1 {DESCRIPTION} {Title of Invention) OPERATI ON PANEL AND MECHANI CAL PARKI NG
FACI LI TY | NCLUDI NG THE SAME {Technical Field) {0001} The present
invention relates to a touch panel type operation panel and a nechani cal
parking facility including the operation panel. {Background Art) {00021

I n mechani cal parking facilities provided in comercial facilities such as

departn§ﬂ§ r hotels, a nmanager perforns a | oadi ng/ unl oadi ng
oper at i on %?ﬁggﬁﬁ%f%s of users. For exanple, in a tower nechanical parKking

facility jncluding an el evator type conveyor, a manager confirnms a
| oadi ngl Tt Hadi ng st&t e {h occupi ed state, a shape and a type of a pallet,
presence or absence of chargi ng equi pnent for an electric vehicle) on an
oper at | HEPEREN BT i HputteGIpal Tt Minbeic Usitng- B nurdr et N&elfpad,
calls a required pallet and |l oads a vehicle, or calls a pallet of which a
vehi cl éANME be driven out is placed and unl oads the vehicle fromthe pallet.
{0003) A nmechani cal parking facility in which a user his/herself
oper at esracHOuUedl panelgof an interactive screen to performa

{00C1}

The present invention relates to a touch panel type

operation panel and a mechanical parking facility including

the cperatiocn panel.

{Background Art}

{0002}

In mechanical parking facilities provided in commercial

facilities such as department stores or hotels, a manager

performs a loading/unlcading operation of vehicles of users.

For example, in a tower mechanical parking facility including

an elevator type conveyor, a manager confirms a

lecading/unleoading state (an occupied state, a shape and a type

cf a pallet, presence or absence of charging equipment for an

electric vehicle) on an operation panel, then inputs a pallet

number using a numerical keypad, calls a regquired pallet and

loads a vehicle, or calls a pallet of which a vehicle to be

driven out 1s placed and unlcads the vehicle from the pallet.

{0003}

A mechanical parking facility in which a user his/herself

operates a touch panel of an interactive screen to perform a



2 | oadi ng/ unl oadi ng operation rather than a manager perform ng the
| oadi ng/ unl oadi ng operation is disclosed in Patent Literature 1. {Citation

List} {Patent Literature} {0004} {PTL 1} Japanese Unexam ned Pat ent
Appl i cation, Publication No. 2002-174048 {Summary of |nvention} {Techni cal
Probl en} {00051 A conventional operation panel for a nmanager displays

2, L oad: gl unl oAdi ng, L3t & and, vas) ous ¥pes, of 4 niarmLL . uslng; oy LED or

. u
the |ike e toares ion in’size, ere provi di hg ‘very poor

visibility. In particular, in a towr nechanical r Ki facility having
mul ti plt'ehge]xfé"i%l,n‘?’%u’?]o%‘ilﬁbg U O Y s%%t%%sﬁo EFC? ]tlhgg?%%t} s are |isted,
a display of each level is very small and |ess visible. Thus, instead of

vi ewi ngbxherali st ay- on the operation panel, a |oading/unloading state is
witten by hand on a white board or a nmagnet is used on the white board for
recordi Nyt {006 1List )}

{Patent Literature}
{0004}
{PTL 1}

Japanese Unexamined Patent Application, Publication No.
2002-174048
{Summary of Invention}

{Technicalil Problem}
{0005}

A conventional operation panel for a manager displays a
loading/unleoading state and various types of information using
an LED or the like due to a restriction in size, thereby
providing very poor visibility. In particular, in a tower
mechanical parking facility having muitiple levels, if
loading/unloading states of all the levels are listed, a
display of each level is very small and less visible. Thus,
instead of viewing the display on the operation panel, a
lecading/unloading state is written by hand on a white board or
a magnet is used on the white board for recording.

{0006}
Also, since a display unit for displaying the

loading/uniocading state is separate from an input operation



Al so,

since a display unit for displaying the | oading/unloading state

is

separate froman input operation 3 unit for calling a pallet, an input
may occur in an input operation to the input operation unit based on
information on the display unit. {0007 To address the input error

error

descri

automat i1 C

bed above, there is a systemin which a manager designates only

sele However he mach

Ut ot YAl 1 5P BEL 20 e HEt St Vv HE R HE CeTaor S o pal | ot

sequentially froma side closer to an entry |evel m@%&ﬁgt consi deri ng

posi ti

olPRIT LRFFI A Tonvey oty . L iit's, R T 4 e v&'the lift,

increasing waiting tinme of a user. {0008} Al so, the touch panel

oper at
t ouch

| oadi ng{ Wit bladi ng or confirmng safety or the |ike,

a

a

type

i oht Pl L e s ol dhsiPstentiiiterature 1 and ot her conventiona

panel type operation panels are nerely used for an input operation of

a screen, information on a | oadi ng/unloading state or a position of a
in a parkingrd acddidys tine reghbut i aterod hikss cai et kilgvst atleefsuch as a

posi ti
confir
sel ect

on of a lift or a working route) in the parking facility cannot
”%@st&ﬂ%r@%%%'%é’&ﬁﬁ@@f{gﬂ@ﬂéﬂ@@l t4 NG té MEpLRIWIOL be
ed.

and do not display, on

lift
be

{00091 For exanple, when | oading a vehicle, there is an idea 4

corresponding to a type of vehicle, and a machine
automatically selects the rest. However, the machine selects
a pallet seguentially from a side closer to an entry level
without considering a position of a lift (conveyor). Thus, it
takes time to move the 1lift, increasing waiting time of a
user.

{0008}

Also, the touch panel type operation panel disclosed in
Patent Literature 1 and other conventional touch panel type
operation panels are merely used for an input operation of
loading/unloading or confirming safety or the like, and do not
display, on a screen, information on a loading/unlecading state
or a position of a lift in a parking facility, in real time.
Thus, a working state (such as a position of a lift or a
working route) in the parking facility cannot be confirmed,
and an operation which can minimize waiting time cannot be
selected.

{0009}

For example, when loading a vehicle, there is an idea



that an enpty pallet can be taken out froman enpty space closest to a
position where a lift is positioned and conveyed to an entry level to
mnimze waiting time of users, which cannot be perfornmed by the
conventional operation panel. {0010} , The present invention is
achieved in view of the above described situations, and has an object to
provi de operation t C | I I u i ate in a
par Ki ngtlfé;%i Illt%%]%%\/ bggﬁc]fée%r %ﬁgi?%g%agkdgg:l\él@tr e%’g(g{l g%éer%hﬁgﬁdtg;g?%éel i mnate
an input_error, and further mnimze a waiting tjme of a user rovi.di ng
ef fi ci entOOper at? oh oS Ht Hetnanical @ pﬁljr{t?njgs f‘g‘?:?Jrﬂ?/”%%e?%?e%lé%ge%e%nager,
and the nechani cal parking facility including the operation panel.

{Sol utien 2 Friohy wboqq}mmlmlzqdﬂ%b@wt%ﬂ%b@geu%‘%%%ri‘bfévd%rom em

t he present invention adopts the follow ng sol utions. Speci fically,

t he presamtot nventsofopreviidestian operatti o phnabe providddenal a mechani cal
parking facility, for nmaking a control device to performa series of

| oadi ngf mnl @pdi ng operations in the mechanical parking facility having a
plurality of parking spaces, a conveyer for |oading/unloading a vehicle
into and fromd he-paski nohePacesn and dhei cpndroh devicerthat pesborms the
| oadi ng/ unl oadi ng operations using the conveyor, the operation panel

conpri si . C ~ggp@_ﬂ t ratign. di Y, in the operation
di spl ayé%%oél #lg%}re toonl’sp%/rgi Ig%%%%n&%}g%éac g a?%ﬁ%gs%éce inreal tine
together with an enpty/accupi ed state of. each rkj ng,space,  the. operation
panel i%p%%—f)r%rhr%%%t% %ﬁ?&e THe %Jgﬁw of %%@(ﬁ;%%&%%?#%g%]? et oadi g °
operation when the icon indicating enpty is touched for |oading,, K and the
oper at i R el £3GL LR i urel Flearake IRRSRYM r OICHRITR ORRF 13t hi the

unl oadi ng operation when the icon of a parking space in which a vehicle to
be unl dadedl imiparketh i snpwucherh f oranh| badier ooueize a wajgE@ding to
t he operation panel with the above descri bed configuration, the

| oadi ng/innd oadli angusd Bt epiaw idiienpas ki gl draci dpe yat Somi Spl ayedcioant el t ouch
panel type operation display, and thus a nmanager can view the operation

di spl aypdoc ol @ard yi i @p oidiesd @adb n uivh0agk g shatend nmédgapacki ng
facility. Then, the icon indicating enpty I1s touched for |oading, and the

icon O]::P%%{railﬁ%r%% | nQ, fﬁqéfhm&htﬁé‘eoﬁ@ﬂﬂ&qtﬁar@@l unl oaded is parked is

t ouche _ ereby causing the control device to performthe
| oadi ng{ é)&eégitégr}gr]s,}orbeleuﬁrg}l oadi ng operation. (0013)

{0011}

To solve the above described problem, the present
invention adopts the following solutions.

Specifically, the present invention provides an operation
panel provided in a mechanical parking facility, for making a
control device to perform a series of loading/unloading
operations in the mechanical parking facility having a
plurality of parking spaces, a conveyer for loading/unloading
a vehicle into and from the parking space, and the control
device that performs the loading/unloading operations using

the conveyor, the operation panel comprising a touch panel



Thus, there is no need to input a nunber of a parking space (pallet) for

| oadi ng/ unl oadi ng usi ng a nunerical keypad as is conventional, but the icon
can be directly touched to cause the control device to start the

| oadi ng/ unl oading 6 operation. This pyovides good operability, and reduces
possibility of an input error. (00141 Al so, in the operation panel

accor ding.d 8?}%5&19{&?9@{#i;%g,”%r?@rgﬁ%” {16 1 §6. ALOYVS, AFPCE1 Lo s

conf i gur a positio a novemnen e conveyor hlsplayed in
real time on the operation display using an icon together with _the icon of
the parfiNG SpHcs. CA001B31oY &0 JERorel g 1o WP bRer 86T CR BAnEThavi ng t he
above described configuration, in addition to the |oadi ng/unl oading state
in the bHEikiFEe e ivithtde PORTY(orcanted net#ovetent2of PREXLDAVeyor are
di spl ayed on the operation display. Thus, the |oading/unloading state in

t he parkbace f aci¢ i tyecani e ponel cl eardyl hyaspedt e onake oWra goiekol

| oadi ng/ unl oadi ng operation. {0016} For exanple, for an el evator type
mechani dabiparks ngefracihé t yoaahen @perconoofwlaepatke ngespacedi adt tagi ng
enpty closest to a position of an icon of a conveyor is touched for

| oadi NGyt | Ss POSSEEE O rEMEENQR, tin® f10¢ dherLONYRYPEnéD take an enpty
pallet in t%e par ki ng space, and allow the enpty pallet to be conveyed to

the entry g 1%)@6(!1 n.& shorteftd n@onépﬁg)ﬂ-ﬂeﬂég’pépfo%agﬁé eunfQhqanyertical

circul ation

operation when the icon of a parking space in which a vehicle
to be unloaded is parked is touched for unloading.
{0012}

According to the operation panel with the above described
configuration, the loading/unloading state in the parking
facility is displayed on the touch panel type operation
display, and thus a manager can view the operation display to
clearly grasp the loading/unloading state in the parking
facility. Then, the icon indicating empty 1s touched for
loading, and the icon of the parking space in which the
vehicle to be unloaded is parked is touched for unloading,
thereby causing the control device to perform the loading
operation or the unloading coperation.

{0013}

Thus, there is no need to input a number of a parking
space (pallet) for loading/unloading using a numerical keypad
as is conventional, but the icon can be directly touched to

cause the control device to start the loading/unlcading



7 mechani cal parking facility, an icon of a parking space indicating enpty
closest to an entry level is touched for |oading, which can mnimze a tine
for an enpty vehicle conveying cage to arrive at the entry | evel.

This can mininmze a waiting time of a user, and allow an efficient
operation. 0018) Al'so, in the operation panel according to the

present | tion . ng. .t oV ri nfiquration, the operation
di spl ayoéé;yag{(;lln#ﬂg)guﬁzést g)ré)lqrgp ay gg)ogg?) e&%%gﬁ”g%a{’ur g’lcfit%/e%g ceﬁgr ki ng spaces,
and to auhgggl'calhy scrolJl its screen in accordance with a novenent of the
conveydt® %%Ety L Ui’ he operation panel having the above
descri bed configuration, for exanple, in a tower mechanical parking

faci |ity0G¥%tl uding nultiple I evels, |oading/unloading states of all the

| evel s are not |isted, but |oading/unloading states of several |evels can
be di spl ayedtto eaoh therecprdhs]orvemai tdcEr@sny it i oe i preeeren size of
t he operation panel, the display of each |evel can be enlarged to inprove
vi si bi lidwyeranicbrt quchiroperiabidbhdye das@ddbdd oot H1 dlnes albomed | goscrdbhi ng,
manual scrolling may be allowed to further increase conveni ence. {0020} In

the opefpd i PPAedn RCCONMHNT-4:0rd Ner L eS e s VS | DR r & hayvimg dhe above
descri bed configuration, the icon of the parking space indicates a type of

a vehi ghg, that, gan, bey parked i fhe Py kiNg: SPacler with the icon of
the parking space.
{0015}

According to the operation panel having the above
described configuration, in addition to the loading/unloading
state in the parking facility, the position and the movement
of the conveyor are displayed on the operation display. Thus,
the loading/unloading state in the parking facility can be
more clearly grasped to allow a quick loading/unloading
operation.

{0016}

For example, for an elevator type mechanical parking
facility, when an icon of a parking space indicating empty
closest to a position of an icon of a conveyor is touched for
loading, it is possible to reduce a time for the conveyor to
take an empty pallet in the parking space, and allow the empty
pallet to be conveyed to the entry level in a short time.
{0017}

Also, for example, for a vertical circulation type



{0021 | According to the operation panel having the above descri bed
configuration, not only an ordinary vehicle, but also vehicles having
speci al housing structures such as a high roof vehicle, a heavy vehicle, a
| ow-fl oor vehicle, or a chargeable vehjcle can be |oaded into a parking
space with an optimum structure at a tine, thereby contributing to an

effici j .t he c i, C p. i facility. { In the
oper at { BFCBARE haubrth TG Tt R b R hghts G Ha e The above

descri bed, confjguration, the operation displ is configured to display the
nunber Grant ETbe NG LA Her b KHG T Thel SEChart CaT SR e act | 1y,
This allows an enpty state in the parking facility to be clearly grasped,
and factPadaies 1 Gadidy/uH Bakh hige opeiat fon By T rerayefle { 0023}

In the operation panel according to the present invention having the above
descri beehconfigurate om ahel opertatilon dispy alevsl configured to highlight
an icon of the parking space as conpared to other icons when the icon of

t he parki ng Bpace-drs riauciete dhisitclayidfims @ posiddon atd aa hbwenemnt of

t he parking space into or fromwhich the vehicle is to be 9

| oaded/unt paded, &nd-facdditates a | oading/ unl oadi ng operation by the
manager. 0024) In the operation panel according to the present
inventigﬂxhgying t he above described configuration, the operation display
is configured to display a next screen which displays a screen for

confirm ng et her, t vehicle is to b q:tq%licon indécating

e Q O el ! Oade:Ld Mlhe e resen

| oadabl e is hed' f I é)a%liahtgl, arif %o cﬁ%%(f a?/l%g next " Serigen” Whi ch
di splays a screen for confirnmng whether the vehicle is to be unl oaded when
the i coM BN ki SHac e i Th PR Qe 9bF bel W odded is pl aced
is touched for unloading. 0025) According to the operation panel
havi ng armr above dexelrdbeids confiiganed o dhvaniay a heeyteont i Shei st akenly
touched, the operation can be corrected, thereby preventing the control
devi ce dglrnom higing fagid natrer dyya@e sy angd | nstawotnaoni cdhly carolhecitease
operability and prevent such input errors.

screen in accordance with a movement of the conveyor.

{0019}

According to the operation panel having the above

described configuration, for example, in a tower mechanical

parking facility including multiple levels, loading/unlocading

states of all the levels are not listed, but loading/unloading

states of several levels can be displayed at each time. Thus,

even with a restriction in screen size of the operation panel,

the display of each level can be enlarged to improve

visibility and touch-operability. In addition to the

automatic scrolling, manual scrolling may be allowed to

further increase convenience.

{0020}

In the operation panel according to the present invention



{0026} In the operation panel according to the present invention
havi ng the above descri bed configuration, even during the |oading/unloading
operation, the screen can be changed to a reservation operation screen for
a next | oadi ng/unl oadi ng reservation. , 10 10027) According to the
operation panel having the above described configuration, the next

| oadi n | oadi eratio e rese wi.t h it f conpl eti on
of t heq{‘at)j‘glcﬁ (gg;ﬁu{%l %g%‘lrengéeopcef%%agn?%ile#del%gt %grrg)’v?cg%en\é%aénﬂ e i%geent

operation of the mechanical parking facility. {0028 I.n the operation
el O IR N bt Gt 4 (Gt (O hellh ke MoV el 1Tt

configuration, the operation display is configured to display an i medi ate
| oadi ngtbutltdriPd N gds SR | oadi ng/ unl oadi ng operation is not perforned,

t he parki ng space includes one or nore enpty spaces, and the conveyor in an
enpty st@i&lis being at an entry level into which a vehicle to be parked
drives, and the imedi ate | oading button is touched to allow driving into
the entry | emelord3029%0 the opfeoribmgdro=l heawper atliomipanel having the
above described configuration, when there is one or nore enpty space, and

the conyeyor: ddy the el Stal e ds: kaing & dheenty wdievele, the | medi at e
| oadi ng button is displayed. Thus, the manager can touch the imedi ate

| oadi ng, i LAk .0 Al e Lele 4, Ay & d A LA entdy deuely i hout

| ooki ng for an enpty space by view ng or I ng the operation display.
Thi's can incr as%éﬁper biIitxkﬁ%p é?rg 'gﬁa gg%t&e 'éié?iég a user to
provi de" 4 efF i et bperaty ot
chargeable vehicle can be loaded into a parking space with an
optimum structure at a time, thereby contributing teo an
efficient operation of the mechanical parking facility.
{0022}
In the operation panel according to the present invention
having the above described configuration, the operation
display is configured to display the number of vehicles that
can be parked in the mechanical parking facility. This allows
an empty state in the parking facility to be clearly grasped,
and facilitates a loading/unloading operation by the manager.
{0023}
In the operation panel according to the present invention
having the above described configuration, the operation
display is configured to highlight an icon of the parking
space as compared to other icons when the icon of the parking

space is touched. This clarifies a position or a movement of

the parking space into or from which the vehicle is to be



{0030} In the operation panel according to the present invention
havi ng the above described configuration, the operation display is
configured to display an i medi ate unl oading button in case the

| oadi ng/ unl oadi ng operation is not performed, and the conveyor in an
occupied state is being at the entry l'evel into which a vehicle to be

P e S R b i R e i A

operation panel having the above described configuration, when the conveyor
in the VECUPT ¥t He is being at the entry level, the i mediate unloading
button is displayed. Thus, the nmanager can touch the i medi ate unl oadi ng
but t on t@4hl oad the vehicle fromthe entry level wthout view ng or
scrolling the operation display. This can increase operability, and
mninmze a wat ting ¢pematofora preer] providinmg wn B4 ieiemnioparatioen {0032}
In the operation panel according to the present invention having the above
descri hedy confilguradown, des df ieed | om Of gwvedt ode, (tha dpamti@ar direction
of the parked vehicle housed in the parking space is displayed. (0033)

Accor didgs 310§ hes apstatd onedans!ahayi 4 hesaboyvered? weser idbedhiays
configuration, the manager can grasp the front-rear direction of the parked

veni cl &, i, 10f: SXAP) i fPNalh0ad 0. A VAN £l e d oadefbdgag ward, an
or reversing the r

operation ection can be reserved to provide an
efficient operation of the parkin (% cility. 10 3%% | n. the operation
panel AULGE diiHg 10 M PHES | UK Bh HaviRY 16 SV Hbset bod
configuration, the operation panel is confjgured such that an unl oadi ng
mode f Or® dhl B g tHe pat KERFY et et te Potedys rf tHer P Ki g space, and a
turning node for turning the parked vehicle to change its direction in a
f ront - reri dindiget ivWdredfet Hparaed-ehi <l e e houtcagrdadi ey e peeked
vehicl e are sel ectabl e.

of the parking space in which a vehicle to be unloaded is

placed is touched for unloading.

{0025}

According to the operation panel having the above

described configuration, even if the icon is mistakenly

touched, the operation can be corrected, thereby preventing

the control device from being activated by a wrong

instruction. This can increase operability and prevent such

input errors.

{0026}

In the operation panel according to the present invention
having the above described configuration, even during the
loading/unloading operation, the screen can be changed to a

reservation operation screen for a next loading/unloading

reservation.



{0035) According to the operation panel having the above descri bed
configuration, for exanple, when the | oading/unl oadi ng operation is not
performed, the manager selects an icon of a parking space in which the
vehicle is parked rearward to reverse,the vehicle by the turning node,

t hereby allowi ng the vehicle to be parked forward. Thus, the vehicle can be
unloadeﬂaagayard in unloading, thereby facilitating unloading, and further
provi di efficient operation of the parking facility. {0036} The
present invention also provides a nechanical arkin%jg%Bl;acility i ncl udi ng

an oper at i or*PENET L HavE Wt HhyPRITE G P TARARE Fihe M7YUF ati ons. {00371
According to the nechanical parking facility having the above described
conf i guiedorbed ereel ol vadh ¢yl Uitdidy St g M e Gk PREFARIPIty can
be clearly grasped, operability can be increased to elimnate an input
error, @nd Yartderreaedaiitingt iveltoin@ Usercoan deion néfritdes to all ow an
efficient operation. {Advantageous Effects of Invention} {0038} As

descri begk @hayLin BELOTth Ngod o it hen Opsiatdion padel damgl dibee hechaaical
parking facility including the operation panel of the present invention, in

the ”ECé/Béi%é:@iorpa%iﬁge fracid dd ¥ opesat edh byr 4 bey papager, the

| oadi ng/'unl oadi ng state In the parkKing facility can be clearly grasped,
good opﬁ% 'fity can be provided elimnating possibility of an input error,
and further a waiting tinme of a user can be mnimzed to allow an efficient

operati on. _ , ,
P In the operation panel according to the present invention

having the above described configuration, the operation
display is configured to display an immediate lcading button
in case the loading/unlecading operation is nct performed, the
parking space includes one or more emplty spaces, and the
conveyor in an empty state is being at an entry level into
which a vehicle to be parked drives, and the immediate loading
button is touched to allow driving into the entry level.
{0029}

According to the operation panel having the above
described configuration, when there is one or more enpty
space, and the conveyor in the empty state is being at the
entry level, the immediate loading button is displayed. Thus,
the manager can touch the immediate loading button to allow
the vehicle to drive into the entry level without looking for
an empty space by viewing or scrolling the operation display.
This can increase operability, and minimize a waiting time of

a user to provide an efficient operation.



{Brief Description of Drawi ngs} {0039} {Fig. 1} Fig. 1 is a vertical
sectional view of an el evator type nechanical parking facility of a first
enbodi ment of an operation panel according to the present invention. 14
{Fig. 2} Fig. 2 is a perspective viem&Thomﬁng an entry level. {Fig. 3)
Fig. 3 is a perspective view show ng an operation panel. (Fig. 4}

Fig. 4 g Plock di agram showi ng a schenmatic configuration of a control
system ?%?%. 5}

In the operation panel according to the present invention
having the above described configuration, the operation
display is configured to display an immediate unloading button
in case the loading/unloading operation is not performed, and
the conveyor in an occupied state is being at the entry level
into which a vehicle to be parked drives, and the immediate
unloading button is touched to allow the vehicle to be
unloaded from the entry level.

{0031}

According to the operation panel having the above
described configuration, when the conveyor in the occupied
state is being at the entry level, the immediate unloading
butten is displayed. Thus, the manager can touch the
immediate unloading button to unload the vehicle from the
entry level without viewing or scrolling the operation
display. This can increase operability, and minimize a
waiting time of a user, providing an efficient operation.
{0032}

In the operation panel according to the present inventicn
having the above described configuration, a direction of
vehicle in a front-rear direction of the parked vehicle housed
in the parking space is displayed.

{0033}

According to the operation panel having the above



Fig. 5 shows an initial screen of an operation display. {Fig. 61 Fi g.
6 shows a screen in selecting a type of a vehicle. {Fig. 7} Fig. 7
shows a screen for confirmng a type of a vehicle to be | oaded. {Fig. 8}
Fig. 8 shows a screen displaying pall?é arrival tinme. {Fig. 9) Fig. 9 shows
a reservation input screen. {Fig. 10) 10 shows a reservation display

I R AT N G
faC|||t3&rection of the parked vehicle. Thus, for example, for

unloading of a vehicle loaded rearward, an operation for

reversing the direction can be reserved to provide an

efficient operation of the parking facility.

{0034}

In the operation panel according to the present invention
having the above described configuration, the operation panel
is configured such that an unloading mode for unlcading the
parked vehicle housed in the parking space, and a turning mode
for turning the parked vehicle to change its direction in a
front-rear direction of the parked vehicle without unloading
the parked vehicle are selectable.

{0035}

According to the operation panel having the above
described configuration, for example, when the
loading/unloading operation is not performed, the manager
selects an icon of a parking space in which the vehicle is
parked rearward to reverse the vehicle by the turning mode,
thereby allowing the vehicle to be parked forward. Thus, the
vehicle can be unloaded forward in unloading, thereby
facilitating unloading, and further providing an efficient
operation of the parking facility.

{0036}

The present invention alsoc provides a mechanical parking



15 {Fig. 13} Fig. 13 shows a screen for instructing to close a door.
{Fig. 141

13
facility including an operation panel having any of the above
described configurations.
{0037}

According to the mechanical parking facility having the
above described configuration, since a loading/unloading state
in the parking facility can be clearly grasped, operability
can be increased to eliminate an input error, and further a
waiting time of a user can be minimized to allow an efficient
oparation.

{Advantagecus Effects of Invention}
{038}

As described above, according to the ocoperation panel and
the mechanical parking facility including the operation panel
of the present invention, in the mechanical parking facility
operated by the manager, the loading/unloading state in the
parking facility can be clearly grasped, good operability can
be provided eliminating possibility of an input error, and
further a waiting time of a user can be minimized to allow an
efficient operation.

{Brief Description of Drawings}
{0039}
{Fig. 1}

Fig. 1 is a vertical sectional view of an elevator type

mechanical parking facility of a first embodiment of an

operation panel according to the present invention.



14 shows a screen during housing. {Fig.

{Fig.

{Fig.

{Fig.

2}
Fig.
33
Fig.
4}

Fig.

15} Fi g.

14

2 is a perspective view showing an entry level.

3 is a perspective view showing an operation panel.

4 is a block diagram showing a schematic

configuration of a control system,

{Fig.

{Fig.

{Fig.

5}
Fig.
6}
Fig.
7}

Fig.

5 shows

6 shows

7 shows

to be loaded.

{Fig.

{Fig.

{Fig.

{Fig.

{Fig.

in a

8}
Fig.
8}
Fig.
103
Fig.
11}
Fig.
12}

Fig.

parking

8 shows

9 shows

10

11

12

an initial screen of an cperation display.

a screen in selecting a type of a vehicle.

a screen for confirming a type of a vehicle

a screen displaying paliet arrival time.

a reservation input screen.

shows a reservation display screen.

shows a screen for instructing to load.

shows a screen for instructing to confirm safety

facility.



15 shows an initial screen. {Fig. 161 Fig. 16 shows a screen of a
| oading state. {Fig. 17}

15

{Fig. 13}

Fig. 13 shows a screen for instructing to close a door.
{Fig. 14}

Fig. 14 shows a screen during housing.
{Fig. 15}

Fig. 15 shows an initial screen.
{Fig. 16}

Fig. 16 shows a screen of a loading state.
{Fig. 17}

Fig. 17 shows the screen of the loading state.
{Fig. 18}

Fig. 18 shows a screen for confirming a type of a vehicle
to be loaded.
{Fig. 19}

Fig. 19 shows a screen of a loading cperation state.
{Fig. 20}

Fig. 20 shows the screen of the loading operation state.
{Fig. 21}

Fig. 21 shows the screen of the loading operation state.
{Fig. 22}

Fig. 22 shows the screen of the loading operation state.
{Fig. 23}

Fig. 23 shows a screen for instructing to load.
{Fig. 24}

Fig. 24 shows a screen for instructing to confirm safety.



Fig. 17 shows the screen of the loading state. {Fig. 181 Fi g.

{Fig.

{Fig.

{Fig.

{Fig.

{Fig.

{Fig.

{Fig.

25}
Fig.
26}
Fig.
27}
Fig.
28}
Fig.
29}
Fig.
30}
Fig.
31}

Fig.

25

26

27

28

29

30

31

shows

shows

shows

shows

shows

shows

shows

to be unloaded.

{Fig.

{Fig.

32}
Fig.
33}

Fig.

state.

{Fig.

341}

Fig.

state.

{Fig.

35}

Fig.

32

33

34

35

shows

shows

shows

shows

i6

a screen for instructing te close a door.

a screen during housing.

a screen of a housing operation state.

an initial screen.

a screen of a lecading state.

the screen of the loading state.

a screen for confirming a type of a vehicle

a screen of an unloading operation state.

the screen of the unloading operation

the screen of the unloading operation

the screen of the unloading operation



18 shows a screen for confirmng a type of a vehicle to be |oaded. {Fig.
19} Fig. 19

17

Fig. 36 shows a screen for instructing to unload.

Fig. 37 shows a screen for instructing to close a door.

Fig. 38 shows an initial screen.

Fig. 39 shows the feollowing various charge state marks
indicated as icons for a chargeable vehicle: (a} showing a
mark indicating that the vehicle can be charged; (b) showing a
mark indicating that the vehicle cannot be charged; (c¢)
showing a mark indicating that the vehicle is being charged;
{d) showing a mark indicating that charging has completed; {e)
showing a mark indicating that charging has failed; and (f)
showing a mark indicating that a nighttime power supply is
being used.

{Fig. 40}

Fig. 40 shows a state where an immediate lcading button
can be operated.
{Fig. 41}

Fig. 41 shows a state where the immediate loading button
cannot be operated.
{Fig. 42}

Fig. 42 shows another example of the immediate loading



shows a screen of a |oading operation state. {Fig. 201 Fig. 20 shows the
screen of the |oading operation state. {Fig. 21}

18
butten.
[Fig. 43}

Fig. 43 shows a state where the immediate unloading
button can be operated.
{Fig. 44}

Fig. 44 is a vertical sectional view of a vertical
circulation type mechanical parking facility of a second
enmbodiment of the present invention.

{Fig. 45}

Fig. 45 is a vertical sectional view of a mechanical
multilevel parking facility taken along the line XLV-XLV in
Fig. 44.

{Fig. 46}

Fig. 46 shows a screen of a loading state.
{Fig. 47}

Fig. 47 shows the screen of the loading state.
[Fig. 48}

Fig. 46 shows the screen of the locading state.
{Fig. 49}

Fig. 49 shows a state where a No. 9 cage is selected.
{Fig. 50}

Fig. 50 shows a selection screen of unloading, turning,
and stop.

{Fig. b1}

Fig. 51 shows a screen of a turning operation state.



Fig. 21 shows the screen of the |oading operation state. {Fig. 221 Fig.
22

19
{Fig. 52}

Fig. 52 shows the screen of the turning operation state.
{Fig. 53}

Fig. 53 shows a screen of an unloading operation state.
{Fig. 54}

Fig. %4 shows the screen of the unloading operation
state.

{Fig. 55}

Fig. 55 shows a screen for instructing to unload.
{Fig. 56}

Fig. 56 shows a screen for instructing to close a door.
{Description of Embodiments}

{0040}

Now, with reference to the drawings, embodiments of the
present invention will be described.
{C041}

[{First embodiment}

Fig. 1 is a vertical secticnal view of an elevator type
mechanical parking facility showing a first embodiment of the
present invention. An coperation panel according to the
present invention can be widely applied to mechanical parking
facilities for loading/unloading vehicles into and from a
plurality of parking spaces using a conveyor, and is not
ilimited to an elevator type multilevel parking facility

described below.



shows the screen of the |oading operation state. {Fig. 23} Fig. 23 shows
a screen for instructing to load. {Fig. 24}

20
{0042}

A mechanical parking facility 1 is an elevator type tower
multilevel parking facility that can house a plurality of
vehicles 2, and includes a parking tower 4 having, on a ground
level, a loading/unlcading door 3 through which the vehicle 2
is loaded/unlcaded. The ground level c¢f the parking tower 4
is an entry level 6, and a turn table 7 for changing a
direction of the vehicle 2 is provided on a floor surface of
the entry level 6. The turn table 7 includes a turning plate
9 and a turning drive unit 10 in a recessed pit 8 formed in
the floor surface of the entry level 6.

{0043}

A vertical raising and lowering path 11 is formed at a
center of the parking tower 4, and a 1ift 12 (elevator-iike
conveyor) is provided in the raising and lowering path 11 so
as to be vertically raised and lowered. The lift 12 is hung
at four corners by a plurality of wire ropes 13 extending
downward from, for example, an unshown winch provided in an
upper portion of the parking tower 4, and can be vertically
raised and lowered in the raising and lowering path 11 by
activation of a winch.

{0044}

Meanwhile, vehicle housing shelves 14 (parking spaces)

are provided on opposite sides of the raising and lowering

path 11. The multiple stories wvehicle housing shelves 14 are



Fig. 24 shows a screen for instructing to confirmsafety. 16 {Fig. 25)

21
vertically provided with the raising and lowering path 11
therebetween, and each vehicle housing shelf 14 houses one
pallet 15 on which a vehicle is placed. A pole or the like of
the vehicle housing shelf 14 is not shown.
{0045}

On floor surfaces of the lift 12 and the vehicle housing
shelf 14, an unshown delivery mechanism is provided so that
the delivery mechanism can smoothly deliver an empty pallet 15
or a pallet 15 on which the vehicle 2 is placed from the lift
12 to the vehicle housing shelf 14 or from the vehicle housing
shelf 14 to the 1ift 12 when heights of the floor surfaces of
the 1ift 12 and the vehicle housing shelf 14 become the same
level.

{0046}

In Fig. 1, for example, a vehicle housing shelf 14
immediately above the entry level 6, that is, a vehicle
housing shelf 14 on a lowest level, and a vehicle housing
shelf 14 on a second lowest level have a large ceiling height
(space from a vehicle housing shelf 14 located just above the
housing shelf) so that a high roof vehicle can be loaded.
Further, such vehicle housing shelves 14 for high roof
vehicles are provided upstairs. This can reduce a total
height of the parking tower 4, and increase the spaces for
vehicles.

{0047}



Fig. 25 shows a screen for instructing to close a door. {Fig. 261 Fig.
26 shows a screen during housing. {Fig.

22

Also, a charging device 18 for charging an on-vehicle
battery in an electric vehicle (EV) such as a hybrid vehicle
is provided on a specified number of vehicle housing shelves
14 and pallets 15. The charging device 18 includes a
receiving device 19 provided on the péllet 15, and a
transmission device 20 that is provided on the vehicle housing
shelf 14 and comes into contact with the receiving device 19
to supply electric power from an external power supply
(commercial power supply) to the receiving device 19. The
receiving device 19 includes an unshown socket, and is
connected to a vehicle 2 to be charged by a charging cable,
and the vehicle 2 is charged during parking. A vehicle
housing shelf on which the transmission device 20 is placed is
dencted by a reference numeral 14E and distinguished from
other vehicle housing shelves 14, and a pallet on which the
receiving device 19 is provided is denoted by a reference
numeral 15E and distinguished from other pallets 15.
{0048}

Fig. 2 is a perspective view showing the entry level 6.
When viewed from outside, an emergency doorway 23 is provided
on a left side of the lecading/unioading door 3, and a loading
control light 24 having blue and red lamps is provided above
the loading/unloading door 3. Also, an operation panel 25 is
provided, for example, on a right side of the

loading/unloading door 3. The operation panel 25 is operated



27}

Fig. 27 shows a screen of a housing operation state. {Fig. 28)

23

by a manager of the mechanical parking facility 1, and
includes a touch panel type operation display 26 as shown in
Fig. 3. The operation panel 25 includes a key cylinder 27 for
activation, an emergency stop button 28, and operation
switches such as activation buttons 29, 30 of the turn table
7. The operaticn panel 25 may be provided near the
loading/unlioading door 3 as described above, but may be
provided in an unshown manager room provided near the
loading/unloading door 3.

{0049}

In the entry level 6, there is a space in which the
pallet 15 is placed at the center, and on a wall on the
opposite side of the loading/unloading door 3, a mirror 32 for
a driver to confirm a position of the vehicle, and & lighting
type stop position instruction light 33 to instruct to "drive
forward", "stop", and "drive rearward" are provided. On
oppesite side walls of the entry level 6, human
detecticen/vehicle sensors 35, 36 for detecting a size and a
front-rear position of the vehicle, an emergency stop button
37, or the like are provided. The stop position instruction
light 33 gives an instruction on a vehicle position to a
driver of the vehicle based on data of the vehicle position
detected by the vehicle senscrs 35, 36.

{0050}

Further, a control device 40 that controls the entire



Fig. 28 shows an initial screen. {Fig. 29} Fig. 29 shows a screen of a
| oading state. {Fig.

24
mechanical parking facility 1 is provided in the entry level
€. The control device 40 performs a series of
lecading/unloading operations by the lift 12, and performs the
loading/unloading operations while transmitting and receiving
information to and from the operation panel 25 as described
later.
{0051}

Fig. 4 is a block diagram showing a schematic
configuration of a control system of the mechanical parking
facility 1.

The operation panel 25 is connected to the control device
40. The touch panel type operation display 26 of the
operation panel 25 serves as both an input unit and a display
unit. Various types of information input by the manager on
the operation display 26 is transmitted to the contrel device
40, and various types cof information transmitted from the
control device 40 is displayed on the operation display 26.
{0052}

The control device 40 includes a screen
depiction/scrolling/input information processing unit 40a, and
a database 40b is connected to the control device 40. In the
database 40b, data such as an occupied state, a shape and a
type of a pallet, a shape and a type of a vehicle housing
shelf, presence or absence of a chargeable vehicle, a charging

state, EV charging data for each pallet are accumulated.



301

Fig. 30 shows the screen of the loading state. {Fig. 311

25
{0053}

Also, to the control device 40, control units such as an
EV charging control unit 41, a loading/unloading door control
unit 42, a conveyor contrcl unit 43, a loading/unloading
monitoring control unit 44, a vehicle weight
measurement /control unit 45, and a turning drive unit control
unit 46 are connected.

{0054}

The EV charging control unit 41 receives a charging
command from the control device 40 to activate the charging
device 18, and feeds back EV charging state accumulation
information prepared based on an amount of charge obtained
from a charging voltage indicator 50 to the contrel device 40.
{0055}

The loading/unioading decor control unit 42 receives an
operation command from the contrcl device 40 to open/close the
loading/unleoading door 3, and receives a position signal of
the loading/unloading door 3 from a loading/unloading door
sensor 51 to feed back the information to the control device
40.

{0056}

The conveyor control unit 43 receives an operation
command from the control device 40 to cause raising and
lowering of the 1ift 12 and loading/unlcading of the pallet

15, and receives a position signal of the lift 12 from a



Fig. 31 shows a screen for confirmng a type of a vehicle to be unloaded.
{Fig. 321 Fig. 32 shows a screen of an unl oadi ng operation state.
{Fig. 33} Fig. 33 shows the screen of the unloading operation state. {Fig.
34) Fig. 34 shows the screen of the uploading operation state.

conveyor position sensor 52 to feed back the information to
the control device 40,
{0057}

The loading/unloading monitoring control unit 44 receives
an operation command from the control device 40 to receive
information on presence or absence of a vehicle or a person or
a position thereof on the entry level 6 from the human
detection/vehicle sensors 35, 36, and feeds back the
information to the control device 40.

{0058}

The vehicle weight measurement/control unit 45 receives
an operation command from the control device 40 to measure a
weight of a vehicle placed on the 1lift 12 using a vehicle
weight measuring instrument 54, and feeds back the information
via a vehicle weight sensor 55 to the control device 40.
{0059}

The turning drive unit control unit 46 receives an
operation command from the control device 40 to operate the
turn table 7 (turning drive unit 10), receives a turning
position signal of the turn table 7 from a turn table position
sensor 56, and feeds kack the information to the control
device 40.

{0060}
When the vehicle 2 is loaded into the mechanical parking

facility 1 configured as described above, an empty pallet 15



{Fig. 351 Fig. 35 shows the screen of the unloading operation 17 state.
{Fig. 36} Fig. 36 shows a screen for instructing to unload. {Fig. 37}

Fig. 37 shows a screen for instructing to close a door. {Fig. 381 Fig. 38
shows an initial screen. {Fig. 39} 27 Fig. 39 shows the follow ng

vari ous charge state marks indicated as icons for a chargeable vehicle: (a)

Shom‘ng(fSE) is taken out from a vehicle housing shelf 14 (14E) on
which no vehicle 2 is housed and loaded onto the lift 12 and
lowered along the raising and lowering path 11, and placed on
rhe turn table 7 (turning plate %). The vehicle 2 enters the
entry level 6 through the loading/unloading door 3 and stops
on the pallet 15 placed on the turn table 7, and then the turn
table 7 is turned to change a direction of the vehicle 2 to a
direction of the vehicle housing shelf 14. The pallet 15
changed in direction is conveyed upward together with the
vehicle 2 by the lift 12, stopped at a height of the vehicle
housing shelf 14 (14E) on which no vehicle 2 is housed, and
siid from a floor surface of the 1lift 12 to a floor surface of
the vehicle housing shelf 14. Thus, the vehicle 2 is housed
on the vehicle housing shelf 14 together with the pallet 15.
{0061}

In unloading operation, the 1lift 12 stops at a height of
a vehicle housing shelf 14 on which a vehicle 2 to be unloaded
is housed, the vehicle 2 housed on the vehicle housing shelf
14 is moved to the lift 12 together with the pallet 15, the
1ift 12 is lowered to the turn table 7 to place the pallet 15
and the vehicle 2 on the turn table 7, the vehicle 2 is
changed in direction by the turn table 7 to be directed to the
loading/unloading door 3, and then unlocaded.
{0062}

Next, a procedure for loading/unloading the vehicle 2



mark indicating that the vehicle can be charged; (b) show ng a mark

i ndi cating that the vehicle cannot be charged; (c) showing a mark
indicating that the vehicle is being charged; (d) showi ng a mark
indicating that charging has conpleted; (e) showing a mark indicating that
charging has failed; and (f) showing a mark indicating that a nighttine

pover, SUERLY LR OSLIBURSH L L1 LAk B e MR, B0 StaCe where an
sheLe uhere the 1 gued el ondng button camot be, gperalsdiod Bg 2 Fo
which the manager inputs only a type of a vehicle to be loaded
on the operation display 26 of the operation panel 25, and
then the control device 40 automatically selects an empty
vehicle housing shelf 14, and a manual loading method in which
the manager views a loading state in the parking tower 4
displayed on the operation display 26 of the operation panel
25, and directly selects an empty vehicle housing shelf 14 by
touching a touch panel can be selected.
{0063}
{Butomatic selection loading methodl}

As shown in Fig. 5, an initial screen of the operation
display 26 includes a primary display section A and a
secondary display section B {(this applies to all the
descriptions below). In the primary display section A, two
icons of "TYPE OF VEHICLE" and "LOADING STATE", and the number
of vehicles that can be parked (for example, 100) are
displayed.

When the automatic selection loading method 1s selected,
the "TYPE OF VEHICLE™ icon is first touched. Each icon reacts
when touched and changes its color, reversing black from white
or vice versa, or the like (turned gray in Fig. 5), and
simultaneocusly emits a touch sound.

{0064}



button. {Fig. 43} Fig. 43 shows a state where the innmedi ate unl oadi ng

button can be operated. {Fig. 44} Fig. 44 is a vertical sectional
view of a vertical circulation type mechanical parking facility of a second
enbodi nent of the present invention. i g. 45) Fig. 45 is a vertica

sectional view of a nechanical mnultil&vel parking facility taken along the

| XLV- XLV.i n_Fi g. Fi g., 46} Fi f d
State, (Fig TR} R o SHoM R Scleh B THS 16001 ng iAo, ST eE a8)

icons corresponding to types of vehicles, and the number of
vehicles that can be parked are displayed in the primary
display section A. For example, when a high roof vehicle is
to be loaded, a "HIGH ROOF" icon is touched. "CALLING"
indicating that a current operation stage is a calling step is
displayed in the seccndary display section B.

{0065}

When the number of empty spaces for a vehicle of a
particular type is zero, the icon of the vehicle indicates
that the number of the vehicles that can be parked is zero,
and the icon cannot be selected if touched. For example, like
an icon of a high roof chargeable vehicle, the icon is
displayed in a pale color but does not react if touched.
{0066}

If the "HIGH ROOF" icon is touched in a pallet selection
screen in Fig. 6, the screen changes to a screen shown in Fig.
7 to confirm "IS HIGH RCOF TO BE LOADED?". This screen
includes "YES" and "NO" icons, and if the high roof vehicle is
to be loaded, the "YES" icon is touched. Thus, the screen
changes to a screen shown in Fig. 8, and an operation of the
lift 12 is started toc convey a pallet 15 on an empty vehicle
housing shelf 14 automatically selected by the control device
40 to the entry level 6. In the screen in Fig. 8, a number of

the pallet that is being called {(for example, No. 4) and a



Fig. 46 shows the screen of the |loading state. {Fig. 49} Fig. 49

shows a state where a No. 9 cage is selected. {Fig. 50} Fig. 50 shows
a selection screen of unloading, turning, and stop. {Fig. 51} Fig. 51 shows
a screen of a turning operation stategy 19 {Fig. 52} Fig. 52 shows the
screen of the turning operation state. {Fig. 53) Fig. 53 shows a
screen of, A4l gading oneral ion sjale &l endA} 1evel £ froS4 shows the
screen of the unl 0a I ng operation state.

example, 1 minute and 10 seconds) are displayed in an upper
part of the secondary display section B.
{0067}

In the screen in Fig. 8, a "RETURN" icon is displayed in
an upper left part of the primary display section A, and if
this icon is touched, calling of the pallet 15 is discontinued
and the screen returns tce the initial screen. Also, a
"RESERVE" icon is displayed in a lower right part of the
primary display section A, and next lcading/unloading can be
reserved during calling cof the pallet 15. If the "RESERVE"
icon is touched during calling of the pallet 15, the screen
changes to a reservation input screen shown in Fig. 9. This
screen includes a "TYPE OF VEHICLE"™ icon and a "LOADING STATE™
icon like the initial screen. If the icons are operated as
described above to reserve next leoading/unloading, the screen
changes to a reservation display screen shown in Fig. 10, and
a plurality of reservation contents are displayed in a bottom
section. The reservation contents each incliude a "CANCEL
RESERVATION" icon, and the icon can be touched to cancel the
reservatiocn. During these operations, an arrival time of the
pallet 15 displayed in the upper part of the secondary display
section B is being count down.

{0068}

When the pallet 15 arrives at the entry level 6, the



{Fig. 551 Fig. 55 shows a screen for instructing to unload. {Fig. 56)

Fig. 56 shows a screen for instructing to close a door. {Description of
Enbodi nment s} {0040} Now, with reference to the draw ngs, enbodi nents
of the present invention will be desc?'&bed. {00411 {First enbodi nent)

Fig. 1 is a vertical sectional view of "an el evator type mechani cal parking

fact) T shain 2,41 1e) erboclaprt, f, e PIESCRY, LIVANAON, Ay oneg at  on
mechani cal parking facilitjes for,6|oadi ng/unloading vehicles into and from
a plurdtit %Yecavar%‘ﬁgt}%% %%dﬂéq/dﬂﬂao%cgﬁ% or aﬁdlsi' sof?%fe% nmtéfto an
el evator type nultilevel parking facility described below 20 {0042}

the "vehicle 2 can be driven into the entry level 6. At this

time, a display of "LOADING" indicating a loading step is

added to the secondary display section B.

{C069)

When the vehicle 2 stops in a fixed position on the entry

level 6, the operation display 26 changes to a screen shown in

Fig. 12, and "CONFIRM SAFETY IN PARKING FACILITY AND PUSH

CONFIRMATION BUTTON" is displayed. Also, a display of

"CONFIRMATION" indicating a confirmation step 1s added to the

secondary display section B. The manager confirms that a

driver of the vehicle 2 leaves the entry level 6, and also

checks a state of the vehicle. For example, the manager

confirms that an antenna is housed, a door mirror is folded, a

door is not opened, an engine stops, a vehicle body does not

protrude from the pallet, or the like, and touches a "CONFIRM"

icon if there is no abnormality.

{0070C}

Then, the screen changes to a screen shown in Fig. 13,

and a "CLOSE DCOOR" icon is displayed together with a guide

"CONFIEM THAT THERE IS5 NO PERSON IN PARKING FACILITY, AND

CLOSE DOOR". The manager again confirms that there is no

person in the parking facility, and then touches the "CLOSE

DOOR" icon to cliose the loading/unlecading door 3. A display



A nmechani cal parking facility 1 is an elevator type tower multil eve
parking facility that can house a plurality of vehicles 2, and includes a
par ki ng tower 4 having, on a ground | evel, a |oading/unloading door 3

t hrough which the vehicle 2 is | oaded/ynl oaded. The ground | evel of the
parking tower 4 is an entry level 6, and a turn table 7 for changing a
direction, vehi.cl,e 2 .S nr.vi ded, o fl.o sur - try

| evel @PTﬁgeO(%&ufanﬁﬁolf&e fr}dnlcclal[}cdlen caja '?d uor{% %gldp%gr{ge %Jéﬁ&esao%dué%?ntg&dri ve
unit 10 in a recessed pit. 8 formed in the floor surface of the entry |evel

6. 00431e secondan (iR 13%i%E g Yhd* 1 owering path 11 is forned at a
center of the parking tower 4, and a |ift 12 (elevator-like conveyor) is

provi ded?dhlt he raising and lowering path 11 so as to be vertically raised
and lowered. The lift 12 is hung at four corners by a plurality of wire
ropes 13 extindi nghedoverewiirrdy furdmadiorg edampl ®, L arcamshovin wihkdegfovi ded in
an upper portion of the parking tower 4, and can be vertically raised and

| ower ed-Hen dpher diai §i NG Atk averdmghgeat h d la yewedn vitdwan of Bioy nch. 00441
Meanwhi | e, vehicl e housing shel ves 14 (parking spaces) are provided on

opposi t.g,sides Pfdhe,dfisimg and awerd g patdr Idan The gaatdples stories
vehi cl e housing shelves 14 are 21 vertically provided wth the raising and

| ower i r}%éﬂgééh 3, t&}r & >t es, rﬂﬂl%qu?}%ge%{afllﬁ/ hﬂtﬁg@fhﬁ{é&‘e!fox“ houses one

pal | et n which Icle is placed. ol e or the ke of the vehicle

housi ng shelf 14 s n shown. 0045 On floaor surfaces of the lift 12
and t h&XAH 1§ EﬁQUSiﬁéu§heﬁgaf4?ga#yuﬁgﬁoﬁﬁtﬁgﬁi&grfe&§€%§ﬁ¥%n1is provi ded
so that the delivery nechani smcan snmoothly deliver an enpty pallet 15 or a
pal | et MBS BNHIEH @he § i e®ds placed fromthe |ift 12 to the vehicle
housi ng shelf 14 or fromthe vehicle housing shelf 14 to the lift 12 when
hei ght si@f7dhe floor surfaces of the lift 12 and the vehicle housing shelf
14 becone the sane level. {(1)046)

{Manual loading method}

When the manual loading method is selected, as shown in
Fig. 15, a "LOADING STATE" icon is first touched among two
icons of "TYPE OF VEHICLE" and "LOADING STATE" displayed in
the primary display section A on the initial screen. Thus,
the screen changes to a screen shown in Fig. 16. On this
screen, an internal structure of the parking tower 4 is
displayed in a simplified manner, and icons 14i of the vehicle
housing shelves 14 are displayed in real time together with
numbers and empty/occupied states thereof. Only a pallet is
displayed on an icon 141 indicating empty, and a pallet and a
picture of a vehicle placed on the pallet are displayed on an
icon 14i indicating occupied. Then, as described later, the
icon 14i indicating empty can be touched to cause the control

device 40 to perform a loading operation.



In Fig. 1, for exanple, a vehicle housing shelf 14 innmedi ately above the
entry level 6, that is, a vehicle housing shelf 14 on a | owest level, and a
vehi cl e housing shelf 14 on a second | owest |evel have a large ceiling

hei ght (space from a vehicl e housing elf 14 | ocated just above the
housi ng shelf) so that a high roof vehicle can be | oaded. Further, such
vehi cl e i ng shelves 14 for high roof vehicles are provided upstairs.

Thi s ca% redhce a total height of the parking tower 4, and increase the
spaces for vehicles. 0047) . .2 Al so, char.gi ng vice 18 for

char gi ng an GHER eHiet el%]atqje?é‘?w &h te\f%ectC?’Iiaca vve‘?‘r?]c‘?rﬁee ?%f)t iith % a hybrid
vehicle is provided on a specified nunber of vehicle housing shelves 14 and
pal | et amkedrhe cdHig gi iyt @t k1989 ridtaidles 3G efc®i \AThg? TR #8749 pr ovi ded
on the pallet 15, and a transm ssion device 20 that is provided on the

vehi cl elimusiawyishieldedidcand comes. i httw chntadtic i thoushieng eded Wery devi ce
19 to supply electric power froman external power supply (comrercial power
suppl y)ri®. tihe recet whgusiey ce dfardgihestraceind g deva geld® dowd udes an
unshown socket, and is connected to a vehicle 2 to be charged by a charging
cabl e, and theyel de 2dsgpehanged dybiing Rapkieng pAceehiiel e housing shel f
on which the transm ssion device 20 is placed is denoted by a reference

ch s ssi o . . ence

pal Tet S tartih 10 rRe ving vi ce. 1618 IHaUT dea s SN ehored bya
f : . 15E i st i shed f t.h | lets 15. 10048

Fro o IR ot SHEBtI e Ui 6% SHOW T (HE ety TVl 6t UWBrT vt €dled Trom

out si de, an energency doorway 23 is provided on a left side of the

| oadi ngIIHI Dehi MY 6T 327 a1 Dadi R§NESnCosICS VG 24 YR&A " bl ue and
red |l anps is provided above the | oadi ng/ unl oadi ng door 3. Al so, an

oper at ivahipareed 286l wigrowd ded;y forhiexdenpl elowrf oy gths¢des of t he

| oadi ng/ unl oadi ng door 3. The operation panel 25 is operated 23 by a
managerowdr dieedrechant cad, pardhingaftamidbided, @ndhacl udes aitcdoucte panel
type operation display 26 as shown in Fig. 3. The operation panel 25

i ncl udegra kieys G indett 24 d MolCld & atd0be atb @5l gencyhsteph baté on 28, and
operation switches such as activation buttons 29, 30 of the turn table 7.

The op j : I ‘ idge hear the | oadi ng/ unl oadi ng door 3 as
descriEL s%%%@e, J%%%§§Q%§BEH§§9§ed I'n‘an unshown manager room provi ded
near tqﬁnyﬁfping/unloading door 3. {0049} In the entry level 6, there
is a space i'n which the pallet 15 is placed at the center, and on a wall on
t he opposite side of the | oading/unloading door 3, a mrror 32_for. a driver
to confirm &HFoARGGH 11 tHeREh e, Chd R iPht Ty t3 P 5t op p%Lthi on
instruction light 33 to instruct to "drive forward", "stop", and "drive

r ear waridvedrse igr disl&Rriomopposit & sifer vitaer bt thieventeyelevelT®, human
detection/vehicle sensors 35, 36 for detecting a size and a front-rear
positi onienf & Heeweshitdlae, jan remerdjenchawtdp butdbh 37onerCi hie, | E kel apre

provi ded. The stop position instruction |ight 33 gives an instruction on a
vehi cl & posjHi A deo & diy/aicofed hery ehiedieedaseds @ro tatehof st heewehi cl e
position detected by the vehicle sensors 35, 36.

If the scroll icons D, E are touched, the screen is scroliled
upward and downward by one screen (for five levels), and if
the scroll icons C, F are touched, the screen is skipped to a
top level and a pbottom level.
{0075}

In a lower part of the secondary display section B, a

vehicle weight indicator G that indicates a vehicle weight,



00501 Further, a control device 40 that controls the entire 24 mechani cal
parking facility 1 is provided in the entry level 6. The control device 40
perfornms a series of |oading/unloading operations by the Iift 12, and
perforns the | oadi ng/unl oading operatipns while transmtting and receiving
information to and fromthe operation panel 25 as described |ater. {0051}

Fig. 4 is,a block,diagram show ng .a sche ic confi ti tro
syﬁem%ﬁf%f%ﬁ:ﬁﬂ%aa&ﬁ%*%%%&mﬁ%gﬁsaIgﬁ%%ﬁ%ﬁ?%%%%gel25
is connected to the control device 40. The touch_panel type ration

di spl ay* POk He'Opeirst i ‘'on Peh l%éb%%@£esEQéab&PWegnF@ﬁ%uP%ﬁEﬁF and a
display unit. Various types of information input by the nanager on_the
oper at iR ED | BBPRY SaqtafyhiAt e T THE clotitd ol TG alel 2, 1 & Yari ous
types of information transmtted fromthe control device 40 is displayed on
t he opertatti omdiicspley, 26i{d062}umber, ahexwontatolwidesh ceh=40lificl Lides a
screen depiction/scrolling/input information processing unit 40a, and a
dat abasig; 4Qbriencionrnesieted, 0 dhe oy at, deviroe dzidg 'theonkatsbase 40b,
data such as an occupied state, a shape and a type of a pallet, a shape and

a type gfy ayeht & HPousidg, sheldeaq Pr esenes e 12bsenee refcrarGhangeabl e
vehicle, a charging state, EV charging data for each pallet are

accunuH§g§¥kng2¥%éf¥¥%9 1 includes a parking tower on a front side

and a parking tower on a back side arranged in parallel inside
one loading/unloading door 3. When the icon K indicating
"FRONT SIDE" is touched, a parking state in the parking tower
on the front side is displayed on the operation display 26,
and when the icon L indicating "BACK SIDE" is touched, a
parking state in the parking tower on the back side is
displayed on the operation display 26. For the icons K, L, a
selected one is displayed in a deep coler and a non-selected
one is displayed in a pale color.
{0076}

An icon 12i indicating a position and a movement of the
lift 12 is displayed in real time on the operation display 26
together with the icon 14i of each vehicle housing shelf 14,
and the screen is automatically scrolled upward and downward
with the movement of the icon 12i of the lift 12.
Specifically, when the icon 12i moves up, the screen is
sequentially scrolled to upper levels, and when the icon 121

moves down, the screen is sequentially scrolled to lower



Al'so, to the control device 40, control units such as an EV charging
control unit 41, a |oading/unloading door control unit 42, a conveyor
control unit 43, a |oading/unloading nonitoring control unit 44, a vehicle
wei ght neasurenent/control unit 45, apg a turning drive unit control unit
46 are connected. {0054} The EV charging control unit 41 receives a

char gi ng. sonuang 4 1.qp Lhe antral, devi e 40 50 A6t lvale dhenGhalping device

18, an back ¢harging state'acdumil ation i nfornation prepared
based on an ampunt of. charge obtajned from a char gi volta i ndi cat or 50
to the %%%?f?%‘il%e%%%l%o‘?g{db%%ﬁﬁ Scrogﬁjenﬁ’ oadt'h /ﬂ%? o%%?%gfd%%?n%ontrol
unit 42 receives an operation command fromthe control device 40 to

open/ cl s ePiHer Vot hg/ dM &G FGIE6er 13 FdRd rdeeitViss 18 Posiad G difGnal of

t he | oadi ng/ unl oadi ng door 3 from a | oadi ng/ unl oadi ng door sensor 51 to
feed bakkfit he2 i i dravetd ot to hdegicom ¥ ol Lelevérandoe, (WO5617 and 8 The
conveyor control unit 43 receives an operation conmand fromthe control

devi ce ¥hiol € auses fiag sstglane. | owering of the Iift 12 and

| oadi ng/ unl oadi ng of the pallet 15, and receives a position signal of the
lift 12dgpma 26 conveyor position sensor 52 to feed back the information
to the control device 40. {0057} The | oadi ng/ unl oadi ng nonitoring

control uni tindd, reCaiyES &N HRSE atd on.gormand, £ rom i he. conty oy deyibge 40 to

receive informati on on presence or absence of a vehicle or a person or a

position.thereof_on the entry |ev 6. .fromthe. human detecti op/vehicle
sensor s’ 35;39, aafh% ?L}b’d%“b%c‘kerﬁcgi? ntf%ar%n Tonto t q?aaf: ntt o JJ:qdaévi ce 40.

0058
{ ) battery, the operation display 26 is viewed to look for an

icon 14i indicating empty, corresponding to high roof, and
having a charge state mark. In the screen in Fig. 16, the
icons 141 of Nos. 1 to 4 vehicle housing shelves all indicate
occupied, and thus the scroll icon D is touched to scroll the
screen to upper levels.

{0078}

Thus, the screen moves to a screen shown in Fig. 17. On
this screen, icons 14i of Nos. 11 te 20 vehicle housing
shelves are displayed. In a state in Fig. 17, for example,
Nos. 16, 19, and 20 icons 14i indicate high roof, chargeable,
and empty. Thus, the vehicle may be parked in any of the
three areas. As described above, the 1ift 12 stops at the
height of the Nos. 7 and 8 vehicle housing shelves, selecting
the No., 16 icon 14i closest te the 1ift 12 minimizes an amount
of movement of the 1lift 12 to minimize a time for loading.

Thus, the No. 16 icon 14i is touched. The touched icon 141 is



The vehicl e wei ght neasurenent/control unit 45 receives an operation
command fromthe control device 40 to neasure a weight of a vehicle placed
on the Iift 12 using a vehicle weight neasuring instrunent 54, and feeds
back the information via a vehicle wekght sensor 55 to the control device
40. {00591 The turning drive unit control unit 46 receives an

oper at | on, gommnd {1 oM s, ontL ol o eyl cRed0s 19, Operat ey hecs i 620! € 7

(turning unit eceives a turning position sign the turn
table 7. froma turn,tabl sjtion sensor. 56,.and feeds back the
| Dfor et 1Bt HE oty ot Pt 8rad Ar sty - on Ghere TR ERTERS 2 i s

| oaded into the nechanical parking facility 1 configured as descri bed
above, HPRHPYAPEPIRNAPORLIAEE) S | GOTRkRHEDuUt from a vehicl e housi ng
shel f 14 (14E) on which no vehicle 2 is housed and | oaded onto the [ift 12
and | owe?@d2hl ong the raising and | owering path 11, and placed on the turn
table 7 (turning plate 9). The vehicle 2 enters the entry level 6 through
t he | oadi ng/Tinhoadilng dooterd ammhstopso on theepal sledwdSipl Beed b8, t he turn
table 7, and then the turn table 7 is turned to change a direction of the

vehi cl exrdg toy@sdi £ egt ham of cdihe y@@i@iﬁah@y@&l ngoghehdr 1di tThe palhet 15

changed in direction is conveyed upward together with the vehicle 2 by the

lift 124 i i i nl4 whi ch
it %tgﬁfﬁﬁggcf@%%%f%vw cl & housk "goshehs» 14 k4B on whic

no vehic ma floor surface of the lift 12 to a
floor s ce. of the vehicle hausing shelf, 14. Thus,_ the_ vehi cl
Hid & "ope ! 08 &

e 21is
housed he" V&hi ¢t et%%cfféef Yhel 1977 o%fé‘%rﬁ%?sv&? hat%%rep%rlll et“1s. 1100611
In unloadinguﬁferation, the lift 12 stops at_a height of a vehicle housing
shel f 14%n Whi H'E Yehizte 30 b Unt oddet + sohoused! * thd'Veht cie 2
housed on the vehicle housing shelf 14 is noved to the lift 12 together
Wi th thpatetvas at Heng iNe. 106 jshebhweleddispliaeed uim febl etmeo fditace the
pall et 15 and the vehicle 2 on the turn table 7, the vehicle 2 is changed
in diredtionbyet hehd urumbbabl ef tho bhelbet echad 1o bdeEnd oaal hed utiloadi ng
door 3, and then unloaded. 10062} Next, a procedure for [|oading/unloading
the vehigl éarZd a time for the pallet to arrive at the entry level 6
{for example, 1 minute and 10 seconds) are displayed in the
upper part of the secondary display section B. Also, the
speed indicator H indicates a raising speed of the lift 12.
Further, the current level indication iceon J indicates the
nunber of a level through which the 1ift 12 is passing.
{0080}
When the icon 12i of the 1lift moves up to a height of the
No. 16 shelf, as shown in Fig. 20, a state is displayed where
the pallet is delivered from the icon 14i of the No. 16
vehicle housing shelf onto the icon 121 of the lift. When the
delivery is completed, as shown in Fig. 21, a state of

lowering of the 1ift 12 is displayed together with a lowering

speed. Further, as shown in Fig. 22, a state of the 1ift 12



28 using the operation panel 25 will be descri bed. For | oadi ng, an
automatic selection |oading nethod in which the manager inputs only a type
of a vehicle to be | oaded on the operation display 26 of the operation
panel 25, and then the control device 740 automatically selects an enpty
vehi cl e housing shelf 14, and a manua? | oadi ng nmethod in which the manager
views a | oadi ng state in the parki 1 ower di spl ayed _on.the qperation

di spl ay*'26-'0f"q K& et & pane i % 19 S&ﬁTaeyceﬂp‘y }sélgiagg $15n éﬂﬁpty vehicl e
housi ng shel f_ 14 by touching a touch panel can be selected. 100631

( Aut onettiid &l édtiorll ddd mpifdthdd) displaygs dlovirl's MRERSE B ni ti al
screen of the operation display 26 includes a primary display section A and
a secorder ywatigplay sbcthlay Bgathian dppld éeing d@lquiithelqiscri ptions bel ow) .
In the primary display section A tw icons of "TYPE OF VEH CLE" and

"LOADI NG (STATE", and the nunber of vehicles that can be parked (for

exanpl e, 100) are displayed. When the automatic sel ection | oading

method is selipgt athe tiher " HYPE QA MEHAGLEhd coftdys fdvest ¢,oughedsciaah icon
reacts when touched and changes its color, reversing black fromwhite or

vice vensg gcp% 'éé}gee(ﬁ Lg%q%hg:]rpyaiih& Hg. Plgy@d sidgaft aneously emts a

touch sound. {006 e screen changes to a screen shown in

Fig. 6, ,.and icons coyrespondi tp types o ehi S e er of
vehi cl éislstqiaéiyeccgn aﬁleo{ ﬁciq?gc?aé'lr}%l iusnp%ogaydzldm{ r@l%{ge%prellsna{ji{/kqld%%pl gy%gécti on A
For exanpl e, when a high roof vehicle is to be | oaded, a "H GH ROOF" icon
i s t ouded drICRIL INGT e disdHit iy 4 L E T ditenteibiferatd on''st agfis a
calling step is displayed in the secondary display section B. {0065}

entry level 6. When the vehicle 2 stops in a fixed position

on the entry level 6, the operation display 26 changes to a
screen shown in Fig. 24. On this screen, "CONFIRM SAFETY IN
PARKING FACILITY AND PUSH CONFIRMATION BUTTON" is displayed.
The driver gets out of the vehicle 2 and connects a charging
cable to a charging device, and leaves the entry level 6.
Then, the manager confirms that the driver of the vehicle 2 is
not on the entry level 6, also confirms a state of the
vehicle, and touches a "CONFIRM PARKING FACILITY" icon if
there is no abnormality.

{0082}

Then, the screen changes to a screen shown in Fig. 205,
and a "CLOSE DOCR™ icon is displayed together with a guide
"CONFIRM THAT THERE IS NO PERSON IN PARKING FACILITY, AND
CLOSE DOOR". The manager confirms that there is no persocn in
the parking facility, and then touches the "CLOSE DOOR" icon

to close the loading/unloading door 3.



When the nunber of enpty spaces for a vehicle of a particular type is zero,
the icon of the vehicle indicates that the nunber of the vehicles that can
be parked is zero, and the icon cannot be selected if touched. For exanple,
i ke an icon of a high roof chargeablﬁgvehicle, the icon is displayed in a
pal e col or but does not react if touched. {0066} If the "H GH ROOF"
i con is(;qg{hed in a pallet selection screen in Fig. 6, the screen changes
to a screer shown in Fig. 7 to confirm"lIS H GHd ROOF TO BE LOADED?". This
screen includes "YES' and "NO' icons, and if_the hi roof vehicle is to be
| oaded, the " the dPdEIIHER I THULOGhe St e‘éﬁ“gfa?atrfg]@% (fejoosaecgcr een
shown in Fig. 8, and an operation of the |ift 12 is started to convey a
pal | et th% ohi smlaanptly WhehiaierdHousi iyl Shied Y 29 aarsiff itcald @t ed by
the control device 40 to the entry level 6. In the screen in Fig. 8, a
nunber gfowrheimpatiet adatarics thed nyl sqald yed! (fworbeaxanpleshiNolesd)ttend a 30
time for the pallet to arrive at the entry level 6 (for exanple, 1 mnute
and 10 sgconds)aaie displayatd hanidppefopatie afuridier secondaryl @i spl ay
section B. {0067} In the screen in Fig. 8 a "RETURN' icon is
di spl ayed. i u rtgepf t ri meeyidisplkayoseatkey A and if
this icﬁ%%é{?f%%c e ,f%g%%P%% é?%fhqugﬁreggfélﬁg gfs%on i nued and t he
screen ééﬁégps to the initial screen. Also, a "RESERVE" icon is displayed
inalo ight part of the primary display section A and next
| oadi ng/unl oading can be reserved during calling of the pallef 15 1f the
"RESERVE" i dotf §it&%ouched &rﬁf}%\l%aﬁ'ﬁﬂé ofcth T et" 1559 1 1fe” stt een
changes to a reservation input screen shown in Fig. 9. This screen includes
a " TYPE@ENEHIAIEN] dom s F 1D NG STATE, iaoreawe the 1% 14 A
screen. If the icons are operated as descri bed above to reserve next
| oadi ngdrundpeadi tngyn tdie tsor deinf tthighgeiscdro B2 1eser wdtidn Wisplaly: see eén shown
in Fig. 10, and a plurality of reservation contents are displayed in a
bot t om iseGilibd Thei dEservadd ahCahends @acthd ned udies arHCANGEL
RESERVATI ON' icon, and the icon can be touched to cancel the reservation.
Duri ng HNese, PRE(ALE ons.q b B fdy aln tidw of iddie pal kel s1% idissplayed in the
upper part of” the secondary di'splay section B is being count down. {0068}
When t he l.et..15 arrives at_ the entry. I S hanges to
a screen eg%omlzn qlncalfﬁogg é.ltll,%cgcgaut?edse ‘J‘]L%ﬁ?/{ F?JE?QS‘E'pCI}i ggfedt,s&ean%ﬂfaﬁgl 5
| oadi ng/ upl Qadi ng door 3 is opened. Thus, the vehicle 2 can be driven into
the enttif I'Gvel VB Gh® (7 G g 5 Dpl Gy 6“1 GROING ! heh Gt 19
| oading step is added to the secondary di splay section B.

of the vehicle 2. As such, even during display of the

operation of housing, a "RESERVATION" icon in a lower right
part of the screen can be touched, and thereby the screen
changes to a reservation display screen shown in Figs. 9 and
10 to allow reservation of a next loading/unloading operation.
{0085}
{Unloading method}

Next, a procedure for unloading will be described.

As shown in Fig. 28, for unloading, a "LOADING STATE"
icon displayed on the initial screen of the operation display

26 is touched. Thus, the screen changes to a screen shown in



{00691 When the vehicle 2 stops in a fixed position on the entry

| evel 6, the operation display 26 changes to a screen shown in Fig. 12, and
" CONFI RM SAFETY I N PARKI NG FACI LI TY AND PUSH CONFI RMATI ON BUTTON' is

di spl ayed. Al so, a display of "CONFI TION' indicating a confirmation step
is added to the secondary display section B. The nmanager confirnms that a

driver of the vehicle 2 |eaves the entry |level .6, and al so checks a state
of theIV%hiQP%. gbﬁneﬁaﬁﬁ% F%thongﬁaﬁgﬁoégﬁ%iPﬁshpﬁgﬁ%aﬁnénggﬁna is
housed, a door mrror is folded, a door is not. opened, an engine stops, a
vehi ¢l &8 God At pridt rijfel From e phl et ford neE 9 l&zp Nouches a
"CONFIRM icon if there is no abnormality. 100701 Then, the screen
changesl & ovehisthreedrpwshiown shrelF gis I8t ghibral 2yGOSE DOOR'SG AN | W pl ayed
together with a guide "CONFI RM THAT THERE | S NO PERSON I N PARKI NG FACI LI TY,
AND CLGSE HXQOR'29, Thendmatagerttagaiarcdnfiaars it hiat ttderteed scancspersibn in the
parking facility, and then touches the "CLOSE DOOR' icon to cl ose the

| oadi ng/wnl Radidig doalfpsr A &lisipl ay Th32 , 0 neDEAREHOBINGS itkdizcat i ng a door

closing step is added to the secondary display section B. (00711 When
t he | oadi | ng ! { s eonpl etely icl9sqd.; tlre rpperati qr di splay 26
change%g?%g%yg%gggk ghgﬁégﬁ %H%ig. 14 and the disﬁlayed number of vehicles

t hat can .be parked is reduced by one fro ri.ginally .di spl ayed
(for ex&mi%c 55398%5%#012&%&%@&}%% ?E:}lg%a%lig%?gl gc |é:% t(%&i ng met hod
is conpleted. {0072} {Manual | oadi ng nethoq; , When t he manual | oadi ng
met hod 978 ¢t &P R oW T E QP QPEIBRBI'NG STATE" icon is first

t ouched anong two icons of "TYPE OF VEH CLE" and "LOADI NG STATE" di spl ayed
in the Pri4@ry display section A on the initial screen. Thus, the screen
changes to a screen shown in Fig. 16. On this screen, an internal structure
of the parkidmgpdioterad s the operation display 26 changes to a

screen shown in Fig. 31, and "YES" and "NO" icons are
displayed together with a guide "IS No. 16 HIGH ROCF/CHARGING
PALLET TO BE UNLCADED?". If the "YES" icon is touched, the
screen changes to a screen shown in Fig. 32, and a state where
the icon 121 of the lift moves up and arrives at the No. 16
shelf is displayed in real time. At this time, the number of
the pallet that is being called (No. 16) and a time for the
pallet to arrive at the entry level 6 (for example, 1 minute
and 30 seconds) are displayed in the upper part of the
secondary display section B. Also, the speed indicator H
indicates a raising speed of the lift 12, and the current
level indication icon J indicates the number of a level
through which the 1ift 12 is passing.

{0087}

When the 1ift 12 is raised to a height of the No. 16



di splayed in a sinplified manner, and icons 14i of the vehicle housing

shel ves 14 are displayed in real tine together with nunbers and

enpty/ occupi ed states thereof. Only a pallet is displayed on an icon 14i
indicating enpty, and a pallet and a Qgcture of a vehicle placed on the
pal l et are displayed on an icon 14i indicating occupied. Then, as descri bed
| ater, the, Lcon_ 14 indjcatjng t e; fouc C t contro
devi ce %%e%%’p%?f%?%W%. %:%ﬁ%g %%Er%t%%%?g %% %%éﬁ%hﬁéﬁ ﬁﬁéﬁgcﬁﬁ?con 141

di spl ays type of a vehicle that . be rked on the vehjcle housing
chelt EaBl $0rd e PTGy THE Son O e oo e TRES 140 1ot 4 en ol e
housi ng shelves in Fig. 16), for exanple, a charge state mark of a plug
cord i sNei shf ayelef ¢be %@Otﬂ%h%ﬁ&%?bf eonFyr tiesk abgbie, 12 HI e the 41 Ebt ayed for
an area that can house high roof vehicles, and "MD" is displayed for an
area t hégiterarmdolskionty s deoropietveti chkesslorwsnah | Bigvebd cl asst@der
concei vabl e types of vehicles include ordinary vehicles, |owfloor

vehi cl esf pvessized vethe!l st | 1ght s adit oppbid@ssogetivde hikie. aM d-roof
vehicles or |ight autonobiles can be housed on the vehicle housing shelf
for highyhopfnyelicd@Sand 097ddnic1le wdhgnopersahiton di s ahAh Gan di splay
only a part of all levels in the parking tower 4, for exanple, five |evels.
To vie | evel 1h i t.dis e |] .1 cons asright
si de o#f%’e %%’r eéenggar%étgﬁcﬂg% %%c%l%g%ﬁvei%%r%gn? f%%gysg?gﬁ ?cons D,
E are touched,_ the screen is scrolled upward .and wnwar d .by .0 screen
(for fitve qhe%]r%ﬁdangl%iafm’tkﬂ %3 12550l %,mi—e gr'e tthoeué:}'naelgl,eﬁ hri:S screen is
skipped to a top |l evel and a bottom|evel. 100751 . In a lower part of
the secdbhdatyyef sht ay R egthrdh Bl Ybhils eSGRIPr Y ndi Tatdy ehaen B
indicates a vehicle weight, 34 and a speed indicator H that indicates a
rai si ngtanekeionerdugt spesed. of the lift 12 are displayed. In a | ower part of
the primary display section A, a current |evel indicating icon J that

i ndi categsjsdusi ng a nunber, a level at which the Iift 12 is currently

| ocated, and icons K, L indicating "FRONT SIDE" and "BACK SIDE" are

provi ded. Forh&xamp e, thep regchaiy £al s pagké nent a¢i 1 &byl 16 nehgdesraepar ki ng
tower on a front side and a parking tower on a back side arranged in
par al | el,. i,nsi i.ng di doo ni £ONn Lndi,cating
para | %}Aﬁ%ﬁéget@% QpdLneltnkoadifg, A9 %§<%%W‘@t@1 Sh8i £9 dﬁsbm{{@a,

Is touched, a par g state e parking tower on the front

side is_ displayed on the eration display 26, and en. t i con

i ndi cati'h éﬁﬁ&%@%ﬁ%ﬁ?ﬁ#%ﬂ$%%%%%d?o%?pgr P g St et e ﬁﬁnghenggﬁﬁﬁﬁﬂk?bmer on
the back side is displayed on the operation disglqﬁ.ZG. For the icons K, L,
a sel ected Hhe' ¢St LT H B eeep Bbl bF 7 ahd a AbhceRIeCted BRe is

di splayed in a pale col or. ‘
charging cable from the charging device, and unloads the

vehicle 2 from the entry level 6. When the vehicle 2 is
unloaded from the entry level 6, the display on the operation
display 26 changes to a screen shown in Fig. 37, and a "CLOSE
DOCR™ icon is displayved together with a guide "CONFIRM THAT
THERE IS NO PERSON IN PARKING FACILITY, AND CLOSE DCOR"™. The
manager confirms that there is no person in the parking
facility, and then touches the "CLOSE DCOR"™ icon to clcose the
loading/unloading door 3.

{0089}



{0076} An icon 12i indicating a position and a novenent of the lift
12 is displayed in real tinme on the operation display 26 together with the
i con 14i of each vehicle housing shelf 14, and the screen is automatically
scroll ed upward and downward with the, novenent of the icon 12i of the lift
12. Specifically, when the icon 12i moves up, the screen is sequentially
scrolled to er levels,. an en.the icon 12i moyves do the screen is
sequenti al | ywlﬂg o?kf%dl?%d%rb‘%\g‘fr%%%d}%@eq%@l TheC E¢ES 1%%n%l%?fﬁ E F
are touched during the automatic_scrolling, manual scrolling using the
scrol | 9eore i eprabken i Felan therekierh o Bigy. 1613 heSTESH 120 of the
lift 12 is being at a height of, for exanple, Nos. 7 and 8 vehicl e housing
shel vesshd@07i} Fig. 38hetha Vit tdeed onbebdpadbdvélsicier exampran Raehi gh
roof vehicle, and a hybrid vehicle that requires charging of a battery, the
oper at i1k s pl @yi 26réSsod emecorio foak flor amibeonbdéde rée man cadd gy enpt y,
corresponding to high roof, and having a charge state mark. In the screen

in Fig. (48, dhgnpronsiddy, ofndossidadnd vehisherdossi ng shel ves all

i ndi cate occupied, and thus the scroll icon Dis touched to scroll the
screen ﬁﬂgﬂpper | evel s. {0078} Thus, the screen noves to a screen
shown i 1g. 17. On this screen, icons 14i of Nos. 11 to 20 vehicle

housi ng shelves are displLaye In_.a state in_Fi f e | e, Nos. 16,
19, and 20 i‘corn¥AH %%8$E%tgl%ﬁg%h?o%#?r%%a?%%%%légr%ngfbn% y. Thus, the
vehicl e may be parked in any of the three, areas. escrj bed, above,  the

As .
lift 122%EPLE atd theCHerymt of Rhe I\B%Fdﬂ%mﬁal%ﬂx%%?‘gl%nh‘b%%ih‘@oghﬁﬂes,
selecting the No. 16 icon 14i closest to the lift 12 m nim zes an anount of
novenmentt ofhe heehidle Mowpimg i ke etime to thadvhyd dRusCethe No. 16
icon 14i is touched. The touched icon 14i is 36

that it is identifiable. As shown in Figs. 39{a) to 39(f),

such a charge state mark may be changed according to a
charging state or a type of electric power used for charging.
{0091}

For example, (a) shows a mark indicating that the vehicle
can be charged, (b) shows a mark indicating that the vehicle
cannot be charged, (c) shows a mark indicating that the
vehicle is being charged, (d) shows a mark indicating that
charging has completed, (e) shows a mark indicating that
charging has failed, and (f) shows a mark indicating that a
nighttime power supply is being used. When the vehicle cannct
be charged as in {(b), the charge state mark may be
undisplayed.

{0092}
As described above, the operation panel 25 includes the

touch panel type operation display 26. On the operation



hi ghl i ghted as conpared to other icons by reversing color or flashing, and
the highlighted display is continued until the | oadi ng/unl oadi ng operation
is conpleted. 100791 Thus, the screen changes to a screen shown in
Fig. 18, and "YES" and "NO' icons are gisplayed together with a guide "IS
H GH ROOF/ CHARG NG PALLET No. 16 TO BE°LOADED?". Wen the "YES' icon is
touched, the screen changes fo a screen shown in Fig. 19 state where
the i oo 21282 E e HT {1 HbvEs: ﬁa%%%r??%%ﬁ‘%%“ﬁ%?ﬁ%ﬁgh@fE?Is
displayed in real tinme. At this tine, the nunber of the pall;t that is

bei ng cEiFled § NbLSAB)Yethdt i X¥¢ake FHIC tHOPEI etV E & i P bY/ QFeRhe y
level 6 (for exanple, 1 mnute and 10 seconds) are displayed in the upper
part ofstdiee sevondafy dihspl dyesdetoron 4B, IAMEa tihg spedd iisdi

indicates a raising speed of the lift 12. Further, the current |evel

i ndi cati®n 1coming ndhcat@st tde denbes of @elbvehs ttirougbaadngh the Iift 12
i s passing. {0080} When the icon 12i of the lift noves up to a hei ght
of the Ng.rA6i sheldng ashshowe i 1edih 014201 a18d abeniS14disphayes where the
pallet is delivered fromthe icon 14i of the No. 16 vehicle housing shelf

ont o LS 1P Anofudite.1d o Mhal L Desdg! 1y ey koq COUM Shedkq apophown in

Fig. 21, as ower1ng of the t 12 1 I splayed together with a

ar i N B TR et THETOS Tav H Sl byt L BRI T & WA ¥ val i e of

the pallet 15 displayed in the upper part of the secondary display section
B is betRRFEoutit- down. {0081) When the lift 12 arrives at the entry

| evel 6, the screen changes to a screen shown in Fig. 23, a guide "LOAD" is
di spl aye®)°3And t he | oadi ng/ unl oadi ng door 3 is opened. Thus, the driver of
the vehicle 2 drives the vehicle 2 into the entry |evel 6. Wen the vehicle
2 stops in adixechposidi brrdmdhenbrddindg eviedt§, it hehoperakion di spl ay 26
changes to a screen shown in Fig. 24. On this screen, "CONFI RM SAFETY I N
PARKI NG £AQ 14 Y AND £USH, GENED RMAJd O, BIHF ONBudis ghispl ayedle The driver

gets out of the vehicle 2 and connects a charging cable to a charging

devi ce,o an| aayes; Lhe,pnigy Layelnds dhenu{he. manager;conihems that the

driver e vehic is not on the entry level 6, also confirns a state

of the ebicl e, apd Loohes . OO PARKI NG FACT LTl s Liathere 1

en, ct een” changes creen shown in
Fig. 25, and a "CLOSE DOOR"' icon js displayed together wth a quide
" CONFI RV HAT THERE 735 NS PERSEN 1 W PA Ei\lécr@&cﬁ%llmn%ﬁﬁtd&%%“ﬁ%d?h The
manager confirns that there is no person in the parking facility, and then
t ouches! 3 Heou@EBE POORad bl tane| Bt e | bhdi ph/ Ut od¥Phgl Boor 3.

housing shelf 14 on which the vehicle to be unloaded is parked
is touched for unloading, thereby allowing the control device
40 to perform the loading operation or the unloading
operation.

{0094}

Thus, there is no need to input the number of a vehicle
housing shelf or a pallet for loading/unlecading using a
numerical keypad as is conventional, but the icon 141 can be
directly touched to cause the control device 40 to start the

lecading/unloading operation. This provides good cperability,



38 (0083) When t he | oadi ng/ unl oadi ng door 3 is conpletely closed, the
di splay of the operation display 26 changes to a screen shown in Fig. 26,
and the displayed nunmber of vehicles that can be parked is reduced by one
fromthe nunber originally displayed géor exanple, 99). Thus, loading is
conpl eted. (0084) Further, if a "LOADI NG STATE" icon shown in Fig. 26
i s touched during housi. of the. vehicle 2, as shown in Fig. 27, an

oper at i OH" of® Wﬁégigqsééﬁa%%ﬁﬁ19Eﬁﬁn(ﬁ?Rﬂﬁ ¢H tHe vehicle 2 is placed being
rai sed and housed on the No. 16 vehicle housing shelf is displayed in real
tinme. AC%H)s tine, the speed indicator Hindicates a raising speed of the
lift 12, and the vehicle weight indicator Gindicates a vehicle weight of

t he vehicl e Pl.sAs e posvamrdurichg i sphvanestt e tdgerkdtfitont ©f2tfousi ng, a
"RESERVATI ON' icon in a lower right part of the screen can be touched, and
t her ebyd itdyel :serdeeim ctwariges eo an rigseroatiadn o splsgyl sscraensirovtlian Figs. 9
and 10 to allow reservation of a next | oadi ng/unl oadi ng operation. (0085)

{ Unl oadifg, nethadlgNeds & i ageduresf argjund oatidrg wiHilc e rdasgirded.
As shown in Fig. 28, for unloading, a "LOADI NG STATE" icon displayed on the

initialgsoreensaf ot Bﬁﬁe%f ﬂhkoggggﬁgbagg%\#%nbog@a%@- iFhyse Lhergekeen

changes to a screen shown in en"a vehicle to be unloaded is

housed on,. -f.Qr exanpl e. the . ehi ¢ [ el f, an,con of the
No. 161%%3ﬂ€1é’ﬁéﬁgﬁ%&kg‘%r%£%%§&§g§%ﬁ#§§%§y2§&§ﬁﬂgﬁgnéé{e‘%ﬂé own in Fig.
29, and thus the scroll icon Dis touched to scroll tqe scree% t%hupper

| evel s. ORI 1 HE S d8h WS 1D a $0FeEFBRGGn FATFIG293H9 PHek S he i con
14i of the No. 16 vehicle housing shelf is touched. This allows the control

devi ce rQ\uae perddime are Wicbaditg opet atdlonindigpdeng empty closest

to the icon 121 indicating the position of the 1ift 12 is
touched, thereby reducing a time for the lift 12 to take an
empty pallet in the parking space, and allowing the empty
pallet to be conveyed to the entry level 6 in a short time.
This can minimize a waiting time of a user and allow efficient
operation.

{0096}

Also, on the operation display 26, the vehicle housing
shelves 14 of all the levels in the parking tower 4 are not
displayed, but partial, for example, five levels are displayed
at each time. The display is automatically scrolled with
raising and lowering of the icen 12i of the 1ift, and also can
be manually scrolled by touching the scroll icons C, D, E, F
provided on the screen.

{0097}

Thus, even in the tower mechanical parking facility



Specifically, the operation display 26 changes to a screen shown in Fig.

31, and "YES" and "NO' icons are displayed together with a guide "I'S No. 16
H GH ROOF/ CHARG NG PALLET TO BE UNLOADED?". If the "YES" icon is touched,
the screen changes to a screen shown in Fig. 32, and a state where the icon
12i of the |lift noves up and arrives 4% the No. 16 shelf is di spl ayed in
real tine.. At, this time, the nunber of. th allet that is bein || ed (No.
16) andmef:]t‘icifé‘qf d‘?ujtttféﬂﬁalliee‘{en]t% ;r%%éjgﬁmﬁ?eacglrﬂgrf Bl b ( ol(r:ate}%eanpl e,
1 mnute and 30 seconds) are displayed in the upper part of the secondary

di spl ayl ek GHEB.NA ol stafh dpHed a9 I CHEFL S 1 hi W Sheed of
the lift 12, and the current level indication icon J indicates the nunber
of a | ehstelthraughbemiictpltdwed idt daxh S ipassi AGLUS; 06IEN WAEH the |ift 12 is
raised to a height of the No. 16 40 shelf, as shown in Fig. 33, a state is
di spl ayedswhierel dihei rpaldeterand 2 e Vettie| @ are: idel i ddereichf rodm tthez | con 14i
of the No. 16 vehicle housing shelf onto the icon 12i of the |ift. Wen the
del i very; 4 Lompt eted, @s,Showh ik Rifiadfd astale-ofe loversigiof the lift
12 is displayed together with a | owering speed and a vehicl e weight.

Furt her &%ﬁ@%ﬁé{};af%éin - Bi8kat geol e dichh 12 #6h Yenduabhe entry

| evel 6an|s ile "an arrival time of the pallet 15 displayed

in the upper t{j\%rt of the secondary déespl ay section B is being count down.
10088} “C FUrHHEn THeE 9955 9P artiVES at the entry level 6, the screen

changes to a screen in Fig. 36, a guide "UNLOAD' is displayed, and the

| oadi ng/Utl%ladi ng door 3 i's opened. Thus, the driver of the vehicle 2
enters the entry |level 6, disconnects the charging cable fromthe charging
devi ce, and unJads tiie viehicl e 2 df omather@ntele Iearesigg shehl the vehicl e
2 is unloaded fromthe entry level 6, the display on the operation display
26 changesido s saneany shoywni ddy, Fgd 8750 andoygd GUOSE BROCR! L ¢ comt s

di spl ayed together with a guide "CONFI RM THAT THERE | S NO PERSON | N PARKI NG

FACI LI TYan AND (GLORR ORhe Then ianagesu €00 i 1l it tes enusodo @erson in
the parking facility, and then touches the "CLOSE DOOR' icon to close the

| oadi ng/pl oadl r‘ﬂlag@q{ar?'be’]-%}ed,mand presence or absence of the

charging device. Thus, not only an ordinary vehicle, but also
vehicles requiring special housing structures such as a high
roof vehicle, a heavy vehicle, a low-floor vehicle, or a
chargeable vehicle can be loaded into the vehicle housing
shelf 14 with an optimum structure at a time, and the empty
state in the parking facility can be clearly grasped, thereby
contributing to an efficient operation of the mechanical
parking facility 1.
{0099}

For loading, when the icen 141 indicating empty is
touched, as shown in Figs. 7 and 18, a next screen displays a
screen for confirming whether the vehicle is to be loaded.

For unloading, when the icon 141 of the vehicle housing shelf



When t he | oadi ng/ unl oadi ng door 3 is closed, the display on the operation
display 26 returns to the initial screen shown in Fig. 38, the displayed
nunber of vehicles that can be parked is increased by one fromthe nunber
before unl oading (for exanple, 100), gﬁg unl oading is conpleted. 100901

As shown in Fig. 16, the charge state rk of, for exanple, a picture of a
plug cord is displayed on the icon 14i of the vehicle housin el f havi ng
the charyity ‘&&ﬁﬁbe o Y ck%ef t-icérl?%éjﬁpt]icf"? e’ Réo%sfﬁ) S caée.oll'i%Q(a) to
39(f), such a charge state mark may be changed according to a charging
state Grs Shype 0F BlectIic ot ESEFordciaryihg I00FN) °°  For
exanpl e, (a) shows a mark indicating that the vehicle can be charged, (b)
shows aavefkenindi odtd et hate theh el cle tardmtubeoated gedhuse) esisows a
mark indicating that the vehicle is being charged, (d) shows a mark

i ndi catimgHdatcahargi ngs hasuconpheti@dy, (e shpwsatai orardan rek cati ng t hat
charging has failed, and (f) shows a mark indicating that a nighttinme power
supply d$-heing usat Men themehigle canot-de ehargedi @stidh (Wind he
charge state mark may be undi spl ayed. {0092} As descri bed above, the
oper ati_on jpane [ gggg 1 h panel .ty 0 i4n display 26. On

t he opé%a:ﬁonéﬁﬁ%ifégﬁ%y ,ligﬁgégﬁﬂ}”§4i%g %eggﬁ @gﬁﬁgﬁg ﬁgﬁéﬁng shel f 14
(or 14E) is displayed.in real, tinme together with an enpty/occupi ed state
thereofPQNﬁQF%%ﬁyi%ﬂﬁ1ﬁ?ﬁvﬁ$mfghffﬁﬁgéﬁﬁgpﬁs t ouched for |oading, the
control device 40 perfornms the | oading operation, and when the icon 14i of
t he vehi®l® housing shelf on which the vehicle to be unloaded is parked is
touched for unloading, the control device 40 perforns the unl oadi ng
operation. {0093}er, everAslwuigly a heoddadi Mgl uwd bt rPetali ein e par ki ng
facility is clearly displayed on the touch panel type operation display 26,
and t husciddwn manager cdamadew d heheoperation: dits phayr 26l andsaeterabiy grasp

t he | oadi ng/unl oading state in the parking facility. The icon 14i

i ndi catdd@ ePtiesis tauehed forodpath ngs ansld hen icogs 148 o 1de vehicle
housi ng shelf 14 on which the vehicle to be unloaded is parked is touched
for unlgadin by QW t cont YA t he

| oadi ng ope€r g:t}}%)ﬂﬁ{)é t%%dulﬁw&a}g?ln%%olggfacggi%oﬁﬁtelo%rg%é@ 48 Jpe%%]g&é% here is no

need to .input the nunber of a vehicle h i n h or a pallet for
| oadi ng/ i BHi 'y Usth %frﬁﬁ%ﬁ%%é%“kéyggie%gﬂﬁgg%ghventional, but the icon

14i can be directly touched to cause the controlngg¥ice 401 | sta{t t he
Jdé&i‘: dood’ b n

| oadi ngfARtHEHHI HyH G | BT i & pridi ey Qi ity reie
operation.
{0101}

As shown in Figs. 40 to 42, an immediate loading button M
may be displayed on the operation display 26.

The immediate loading button M is displayed so as to be
touch-operable only when the loading/unloading operation is
not performed, there is one or more empty vehicle housing
shelf 14, and the 1ift 12 in an empty state is being at the
entry level 6. At this time, the immediate loading button M
may be highlighted by flashing or the like. Also, the number

of a vehicle housing shelf to which a pallet placed on the



43 and reduces possibility of an input error. (00951 Al so, the
position and the novenent of the lift 12 are displayed in real tinme on the
operation display 26 using the icon 12i together with the icon 14i of each
vehi cl e housing shelf. This allows thggl oadi ng/unloading state in the
parking facility to be nore clearly grasped, and allows a quick

| 0adi nof pal opdli gy gpeL aLL oy . FO5, SXAIPLE. 0L | ORCh G, DL N omnual | 0ading

met hod, e 1con ating e closest to the icon 12i indicating
the position of , the lift 12 is touched, thereby reducin time for the
lift 120{0't %kLl%5 %%p[bnp I%%te¥?9$$%¥pﬁﬁkﬁﬁgy%di%%gi%ﬁﬁgélIomﬁng t he
enpty pallet to be conveyed to the entry level 6 in a short tine. This can
m ni nmi ze004kiting time of a user and ailow efficient operation. (0096}

Al so, on the operation display 26, the vehicle housing shelves 14 of al
the | evel s iWhehetlparkifig tdwes Zofarkoqwtedispl@yedknbiy paret ab, dor
exanple, five levels are displayed at each tine. The display is

aut omatsgleabh yirscrod | et wi fdr ratsimye anchd oivenedigpod 1dwediconodRicwofMt he
lift, and al so can be manually scrolled by touching the scroll icons C, D,

E. F proyigesoiyddeiscgern. 4009 7dnd hass s even tdadhei f oyehiceghani cal
parking facility 44 including nultiple |evels, |oading/unloading states of

all the] eyl are potold sigghobie | 0adingl uloading siates in several

| evel s can ayed at each tinme. Thus, even with a restriction in

screen size of the gperatiaon .displa .. the display of . |.evel can be
enl ar ge%l?lgl?%% ov i°si'B] Pclhtlyg ac%cfe%ioﬁc T- §6l§rr§61$ﬁ ilteg/(iqullglgﬁ%n%ﬁuogw

scrolling may be allowed to further increase convenjence. .
ié%n indicating a level at which the lp t if fs located is

displayed.
{0103}

If the immediate loading button M is touched when
displayed to be touch-~operable, the loading/unloading door 3
is opened to allow the vehicle to drive into the entry level
6. Thus, the manager can touch the immediate loading button M
to allow the vehicle 2 to immediately drive into the entry
level 6 without looking for an empty space by viewing or
scrolling the operation display 26. This increases
operability, and minimizes a waiting time of a user to provide
an efficient operation.

{G104}

As shown in Fig. 42, a type of a vehicle that can be
loaded such as "HIGH ROOF" can be displayed on the immediate
loading button M to further increase convenience.

{0105}



{00981 Further, the icon 14i of each vehicle housing shelf 14

i ndi cates enpty/occupi ed, and also a type of a vehicle that can be parked
on the vehicle housing shelf 14, the nunber of vehicles that can be parked,
and presence or absence of the charging device. Thus, not only an ordinary
vehi cle, but also vehicles requiring ggecial housi ng structures such as a
hi gh roof vehicle, a heavy vehicle, a lowfloor vehicle, or a chargeable

vehi cl e can be FHated} Nt t he> Vel et Fhgishetdi g Rt FORRY dPFY num
structure at a tine, and the enpty state in the parking facility can be

cl ear | yyraspetyeherebyieorme Fdutdhgd 1P by ef$i ci ent operation of the
mechani cal parking facility 1. {0099} For | oadi ng, when the icon 14i
i ndi cating empt yirmsed duiched) ] @sd shpvimu o gsis 7daspl 48:d atdx¢ screen

di spl ays a screen for confirm ng whether the vehicle is to be | oaded. For

unl oadi thguciwhese 181 ¢ caned 4t hof 1 d el wvehiel @ didugi sige sdel dn 45 ddt on whi ch
the vehicle to be unl oaded is housed Is touched, as shown in Fig. 31, a

next screer, dhep! Ays &qﬁt@rvﬂ?éhf&{e Confd 118 ngn Wiethekub heg vehiebeiks to be
unl oaded. Thus, even if the icon 14i is touched wong, the operation can be

corrected,d N eliye PLEVANU A1 e, contigl; Avhee 49 IhemLalng.aelivated by

a wong instruction. can provi de good operdbility and prevent an input
error. {01001 Further, even durin | oadi ng/.unl .oadi.n eration, the
screen %%m %ﬁaemmﬁﬂﬁﬁﬁ%)%W&P%@%QSSEH?%%“gﬁé?%Xi% %%?Qﬁhﬂ?%%&e &rve next

| oadi ng/ unl oadi ng as shown_in Figs. 8 to 10. Thus, the next

| oadi ngyeif oBER o~ ObeF % oh- &Ehl e r 43 v SR IS UtS AR Y F or  conpl et i on
of the current | oadi ng/unl oadi ng operation, thereby providing an efficient
oper at idsp{D1913hat the Ascaholwl i of Filgs. LADL t B2 420 @me | poedpae@ | oadi ng
button M may be di splayed on the operation display 26. The i medi ate

| oadi ngstritd ons M dGa th S phayigtk sontasy t Debel t euchklaper abblee ramibe mheh & he
| oadi ng/ unl oadi ng operation is not performed, there is one or nore enpty

vehi cl e;1ousi ch Shed g Idhe BN & hend b ta 1;2aipe@$re&@é& Shatieei 51 being at the
entry level 6. At this tine, the imediate | oading button M nmay be

hi ghl i q&g%%v} J;g Séa thd}p%pfc%geéi ken ALY iR, Tunbes ofpa; yehicle housing

shelf to plfaced on the
displayed).

{0106}

When the immediate unloading button N is touched when
displayed to be touch-operable, the loading/unloading door 3
is opened to allow the vehicle to be unloaded from the entry
level 6. Thus, the manager can touch the immediate unloading
button N to allow the vehicle 2 to be immediately uniocaded
from the entry level 6 without viewing or scrolling the
operation display 26.

This operation is effective when the 1ift 12 in the
occupied state is being at the entry level 6 immediately after
loading, or when there is no user after calling of unlcading,

and the 1lift 12 in the occupied state is being at the entry



46 |ift 12 belongs is also displayed together with the icon 12i of the l[ift
12 (in this exanple, No.20 is displayed). (0102) Wien the lift 12 is
not |ocated at the entry level 6, as shown in Fig. 41, for exanple, the
i mredi ate | oading button Mis displaygg in pale color and does not react if
touched. Alternatively, the innediate oadi ng button Mis not displayed.
Al so i this ase, curr | evel indlc tloqblcon J |nd|cat|n a |l evel

{

at whi |W%tq2yb% T %%ﬁ/?%z?ﬁ To3NY LETRRAT R | hmredi at e

| oadi ng button Mis touched when dlsplayed to be touch-operable, the

| oadi ng?4h3%shdi ng door 3 is opened to allow the vehicle to drive into the
entry level 6. Thus, the manager can touch the i medi ate |oading button M
to al | ow t helhvighicare e sereddat @b L ey v eatidhtrol n del enta WaeyErg 6 wit hout
| ooki ng for an enpty space by viewing or scrolling the operation display
26. Thisiddcreasessoperabbtdtide and e hiciaes epawdaticng. time of a user to
provide an efficient operation. {0104) As shown in Fig. 42, a type of
a vehiclg dhpt can be | oaded such as "H GH ROOF" can be displayed on the

i rmedi at e Ioadlng button Mto further increase convenience. (01051 47

{Second embcdiment}

Fig. 44 is a vertical sectional view of a vertical
circulation type mechanical parking facility showing a second
embodiment of the present invention, and Fig. 45 is a vertical
sectional view taken along the line XLV-XLV in Fig. 44.

A mechanical parking facility 61 includes a parking tower
64 having, on a ground level, a loading/unloading door 63 for
a vehicle 2 opening, and an inside of the loading/unloading
door 63 is an entry level 65 into which the vehicle 2 drives.
{0108}

The mechanical parking facility 1 includes a widely well-
known chain circulation type conveyor 66 (conveyor). The
circulation type conveyor 66 includes a drive sprocket &7
journaled in an upper part in the parking tower 64, a driven
sprocket 68 axially supported at a lower part of the parking
tower 64, an endless conveying chain 69 wound around the
sprockets, and a plurality of vehicle conveying cages 71
(parking spaces) are hung at regular intervals from the
conveying chain 69 via attachments 70. For example, a total

of 26 vehicle conveying cages 71 are provided. Each vehicle



As shown in Fig. 43, an imedi ate unl oading button N rmay be di spl ayed on

t he operation display 26. The i nmedi at e unl oadi ng button Nis

di spl ayed to be touch-operabl e when the | oadi ng/ unl oadi ng operation is not
performed and only when the [ift 12 iQ an occupi ed state is being at the
entry level 6. At this tinme, as shown Pn Fig. 43, the imedi ate unl oadi ng

button N may be highlighted by reversi ol or or. flashing. The operation

di spl ay-P6 U GH A% Hat qHeThgh A 2o Or Y 7 e ot 'GEEUpi Ef stat e
is located at the entry level 6. A .so, the nunber of a vehicle housing
shel f t&eRiilh 4 ipalnleicyst ac8corathet] iRt 182 CraVeNGs 8 idles&edingpl ayed (in
this exanple, No. 20 is displayed). {0106} When the imedi ate

unl oadisupbutitarh N ds boluphedy vilen dilsipl ey exbriee biend otiede opler abl e, the

| oadi ng/ unl oadi ng door 3 is opened to allow the vehicle to be unl oaded from

the entgrozdevel 6. Thus, the manager can touch the inmedi ate unl oadi ng
button Nto allow the vehicle 2 to be imedi ately unl oaded fromthe entry

level 6 withoutsnd.awing org scrol 1ihg dde opalatdron i spd arelGrovided This
operation is effective when the lift 12 in the occupied state is being at

cal 1 ng ot i od0hhg and R 1 10 42 n e GeRhT G sinte 1S BEING at the

calling of 'unlo t he In e ‘occupl €
entry 48 |evel with th _Jo%g!n / unl oadi.ng door. 3. being te rarily
cIosed?prog&eﬁh slﬁéﬁQGé;%%& LB%elﬁﬁ?qt " Hnd i i J%ecﬁﬁgg%i%g time of
a user to provide an efficient operation. 101071 {Second enmbodi nent}
Fig. 44%ive sferfth calr 8 idridtesd e dicE Verdgedte cf ot i HrP¥3He
mechani cal parking facility show ng a second enbodi ment of the present
i nvent idaviend Fiig mevigled var tilvaldsiest i Il t vievwadkienl by ongth hen¢ i ne
XLV-XLV in Fig. 44.

driving motor 74. The drive sprocket €7 is driven to

circulate the vehicle conveying cages 71 in the parking tower

4, and the vehicle 2 is placed (loaded) on a pallet 72 of a

vehicle conveying cage 71 that has stopped at the entry level

65 in the bottom part of the parking tower 4, or the vehicle 2

on the pallet 72 is discharged (unloaded).

{0110}

A turn table 80 is provided at the entry level 65. The
turn table 80 is placed in a pit 81 provided in a floor of the
entry level 65, lifts, from below, the pallet 72 placed on the
vehicle conveying cage 71 that has stopped at the entry level
65 and raise the pallet 72 from the vehicle conveying cage 71
to reverse a front-rear direction thereof, and then again
lowers and places the pallet 72 on the vehicle conveying cage

71. Thus, the vehicle 2 having loaded forward into the entry

level 65 can be easily unloaded forward also in unlecading.



A mechanical parking facility 61 includes a parking tower 64 having, on a
ground | evel, a | oading/unl oadi ng door 63 for a vehicle 2 opening, and an

i nside of the | oading/unloading door 63 is an entry level 65 into which the
vehicle 2 drives. {01081 The ne Qanical parking facility 1 includes a
wi dely wel |l -known chain circul ation t§ e conveyor 66 (conveyor). The
circulation type conveyor 66 includes a drive sprocket 67 journaled in an
upper[ﬁﬂ%l%h the parking tower 64, a driven sprocket 68 axially supported
at a lower part of the parking tower 64, an endl ess conveying chain 69
wound ar oundit Hev&s prasdiestissa lamp ik gl urfad Gt hi tof Blehiadt e drieydihg cages 71
(parking spaces) are hung at regular intervals fromthe conveying chain 69
vi a at taghineint sl o3 irkpreayeanplle, foit ctraimplfe ,26f cwahioihel clonvesdadigicages 71
are provided. Each vehicle 49 conveying cage 71 detachably includes a

pal | et F2y«an mhigdhe tdemghitcle weHisc I acedinhe-dupdd X117 Xdis donveyed whil e
bei ng supported from bel ow by the vehicle conveying cage 71. {01091

As shoum ddy \Fi 9 veépuc 0 SN ey r}girmaa N € d¥ uiddad-ien front and rear
of the vehicle conveying cage 71. 'The drive sprocket 67 is rotationally

driven by . rivi mt or . 74, I Vi ; , gﬂgﬁg-r uction

devi ce ‘%flacalgedé ‘a ag’gjagc el’}vclyecea %dc{llsé/lgqr%\r}%\%ald&%ngg f@%ﬂ ve 's 3La%(tj 75
coaxially with the drivi notor 74. The drive sprocket 67 is iven to

ci rcul AETHE SR iq{ba%gaegaé%le?lv?qwcflheeﬁpoaar i'hYy toNeT ﬂf,é and the
vehicle 2 is placed (loaded) on a pallet 72 of a vehicle conveying cage 71
that had’lstOpped at the entry level 65 in the bottom part of the parking
tower 4, or the vehicle 2 on the pallet 72 is discharged (unl oaded). {0110)
A turn tabl €80 drsmriowd disdriate the lemtyyddevel fa5i ey utnit dbte 80 is
placed in a pit 81 provided in a floor of the entry level 65, lifts, from

bel ow, pg:heriphdd etn B2qH aget-grelilhe weahicle oonmeyimy cage 7IEL hat has
stopped at the entry level 65 and raise the pallet 72 fromthe vehicle

conveyidig iGaae pehd10 gevalse sidgonts rearcwh fegidwdr thefeafn @ndetden again
| owers and places the pallet 72 on the vehicle conveying cage 71. Thus, the

Uil oadgl FOr il 2 S8 1 Thl-Bhdi g TS0 (DLEy T ety R O SASAY
g. 0 1111
relay unit 85, and a charging operation panel 88 included in a
control device 90 described later. &As shown in Fig. 44, the
cabinet panel 87 is provided, for example, at a height above
the driven sprocket 68. The electric power from the external
power supply 86 is distributed via the charging operation
panel 88 and the cabinet panel 87 to the feed relay units 85,
and used for charging the electric vehicle.
{0113}
The control device 90 that controls the entire mechanical

parking facility 61 is provided, for example, in the entry
level 65. The control device 90 performs a series of

loading/unloading operations by the circulation type conveyor

66, the loading/unloading deor 63, and the turn table 80, and



In the nmechanical parking facility 61, anong the 26 vehicle | oading cages
71, for exanple, four vehicle |oading cages 71 are chargeabl e vehicle

| oadi ng cages 71E for charging electric vehicles such as hybrid vehicles or
el ectric vehicles, and include a charging device 84 that supplies electric
power to the chargeable vehicle | oading cages 71E. 101121 The

char gi devi ce 84 .i.ncludes. a feed rel uni.t. r.Qvi i ;

char geabt®e % es}ﬁ%c %5 e Gt o ucraagcel%éu a tcaarbllnagjtﬁsgatﬁle% é[ rnlaastealgﬁ ptp Tes

el ectric power froman external power supply 86 such as a commercial power
suppl y i tthemsdtadtays it 85, Fdhd % char gi ng operation panel 88
included in a control device 90 described later. As shown in Fig. 44, the
cabi net{@lafel 87 is provided, for exanple, at a height above the driven
sprocket 68. The electric power fromthe external power supply 86 is

di stri but ed Speaitthe:achar,gitie opertatdlonqainst B8 andl udws calbisieeerpanel 87 to
the feed relay units 85, and used for charging the electric vehicle. {0113)
The coridlcides ce- Q0 1ihat/ agntd ol rsf dihes e rerseedminicalnparkiag dacility
61 is provided, for exanple, in the entry I evel 65. The control device 90

per f or i, 3y serd empfi d eading/iu qading apgi@atd OngePicd hep cidcal ation type
conveyor 66, the |oading/unloading door 63, and the turn table 80, and 51

e 5 LGRS AR e g T

own in peci control device

90 includes. a screen depictjon/scrol li.ng/input information processing unit
90a, a WEtUbAEE 90y S P ‘Hﬁ%%?ed%Pg éﬁg%c&%?Pglcﬁgﬁﬁg e&oésgﬁd variogs

devices as in the control device 40 in the first, enbodi ment are provided.
The |ifaormeEyar dohrided eprae vt diveyio! i tthe! toveydi ontrol unit 43 in
the first enbodinment, while the circul ation type conveyor 66 is connected
t o t he admvyemiconthriole urig i3 dunl gtheors ecarl eroeli et 191151 The
| ayout of the entry level 65 is substantially the same as in the first
enbodi eftneshaewn id tFig.cahveand: atpropesatiroit: paheln 25hé¢ ssgprawi ded, for
exanple, on the right side of the |oading/unloading door 63. The operation
panel 25.d0¢elddes the same touch panel type operation display 26 as in the
first embodinment in Fig. 3, and has substantially the same configuration as
in the &jr§§}enbodinent ot her than contents of display on the operation

di spl ay' 26.° {0116}

The layout of the entry level 65 is substantially the
same as in the first embodiment shown in Fig. 2, and an
operation panel 25 is provided, for example, on the right side
of the loading/unloading door 63. The operation panel 25
includes the same touch panel type operation display 26 as in
the first embodiment in Fig. 3, and has substantially the same
configuration as in the first embodiment other than contents
of display on the operation display 26.

{0116}

As shown in Figs. 46 to 48, the operation display 26

displays an internal structure of the parking tower 64 in a

simplified manner. Fig. 46 shows a range of several levels in



As shown in Figs. 46 to 48, the operation display 26 displays an internal
structure of the parking tower 64 in a sinplified manner. Fig. 46 shows a
range of several levels in 52 a lower part including the entry level 65 in
t he parking tower 64, Fig. 47 shows a_range of several levels in a mddle
part, and Fig. 48 shows a range of sevéral levels in an upper part. {0117)
On the operation display 26, icons 71i of the vehjcle conve jq?1%? e 71 and

the chat geatite RS cIe FHEIHI WY Siyer e O it &y B3 1Y

t oget her with nunbers and enpty/occupied states thereof, and types of

vehi cl e84 t hBitg calV b e ke @i e oofvaiehl clave bt dithat yovdhieilearlor the
like). For exanple, "HHGH' is displayed for an area that can house high
roof vehdalmrisy. atid STORDI NARVndes i sy ayed. florvals arreaant hatpearrdwuse onl y
m d-roof vehicles or smaller vehicles. (0118) These icons 71i nove in
real tiggerwmith actual novenent of the vehicle conveying cage 71 and the
chargeabl e vehicle including cage 71E in the parking tower 64, and a

manager of tde ymehanical; parking fpoid i tycdls can Vi ew idieydiconse to grasp
t he parking state. {0119f' EPE%‘pﬁﬁcturecof a placed vehicle is displayed

Front - 1AV TEL LTI o B0 daler Mol UTHe P et on s S et r T ped and
vehi ol 3% Houeod ¥ e ard 1P Nne TR 1 A8 G e nary o
vehicl es are housed 53 forward in Nos. 5 and 25 cages. 0120}
empty/occupied states thereof, and types of vehicles that can
be parked {(high roof vehicle, ordinary vehicle, or the like).
For example, "HIGH" is displayed for an area that can house
high roof vehicles, and "ORDINARY" is displayed for an area
that can house only mid-roof vehicles or smaller vehicles.
{0118}
These icons 71i move in real time with actual movement of
the vehicle conveying cage 71 and the chargeable vehicle
including cage 71E in the parking tower 64, and a manager of
the mechanical parking facility 61 can view the icons to grasp
the parking state.
{0119}
A picture of a placed vehicle is displayed on an icon 71i
indicating occupied so that a direction of the vehicle in a
front-rear direction can be determined. The direction is
determined and stored by a sensor or a manual input when

loading. For example, a high roof vehicle is housed rearward

in a No. 2 cage in Fig. 46, and ordinary vehicles are housed



Further, a charge state mark of, for exanple, a plug cord is displayed on
the icon 71i of the chargeable vehicle including cage 71E so as to be

i dentifiable. As in the first enbodinment, on the operation display
26, indications of steps such as "CALLING', "LOAD NG UNLOADI NG',

" CONFI RVATI ON', and "DOOR CLOSING', a®RETURN' button, scroll icons C, D,
E, F, a current level indication icon J, icons K, L for distinguishing a
par ki ngt @ oveF o V9% ont 1 Uel P rRE parking tower on a back side, an

i mredi ate | oading button M a reservation icon P, or the like are

di spl ayedl 2@n21} The icons described above except the i mediate

| oadi ng button M have the sanme functions as in the first enbodi nent, and
descri pti onsFiheteof avidhabes omidtedvark of, Ther i emeunh bt e & catipgebutt on M
is displayed to be touch-operable when an enpty vehicle conveying cage 71
or chargeab] & vehiglen ined utidy TROeo 7 1Ehé Scheiggaiate theheatey | evel 65,
and cannot be touched when an occupied cage is being at the entry |evel 65.

{01221 ;,014uqih08 PALKI N towes s 64, 1ne! uges: 1 he,pak ki ng tower on the front
si de andlt%e par ki ng tower on the back side, and when a vehicle is | oaded

o a vehicle OEY!pg caae iyl Lhe 54 parkiig.toneraon the back ofde.

the vehicle %t%rlng t’hrough oadi hg/ unl'oa door t o’ pass

t hrough, the circul atjon type conveyoy 66 jn.fhe, L0 J L he front
side. IS d8e, Of He-SRihi B et pss e P ioh aﬁg%ﬁi%‘g(ﬂﬁﬂé@%%?@%ge for
passage provi ded on the conveying chain 69 together with the vehicle
conveyi HePERFRMAAI NG, dridesPIPR ChPrelNehi cf e  RohvidYT Nt kager oRCERE! par ki ng
tower on the back side. {01231 During operation of the circulation
type canvaydrCp6), & stiop duttone93 lavel sphayedt iont heoopér at¢tonsdispl ay 26
(see Figs. 51 and 53). The stop button 93 is not used for an energency stop
of the ©ifsul @ do0mdypeh Lonveyedrbbnd ofosat edby & i keotbheseder eosyast op
button 28 (see Fig. 3) provided on the operation panel 25, but used for

st oppi r&ﬂar]@in%h@o#@f rdn | £v64 ¢ 855 1 @e Cl Osestm¥ehi b €1 69avLYi Bt €agem/ La
approaching the entry level 65 during operation of the circulation type
Convenge§§§véégé%nicon P, or the like are displayed.

{0121}

The icons described above except the immediate loading
button M have the same functions as in the first embodiment,
and descriptions therecf will be omitted.

The immediate loading button M is displayed to be touch-
operable when an empty vehicle conveying cage 71 or chargeable
vehicle including cage 71E is being at the entry level 65, and
cannot be touched when an occupiled cage is being at the entry
level 65.

{0122}
The parking tower 64 includes the parking tower on the

front side and the parking tower on the back side, and when a

vehicle is loaded into a vehicle conveying cage 71 in the



Al'so in the nechanical parking facility 61, for |oading, an automatic

sel ection | oading nethod in which the nmanager inputs only a type of a
vehicle to be | oaded on the operation display 26 of the operation panel 25,
and then causes the control device 90 50 automatically select and call an
enpty vehi cl e conveyi ng cage 71, and amanual | oadi ng method in which the
manager views a |loading state in the parking tower SS 64 displayed on the
oper at i RN DI D6 OF e Topfer att ptal?'%l‘g lgﬁ%u‘““ﬂ‘i?%ﬁ? yégjécl"g@?s an
enpty vehicle conveying cage 71 by touching an icon thereof can be sel ected
as in thHee floadinmbod pa®ing {(da@5163 needggro i Dadi e uWhe ® he manager
touches an icon 71i of a vehicle conveying cage 71 in which a vehicle to be
unl oadedi isuldtaced, t vihe vehieyer cohvieyi tige gagek 719 | sowonvayethe of tdet entry

| evel 65, and the | oadi ng/unl oadi ng door 63 is opened to all ow unl oadi ng.

{0126} side. Furtthars cadeyr ninkg vepardld @rsean hémerdroraredinefhdwr ni ng
rearward the vehicle having driven forward into the vehicle conveying cage

71 to fagiditaie @&8@%@5@@%&&&% aadi Nge (dMNePongodelin Qaby the

turni ng operation an he unloadi ng operation w || be described bel ow.

{0127} r , . i i 4 n e e uches an
i con 71%0%6?1:%@?&%?% ?ec‘fetaﬁlc%f]ne\c/)\g?rhge)?ag %?%%%e#?nd%n@%ple?%?i on
di splay 26, the selected jcon 71i istﬂéghli ht ed as conpared t.o ot her icons

711 AR LS & SR B By C B ST LI Y BTECRTS onr Rt 8 or %1 e er sa,
flashing, or repeating reversing. The vehicle housed in the No. 9 vehicle
conveyihkfi®age is | oaded rearward, and a picture of an ordinary vehicle
seen fromrear is displayed on the No. 56

{0123}

During operation of the circulation type conveyor 66, a
stop button 93 is displayed in the operation display 26 (see
Figs. 51 and 53). The stop button 93 is not used for an
emergency stop of the circulation type conveyor 66 for safety
like the emergency stop button 28 (see Fig. 3) provided on the
operation panel 25, but used for stopping, at the entry level
65, a closest vehicle conveying cage 71 approaching the entry
level 65 during operation of the circulation type conveyor 66.
{0124}

Also in the mechanical parking facility 61, for loading,
an automatic selection loading method in which the manager
inputs only a type of a vehicle to be loaded on the operation
display 26 of the operation panel 25, and then causes the
control device 90 to automatically select and call an empty
vehicle conveying cage 71, and a manual lcading method in

which the manager views a loading state in the parking tower



9 icon 71i. (01281 Then, the screen changes to a screen shown in Fig.
50, and letters "I'S PALLET No. 09, TYPE OF VEH CLE: ORDI NARY, TO BE
CALLED?", and three icons 94, 95, 96 indicating "UNLOAD (CALL)", "TURN
(CHANGE DI RECTION) ", and "NO ( STOP OA% ING" are displayed. If the icon 96
i ndi cating "NO (STOP CALLING" is touched, the screen returns to an initial

screen, and the operations of the | oading/unlo di% door 63 ta.nd t he
ci rcul &t ch-SRAFe <Corfeydre 68 1t H-sPmed, “f 1%?1 OPELatyn t he jcon 95
i ndi cating "TURN (CHANGE DI RECTION)" is touched on the screen in Fi 50,

; . g.
t he turinfgg rode asl ehterdd Yo fs SEfdrsiady e f reiti-Flearc drretttdriEvte a
parked vehicle w thout unloading the vehicle. Then, as shown in Fig. 51, a
ri ght i%dorbycalawodiimelandiingpt Hendoart ZEn dfe tdwe aiged asehire|draonvesti ng
cage 71 flows downward, and a left icon colum flows upward. The novenent
of the drg@iie@tms indi cate novenent of the vehicle conveying cages 71
(71E) on the circulation type conveyor 66 in real tine, and at this tine,
an arrowgpgration direction mark 97 is displayed indicating a direction of
novenent of the vehicle conveying cages 71. 101301 Si mul t aneousl vy,

t he nunber h Ian'ent t hat 'scr%ei ng %e&dg\& Oa%? and, a; 44 nee for the
pallet to a&l;(%r{/él%ét%aat e 9’5 eerﬂry evel” (Tfor exsarrp el, 0 mnutes and 20
seconds) are di splayed in an per |eft part of. the operation display 26.
Al so, as icr?gﬂf ,Catgr?eu@t op' Bﬁﬁ%ﬁ 939 Ccfiequog%eed %nﬁl?%%ecgple%ati on
di splay 26. (01311 , When the No. 9 vehicle conveyi n%]oca e 71 arrives
at the FPmaafd | &feE whicde HOWENINFiGRISI ] tife MPVY TP Atie i v eler sed,
and front and rear of the picture of the vehicle are changed. At this tine,
t he frdrteealedd, diaretttihen lofadive Avghlcdl o ubed: (69 tife dkengd Vighi &l leow
conveying cage 71 is actually reversed by the turn table 80.

unloading.

{0126}

Further, a turning operation can be performed of turning
rearward the vehicle having driven forward into the vehicle
conveying cage 71 to facilitate an operation for unloading
(turning mode). Only the turning operation and the unloading
operation will be described below.

{0127}

For example, as shown in Fig. 49, when the manager
touches an icon 711 of a No. 9 vehicle conveying cage
displayed in the operation display 26, the selected icon 71i
is highlighted as compared to other icons 711 that are not
selected, by reversing black from white or vice versa,
flashing, or repeating reversing. The vehicle housed in the

No. 9 vehicle conveying cage is loaded rearward, and a picture

of an ordinary vehicle seen from rear is displayed on the No.



{0132} When the No. 9 icon 71i is reversed in the operation display
26, an arrow turning mark 98 indicating a turning operation is displayed
next to the icon 71i. On the reversed No. 9 icon 71li, a picture of an
ordinary vehicle seen fromfront is displayed. The turning node can be used
to sequentially turn the vehicles Ioaﬁéd rearward to facilitate unl oadi ng.
{0133} ' Meanwhile, if the icon 94 indicating "UNLOAD (CALL)" is

t ouched® 6rf¥he/ iScreen shown in Fig. 50, an unl oadi ng node for unl oading the
parked vehicle is entered. In this case, as shown in Fig. 53, the No. 9

i con 71i0J¥dles downward with actual novenent of the vehicle conveying cage
71. At this 58 tine, the stop button 93 and the operation direction mark
97 are displmayed. {¥l3reen charbeen,tovensdheeNahdvnvem diey cdriveyi ng cage
71 arrives at the entry level 65, the screen changes to an operation screen

shown ighdFiigt Bds and qigiung sty my theMNouEfrdigon GRbINARY viTg at the
entry level 65 is displayed. Then, as shown in Fig. 55, "UNLOAD' is

di spl ayed Qn i OPef Al 1}yl SRIAY 2 %26@3@&@@&%3&@ vehicl e

fromthe entry level 65, as shown In Fig. icon is

FAS LA e bl it et < Tenen, (URE I Gadingl unl oadi ng
panel 25 o A3S dHsthanieal far kPR SFadPies itoont) darel SELEIG thed
above, the front-rear direction of the parked vehicle housed in the vehicle
conveyiirfy teagdedzl iRl Edread] gsitayets diP tHe lopdriatli i displ a6 hand t hus
t he manager can grasp the front-rear direction of the parked vehicle.
{0136} operations of the loading/unloading deceor 63 and the

circulation type conveyor 66 are not performed.

{0129}

If the icon 95 indicating "TURN {(CHANGE DIRECTION)" is

touched on the screen in Fig. 50, the turning mode is entered

of reversing the front-rear direction of a parked vehicle

without unleading the vehicle. Then, as shown in Fig. 51, a

right icon column including the icon 71i of the No. 9 vehicle

conveying cage 71 flows downward, and a left icon column flows

upward. The movement of the icon columns indicate movement of

the vehicle conveying cages 71 (71E) on the circulation type

conveyor 66 in real time, and at this time, an arrow operation

direction mark 97 is displayed indicating a direction of

movement of the vehicle conveying cages 71.

{0130}

Simultaneously, the number of the pallet that is being

called (No. 09) and a time for the pallet to arrive at the



Then, in the operation display 26, the unloading node in which the parked
vehi cl e housed in the vehicle conveying cage 71, 71E is unloaded, and the
turning node in which the front- 59 rear direction of the parked vehicle
is reversed w thout being unloaded cag be sel ected. Thus, the icon 711 of
the vehicle | oaded rearward is sel ect 6, and the turning node is selected,
thereby allowing the djrection of the vehicle to revers and directed
f or war &1 trHUsLe e ‘enif@®e W%'um FHIF Forttst %EQM% %ﬁsgacﬁﬁeg, t her eby
facilitating unloading and allow ng efficient operation of the parking
facilitdisgila]el 37l an uppehel efgermatt lord foft e vt dig Thel iRttt i0h of the
parked vehicle using the turning node can be perfornmed between

| oadi ngi il ,0adi nitg opeikatd arisyveand:Fdoest atbyirteverit3 ligadi sy lattesadirng of a
different vehicles. Also, when a different vehicle needs to be

| oaded/wHH qadadiwd nf d4sieawfz2d he turni ng node, the stop button 93

di spl ayed on the operation display 26 can be conveniently pushed to stop
the turning jpode and change to a nornal | oading/ unl oadi ng operation. {01381
Further, 1f the icon 71i of the vehicle conveying cages 71, 71E displ ayed

on the operafion display 92Q7ét -é%lo&c&%%g}[&egaq}%% 08 J &0 Sepe

hi ghl i ght ed ‘as conpared to o I cons are not selected. Thus, a

POt U 2y TRYEIE £6 2 ke, |9 B dpadanl il oopertr raverzed i
| oadi ng/ unl oadi ng operation and the reversing operation. 60 {0139;re
reversed, and front and rear of the picture ot the vehicle
changed. At this time, the front-rear direction of the
vehicle housed in the No. 9 vehicle conveying cage 71 is
actually reversed by the turn table 80.
{0132}

When the No. 9 icon 711 is reversed in the operation
display 26, an arrow turning mark 98 indicating a turning
operation is displayed next to the icon 71i. On the reversed
No. 9 icon 71i, a picture of an ordinary vehicle seen from
front is displayed. The turning mode can be used to
sequentially turn the vehicles loaded rearward to facilitate
unloading.

{0133}

Meanwhile, if the icon 94 indicating "UNLOAD (CALL)"™ is
touched on the screen shown in Fig. 50, an unloading mode for
unloading the parked vehicle is entered. In this case, as
shown in Fig. 53, the No. 9 icon 711 moves downward with

actual movement of the vehicle conveying cage 71. At this



The operation panel 25 can be not only used in a new nmechani cal parking
facility, and but al so used for inproving an operation panel of an existing
mechani cal parking facility to increase operability. {0140) Al so, the
operation panel and the nmechanical pagking facility including the operation
panel according to the present invention are not limted to the
confi guf ahd Onghd Nst Be 1]POVE, de$ CLi bedh £NhOdE MBNES , d DHEcENGRNGRSr P 97
i nprovenents may be nade without departing fromthe gist of the present
i nventi of the present invention covers enbodi nents i ncl uding
such cﬁgﬁ%égb f%ﬁ%?bvenents. {0141} For exanple, in the above
describgg g{Eodinents, t he exanpl e has been descri bed where the operation
panel 2 X rding to the present invention is applied to the elevator type
mechani cal parking facility 1 including the tower type parking tower 4, and
the vertical TRe%cuta®h orbe Yo nechni cht G ke d e 9%t {* 6T Ho%RVEF, the
operation panel according to the present invention may be applied to not
only thehe owelry ypeve kbl @vatiore t ypeseanchaeyes cad @i repd e § opn t ypeeen
mechani cal parking facilities, but also a wide variety of nmechanica
par ki ngsii@et | i i Sy i nSahi o vehp o esrar eheohve yete yo a ¢ohwayorlsuch as
pl ane circulation type, multilayer 61 circulation type, or conveyor
conveyi g {yHey e hand caht Parkdnen feei 14 taesp1 Hld@1 Then, ld thenabove
descri bed enbodi rent, as shown in Figs. 2 and 4, the case with only one
operati elc25 LN rese Invent i s€fi bed.
I—b\A/everi,)[pwhe ) aS%'I uﬁ%ﬁ}gb o%%%%%&%?s%r%%ro %]gzge]%{]%zcﬁfggl%f §a€Ig passage
type wi.t.h entry |evels arranged on front and rear, or_a | 1] pe_with
entry GRS 1 e 15 S Shatts St Gl TR of Copeh ety oht il s 25 my be
provided according to_the nunber of |oading/unloading doors, and the nunber
of the Dpetatiom el 25 16 0idk PIFRT et T ohe . JRe BP eI ii6 Li ot }
(Ref erence Signs List)

with a guide "CONFIRM THAT THERE IS NO PERSON IN PARKING

FACILITY, AND CLOSE DOOR"™. If this icon is touched, the
loading/unloading door 63 is closed and unloading is
completed.

{0135}

In the operation panel 25 of the mechanical parking
facility 61 configured as described above, the front-rear
direction of the parked vehicle housed in the vehicle
conveying cages 71, 71E is displayed on the operation display
26, and thus the manager can grasp the front-rear direction of
the parked vehicle.

{0136}

Then, in the operation display 26, the unloading mcde in

which the parked vehicle housed in the vehicle conveying cage

71, 71E is unloaded, and the turning mode in which the front-



{0143} 1, 61 nechanical parking facility 2 vehicle 3, 63 | oadi ng/ unl oadi ng
door 4, 64 parking tower 6, 65 entry level 11 raising and | owering path
12lift (conveyor) 12iicon of lift 14 vehicle housing shelf (parking space)
14i icon of vehicle housing shelf 59

rear direction of the parked vehicle is reversed without being
unlioaded can be selected. Thus, the icon 71i of the vehicle
loaded rearward is selected, and the turning mode is selected,
thereby allowing the direction of the vehicle to be reversed
and directed forward. Thus, the vehicle can be unloaded
forward when unloading, thereby facilitating unloading and
allowing efficient operation of the parking facility 61.
{0137}

The operation of reversing the direction of the parked
vehicle using the turning mode can be performed between
leoading/unloading operations, and deces not prevent
loading/unloading of a different vehicles. Also, when a
different vehicle needs to be lcoaded/unloaded during use of
the turning mode, the stop button 93 displayed on the
operation display 26 can be conveniently pushed to stop the
turning mode and change to a normal loading/unlocading
operation.

{0138}

Further, if the icon 71i of the vehicle conveying cages
71, 71E displayed on the operation display 26 is touched and
selected, the icon is highlighted as compared to other icons
that are not selected. Thus, a position or movement of a
vehicle to be loaded/unloaded or reversed is clarified,
thereby allowing the manager to more easily perform the

loading/unloading operation and the reversing operation.



62 15, 72pallet 18, 84 charging device 25 operation panel 26 operation

di splay 40, 90 control device 66 circulation type conveyor (conveyor) 71
vehi cl e conveyi ng cage (parking space) 71i icon of vehicle conveying cage
93 stop button M inmedi ate | oadi ng bu%&on N i mredi at e unl oadi ng button 63

{0139}

The operation panel 25 can be not cnly used in a new
mechanical parking facility, and but also used for improving
an operation panel of an existing mechanical parking facility
to increase operability.

{0140}

Also, the operation panel and the mechanical parking
facility including the operation panel according to the
present invention are not limited to the configurations in the
above described embodiments, but changes or improvements may
be made without departing from the gist of the present
invention. The scope of the present invention covers
embodiments including such changes or improvements.

{0141}

For example, in the above described embodiments, the
example has been described where the operation panel 25
according to the present invention is applied tc the elevator
type mechanical parking facility 1 including the tower type
parking tower 4, and the vertical circulation type mechanical
parking facility 61. However, the operation panel according
to the present invention may be applied to not only the tower
type, elevator type, and vertical circulation type mechanical
parking facilities, but alsc a wide variety of mechanical
parking facilities in which vehicles are conveyed by a

conveyor such as plane circulation type, multilayer



{CLAI M5} {C aim 1} An operation panel provided in a nechanical
parking facility, for nmaking a control device to performa series of

| oadi ng/ unl oadi ng operations in the mechanical parking facility having a
plurality of parking spaces, a convey%L for | oading/unloading a vehicle
into and fromthe parking space, and e control device that perforns the

| oadi ng/ unl oadi ng operations using the conveyor, the gﬁﬁgaliqp pane

Compri STt 4o PtRel Ty e OISR (T T oy YRR 02 |
operation display is configured to display an icon of each parking space in
real timartiogethedl Mitiesn enpty/ occupi ed state of each parking space,

the operation panel is configured to make the control device performthe

| oadi ngl @WipEtiati on when the icon indicating enpty is touched for | oading,
and the operation panel is configured to nmake the control device
perform t he unlwadingwpeiaidoibahemiddd neaon ofs aslpankiing Space 4 n which a
vehicle to be unloaded is parked is touched for unloading. {Cdaim2}

The opeyatipn panel, accondi nth 1w Saidpesa el gldha posiddan-andy asrovenent
of the conveyor are displayed in real tinme on the operation display using

an i con fOgeLdel, ot L dd8 4L G Olpd i RAIKLNE PPAGRIevRE { Gridhina)

The operati‘on panel according to claim?2, erein the operation display is
configured to display a rt of the plurality of .parki sp nd to
aut onatF?]éJaqEI]yltsycrdgé Ieyr?t[@P ?c‘?rve iarfeacpcrocfvd]a%ec% W?}E Y n%%eanﬁg%?g?ahe
conveyor.

type with entry levels arranged on front and rear, or a multi
type with entry levels laterally arranged, a plurality of
operation panels 25 may be provided according to the number of
loading/unloading doors, and the number of the operation
panels 25 is not ilimited to one.

{Reference Signs List}

{Reference Signs List}

{0143}

1, 61 mechanical parking facility

2 vehicle

3, 63 loading/unloading door

4, 64 parking tower

o, 65 entry level

11 raising and lowering path

12 1lift {conveyor)

121 icon of lift

14 vehicle housing shelf (parking space)

141 icon of vehicle housing shelf



{C aim4} The operation panel according to any one of clains 1 to 3,
wherein the icon of the parking space indicates a type of a vehicle that
can be parked in the parking space. {Caimb5) The operation panel according
to any one of clains 1 to 4, wherein ﬁhe operation display is configured
to di splay the nunber of vehicles t haf?can be parked in the nechani cal
parkin%_facility. LCIain16) The operation panel according to any one of
claims X 02 5, PAheFEin the operation display is configured to highlight an
icon of the parking space as conpared to other icons when the icon of the
par ki ng S&pdcle i shestéheddeferai m 71 The operation panel according to any
one of clains 1 to 6, wherein the operation display is configured to

di spl ay2a nerergtieenpaheth di splays a screen for confirm ng whether the
vehicle is to be | oaded when the icon indicating |oadable is touched for

| oadi ng6 andpkeadispl aysplaext screen which

40, 90 control device

66 circulation type conveyor (conveyor)
71 vehicle conveying cage (parking space)
71i  idcon of vehicle conveying cage

93 stop button

M immediate loading button

N  immediate unloading button



65 di splays a screen for confirm ng whether the vehicle is to be unl oaded
when the icon of the parking space in which a vehicle to be unloaded is

pl aced is touched for unloading. {Caim8} The operation panel according to
any one of clainms 1 to 7, wherein evgn during the | oading/unl oadi ng
operation, the screen can be changed ® a reservation operation screen for
a next | oadi ng/unl oadi ng reservation. {Cl aim9} The operation panel
accor di Hg-46%ahy one of claims 1 to 8, wherein the operation display is
configured to display an i medi ate | oading button in case the

| oadi ngf @dgadi hg operation is not perforned, the parking space includes
one or nore enpty spaces, and the conveyor in an enpty state is being at an
entry | evel Amtaperdchom valhd e ¢ol ded par keduarh areissa lanek 1 heng medi at e

| oadi ng button is touched to allowdriving into the entry level. {C aim 10}

The opefati on:panelr ageerch g dentanyl aney ofe cl@igeriotm a Semhes ebh t he
operation display is configured to display an i nmedi ate unl oading button in

case thfoz!ufgﬂﬂ%ﬂ%%&%% Oper ati on: i e otnder 0 ded, paneh Ahe conveyor in
state 1Is el n

an occupi e at the entry level into which a vehicle to be
parked HILYES: A, e | TIEGL ey £ g Ut I e, | £UERS 40 ohbpW e
loading/unloading a vehicle into and from the parking space,
and the control device that performs the loading/unloading
operations using the conveyor, the operation panel comprising
a touch panel type operation display, wherein
the operation display is configured to display an icon of
each parking space in real time together with an
empty/occupied state of each parking space,
the operation panel is configured to make the control
device perform the loading operation when the icon indicating
enpty is touched for loading, and
the operation panel is configured to make the control
device perform the unloading operation when the icon of a
parking space in which a vehicle to be unloaded is parked is
touched for unloading.
{Claim 2}
The operation panel according to claim 1, wherein a
position and a movement of the conveyor are displayed in real

time on the operation display using an icon together with the

icon of the parking space.



66 {Cl aim 11} The operation panel according to any one of clains 1 to 10,
wherein a direction of vehicle in a front-rear direction of the parked
vehi cl e housed in the parking space is displayed. {C aim 12} The operation
panel according to any one of clains to 11, wherein the operation panel
is configured such that an unl oadi ng de for unloading the parked vehicle
housed nggheéﬁﬁrking space, and a turning node for turning the parked
vehicl e Yhattge its direction in a front-rear direction of the parked
vehi cl e wit hout unl oading the parked vehicle are selectable. {Caim131
A mechani cal TIFardG@ g 6t 1947E £ GHiFiT iy drP dp'stidt i<on "PHiet addbi ding to
any one of clains 1 to 12.

operation display is configured to display a part of the

plurality of parking spaces, and to automatically scroll its
screen in accordance with a movement of the conveyor.
{Claim 4}

The operation panel according to any one of claims 1 to
3, wherein the icon of the parking space indicates a type of a
vehicle that can be parked in the parking space.
{Claim 5}

The operation panel according tc any one of claims 1 to
4, wherein the operation display is configured to display the
number of vehicles that can be parked in the mechanical
parking facility.
{Claim 6}

The operation panel according to any one of claims 1 to
5, wherein the operation display is configured to highlight an
icon of the parking space as compared to other icons when the
icon of the parking space is touched.
{Claim 71}

The operation panel according to any one of claims 1 to
6, wherein the operation display is configured to display a
next screen which displays a screen for confirming whether the
vehicle is to be loaded when the icon indicating loadable is

touched for locading, and to display a next screen which
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displays a screen for confirming whether the vehicle is To be
unloaded when the icon of the parking space in which a vehicle
to be unloaded is placed is touched for unloading.
{Claim 8}

The operation panel according to any cne of claims 1 to
7, wherein even during the loading/unloading operation, the
screen can be changed to a reservation operation screen for a
next lecading/unloading reservation.
{Claim 9}

The coperation panel according to any one of claims 1 to
8, wherein the operation display is configured to display an
immediate loading button in case the loading/unloading
operation is not performed, the parking space includes one or
more empty spaces, and the conveyor in an empty state is being
at an entry level into which a vehicle to be parked drives,
and the immediate loading button is touched to allow driving
into the entry level.
{Claim 10}

The operation panel according to any one of claims 1 to
9, wherein the operation display is configured to display an
immediate unloading button in case the lcading/unloading
operation is not performed, and the conveyor in an occupied
state is being at the entry level into which a vehicle to be
parked drives, and the immediate unloading button is touched

to allow the vehicle to be unloaded from the entry level.
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{Cilaim 11}

The operation panel according to any one of claims 1 to
10, wherein a direction cof vehicle in a front-rear direction
of the parked vehicle housed in the parking space is
displavyed.
{Claim 12}

The operation panel according to any one of claims 1 to
11, wherein the operation panel is configured such that an
unloading mode for unloading the parked vehicle housed in the
parking space, and a turning mode for turning the parked
vehicle to change its direction in a front-rear direction of
the parked vehicle without unloading the parked vehicle are
selectable.
{Claim 13}

A mechanical parking facility comprising an operation

panel according to any one of claims 1 to 12.



