, it is preferable that the pole member be
flexible. With this configuration, in the unlikely event of
the parked vehicle colliding with the pole member, due to
bending of the pole member, it is possible to prevent damage

to the vehicle and also to prevent breakage of the pole member



{Brief Description of Drawings} {00231 {Fig. 1} Fig. 1 is a longitudinal sectional view showing an
example of a multi-storey mechanical parking lot in which a pallet according to the present invention
can be employed. 13 {Fig. 2} Fig. 2 is a front view showing a pallet provided with a charging device,
which is a first embodiment of the present invention, as well as an electrically-powered vehicle. {Fig. 3}
Fig. 3 is a perspective view showing a state in which 2 lid member of a cable accommodating portion
in the chargjﬁngE%evice %hov%/nr%n Fig. 2 is open. {Fig. 4} Fig. 4 is a perspective view showing a state in
which a chargingecalgoﬁe IS puﬁea out from the cable accommodating portion in the charging device

shown in F{i%.oél )

In addition, a multi-storey mechanical parking lot
according to a second aspect of the present invention is
provided with one of the pallets described above, and
therefore, it is possible to provide a multi-storey mechanical
parking lot that affords functions and advantages afforded by
the individual pallets described above.

{Advantageous Effects of Invention}
{0022}

As described above, in a pallet for a multi-storey
mechanical parking lot and a multi-storey mechanical parking
lot provided therewith according to the present invention,
with a simple, low-cost, compact structure having a good
external appearance, a charging cable for charging an
electrically-powered vehicle can efficiently be accommodated
in the pallet, the work for connecting the charging cable is
easy, drooping of the charging cable can also be prevented,
and, additionally, damage, etc. to the vehicle can be
prevented.

{Brief Description of Drawings}

{0023}

{Fig. 1} Fig. 1 is a longitudinal sectional view showing an
example of a multi-storey mechanical parking lot in which a

pallet according to the present invention can be employed.



{Fig. 5} Fig. 5 is a perspective view showing a state in which the charging cable is pulled out from the
cable accommodating portion in the charging device shown in Fig. 2 and the lid member thereof is
closed. {Fig. 6} Fig. 6 is a front view showing a pallet provided with a charging device, which is a
second embodiment of the present invention, as well as an electrically-powered vehicle. {Fig. 7} Fig. 7
shows the charging device in Fig. 6, where (a) is a floht view showing a state in which a charging

cable is accommodated in a cable accommodating portion, and (b) is a front view showing a state in
g?l %3 91 ? é?o%t 1%£ ;hOWlngdgmﬁfgé%%npﬁﬁiﬁégég%éé%

which the har%rng able?s'pulle%lsoﬁt from the Cablé dccomm isa

perspective view of the charging device shown in Figs. 6 and 7. {Fig. 93/ Fig. 9 is a longitudinal
sectional v?eﬁ%?ﬁ?elgﬁar%%n%l(?ee\/icew %a]k%% a]lgngfl th%ﬁnsetl)?— in Iflrl&e Ea)%ﬁl&sh 14 p(g)egﬁg ?b) are
diagrams rfgeg%t{vie%?h%vgin‘g ettﬂ? difference ienct e .shaP? of a chargicrilg\-]ce%nfgfteQr holding portion.

as dn & ricarry-power
{Fig. 3} Fig. 3 1is a perspective view showing a state in which
a lid member of a cable accommodating portion in the charging
device shown in Fig. 2 is open.

{Fig. 4} Fig. 4 is a perspective view showing a state in which
a charging cable is pulled out from the cable accommodating
portion in the charging device shown in Fig. 2.

{Fig. 5} Fig. 5 is a perspective view showing a state in which
the charging cable is pulled out from the cable accommodating
portion in the charging device shown in Fig. 2 and the 1lid
member thereof is closed.

{Fig. 6} Fig. 6 is a front view showing a pallet provided with
a charging device, which is a second embodiment of the present
invention, as well as an electrically-powered vehicle.

{Fig. 7} Fig. 7 shows the charging device in Fig. 6, where (a)
is a front view showing a state in which a charging cable is
accommodated in a cable accommodating portion, and (b) is a
front view showing a state in which the charging cable is
pulled out from the cable accommodating portion.

{Fig. 8} Fig. 8 1is a perspective view of the charging device
shown in Figs. 6 and 7.

{Fig. 9} Fig. 9 is a longitudinal sectional view of the

charging device taken along the line IX-IX in Fig. 7(a), and



{Fig. 10} Fig. 10 is a perspective view showing a state in which a pole member of a charging device,
which is a third embodiment of the present invention, is in a collapsed position. {Fig. 11} Fig. 11 is a
perspective view showing a state in which the pole member shown in Fig. 10 is in an upright position.
{Fig. 12} Fig. 12 is a front view showing a state in which the charging cable is pulled out from the pole
member. {Fig. 13} Fig. 13 is a perspective view sthvf‘ng a state in which the charging cable is pulled

out from the cable ac modating portion, and the pole member is returned to.the collapsed position.
{Fig. 14} FIg: 14718% pdfbpadive Viod SHBMIRG SR Sxamiia th ARIEK & TbckiNG HESRARSNCS Provided

in the pole.rplertrbber. {DesgrlgtpnaoE g]bodlmerétgkgoeoc 4 rglgodlmenrt% %%he present invention

will be describe %eﬁ)}\l/\?gnth reference Fogthrégd_rawmgs. ote ]i)hoa , S0 %r%oas a muilti-storey mechanical
S LS L b UL i et
which a pole member of a charging device, which is a third
embodiment of the present invention, is in a collapsed
position.
{Fig. 11} Fig. 11 is a perspective view showing a state in
which the pole member shown in Fig. 10 is in an upright
position.
{Fig. 12} Fig. 12 is a front view showing a state in which the
charging cable is pulled out from the pole member.
{Fig. 13} Fig. 13 is a perspective view showing a state in
which the charging cable is pulled out from the cable
accommodating portion, and the pole member is returned to the
collapsed position.
{Fig. 14} Fig. 14 is a perspective view showing an example in
which a locking mechanism is provided in the pole member.
{Description of Embodiments}
{0024}

Embodiments of the present invention will be described
below with reference to the drawings. Note that, so long as a
multi-storey mechanical parking lot having a vehicle mounting
function employing a pallet is considered, the present
invention can widely be employed, and it is not limited only

to a multi-storey parking lot with an elevator system



15 described below. {00251 Fig. 1 is a perspective view showing an example of a multi-storey
mechanical parking lot in which a pallet according to the present invention can be employed. This
multi-storey mechanical parking lot 1 is a multi-storey parking facility with an elevator system in which
a plurality of vehicles can be accommodated and is provided with a parking tower 4 having an
entry/exit gate 3 for a vehicle 2 provided at a groun Bortion thereof. A turntable 5 that rotationally
changes tréF direct'ondofba Yehicle is provided at a floor surface on the ground level of the parking
tower 4. THE tUrntable 5 1S p(rjéﬂv'lded with a turning plate 7 and a turning drive portion 8 in a
depressior}(-ﬁ%% Qit 6 formed in the floor surface of the ground level. {00261 A vertical

ascending escerlnding pathway 11 is formed in a center portion of the parking tower 4, inside of which
an elevator-like transport plasgform %Zr |§: Forg\t/iggg s&itggt is%:avr} lascenglldesg%n% Thoeftr%nsport platform
12 is, for example, s%épencjied %y% plu aﬁity of wire ropes 13, which hold the Elaﬁorm at four corners

thereof ‘?‘”%Si‘%ei”—ds(&"%‘@ﬁ}’akﬁjefé%% a winch (ot shown é%_”l dw'a%@aorgxi ed at a top portion of
the parking tower 4, and ascends d%scends In the ascending/descending pathway 11 when the winch
deSCHbedQ@Qﬁ%&%%g to the present invention can be employed. This
multi-storey mechanical parking lot 1 is a multi-storey
parking facility with an elevator system in which a plurality
of vehicles can be accommodated and is provided with a parking
tower 4 having an entry/exit gate 3 for a vehicle 2 provided
at a ground portion thereof. A turntable 5 that rotationally
changes the direction of a vehicle is provided at a floor
surface on the ground level of the parking tower 4. The
turntable 5 is provided with a turning plate 7 and a turning
drive portion 8 in a depression-like pit 6 formed in the floor
surface of the ground level.
{0026}

A vertical ascending/descending pathway 11 is formed in a
center portion of the parking tower 4, inside of which an
elevator-like transport platform 12 is provided so that it can
ascend/descend. The transport platform 12 is, for example,
suspended by a plurality of wire ropes 13, which hold the
platform at four corners thereof and extend downward from a
winch (not shown in the drawings) provided at a top portion of
the parking tower 4, and ascends/descends in the

ascending/descending pathway 11 when the winch described above



is driven. {0027} On the other hand, vehicle-housing shelves 14 are provided on both sides of the
ascending/descending pathway 11. These vehicle-housing shelves 14 are provided at vertically
multiple levels at the both sides of the ascending/descending pathway 11, and a single pallet 15 for
loading a vehicle is accommodated in each of the vehicle-housing shelves 14. Note that support
pillars, etc. of the vehicle-housing shelves 14 are not fllustrated. Floor surfaces of the transport
platform 12 and the vehicle-housing shelves 14 are provided with delivery mechanisms (not shown in
the drawingl;g) at ¢an Smoothly deliver an empty pallet 15 or a pallet 15 with the vehicle 2 loaded
thereon fro{na 6%@7 Eransport platform 12 to a vehicle-housing shelf 14 or from a vehicle-housing shelf 14
to the transport platform 12, when the heights of the floor surfaces of the two components 12 and 14
are aligned. {00281 When a vehicle 2 enters this multi-storey mechanical parking lot 1, the pallet
15ina vehicle-ho%unsintghghéﬁ;r}l1 in \Ev?i?c "a vehic eH i?ﬁ&shlorb%eﬁrgseﬁsgte S’anh‘% ﬁjrrﬁing plate 7 on the

turntable 5FiPo"%$jiV§Qﬁe by ;E%%%’P&S gﬁ@gstr%?p%tep'%@%%&gnw%é’ ghicle,2 ¢9 '%QF{Q) ethfle.””y/ exit

gate 3 is stopped on the pallet 15 set on the turntable 5, and, subsequently, the turntable 5 is turned to

change the 7. direction herent o tiat e aripatation ofthe yebiclei2 besomes haralleliy the

orientation of the vehicle-housing shelt 14. The pallet 15 whose direction has been changed is

transported, upward by the ranspert platfarm, 12, 2he position thereof is-gligned with the, height of the

vehicle-housing shelf 14 in which a vehicle 2 is not housed, and the pallet 15 is moved by sliding from
the floor saﬁé%%% he transpart platform 12 1o the.floarssusface of the yghicle;bausing shelf 14. By

doing so, the vehicle 2 is housed in the vehicle-housing shelf 14 together with the pallet 15.
accommodated in each of the vehicle-housing shelves 14. Note
that support pillars, etc. of the vehicle-housing shelves 14
are not illustrated. Floor surfaces of the transport platform
12 and the vehicle-housing shelves 14 are provided with
delivery mechanisms (not shown in the drawings) that can
smoothly deliver an empty pallet 15 or a pallet 15 with the
vehicle 2 loaded thereon from the transport platform 12 to a
vehicle-housing shelf 14 or from a vehicle-housing shelf 14 to
the transport platform 12, when the heights of the floor
surfaces of the two components 12 and 14 are aligned.

{0028}

When a vehicle 2 enters this multi-storey mechanical
parking lot 1, the pallet 15 in a vehicle-housing shelf 14 in
which a vehicle 2 is not housed is set on the turning plate 7
on the turntable 5 in advance by means of the transport
platform 12. The vehicle 2 coming from the entry/exit gate 3
is stopped on the pallet 15 set on the turntable 5, and,

subsequently, the turntable 5 is turned to change the



{00291 At the time of leaving, the transport platform 12 is stopped so as to be aligned with the
height of the vehicle-housing shelf 14 in which the leaving vehicle 2 is housed, the vehicle 2 housed in
the vehicle-housing shelf 14 is transferred to the transport platform 12 together with the pallet 15, the
transport platform 12 descends to the turntable 5, on which the pallet 15 and the vehicle 2 are placed,
and the vehicle 2 leaves once the direction thereof iﬂ:hanged by means of the turntable 5 so as to

face the ditection.of the eptryiext gae 2, {00301, Jn addifion (o 3 gencral vehicle 2 that travels by
means of the motive power of an internal combustion engine, an electrically-powered vehicle that
ic

o
0
travels by means of the rla%q]é)fiv% poywer og‘) Iarileerll catrl allry-dr}vet motor,can.be parked on the pallet

. le=-
15,andac eacra?r]]%sdé)v?ce is provided for charging a 1\:/éltwjlcle?lnsta %d\ﬁ%l%tlecr:y white the "°

electrically- ovy%reg vehi;ike IS pa kleq%a{t rtr nsport'ng thecelectrically- owereg1 vehicle to the
vehicle-hotteng shelf 14. A plUraliy of embodiments o the pallet 15 and the charginb devide wil

separately;fe desered below,Note that, n the Indiidyal embodiments, sefergnce signs far the palle
and the charging device will be distinguished as 15A and 16A in a first embodiment, 15B ang 16Bina
second embodiment, And 150,.and; 160.in, a,third gmbodiment, respectively; {0031} < g

shelf 14 in which a vehicle 2 is not housed, and the pallet 15

is moved by sliding from the floor surface of the transport

platform 12 to the floor surface of the vehicle-housing shelf

14. By doing so, the vehicle 2 is housed in the vehicle-

housing shelf 14 together with the pallet 15.

{0029}

At the time of leaving, the transport platform 12 is
stopped so as to be aligned with the height of the vehicle-
housing shelf 14 in which the leaving vehicle 2 is housed, the
vehicle 2 housed in the vehicle-housing shelf 14 is
transferred to the transport platform 12 together with the
pallet 15, the transport platform 12 descends to the turntable
5, on which the pallet 15 and the vehicle 2 are placed, and
the vehicle 2 leaves once the direction thereof is changed by
means of the turntable 5 so as to face the direction of the
entry/exit gate 3.

{0030}

In addition to a general vehicle 2 that travels by means

of the motive power of an internal combustion engine, an

electrically-powered vehicle that travels by means of the



{First Embodiment} Figs. 2 to 5 show the first embodiment of the present invention, and Fig. 2 is a
front view of the pallet 15A, the charging device 16A, and an electrically-powered vehicle EV. The
main body of the pallet 15A has a general, W-shaped cross-sectional structure which is formed by
press molding a steel plate, as with ones employed in general multi-storey mechanical parking lots,
and two wheel-guiding channels 24 that guide wheel$ 23 of the electrically-powered vehicle EV, as
well as those of a general veh%'clehalojr;g the lon?gi'tfdi_ngl direction gf the é)allefi15A are formed
between amc%njtéffgﬁag eprr~ot(r)usi("31n 2T formed at a cén errlp\f)erﬁlorrln of thie paahrét BAfA the width direction

and a pair of left and right upright edge 19 portions 22 provided at side edge portions on both sides of
the pallet. %&ﬁaﬁq%%tk:l%@h ésc arcél}ﬁép evice %\Agﬁepré\slid%]c:loa\ﬁf?ee gdéoé)I[w)ocr:rt?lnoanrgz1 ofthe pallet

15A, it may be rovigeg .in.accordance with the position of a charging connection portion (not shown
in the dravénéfs# of the e enc?%ga Iy(-epowéareéei/%%ic‘%e e,’at oﬁe%?ﬁa?e ejftcéanc?‘ Pfglﬁ)t edq reeportions 22 or

may be proyiged aLboth of them and . addian, gy e prowidedyat any of the frogt,fear, and

middle of the edge portions 22. By providing charging devices 16A at multiple locations at differing

positions, t bpgames ossible 1a.enhaynee the fiexibilty with respecktq e, ype apd pprking direction

of the electrically-powered vehicle EV. {
embodiments of the pallet 15 and the charging device will

separately be described below. Note that, in the individual
embodiments, reference signs for the pallet and the charging
device will be distinguished as 15A and 16A in a first
embodiment, 15B and 16B in a second embodiment, and 15C and
16C in a third embodiment, respectively.

{0031}

{First Embodiment}

Figs. 2 to 5 show the first embodiment of the present
invention, and Fig. 2 is a front view of the pallet 15A, the
charging device 16A, and an electrically-powered vehicle EV.
The main body of the pallet 15A has a general, W-shaped cross-
sectional structure which is formed by press molding a steel
plate, as with ones employed in general multi-storey
mechanical parking lots, and two wheel-guiding channels 24
that guide wheels 23 of the electrically-powered vehicle EV,
as well as those of a general vehicle, along the longitudinal
direction of the pallet 15A are formed between a center-guide
protrusion 21 formed at a center portion of the pallet 15A in

the width direction and a pair of left and right upright edge



The charging device 16A is provided with a charging cable 26 and a cable accommodating portion 27
for accommodating this charging cable 26. The cable accommodating portion 27 is built into the edge
portion 22 of the pallet 15A and is configured to have an accommodating hollowing portion 28, which is
provided along the edge portion 22, and an openable/closable lid member 29 for closing an opening at
the top of the accommodating hollow portion 28. Altﬁgugh the accommodating hollow portion 28 has a

structure in which a portion of the top surface of the edge portion 22 is cut out 20.in a rectangular
chape and begiAte AeTbHRiNg ox S0 1S SeiarecHs the pentiy fom s Ui st stitace side by
securing means such as welding or the like, the accommodating hollow portion 28 may be provided,
for example, mtggra y with the edge portion 22 by means of press molding or the like. {00341 An
internal sp Eﬁhe accommodating hollow portion 28 is formed like an elongated cuboid along the
longitudinal direction of the edge portion 22. In addition, the lid member 29 is provided at the top

surface of the edga parn 22 n.the oy of  doar fhat canybe fregly apenedclosed by ysing @

plurality of hinge members 31 and is provi a pulling handle hole 32, however, the lid member

29 may haygAslising ope/close teiure ofdhe like: ot that, altgoual he with of the edge
portion 22 provided with the charging device 16A is greater than the width of the edge portion 22 on

the opposite.sidedn this cgseytheyudihs.afhe left, and right, edge porigns22 may e configyred to be

equal. {00351 On the other hand, the charging cable 26 is a curled cord-like electric cable that can

be expanded/contriacied. thatds,contracied intp a.coil-like formwhen a;stipiching forge is not exerted
thereon, and that can be extended to more than twice its length when stretched from the contracted

state. vehicle EV, at one of the left and right edge portions 22 or
may be provided at both of them, and, in addition, it may be
provided at any of the front, rear, and middle of the edge
portions 22. By providing charging devices 16A at multiple
locations at differing positions, it becomes possible to
enhance the flexibility with respect to the type and parking
direction of the electrically-powered vehicle EV.
{0033}

The charging device 16A is provided with a charging cable

26 and a cable accommodating portion 27 for accommodating this
charging cable 26. The cable accommodating portion 27 is
built into the edge portion 22 of the pallet 15A and is
configured to have an accommodating hollowing portion 28,
which is provided along the edge portion 22, and an
openable/closable 1id member 29 for closing an opening at the
top of the accommodating hollow portion 28. Although the
accommodating hollow portion 28 has a structure in which a

portion of the top surface of the edge portion 22 is cut out



One end (the proximal end) of the charging cable 26 passes 21 through a bottom portion of one
lengthwise end (for example, the rear end) of the accommodating hollow portion 28 and is electrically
connected to a power supply portion (not shown in the drawings) provided at the under surface or the
like of the pallet 15A. A grommet 33 (see Fig. 4) made of, for example, rubber, is fitted to the portion
where the charging cable 26 passes through at the b6ttom portion of the accommodating hollow

portion 28 so as to secure rotect, and msulgte the %roxmal end of the%‘@ﬁ%{”g kt):able 6..In addition,

the other end (?hé: fresen o?ﬁes&aﬁﬁinagncabzfe 26§ 6%:ve|déicf with & argln% connector 35 that is
connected to the charging connection portion of the electrically-powered vehjcle EV. {00361 As
chown in Fig 518 556 o e CEnIE SEomGdatey Sortin 37 e srradahalces sotn 28) is

configured so that the charging gable 26, when contracted, into the coil-like f tm and ﬂeo%harging
connector 35 can be storeéd with sufficient extra space. The cable accommodati g portion 27 is

configured sq that the lid member 29 doas,not apply pressurs fo the charging cahle 26 and the

charging connector 35 when the charging cable 26 and the ‘charging connector 35 are accommodated

in the cable accommadating,porfion 27 and the lid memher 29 .is glosed, The Jidmember 29 has

sufficient strength to endure the weight of a vehicle even if in the unlikely event where the vehicle gets
on the edg{eoqgrgc})n 22. 22 In addition, since a U-shaped cut-out portion 37 is formed at an end of the
lid member 29 to avoid the charging cable 26, it is possible to close the lid member 29 in a state in

which the charging.cable 26,is pulled out as shawn i Figy 5. Nate thata.drainagehole {potghown n

the drawings) is provided at the bottom portion of the cable accommodating portion 27.
is formed like an elongated cuboid along the longitudinal
direction of the edge portion 22. In addition, the 1lid member
29 1is provided at the top surface of the edge portion 22 in
the form of a door that can be freely opened/closed by using a
plurality of hinge members 31 and is provided with a pulling
handle hole 32, however, the lid member 29 may have a sliding
open/close structure or the like. Note that, although the
width of the edge portion 22 provided with the charging device
16A is greater than the width of the edge portion 22 on the
opposite side in this case, the widths of the left and right
edge portions 22 may be configured to be equal.
{0035}

On the other hand, the charging cable 26 is a curled
cord-like electric cable that can be expanded/contracted, that
is contracted into a coil-like form when a stretching force is
not exerted thereon, and that can be extended to more than

twice its length when stretched from the contracted state.

One end (the proximal end) of the charging cable 26 passes



{0037} When the electrically-powered vehicle EV is parked on the pallet 15A configured in this way
and battery charge is performed using the charging device 16A, the electrically-powered vehicle EV is
stopped on the pallet 15A in a position where the charging connection portion (not shown in the
drawings) provided in the vehicle body of the electrically-powered vehicle EV is close to the charging
device 16A, the lid member 29 of the charging device' 16A is subsequently opened to pull out the
charging cable 26 ﬁ\nd the Eg%rrgin c%nnectorf35 a%colmrrpodﬁ%eid in tgg ga !ﬁe accommogating portion

27, and the Eﬁlelﬁ/ chaar88 is perf rmed 89 c%nné)(r:]tlng fhe 1?1argi?18] connector 3510 the cﬁarging

connection portion of the electrically-powered vehicle EV. Although the charging.cable 26 contracted
e ol e e S B Aoy T ST e 2Py
connection Eortign .frorq fhe cable accan%%d%tingoﬁor]t:ion 27 i@ a straright shO{trgagEdi tance due to the

contractibiﬁtyeocf the %ﬁardngcggb %C2t6, and thus, it oes not come in contact with 23 the floor surface

of the pa"eéﬁ%iﬁ%%%&e?}ﬁgét)ms4@\}98@5"95@9gﬁ%y B%é%fEOB%ErPQQ@g the battery;! r%t%eha%"&eve“

closing the can prevent it from becoming a hindrance. {00381 When

electrically-pawered ushicle,EY, js leaving, the charging connector 35 isremayed from the charging

connection portion of the electrically-powered vehicle EV, and the lid member 29 of the charging

device 16A g ppened;to accommodate the charging cable26 and the.gharging,connector;35 in the

cable accommodating portion 27. Since the charging cable 26 becomes contracted into the coil-like

form to ac@igg% dfs r@ﬁﬁ%%@W%&W%ﬂ@%@@o@%%@Bf&?”8@06_13@ is remayed. t@gr@;arging cable
26 can easily be accommodated in the cable accommodating portion 27 (accommodating hollow

portion 28),togetherwith-the chagging connestor 35, subsequsntly; thelidimember29-ofthe cable
accommodating portion 27 is closed. {00391 With the pallet 15A and the charging device 16A,

since the chasging £able,26 bas acurled-cord-like farm weigh cambe gxpanded/centracted.and
contracts into the coil-like form when a stretching force is not exerted thereon, achieving its minimum

volume, thecable-accommedatiag pertion 27 that ageammaodates the chargingcabie 26 can also be a
small one, and thereby the pallet 15A can have a simple, low-cost, and

charging connector 35 that is connected to the charging

connection portion of the electrically-powered vehicle EV.

{0036}

As shown in Fig. 3, the size of the cable accommodating
portion 27 (accommodating hollow portion 28) is configured so
that the charging cable 26, when contracted into the coil-like
form, and the charging connector 35 can be stored with
sufficient extra space. The cable accommodating portion 27 is
configured so that the 1lid member 29 does not apply pressure
to the charging cable 26 and the charging connector 35 when
the charging cable 26 and the charging connector 35 are
accommodated in the cable accommodating portion 27 and the 1id
member 29 is closed. The lid member 29 has sufficient

strength to endure the weight of a vehicle even if in the

unlikely event where the vehicle gets on the edge portion 22.



24 compact structure. Moreover, since the charging cable 26 contracts into the coil-like form, it is not

necessary to accommodate the charging cable 26 by winding or hanging it as has conventionally been

done, and the charging cable 26 contracted into the coil-like form can easily be accommodated merely

by fitting it into the cable accommodating portion 27. Since the charging cable 26 can be

accommodated without taking any additional action4t can be easily accommodated. In addition, since

the contra%tgbilitgfﬁ the charging cable 26 causes it Cto contr%c_t dl%r{nlgi(ch%rging preventing contact
rfac i§ Tess | ét

with the floor st ‘é%)?ihe pall ecfelﬁ\, ﬁescﬁgr%mg (l:lé:b_l(e)lé r(lely to ge |r(f§r8?gafar\%ged, it

can easily be handle d, furthermore, it is possible to prevent damage.to the charging cable 26
itself. {0046T “on’ S%} e?ﬁé%&%?%ceerthe ca e%\éggr%em%ld%tiﬁg%%?ﬁgr%??sg greogvr%g;e’d with the

accommodatin hollgbv\ﬁ%orggn §2§ ?%rgvitdgg allorég ;ﬂheem%%%e Bgrtiorrll 22 %Etgg eoa{lgt %g@c%dt%]ég i

openable/é]gs ble Tid member or closing the top opening of the gccommodatlng groove

possible to_provide the cable accoramogating pogtign 22 by tillizing angexeess .Sp%fé?#es@gé@e edge
[ i cle from derailing.

portion 22, ongmal?y provided in the pallet 15A so as to prevent the tires of a vehi

Accordingly, the.Gable accommogating eition 27 is,preyented,fram being externally expased and
thereby the pallet 15A can 25 have a compact structure and also can be advantageous in terms of its
exuﬂnala@%%¥gﬁp%ortion of the cable accommodating portion 27.

{0037}

When the electrically-powered vehicle EV is parked on the
pallet 15A configured in this way and battery charge is
performed using the charging device 16A, the electrically-
powered vehicle EV is stopped on the pallet 15A in a position
where the charging connection portion (not shown in the
drawings) provided in the vehicle body of the electrically-
powered vehicle EV is close to the charging device 16A, the
1id member 29 of the charging device 16A is subsequently
opened to pull out the charging cable 26 and the charging
connector 35 accommodated in the cable accommodating portion
27, and the battery charge is performed by connecting the
charging connector 35 to the charging connection portion of
the electrically-powered vehicle EV. Although the charging
cable 26 contracted into the coil-like form is stretched out
at this time, the charging cable 26 reaches the charging
connection portion from the cable accommodating portion 27 in
a straight shortest distance due to the contractibility of the

charging cable 26, and thus, it does not come in contact with



{0041} In addition, since the pallet 15A is provided with the charging cable 26 as the charging
device 16A, the user does not need to take out a charging cable installed in his/her own vehicle to
connect it to the pallet 15A. Accordingly, the trouble of taking out the charging cable from the vehicle
body and the trouble of connecting both ends of the charging cable to both the vehicle and the pallet
15A can be avoided. {0042} {Second Embodiment} 23 Figs. 6 to 9 show the second embodiment of
the present inveption, and Fig. 6 is a front view of the pallet 15B, the charging deyice 16B, and the
electricalIyFE)loeW(fr%%ovﬁ:eh?é% .%ir?cfe %hheebgsalcf ég%figeé}é\\ﬁon%g ?ﬁe %ﬁéét 1 isytﬁ(g sr%\?rrldeb &s that of
the pallet described. in the first embodiment except.for the portion relating to the charging device
16B, the sﬁen}%?]erie)ﬁcel %é%soaﬁg%;%féﬂlea%%%%h%%ﬁee Féflat?(r%lgaﬁgr?ibn%? gaJﬁJ %gécriptions thereof
are omitted, ere. In E’%q(ietiofi glth(()elIJr%hegﬁhe2 arging device 168 is provided at the edge portion 22 of
the pallet 15B, it m%y e prowdeIgi, as with the first mﬁogiment, at one of the left and right edge
portions 22 or, l%eeprovided at both of them, and, in addition, it may be provided at any of the front,
rear, and 26 mid fé of the edge portions 22 at any number of locations. {00431

{0038}

When the electrically-powered vehicle EV is leaving, the
charging connector 35 is removed from the charging connection
portion of the electrically-powered vehicle EV, and the 1lid
member 29 of the charging device 16A is opened to accommodate
the charging cable 26 and the charging connector 35 in the
cable accommodating portion 27. Since the charging cable 26
becomes contracted into the coil-like form to achieve its
minimum volume when the charging connector 35 is removed, the
charging cable 26 can easily be accommodated in the cable
accommodating portion 27 (accommodating hollow portion 28)
together with the charging connector 35. Subsequently, the
1lid member 29 of the cable accommodating portion 27 is closed.
{0039}

With the pallet 15A and the charging device 16A, since
the charging cable 26 has a curled cord-like form, wcich can
be expanded/contracted, and contracts into the coil-like form
when a stretching force is not exerted thereon, achieving its
minimum volume, the cable accommodating portion 27 that
accommodates the charging cable 26 can also be a small one,

and thereby the pallet 15A can have a simple, low-cost, and



The charging device 16B is provided with an upright pole member 41 on the edge portion 22 of the
pallet 15B and the charging cable 26 provided in relation with the pole member 41. As with the one
described in the first embodiment, the charging cable 26 is connected to the pallet 15B at one end
thereof, is provided with the charging connector 35 at the other end, has a curled cord-like form
capable of being expanded/contracted, and is contraéted into a coil-like form when a stretching force is
not exerted thereon. {Sot()441t The pole member 41 is for%ad ofhfor example gro gwember
(channel n%:é)nrqggﬁ%avmrgué:n lallﬁﬁular -Iéﬁggeeé trosslsr-lsceection,earcfd %]?%Jf%gatg-ﬁze esecuring plate 42 is
perpendicuclgrl Eecgé[redi%t ttge ﬁﬁ)t@tomo%qd_ﬁhﬁgeoffb [ means o{ gverll(glji g or Ct:fées gléer. In agdition, a
prism-shapeélsca 0 5’ing member 43 is secured to the édge portion 22 at an |nnerysic}e thereof by
means of welding or the like, and the top surfaqrfe\]r%f this scaffolding member, 43 and the top_surface of

the edge p%(r:tlcéjn are set at the same Hgigﬁta ote that, 2s ‘shown in F?é: , en s 41a of the angular

U-shaped gross:section.of 5‘91%99';? 'nglpe&ﬁ%e%re5%”‘%‘?6%5%1%‘2990{ﬁ%d Q‘S‘%& thg charging cable
26. {00451 27 The securing plate 42 of the pole member 41 is secured to the top surface of the

scaffolding member 43 by being fastened with;a plurality of bolts 44, Since the segiring plate 42 is

secured, being offset toward the center of the pallet 15B relative to the pole member 41, the pole

member 41 stands appreximatgly above the edge portian 22 when the-secyring plate 42 is-pecured to

the scaffolding member 43. The scaffolding member 43 is provided with sloped portions 43a at both

front and rear,ends thereef, which.gengrate a thrustforce that whe the wheekof a vehigle;hjtthem,
pushes the wheel inward in the pallet 15B, and thereby the vehicle is prevented from coming

excessively closegithe pole memherndl. Note thatihe edgeiportion 22 may be formed more widely
than a conventional one and the pole member 41 may directly be secured thereto so as to omit the

scaffoldingymembes:43. in additionJif the.pelemaember 41 can he formedin a-syfficiently thin manner,
the pole member 41 may be directly secured to the top surface of the edge portion 22 having a narrow
width, as in theseenventiopakease: {0046kiring charging, preventing contact with

the floor surface of the pallet 15A, the charging cable 26 1is

less likely to get dirty or damaged, it can easily be handled,

and, furthermore, it is possible to prevent damage to the

charging cable 26 itself.

{0040}

On the other hand, since the cable accommodating portion

27 is provided with the accommodating hollow portion 28

provided along the edge portion 22 of the pallet 15A and the

openable/closable 1id member 29 for closing the top opening of

the accommodating groove 28, it is possible to provide the

cable accommodating portion 27 by utilizing an excess space

inside the edge portion 22, originally provided in the pallet

15A so as to prevent the tires of a vehicle from derailing.

Accordingly, the cable accommodating portion 27 is prevented

from being externally exposed and thereby the pallet 15A can



As shown in Fig. 8, the securing plate 42 is provided with a through-hole 46 in an area surrounded by
the pole member 41, and, as shown in Figs. 9(a) and (b), the through-hole 46 is a penetrating hole that
also penetrates through the top surface of the edge portion 22. Then, one end (the 28 proximal end)
of the charging cable 26 passes through the through-hole 46 and is electrically connected to a power
supplying line 47 disposed at the under surface or tie like of the pallet 15B by means of a

power-suplgl Vconnector 4a8cgr tsh&"lifet N]%e th&g a qlrsomrré%t#%renadgvofh or eé<alrpsplt=i,nrutgbegﬁ is fitted
to the throug “hole 46't6'Sécurs, procfe&, and insulate the promma‘laen of the 8harg|ng cablé 26.

{00471 O‘Eheljtnteren)g%g aceiof theepaole meember 41 serves as a cable accommodating portion 51
and, as shown'in ?:igs. %? : 9?{5?%5%?6), the charging cable 26 contracted into the coil-like form is
accommo %gggerein. As shown in Fig. 7(b), when the charging cable 26 is pulled out therefrom, the
charging cable 26 can be extended, increasing in length, from the bottom end of the pole member 41

toward the top S”ﬂﬁlcg&éEQ%B%'l.ets]Pﬁcé\'oéﬁéh%taai 9553‘ Gui-Ou 895%?%‘?[15%5% capnold an

intermediate portion of the charging cable 26 is formed at the rear surface of the pole member 41 at

the top end thsreof, In addtion cooneglor bilding partian i3 that paldsithe chatgingganector 35 of

the charging cable 26 at a position higher than the floor surface of the pallet 15B is provided at the rear

surface sidg,of thedple memper 41,at an iniermedigte portion thereol. 100481 1 s /her own

vehicle to connect it to the pallet 15A. Accordingly, the
trouble of taking out the charging cable from the vehicle body
and the trouble of connecting both ends of the charging cable
to both the vehicle and the pallet 15A can be avoided.

{0042}

{Second Embodiment}

Figs. 6 to 9 show the second embodiment of the present
invention, and Fig. 6 is a front view of the pallet 15B, the
charging device 16B, and the electrically-powered vehicle EV.
Since the basic configuration of the pallet 15B is the same as
that of the pallet 15A described in the first embodiment
except for the portion relating to the charging device 16B,
the same reference signs are assigned to each of the relating
portions, and descriptions thereof are omitted here. 1In
addition, although the charging device 16B is provided at the
edge portion 22 of the pallet 15B, it may be provided, as with
the first embodiment, at one of the left and right edge
portions 22 or may be provided at both of them, and, in

addition, it may be provided at any of the front, rear, and



Although the forms shown in Figs. 8, 9(a), and 9(b) are 29 conceivable as the shape of the connector
holding portion 53, it does not mean that the shape is limited. However, it is necessary to form the
connector holding portion 53 in such a way that the charging connector 35 is held in a direction parallel
to the front-to-rear direction of the pallet 15B so that the charging connector 35 held by the connector
holding portion 53 does not significantly protrude towérd the center portion of or outward from the
pallet 158m'glé%ftonr(1)efct %re]oldi eportion 53 may Qea coupler ha\grel% thefs me umm%shape as the

charging connec fon portion of the e%%ﬁltc%\ﬂi}-powere vehicle! fts pref%rab 8 that the eights of the

pole mem er 44]3<?nd the connector holding portion 53 be approximately set at a height where a user
can naturally C%ake the charging connector 35 held by the connector holding portion 53 into his/her hand
without having toﬂc}end quwn. i{904%1 : C\(éVhle th§ electri%alg/é%owertekg vehicle EV hc, parkﬁg on the

pallet 15B configureteil in this wa anc?gﬁarging thereo |§%eﬁormegjby méans of the ¢ a%)ing device

168, the elegrically-powsied yehicle BV stopned.on the pallet 158,ig 2 Rasitian yheye the charging

connection portion (not shown in t rawings) provi e vehicle body of the electrically-powered

vehicle EVUIS £lose o thechargipg device A6B (pole mermber A1), and, subseguently. ghagging is

performed by removing the charging connector 35 of the 30 charging cable 26 from the connector

holding portion 53 ang¢anpnecting jfdo the charging ¢onnectiop partion ofthe; electrically;powered

vehicle EV. The charging cable 26 contracted into the coil-like form is stretched at this time,

connecting.between the hottom end of the, paledmembsr 41 and-the chaigjiag conpgetion,portion in a
straight shortest distance. Accordingly, the charging cable 26 does not come into contact with the floor

surface of the.palist 15B; {009QL ded with the charging connector 35 at the

other end, has a curled cord-like form capable of being
expanded/contracted, and is contracted into a coil-like form
when a stretching force is not exerted thereon.

{0044}

The pole member 41 is formed of, for example, a rod
member (channel member) having an angular U-shaped cross-—
section, and a flat plate-like securing plate 42 is
perpendicularly secured at the bottom end thereof by means of
welding or the like. In addition, a prism-shaped scaffolding
member 43 is secured to the edge portion 22 at an inner side
thereof by means of welding or the like, and the top surface
of this scaffolding member 43 and the top surface of the edge
portion 22 are set at the same height. Note that, as shown in
Fig. 8, ends 4la of the angular U-shaped cross—-section of the
pole member 41 are rounded so as not to damage the charging
cable 26.

{0045}



When the electrically-powered vehicle EV is leaving, since the charging cable 26 contracts into the
coil-like form due to removal of the stretching force, when the charging connector 35 is removed from
the charging connection portion of the electrically-powered vehicle EV, the charging cable 26 can
easily be accommodated in the cable accommodatin% portion 51 inside the pole member 41. Then, the
distal end side of the charging cable 26 is suspende%l from the cut-out portion 52 provided at the top
end of the pole member 41, and the charging connector 35 is held by the connector holding portion 53.
{00511 In this'C eargsﬁlcg:jlfl evice fgﬁ,%‘ glgn%% thoe? in%ér%a?gpifcemgﬂ Srpof’e1 member 41 ﬁgvigﬁ a

rectangular U-shaped cross-section serves as_the.cable accommodating portion 51 that
ccomimodAlSs 1F R Gris cablo 26 St M iAcAton T Bsarie . BT Hitieve the Sstabilty

of the charvg' cable £26 wiih a.co ebct,lscimpjle4andéow-cos%gonfi%uration havi 499 d external
appearance% or%oger?gﬁlﬂcé the Crgﬁoarg?ng connector 35 of the %harg?ﬁlé: (lzgl%epz%%sepos%tiolr]%d ata

higher 'OC%Q&%S‘H ,th%é'%rqslé@aﬁ%ee%f ths,pallgt Jc%% ?%%‘%f%’%% held %g‘ep%oi”j‘eegof%]?'dmg portion

53 provided at the pole member 41, the user can take arging connector 35 into his/her hand to

conneet t .he.chvcaing conpepion.pationdf the elagiicallypevetrdyehigle ENyiiout having to

bend down, which makes it extremely easy to perform the connection work. {00521 Furthermore,

since the charging cable.26 pulled, out fromJhe pale memberAl (gable agcommodating portion 51) is

connected by being linearly extended from the proximal end portion of the pole member 41 to the

charging cgnpectiorypartion of the glectricaljy-powered yghicle RV and copfractg gfter being connected
due to the contractibility thereof, the charging cable 26 can be connected without causing any drooping

thereof and alseripthe shoptestdistange: s provided with sloped portions 43a at
both front and rear ends thereof, which generate a thrust
force that, when the wheel of a vehicle hit them, pushes the
wheel inward in the pallet 15B, and thereby the vehicle is
prevented from coming excessively close to the pole member 41.
Note that the edge portion 22 may be formed more widely than a
conventional one and the pole member 41 may directly be
secured thereto so as to omit the scaffolding member 43. 1In
addition, if the pole member 41 can be formed in a
sufficiently thin manner, the pole member 41 may be directly
secured to the top surface of the edge portion 22 having a
narrow width, as in the conventional case.
{0046}

As shown in Fig. 8, the securing plate 42 is provided
with a through-hole 46 in an area surrounded by the pole
member 41, and, as shown in Figs. 9(a) and (b), the through-
hole 46 is a penetrating hole that also penetrates through the

top surface of the edge portion 22. Then, one end (the



Therefore, it is possible to make the charging cable 26 reliably reach the charging connection portion
of the electrically-powered vehicle EV and also to avoid various inconveniences caused by drooping of
the charging cable 26. Moreover, since the connection work can be performed without causing the
charging cable 26 to touch the floor surface of 32 the pallet 15B, it is possible to prevent the charging
cable 26 from getting dirty or damaged. {0053} I%?forming the pole member 41 with a material that
will not harm a parked ve icleéfc,ug% as %hard.rubber,kploéy%gthane or thehlike, 0 b¥§gvering at least

the surfacé thereor with a s)oft material SUEN &s ‘a’soft plastic, a 56t ?ueb%etf or the ike, In the unlikely

event of a vehicle co in%; ingf) contgct.with Ehe ole me ber 41 WheCn the vehicle enters/leaves the
e 46 1is elec cte

parking lot, | lfé)lﬁgss_i 1816 prevearﬁ damagetot e Vehicle. I%Oan(fld?tlon,%y 8rrﬁin%otﬁgrpole member 41

with a flexiple mflterial (fPr example, polyurethane, kpard rubber, or trhe like), a qlthe er imparting
the pole menitio A it Tambity. 1 e Gkl con of & parkEd Vel Siing witt e hol

e e o LSS ol Ut e et e gl 1. on
like. Note that a grommet 49 made of, for example, rubber, is
fitted to the through-hole 46 to secure, protect, and insulate
the proximal end of the charging cable 26.

{0047}

The internal space of the pole member 41 serves as a
cable accommodating portion 51 and, as shown in Figs. 6, 7(a),
9(a), and 9(b), the charging cable 26 contracted into the
coilil-like form is accommodated therein. As shown in Fig.

7(b), when the charging cable 26 is pulled out therefrom, the
charging cable 26 can be extended, increasing in length, from
the bottom end of the pole member 41 toward the top surface of
the pallet 15B. Note that a U-shaped cut-out portion 52 that
can hold an intermediate portion of the charging cable 26 is
formed at the rear surface of the pole member 41 at the top
end thereof. In addition, a connector holding portion 53 that
holds the charging connector 35 of the charging cable 26 at a
position higher than the floor surface of the pallet 15B is
provided at the rear surface side of the pole member 41 at an
intermediate portion thereof.

{0048}

Although the forms shown in Figs. 8, 9(a), and 9(b) are



Note that, although the charging cable 26 in this embodiment extends from the bottom end of the pole
member 41, the charging cable 26 may be configured so as to extend from the top end of the pole
member 41. {0055} {Third Embodiment} 33 Figs. 10 to 13 show the pallet 150 and the charging
device 160 according to the third embodiment of the present invention. The basic configuration of the
pallet 150 is the same as that of the pallets 15A and2$58 described in the first embodiment and the
second embodiment g;g:ept ;orttgg P rtion reg%ti to the char%ing df(la(\)/'icgimo. The chargitr{g device

160 in thisCc%%%erﬁ:}f)‘/SL 0 be provide Stoneof t eﬁef%%rﬁaerfé ?edge port?&spffgflt?% plate 150 or

may be prO\Qd%d at both of them, %‘gtint dditi?%r}f[ it may bf.providgq a%ﬁ)reyegfgpe fri%nt,.rear, and

middle of the ed%eespor}%nén%%t any num Ser of 10cations. fOIBlSTéi IS charding evice 160 is

formed by making the p(%lg @%@rge{éll _0(1; the ch%rg]ifngngg\gge 16B in the se %ndl gmbgdjnment

. : ) t
collap5|bler.1(§%%8| ical , an opening 61 is ormed by cutting orﬁ?app%]?tlér? of the top surface of the edge

portion 22 ‘%yﬁeggglltetg.gﬁg ig}%rre&afpggu%r?@gggog p]g\éotlsgafflte%isipf(ogdgq a the inner surface side

of the edge portion 22 adjacent toone end (for example, front end) of this opening 61 so as to protrude

perpendicylarly, and harizontally.-and the proximal end of the pole member 63 is supported by this

pivot shaft 62 in a freely pivotable manner. With this configuration, the pole member 63 can be pivoted

between a.gollapsed pesition 633, inwhichitjs colapsedidawn so.as 19-be pesitioned helow a top

surface of the edge portion 22, as
portion 53 does not significantly protrude toward the center
portion of or outward from the pallet 15B. The connector
holding portion 53 may be a coupler having the same dummy
shape as the charging connection portion of the electrically-
powered vehicle. It is preferable that the heights of the
pole member 41 and the connector holding portion 53 be
approximately set at a height where a user can naturally take
the charging connector 35 held by the connector holding
portion 53 into his/her hand without having to bend down.
{0049}

When the electrically-powered vehicle EV is parked on the
pallet 15B configured in this way and charging thereof is
performed by means of the charging device 16B, the
electrically—-powered vehicle EV is stopped on the pallet 15B
in a position where the charging connection portion (not shown
in the drawings) provided in the vehicle body of the
electrically-powered vehicle EV is close to the charging

device 16B (pole member 41), and, subsequently, charging is

performed by removing the charging connector 35 of the



34 shown in Fig. 10, and an upright position 63b, in which it stands perpendicularly to the top surface
of the edge portion 22, as shown in Fig. 11. When the pole member 63 is in the collapsed position 63a,
the pole member 63 is flush with the top surface of the edge portion 22. {0057} The pole member
63 is formed of, for example, a rod member (channel member) having a rectangular U-shaped
cross-section, as with the pole member 41 in the secBnd embodiment. A surface of the pole member
63 that serves as the t%% ggrfa%;% wpren nPl %eed in the COJCI% s%d R%sition 63a gsl Bgové%eda%vgh a pulling

handle holcéh(%rgtjtﬁg ffee end thereo ,and a Uss %%%8 C -ou?por]tl%% éjé)ﬁoldmg means) is formed at

the proximal end thereof. Note that a stopper 67 for stopping the pole member 63 at the collapsed
position 63%%%%%%%@%0% tk?eoir%]t}é? séﬁggg of' %eceoélggeeﬁgrjﬂgﬂ ﬁogfttﬁgrbaﬂéﬁt f (see Fig. 11).
{00581 '[he 'nternai ace of the doolekrlnerﬁlbe%@ seryes as a cable accommo gting portion 69,
and a partﬁioﬁcp{igté% (%s%epﬁé”.e fle) that selp():argtes the cgb e %c%gr%%nno%a%%g peortzilon 69 side and the

D e B B S e L B e
70 is provided with a through-hole (not shown in the drawings), and, as with the second embodiment,
theCha“ﬁ%%ﬁﬁ®8é¥%g between the bottom end of the pole member 41 and

the charging connection portion in a straight shortest

distance. Accordingly, the charging cable 26 does not come

into contact with the floor surface of the pallet 15B.

{0050}

When the electrically-powered vehicle EV is leaving,
since the charging cable 26 contracts into the coil-like form
due to removal of the stretching force, when the charging
connector 35 is removed from the charging connection portion
of the electrically-powered vehicle EV, the charging cable 26
can easily be accommodated in the cable accommodating portion
51 inside the pole member 41. Then, the distal end side of
the charging cable 26 is suspended from the cut-out portion 52
provided at the top end of the pole member 41, and the
charging connector 35 is held by the connector holding portion
53.

{0051}

In this charging device 16B, since the internal space of
the pole member 41 having a rectangular U-shaped cross—-section
serves as the cable accommodating portion 51 that accommodates

the charging cable 26 without modification, it is possible to



35 passes through this through-hole, and the charging cable 26, when contracted into the coil-like
form, is accommodated in the cable accommodating portion 69, as shown in Fig. 11. {00591 The
pole member 63 can be collapsed down into the collapsed position 63a in the state in which the
charging cable 26 is accommodated in the cable accommodating portion 69 in the aforementioned
way. Since the charging connector 35 of the chargin%glcable 26 is positioned at the free end of the pole

member, when. the paole member 63 stands in the upright position 630 in state in which the
charging c%ﬁ?élf %gﬁc?%:%rﬁ% ggaﬁflﬁa%ﬁe 8§bI%%fcc%gnan%%&ﬁ%gcﬁc%%gnggg 31‘]1%33 p%le member 63,

the chargira%connetctor 3§no£gheach rg@‘g_cableﬁzggggommo ated in the.cable accommodating

portion 69 is F?&%be thselp(ﬁe member so as to be posi ioned a %ﬂgcgt?afnlﬁi%h%r than the floor surface

of the pallet 5(9f 1{1%(160511 When the pole member 63 rsltcand&ilré trg:%ggri r}lt og(i)t}prpegsc%ras shown in

Fig. 1_1, and the charging%%%i%afg%'pu led out fror the ca%lg accommodating portion 69, the
charging cable 26 can be,stretched fromthe bottom end pottign.of the p&'%%‘gﬁr 63 towarg the top

surface side of the pallet 150, as shown in Fig. 12. Then, even in the state in the charging cable

26 extends fiam the.bgttom end pordon. of theynple mamber 63 gs lespitied, abaye, the poje.member

63 can be 36 collapsed down into the collapsed position 63a, as shown in Fig. 13. At this time, with

the charging galle 26, assing ifough e ) Shanse it s PORIONG6 fosmedat the prosimal end of

the pole member 63, the pole member 63 can be collapsed down into the collapsed position 63a
anmnSh@@@ﬁ%gg%dgggmgéﬁgﬂ%g@-charging connector 35 into his/her hand

to connect it to the charging connection portion of the
electrically—-powered vehicle EV without having to bend down,
which makes it extremely easy to perform the connection work.
{0052}

Furthermore, since the charging cable 26 pulled out from
the pole member 41 (cable accommodating portion 51) is
connected by being linearly extended from the proximal end
portion of the pole member 41 to the charging connection
portion of the electrically-powered vehicle EV and contracts
after being connected due to the contractibility thereof, the
charging cable 26 can be connected without causing any
drooping thereof and also in the shortest distance.
Therefore, it is possible to make the charging cable 26
reliably reach the charging connection portion of the
electrically-powered vehicle EV and also to avoid various
inconveniences caused by drooping of the charging cable 26.
Moreover, since the connection work can be performed without

causing the charging cable 26 to touch the floor surface of



{00611 When the electrically-powered vehicle EV is parked on the pallet 150 configured as
described above and charging thereof is performed by means of the charging device 160, the
electrically-powered vehicle EV is stopped on the pallet 150 in a position where the charging
connection portion (not shown in the drawings) provided in the vehicle body of the electrically-powered
vehicle EV is close to the charging device 160 (pole3r?1ember 63), subsequently, the pole member 63 is
moved from the co[i: e sition 63a so as t tang% in the upright position 63b, next, the charging
cable 26 a% e gr%%ngt %%r’melc%orl 35 %%grigkrﬁlo%a ed i théca Iegggcocng%%%%ﬂﬁg %%r?oen 69 inside
the pole member 63 are taken out, and the charging connector 35 is connected to the charging
connectionﬁgg)rﬁ%%r%f?ﬁg gﬂe%?ric%h%p%v?erreg ?/negﬁ%%e& EV. The charging cable 26 contracted into the
coil-like form 6%§t¥etched out, connecting between the bottom end side of the pole member 63 and the
charging connection portion of the electrically-powered vehicle EV in a straight and its shortest

distance, 37 andgince the.sopteactbiity heregtcauses the eqntiagiion gf he cable, the sharging

cable 26 does not Come into contact with t or surface of the pallet 150. Then, as needed, the pole

member 63 j3 refuinec.to,ihe collapsatpasiion 62g as shownipFig, 13400621 Since this

charging device 160 also has the internal space of the pole member 63 having a rectangular U-shaped

cross-sectionwhich setves as the.¢able accommodafing partian, 89 thatjaccommegdates the, charging

cable 26 without modification, it is possible to achieve the storability of the charging cable 26 with a

compact, simple.anrd |pw-cost %ﬁ@%@&%\ﬂn%é&@ogseﬁeg@képeq%@@%-, MQV%Q}@E’ sincel the
charging connector 35 of the charging cable 26 accommodated in the cable accommodating portion 69

is positioned; gt a-locatioprhighentban the pallet b0 when the pale membey 63;stands.inytheipright

position 63b, the user can take the charging connector 35 into his/her hand to connect it to the
charging connectionpertionof the elestrically-pewvesed vehicle,EY without biavingdto bend down, which

makes it easy to perform the connection work.
enters/leaves the parking lot, it is possible to prevent
damage to the vehicle. 1In addition, by forming the pole
member 41 with a flexible material (for example, polyurethane,
a hard rubber, or the like), and thereby imparting the pole
member 41 with flexibility, in the unlikely event of a parked
vehicle colliding with the pole member 41, it is possible to
prevent damage to the vehicle due to bending of the pole
member 41, and breakage of the pole member 41 can be avoided
at the same time.
{0054}

Note that, although the charging cable 26 in this
embodiment extends from the bottom end of the pole member 41,
the charging cable 26 may be configured so as to extend from
the top end of the pole member 41.

{0055}

{Third Embodiment }



{00631 In addition, as with the charging device 16B in the second embodiment, since this charging
device 160 also has the charging cable 26 which is pulled out from the pole member 63 38 (cable
accommodating portion 69) to be connected by being directly extended from the proximal portion of
the pole member 63 to the charging connection portion of the electrically-powered vehicle EV, the
charging cable 26 can be connected without causiné %my drooping thereof and also in the shortest

dstanee, s s o Lol s norygulences Spused by AoeRle o e o cable 26
device 16C according to the third embodiment of the present
invention. The basic configuration of the pallet 15C is the
same as that of the pallets 15A and 15B described in the first
embodiment and the second embodiment except for the portion
relating to the charging device 16C. The charging device 16C
in this case may also be provided at one of the left and right
edge portions 22 of the plate 15C or may be provided at both
of them, and, in addition, it may be provided at any of the
front, rear, and middle of the edge portions 22 at any number
of locations.

{0056}

This charging device 16C is formed by making the pole
member 41 of the charging device 16B in the second embodiment
collapsible. Specifically, an opening 61 is formed by cutting
out a portion of the top surface of the edge portion 22 of the
pallet 15C in a rectangular shape, a pivot shaft 62 is
provided at the inner surface side of the edge portion 22
adjacent to one end (for example, front end) of this opening
61 so as to protrude perpendicularly and horizontally, and the
proximal end of the pole member 63 is supported by this pivot
shaft 62 in a freely pivotable manner. With this
configuration, the pole member 63 can be pivoted between a
collapsed position 63a, in which it is collapsed down so as to

be positioned below a top surface of the edge portion 22, as



Furthermore, since the charging cable 26 can be accommodated inside the pole member 63, and the
pole member 63 can be collapsed down into the collapsed position 63a when the charging cable 26 is
not in use, the external appearance can be improved by making the charging cable 26 and the pole
member 63 inconspicuous, and it is also possible to eliminate concerns about the electrically-powered
vehicle EV or other vehicle coming into contact withtfie pole member 63. In addition, even when the

charging caglgw%?) is in se, thlag IS, i%éhe state in.wgié:h the cj%%gqin%ggble.% ish%xt%ndlecd from the

bottom end portlonl&t (la%ole nmember 693“ th Ib(l)% member 63 can be boljrélps"éd down into the

collapsed position 63a with the charging cabl %l()i passing through the cut-out portion 66, therefore, it
is possibleg%apr}%\ier%etﬁg ep% elrcnlge?ha}%eﬁ;%stﬁo?tn eec%O |n§ %rrﬁﬁgrean%% tg fe ﬁ%gre ahd icotlon
simultaneously i(_!%prgge the external appearapce. 39{00651 As showp.in Fig. 14, the pole

o .

. g 1
member 63 may prg\%aledl{/lvn aloc ing mechanism 7§%o?h5ntetﬂeep%le member 63 can be locked

in the “p”%'?}l@%%"é;]dﬁ%’o A&TS#O%‘?BQ V%‘?f,é‘@&% ! e%&&?fi%%raé@”éﬂﬁgﬁsﬁ’c%w@' b has a

linkage member 74 that'can be folded in two links and that connects between an intermediate portion

of the poletrggngbgf@g@doqx bracket 7 é)rg\giggq(%agé'r]ner-circumferential portion of the opening 61

can be employed. By providing such a locking mechanism 72, the pole member 63 can reliably be kept
standing in{ 61@5%right position 63b. {00661 Note that, also with the charging device 160, by
forming the pole member 63 of a material that will not harm a parked vehicle, such as a hard rubber,

polyurethane, or thelike, o by, couering at leastthesuiface thergof with.a seft materigl such as a soft
resin, a soft rubber, or the like, when the pole member 63 is left in the upright position 63b and a

vehicle entersfieaves the parking lti-and inthe:unjikely.event of the.vehiclg:coping intg contact with

the pole member 63, it is possible to prevent damage to the vehicle. In addition, by forming the pole

member 63 of aflexible magerial (forexample palydrethane; @ hard rabbern @r the bke)xthereby
imparting the pole member 63 with flexibility, in the unlikely event of a parked vehicle colliding with the
pole A surface of the pole member 63 that serves as the top surface
when placed in the collapsed position 63a is provided with a
pulling handle hole 65 at the free end thereof, and a U-shaped
cut-out portion 66 (folding means) is formed at the proximal
end thereof. Note that a stopper 67 for stopping the pole
member 63 at the collapsed position 63a protrudes from the
inner surface of the edge portion 22 of the pallet 15C (see
Fig. 11).
{0058}
The internal space of the pole member 63 serves as a
cable accommodating portion 69, and a partition plate 70 (see
Fig. 11) that separates the cable accommodating portion 69
side and the pivot shaft 62 side is secured to the proximal
portion side of the pole member 63. This partition plate 70

is provided with a through-hole (not shown in the drawings),

and, as with the second embodiment, the charging cable 26



40 member 63, damage to the vehicle can be prevented due to bending of the pole member 63, and
breakage of the pole member 63 can be avoided at the same time. {0067} Note that the present
invention is not limited only to the examples of the individual embodiments described above, and, as
has been described at the beginning of the embodiments of the present invention, it can be employed
in multi-storey mechanical parking lots with other sy%tféms so long as the multi-storey mechanical

parking lots have a vehicle mounting function emplqying a pallet. In addition, a singl a% t may be
configured‘,D ?osrseex%n%glg,oélr%%lo%/}ﬁnlgsga%%t%lrlg%f Oeqteethﬁfgﬁeg%?th%}gﬁ:%bﬁ% éal\%algé% §A to 160 in

the first o third embegiments. {Refereng. Signs 1ist}{00681,1, mul;storey mechapica) parking lot

the cable accommodating portion 69, as shown in Fig. 11.
{0059}

The pole member 63 can be collapsed down into the
collapsed position 63a in the state in which the charging
cable 26 is accommodated in the cable accommodating portion 69
in the aforementioned way. Since the charging connector 35 of
the charging cable 26 is positioned at the free end of the
pole member, when the pole member 63 stands in the upright
position 63b in the state in which the charging cable 26 is
accommodated in the cable accommodating portion 69 of the pole
member 63, the charging connector 35 of the charging cable 26
accommodated in the cable accommodating portion 69 is held by
the pole member so as to be positioned at a location higher
than the floor surface of the pallet 15C.

{0060}

When the pole member 63 stands in the upright position
63b, as shown in Fig. 11, and the charging cable 26 is pulled
out from the cable accommodating portion 69, the charging
cable 26 can be stretched from the bottom end portion of the
pole member 63 toward the top surface side of the pallet 15C,
as shown in Fig. 12. Then, even in the state in which the
charging cable 26 extends from the bottom end portion of the

pole member 63 as described above, the pole member 63 can be



4 parking tower 5 turntable 11 ascending/descending pathway 12 transport platform 14 vehicle
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collapsed down into the collapsed position 63a, as shown in
Fig. 13. At this time, with the charging cable 26 passing
through the U-shaped cut-out portion 66 formed at the proximal
end of the pole member 63, the pole member 63 can be collapsed
down into the collapsed position 63a without shearing the
charging cable 26.

{0061}

When the electrically-powered vehicle EV is parked on the
pallet 15C configured as described above and charging thereof
is performed by means of the charging device 16C, the
electrically-powered vehicle EV is stopped on the pallet 15C
in a position where the charging connection portion (not shown
in the drawings) provided in the vehicle body of the
electrically—-powered vehicle EV is close to the charging
device 16C (pole member 63), subsequently, the pole member 63
is moved from the collapsed position 63a so as to stand in the
upright position 63b, next, the charging cable 26 and the
charging connector 35 accommodated in the cable accommodating
portion 69 inside the pole member 63 are taken out, and the
charging connector 35 is connected to the charging connection
portion of the electrically-powered vehicle EV. The charging
cable 26 contracted into the coil-like form is stretched out,
connecting between the bottom end side of the pole member 63
and the charging connection portion of the electrically-

powered vehicle EV in a straight and its shortest distance,



41 26 charging cable 27, 51, 69 cable accommodating portion 28 accommodating hollow portion 29 lid
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and since the contractibility thereof causes the contraction
of the cable, the charging cable 26 does not come into contact
with the floor surface of the pallet 15C. Then, as needed,
the pole member 63 is returned to the collapsed position 63a
as shown in Fig. 13.
{0062}

Since this charging device 16C also has the internal
space of the pole member 63 having a rectangular U-shaped
cross—-section which serves as the cable accommodating portion
69 that accommodates the charging cable 26 without
modification, it is possible to achieve the storability of the
charging cable 26 with a compact, simple and low-cost
configuration having a good external appearance. Moreover,
since the charging connector 35 of the charging cable 26
accommodated in the cable accommodating portion 69 is
positioned at a location higher than the pallet 15C when the
pole member 63 stands in the upright position 63b, the user
can take the charging connector 35 into his/her hand to
connect it to the charging connection portion of the
electrically-powered vehicle EV without having to bend down,
which makes it easy to perform the connection work.

{0063}

In addition, as with the charging device 16B in the

second embodiment, since this charging device 16C also has the

charging cable 26 which is pulled out from the pole member 63
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(cable accommodating portion 69) to be connected by being
directly extended from the proximal portion of the pole member
63 to the charging connection portion of the electrically-
powered vehicle EV, the charging cable 26 can be connected
without causing any drooping thereof and also in the shortest
distance, and it is possible to avoid the inconveniences
caused by drooping of the charging cable 26 as well as getting
the charging cable 26 dirty or damaged.

{0064}

Furthermore, since the charging cable 26 can be
accommodated inside the pole member 63, and the pole member 63
can be collapsed down into the collapsed position 63a when the
charging cable 26 is not in use, the external appearance can
be improved by making the charging cable 26 and the pole
member 63 inconspicuous, and it is also possible to eliminate
concerns about the electrically-powered vehicle EV or other
vehicle coming into contact with the pole member 63. In
addition, even when the charging cable 26 is in use, that is,
in the state in which the charging cable 26 is extended from
the bottom end portion of the pole member 63, the pole member
63 can be collapsed down into the collapsed position 63a with
the charging cable 26 passing through the cut-out portion 66,
therefore, it is possible to prevent the pole member 63 from
becoming a hindrance to the user and to simultaneously improve

the external appearance.



{Claim 1} A pallet for a multi-storey mechanical parking lot which an electrically-powered vehicle is
parked on and transports the vehicle to a predetermined parking position, comprising: a charging
device that can charge a battery installed in the electrically-powered vehicle while the
electrically-powered vehicle is parked on the pallet, wherein the charging device has: a charging
cable that is connected to the pallet side at one endifereof, that is provided with a charging connector
at the othe (?885"ghi‘3h can be connected to a charging connection portion of the electrically-powered
vehicle, that’can be expanded and contracted in a curled cord-like form, and that is contracted into a
coil-like form Whei:I a ggetchingafo ce is nof exggted thﬁreon' %%%r 8 cable %cecommod§t6i portion

. . . . &
that is provided in the paﬂfé? and that accommodates the cﬁarglng cable When Cofitracted into the

colllike fom. {laim 3. ., o The,galetfor ine pulllstorey meghanical parking ot accordingygo Claim 1
wherein the cable accommodating portion comprises an accommodating hollow portion provided as a

hollow locked in the upright position 63b. As the locking mechanism

72, a configuration such as one which has a linkage member 74
that can be folded in two links and that connects between an
intermediate portion of the pole member 63 and a bracket 73
provided at an inner-circumferential portion of the opening 61
can be employed. By providing such a locking mechanism 72,
the pole member 63 can reliably be kept standing in the
upright position 63b.

{0066}

Note that, also with the charging device 16C, by forming
the pole member 63 of a material that will not harm a parked
vehicle, such as a hard rubber, polyurethane, or the like, or
by covering at least the surface thereof with a soft material
such as a soft resin, a soft rubber, or the like, when the
pole member 63 is left in the upright position 63b and a
vehicle enters/leaves the parking lot, and in the unlikely
event of the vehicle coming into contact with the pole member
63, 1t is possible to prevent damage to the vehicle. 1In
addition, by forming the pole member 63 of a flexible material
(for example, polyurethane, a hard rubber, or the like),
thereby imparting the pole member 63 with flexibility, in the

unlikely event of a parked vehicle colliding with the pole



43 shape along an edge portion of the pallet and an openable/closable lid member for closing an
opening at an upper part of the accommodating hollow portion. {Claim 3} The pallet for the
multi-storey mechanical parking lot according to Claim 1, wherein the cable accommodating portion is
provided inside an upright pole member on an edge portion of the pallet, the charging cable extends
from a lower part or an upper part of the pole membeY, and the charging connector is held by the pole
member so as to be&ositi ned at atloc ion hieqftlerihan the %allet when the hgr in% cable is
accommoénaﬁgg it the ¢able accommoda i%gvporﬁccfn of %%nupr?grﬁrb%}éerrﬁe?n er. [Claim 4} The

pallet for the multi-storey mechanical parking lot according to Claim 3, wherein, in the state in which
fhe charging CaBIcts Eooam oAt TEl Sable Boto MRS oriein, T8 pBle freisr San be
pivoted beg/éeec% a cggapsediggﬁti%r%, in.which the Qollr%emember is collapsed so as to be positioned

h . ;
below the edge portion of the pallet, an%l an Sgﬁ&t position, in which the pole member stands

perpendicqlag)é tﬂ the top surface of the edge portion.

Note that the present invention is not limited only to
the examples of the individual embodiments described above,
and, as has been described at the beginning of the embodiments
of the present invention, it can be employed in multi-storey
mechanical parking lots with other systems so long as the
multi-storey mechanical parking lots have a vehicle mounting
function employing a pallet. In addition, a single pallet may
be configured, for example, employing a mixture of the
techniques of the charging devices 16A to 16C in the first to
third embodiments.

{Reference Signs List}

{0068}

1 multi-storey mechanical parking lot
4 parking tower

5 turntable

11 ascending/descending pathway

12 transport platform

14 vehicle housing shelf

15A, 15B, 15C pallet

16A, 16B, 16C charging device

22 edge portion



44 {Claim 5} The pallet for the multi-storey mechanical parking lot according to Claim 4, further
comprising: folding means for enabling the pole member to be collapsed into the collapsed position
in the state in which the charging cable extends from the lower part of the pole member. {Claim 6}

The pallet for the multi-storey mechanical parking lot according to any one of Claims 3 to 5, wherein at
least a surface of the pole member is of a material tAat does not harmthe parked vehicle. {Claim 7}
The pallet E%r tggy_ﬁulgﬁ,torggbnﬂ%chanical parking lot according to any one of Claims 3 to 5, wherein
the pole member is flexiBle’

27, 51, 69 cable accommodating portion
28 accommodating hollow portion

29 1id member

35 charging connector

41, 63 pole member

43 scaffolding member

53 connector holding portion

63a collapsed position

63b upright position

66 cut-out portion (folding means)

EV electrically-powered vehicle



{Claim 8} The multi-storey mechanical parking lot comprising the pallet according to any one of
Claims 1to 7.

42

{CLAIMS}

{Claim 1}

A pallet for a multi-storey mechanical parking lot which
an electrically-powered vehicle is parked on and transports
the vehicle to a predetermined parking position, comprising:

a charging device that can charge a battery installed in
the electrically-powered vehicle while the electrically-
powered vehicle is parked on the pallet,

wherein the charging device has:

a charging cable that is connected to the pallet side at
one end thereof, that is provided with a charging connector at
the other end which can be connected to a charging connection
portion of the electrically-powered vehicle, that can be
expanded and contracted in a curled cord-like form, and that
is contracted into a coil-like form when a stretching force is
not exerted thereon; and

a cable accommodating portion that is provided in the
pallet and that accommodates the charging cable when

contracted into the coil-like form.

{Claim 2}
The pallet for the multi-storey mechanical parking lot
according to Claim 1, wherein the cable accommodating portion

comprises an accommodating hollow portion provided as a hollow



43
shape along an edge portion of the pallet and an
openable/closable 1id member for closing an opening at an

upper part of the accommodating hollow portion.

{Claim 3}

The pallet for the multi-storey mechanical parking lot
according to Claim 1, wherein the cable accommodating portion
is provided inside an upright pole member on an edge portion
of the pallet, the charging cable extends from a lower part or
an upper part of the pole member, and the charging connector
is held by the pole member so as to be positioned at a
location higher than the pallet when the charging cable is
accommodated in the cable accommodating portion of the upright

pole member.

{Claim 4}

The pallet for the multi-storey mechanical parking lot
according to Claim 3, wherein, in the state in which the
charging cable is accommodated in the cable accommodating
portion, the pole member can be pivoted between a collapsed
position, in which the pole member is collapsed so as to be
positioned below the edge portion of the pallet, and an
upright position, in which the pole member stands

perpendicularly to the top surface of the edge portion.
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{Claim 5}
The pallet for the multi-storey mechanical parking lot
according to Claim 4, further comprising:
folding means for enabling the pole member to be
collapsed into the collapsed position in the state in which
the charging cable extends from the lower part of the pole

member.

{Claim 6}

The pallet for the multi-storey mechanical parking lot
according to any one of Claims 3 to 5, wherein at least a
surface of the pole member is of a material that does not

harmthe parked vehicle.

{Claim 7}
The pallet for the multi-storey mechanical parking lot
according to any one of Claims 3 to 5, wherein the pole member

is flexible.

{Claim 8}
The multi-storey mechanical parking lot comprising the

pallet according to any one of Claims 1 to 7.



