1 BULT-1N TYPE UNDERGROUND PARKI NG EQUI PMENT BACKGROUND OF THE | NVENTI ON
1. Field of the Invention The present invention relates to built-in type
under ground parki ng equi pment provided ®ith a waste collecting apparatus
for collecting waste in a plural-storied building. 2. Description of the
Rel ated Art Conventionally, a waste collecting apparatus and built-in
under ground par ki ng equi pnent are separately provided in a plural-storied
bui | di ng. Exanpl es of _such _parkin equi pnent _install ed underground for
effective space utﬁpg%gf?%nT¥3ﬁﬂdﬁﬂ§R%BPB§Bn?%ﬁKQquﬂgUéﬁﬂgﬂTtype par ki ng
equi pnent, box-shaped circul ation type parking equi pnent and the |ike.
(See Japanese Patent Lai d-Open Publications Nos. HElI 3-96577 and HE
3-13672, for exanple.) On the other hand such a waste collecting
apparatus is installed on OPAGHZRAUNDLOF THE HWENFIQNsy access of waste
col l ecting_vehjcles thereto. However, when the waste coll ecting apparatus
and the uhdeftp Rt SRekiFRYCREPDrent are install ed separately as

descri bed above, it is necessary to provide a waste collection room
together with a spaces GFCEEREsENBIE AL 2E6F| Bet Pyl L VighitePe to the
waste collection roomas well as a vehicle, K entrance/exit roomtogether
with a spabtRlfTirAeParsing el BFoVhEeH ok FuMasde, CReLACHENG he

rooms need to be |aocated gn the first aboveground story for access thereto
by 2 apparatus for collecting waste in a plural-storied building.

2. Description of the Related Art

Conventionally, a waste collecting apparatus and
built-in underground parking equipment are separately provided
in a plural-storied building. Examples of such parking
equipment installed underground for effective space
utilization include hoxizontal circulation type parking
equipment, box-shaped circulation type parking equipment and
the like. (See Japanese Patent Laid-Open Publications Nos.
HEI 3-96577 and HEI 3-13672, for example.) On the other hand,
such a waste collecting apparatus is installed on or above the
ground for easy access of waste collecting vehicles thereto.

However, when the waste collecting apparatus and the
underground parking equipment are installed separately as
described above, it is necessary to provide a waste collection
room together with a space for access of a waste collecting
vehicle to the waste collection room as well as a vehicle
entrance/exit room together with a space for access of a
vehicle to the room. Further, both of the rooms need to be

located on the first aboveground story for access thereto by



such a waste collecting vehicle or general vehicles. Therefore, a |arge
space on the first aboveground story is occupied. SUVWARY OF THE | NVENTI ON
The present invention, which has been m&de to solve the problem described
above, intends to provide built-in type underground parking equi pnent
incorporating a waste collecting apparatus therein for saving a dead space
and allowing a space on the first aboveground story to be utilized
effectively. The built-in_type underground parking equi pnent according to
t he presen?uFHv%hV?%ﬁeH%&lﬁééﬁngoﬁ%%4%%ﬂCﬂb@ﬁ§ﬁéégiﬁ%h¥¢kﬁs¢he space for
access to a vehicle entrance/exit roomcan be utilized also as the space
for accesdfEeEOTRstE 1EAIECEPREA PRJME WitlFtaabpBegTend|stony ke
foregoi ng probl em the present invention provides built-in type

under gr oun&°paPkEHg equi pment conprising: vehicle circul ating means

provi ded in an underground space of a plural-storied building for

circulating vehicles; vehicle Ilifting neans for lifting and lowering a
vehi cl e between the vehicle circglatin nd a vehicle entrance/exit
story above the ground; and3W¥¥PBYCH - WH4AY including a waste

col l ecting apparatus_di sposed in the underground space, for collecting
waste fromthe plur aThestHﬂeiséﬁltb&PV@IW]bOI?rnt‘*g‘ltcﬁeha\?va@?%ﬂ detdeda sglve
apparatus, the vehicle Iifting means being capable of carrying the waste
out of the EsPECRHIT SlesicrgPsdapparad U tesdenEoveRpEide entildnda/ 6¥XPe story.

underground parking equipment incorporating a waste collecting
apparatus therein for saving a dead space and allowihg a space
on the first aboveground story to be utilized effectively.

The built-in type underground parking equipment
according to the present invention has been conceived
considering that the space for access to a vehicle
entrance/exit room can be utilized also as the space for
access to a waste collection room. With a view to solving the
foregoing problem, the present invention provides built-in
type underground parking equipment comprising: vehicle
circulating means provided in an underground space of a
plural-storied building for circulating vehicles; vehicle
lifting means for lifting and lowering a vehicle between the
vehicle circulating means and a vehicle entrance/exit story
above the ground; and waste collecting means, including a
waste collecting apparatus disposed in the underground space,
for collecting waste from the plural-storied building into the
waste collecting apparatus, the vehicle lifting means being

capable of carrying the waste out of the waste collecting



Wth this construction, the waste collecting apparatus is disposed on a
basenent story, and the waste <collected in the waste collecting apparatus
can be carried to the vehicle entranceBexit story by the vehicle lifting
means. Therefore, a waste collection roomand a space for access of a
vehi cl e thereto, which have conventionally been provided on or above the
ground, can be saved. The space thus saved can be effectively utilized for
the residents. Further, since the waste collecting apparatus is |ocated in
t he under gPBRABAEPACES the VrEipbdesehieanas/srétieAEOrie snel |l of waste or

noi ses generated upon throw ng of waste fromleaking to the aboveground
stories (residentialW&redhis constpeesidle igatasthecoklredidacircul ating
means includes at |east one tier of rectangular circulation path for

ci rcul ati ngPParfEes ¥ordidROEPANgGD r 2 SpRIAMSNE PEREE} e3nd Hetreo@Sten a
predeterm ned_directjion, the circulation path conprisin a plurality of
first |ateFaLlerbediidr thet Waster colleciiay iapgarehes paan gft% dagrirdi ol at er al
direction and first longitudinal transfer paths for transferring the

pal | ets i ntPReVehi¢hAntadanasy euit esteoh Wettheeebhake ofiftiagf mesns} at er al
transfer paths on one side thereof and between ends of the first |ateral
transfer paPRESEATEN DpiFsder eodigetiverasm apfea ¢RRFe| o igacerg Afads is

| ocated in an extending direction of the first |lateral transfer paths so
as to be cIpabrEe ofheigtansBiFingadndconsEsiticnglinebern IRy idedart ¥om t he

first 4 longitudinal transfer paths; and the waste collecting
above the ground, can be saved. The space thus saved can be

effectively utilized for the residents. Further, since the
waste collecting apparatus is located in the underground space,
it is possible to prevent the smell of waste or noises
generated upon throwing of waste from leaking to the
aboveground stories (residential area).

It is possible that: the vehicle circulating means
includes at least one tier of rectangular circulation path for
circulating pallets for carrying respective vehicles thereon
in a predetermined direction, the circulation path comprising
a plurality of first lateral transfer paths for transferring
the pallets in their lateral direction and first longitudinal
transfer paths for transferring the pallets in their
longitudinal direction between ends of the first lateral
transfer paths on one side thereof and between ends of the
first lateral transfer paths on an opposite side thereof; the
vehicle lifting means is located in an extending direction of
the first lateral transfer paths so as to be capable of

transferring and receiving the pallets to and from the first



apparatus is |located adjacent to the vehicle lifting means. Wth this
arrangenent, the waste collecting apparatus can be placed in a vacant
space adjacent the lift path of the veWicle lifting means to allow the
waste collected in the waste collecting apparatus to be transferred froma
basenent story to the vehicle entrance/exit story by the vehicle lifting
means. Therefore, the underground space of the plural-storied building as
wel | as the aboveground space can be utilized effectively. It is to be
noted that 1 BQH&FH@l oy Tsmsheri ReFbeli mpd dhicc vestrr ol étigareans and
vehicle 1ifting neans as described above is generally called horizontal
circul at i oAPPPpRtParS APcekepatnacem: diertds yehipde telngpieassi- ng
apparatus includes transfer nmeans for transferring the waste coll ected
therein to the vehi®Hd [G¥iS AgTABEPRENTHith sasticechbkeeting easy to
transfer the waste collected in the waste collecting apparatus to the
vehicl e || PPPAGEHRRMEN Ffe PLRSRST &R ?m%ﬂﬁﬁﬂ%aﬁpééﬁpﬁgiéceﬁ¥(ﬁh@t1é§hta|ner
for containing waste therein; a second |ongitudinal transfer path arranged
so as to b@a*égp%l%h%qufﬁﬁéiet &aﬁhamyn%%g;peuaﬁulﬁg Blhel wasis woddeeheddust
container to and fromthe_vehicle lifting neans; and a novi ng device for
movi ng t heigu§he W%ﬁEQMQQ%'eﬁéﬂﬁéeﬁp@¢ﬁﬁ@€%6ﬁdb?oﬁ@ﬁ@%@ﬁ?ﬁﬂdtﬁﬁ@ﬁsﬁer pat h
and the vehicle |ifting nmeans. This feature allows the dust container to
be 5 di r ecPRySPPRhsT e edr £HM VRABLFbm FIGNesY eKi hnStREy ut fibeo

vehicle lifting means. Therefore, the underground space of
the plural-storied building as well as the aboveground space
can be utilized effectively. It is to be noted that parking
equipment including vehicle circulating means and vehicle
lifting means as described above is generally called
horizontal circulation type parking equipment.

Preferably, the waste collecting apparatus includes
transfer means for transferring the waste collected therein to
the vehicle lifting means. This feature makes it easy to
transfer the waste collected in the waste collecting apparétus
to the vehicle lifting means.

The transfer means may comprise: a dust container
for containing waste therein; a second longitudinal transfer
path arranged so as to be capable of longitudinally
transferring and receiving the dust container to and from the
vehicle 1lifting means; and a moving device for moving the dust
container between the second longitudinal transfer path and
the vehicle lifting means.

This feature allows the dust container to be



the vehicle lifting neans by the transfer nmeans and, hence, the

| ongi tudi nal transfer path can be provided at an appropriate height in a
space adjacent the lift path of the veRicle lifting means in accordance
with the configuration (form size and the like) of the waste collecting
apparatus. Alternatively, the transfer neans may conprise: a dust
container for containing waste therein; and a second |lateral transfer path
arranged adjacent to the circulation path and to the vehicle |ifting nmeans
so as to bEESpEbY SIS ieraRdf BFPT diadPnddsapinag FrROSfiest pesht BPner to
and fromthe circulation path adjacent to the dust container. In this

ar r angementiet Feh il lddhiapnBeans Ry ddwd teanstae Beawhdncht &earet r ansf er
path. The dust_container is then transferred to the vehicle lifting nmeans
t hrough t hEhectorgitatdios lphranatsadeaith ey BeoPravtded |t @e circul ati on
path for transferring vehicles is utilized to transfer the dust container.
Thi s arrangBREPREATONSIORE WAsE eSRAAIT eies§ntaphar biils rRadhhetsihpl i fi ed,
which leads to a cost reduction, A possible arrangement is such that: the
vehicle cVERUFER i g ieenTepRs| teCqHIngasce wekEl Bre teanidquzesian transfer
paths for transferring pallets for carrying respective vehicles thereon in
their |atetfPTi rEds 68d the LiEn @k tHe FRs§entahkesEinh@éppagaitfacent to
an end of the third |lateral transfer paths so as to be capabl e of
transferring and red®8ifARGtEReLpal the SHapsdRd FPBRS R (FIRFIGSF ater al

transfer pgths; and the waste col]ecting apparatus is
ust container for contailning waste therein; and a second

lateral transfer path arranged adjacent to the circulation
path and to the vehicle lifting means so as to be capable of
transferring and receiving the dust container to and from the
circulation path adjacent to the dust container.

In this arrangement, the dust container is placed on
the second lateral transfer path. The dust container is then
transferred to the vehicle lifting means through the
circulation path adjacent thereto. That is, the circulation
path for transferring vehicles is utilized to transfer the
dust container. This arrangement allows the waste collecting
apparatus to be simplified, which leads to a cost reduction.

A possible arrangement is such that: the vehicle
circulating means includes plural tiers of third lateral
transfer paths for transferring pallets for carrying
respective vehicles thereon in their lateral direction; the
vehicle lifting means is located adjacent to an end of the
third lateral transfer paths so as to be capable of

transferring and receiving the pallets to and from the third



| ocat ed adj acent the vehicle lifting neans on a side opposite away from
the third lateral transfer paths across the vehicle lifting neans. In this
arrangenent, since the waste collecting® apparatus is |ocated adjacent the
vehicle lifting means on the side opposite away fromthe third | ateral
transfer paths across the vehicle lifting neans, the vehicle lifting nmeans
can transfer the waste collected in the waste collecting apparatus froma
basenment story to the vehicle entrance/exit story easily. Further, in this
case, a spéééeF§1d%ﬁﬁQﬁﬁfraBéVBSFo@nﬁmﬂhﬁmﬂﬂﬁéemﬁ§ﬂée@tﬂHQHﬁnpmgaﬁppaiatus,
which may be utilized to place auxiliary parking pallets therein thereby

i ncr easi ngloFAkePaaddangrdaphei vohieke tdpgsmepns| gntd Pelenoppdsihat  such
par ki ng equi prent including vehicle circulating nmeans and vehicle lifting
neans as dé¥eri beel by dhiigdgéabead) traigfed rBEks shapess diheculhicda type
par ki ng equi pment. The waste collecting apparatus may include transfer
nmeans for tLi&R&PErPaE the waste col lected therein to the vehicle lifting
means. This feature nakes it easy to transfer the waste collected in the
wast e col | ecting appHt d&tis$ @sreRgengiehi ciigas thengageaneel IR ingansf er
means may conprise a dust container for containin%,ma§te therein, and a
fourth | at 8PRPTRFENsierlasatRd afiapRydd W yehielpelthiphly eeghnst pantherring
and receiving the dust container to and fromthe vehicle lifting nmeans

| ocated 7 &4PEcEPROTIFS ReragustoBoftqitieird lateral transfer paths

across the vehicle lifting means, the vehicle lifting means
can transfer the waste collected in the waste collecting
apparatus from a basement story to the vehicle entrance/exit
story easily. Further, in this case, a space is defined above
or below the waste collecting apparatus, which may be utilized
to place auxiliary parking pallets therein thereby increasing
the parking capacity for vehicles. It is to be noted that
such parking equipment including vehicle circulating means and
vehicle lifting means as described above is generally called
box-shaped circulation type parking equipment.

The waste collecting apparatus may include transfer
means for transferring the waste collected therein to the
vehicle lifting means. This feature makes it easy to transfer
the waste collected in the waste collecting apparatus to the
vehicle lifting means.

The transfer means may comprise a dust container for
containing waste therein, and a fourth lateral transfer path
arranged so as to be capable of transferring and receiving the

dust container to and from the vehicle lifting means located



In this arrangenent, the dust container is placed on the fourth |ateral
transfer path. The dust container is then transferred to the vehicle
lifting nmeans | ocated adjacent thereto. This arrangenent allows the waste
collecting apparatus to be sinplified, which |eads to a cost reduction.
The dust container may conprise a truck novably placed on the | ongitudinal
transfer path or the lateral transfer path, and a plurality of
transferabl e containers renovably placed on the truck. This feature
enabl es t hedlgperhatie? tore dugkiscentalneting vehicle to handl e the contai ner
transferred to an aboveground story easily. The containers nmay be fixed to
and forned integral |3 i eFEREERRNL TR SveRsE contetiehd hredrsedayn

i nclude a dust chute _for discharging waste from each story of the

pl ur al - st of-P8dIOBETY didtgradt SreRelemstatdont Biaetustrigoatpéaear &5 ndlass it
possible to collect waste discharged fromeach story of the plural-storied
bui | di ng i RtBRERer RSt SheavabicLar bifghinchacapgsioeatad aditicensnt | y. The
dust chute may be provided with a shutter for bl ocking the discharging of
wast e, thetBRGeERr BBiAgaprandsamant adfdeuehele twisdie é@tl&éptp@gti on of the
dust chute. This feature enables the outlet portion of the dust chute to
be cl osed #PPAT2ERR Ehia Simpdibieek THEilseRsr §Pngy eFstwazdeictiom t he dust
chute when the dust container is carried out. The dust chute may be further
provi ded with 8 det ebt§ shiSreZRETRORCH MY AMFGSRhat herclomayedlvhe wast e

placed on the longitudinal transfer path or the lateral
transfer path, and a plurality of transferable containers
removably placed on the truck. This feature enables the
operator of a waste collecting vehicle to handle the container
transferred to an aboveground story easily. The containers
may be fixed to and formed integrally with the truck.

The waste collecting means may include a dust chute
for discharging waste from each story of the plural-storied
building into the dust container. This feature makes it
possible to collect waste discharged from each story of the
plural-storied building into the dust container through the
dust chute efficiently.

The dust chute may be provided with a shutter for
blocking the discharging of waste, the shutter being pivotally
attached to an outlet portion of the dust chute. This feature
enables the outlet portion of the dust chute to be closed with
the shutter to block the discharging of waste from the dust
chute when the dust container is carried out.

The dust chute may be further provided with



contained in the dust container has exceeded a predeterm ned anount, the
detection neans being attached to the outlet portion of the dust chute.
This feature nmakes it possible to prevént the waste contained in the dust
container from overflow ng and dropping into the basenent space.
Preferably, the detection neans is a photoelectric sensor. In such a case,
wast e bul ging out of the dust container in indeterm nate formcan be
detected easily. The dust chute may be provided with turning nmeans for
turni ng t h8ehRETEEN gisansof orhepEeFMabigE Whiedhgxi sToRot Hehe digsttechute to
face a waste inlet portion of the dust container. This feature allows
wast e put FARB2IMRA didsttheoftar neentdimighast kecdaded chirreded eymioadf orm y
accunul ated in the dust container. The above and further objects and
f eat ures ofTPHRL, i HremiatestiviPnl mpangriel o latagppeetd atlerl dutdmitt he
followng detailed description with acconpanying draw ngs. BRI EF
DESCRI PTI ORCEHL I DO Mestrriuta. i Thist Fetesre Madspsuti ti poasbie dlo st ori ed
building to which built-in type underground parking equi pment according to
a first enBdEVeRhttT AsEepreseainedidhttitendust apprateer Hingm 2 is a
fragmentary plan view of horizontal circulation type parking equi pment; 9
Fig. 3 is aVerhlpetacseeprpiag ity téfe brsemppki spated circul ation type
par ki ng equi prent as_ viewed in the

Preferably, the detection means is a photoelectric

sensor. In such a case, waste bulging out of the dust
container in indeterminate form can be detected easily.

The dust chute may be provided with turning means
for turning the outlet portion thereof about the axis of the
dust chute to face a waste inlet portion of the dust container.
This feature allows waste put into the dust container through
the dust chute to be uniformly accumulated in the dust
container.

The above and further objects and features of the
invention will be more fully appreciated from the following

detailed description with accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 illustrates a layout in a plural-storied
building to which built-in type underground parking equipment
according to a first embodiment of the present invention is
applied;

Fig. 2 is a fragmentary plan view of horizontal

circulation type parking equipment;



direction indicated by arrows II1l-11l of Fig. 2; Fig. 4 is a fragnentary
enl arged side view of the horizontal circulation type parking equi pnent as
viewed in the direction indicated by afrows IV-1V of Fig. 2; Fig. 5is a
fragmentary sectional view of the horizontal circulation type parking

equi pnent as viewed in the direction indicated by arrows V-V of Fig. 2;
Fig. 6 is a fragnentary plan viewillustrating an arrangenent in a state
where a dust container is |oaded on the [lift; and Fig. 7 illustrates a
layout in a plural -st¥i ed Iupl ragnenad aecharnrali wiewmE diger gr ound
par ki ng equi pnent  according to a second enbodi ment of the present

i nvention PETiZppFdbEiaEtAlLeD DETRIFHION eRuTRRePREFERRED SENVBODEVENTS
Herei nafter, enbodi ments of the present_invention will be described with
reference fTrERBIGR COMIENERGPYr aik s I1INIGL ofj Flast?ates a layout in a
plural -storied. building to which built-in t{pe under ground par ki ng

equi pment  accordi ngF¥% & fiSr &t fenven it sflergedppedentisvhwentign is
applied. The plural-storied building 100 includes basenent stories 101 and
102 for acE8RmBERtFhFiverilarésnt heredrrking sauABBoRErdu Nt esesr iiasthe3, 104
... provided with residences. The basenent stories 101 and 102 are

provi ded wPEReRbIPR orftcHicater Byl arrdws tYpd Vp&EKFRG- edui prent 1. The

hori zont al , , . .
Fig. 5 is a fragmentary sectional view of the

horizontal circulation type parking equipment as viewed in the
direction indicated by arrows V-V of Fig. 2;

Fig. 6 1s a fragmentary plan view illustrating an
arrangement in a state where a dust container is loaded on the
lift; and
- Fig. 7 illustrates a layout in a plural-storied
building to which built-in type underground parking equipment

according to a second embodiment of the present invention is

applied.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Hereinafter, embodiments of the present invention
will be described with reference to the accompanying drawings.

Fig. 1 illustrates a layout in a plural-storied
building to which built—iﬁ type underground parking equipment
according to a first embodiment of the present invention is
applied.

The plural-storied building 100 includes basement

stories 101 and 102 for accommodating vehicles thereon, and



circulation type parking equi pment 1 includes a plurality of pallets 5,
and two first lateral transfer paths 3 and 4 extending parallel on the
sanme floor surface for transferring thEpallets 5 in their |ateral
direction (X directionin Fig. 1). Between ends of the first |ateral
transfer paths 3 and 4 situated on one side and between ends of the first

| ateral transfer paths 3 and 4 situated on the other side are provided
first longitudinal transfer paths 11, respectively, for transferring the
pal | ets 5 PROVRSTURDiarigsnalP3di F &kt ion previdedecitiorrdsideinges1), which
w Il be described later. The first lateral transfer paths 3 and 4 and the
first |ondgheuapsement fisrdespabhsand ¥nsiret prevade@riwsrtdl Ihprizeotahgul ar
circulation path for circulating the pallets 5. The horizontal circulation
type parki Rgreglaprmnttyper pprkéry eqeinmess 4.1 iThe hordeantdl adj acent to the
circulation path (on the right-hand side in Fig. 1) for lifting or

| oneri ng p&fFerlation digrePRrERLing opitanagity dulaflodepat plunelilysof
construction, pallet 5 carrying a vehicle to exit fromthe horizontal

ci rcul at i oR3LYPES par IaTey teiqui preht latenal direpafarepidrs thansi deul ati on pat h
including first |ateral transfer path 4 and first |ongitudinal transfer
path 11 unfrFen{ing Pansddsfeppebhe osafe Flioost sbshgre uthhdlransdssténgpat h 11
| ocat ed ad%acent tothe |lift 2. The pallet 5 is then 11 transferred from
that firstchengrtiRfihal r ZAsiEr Ipkerpll HigrcsiophéX | ditectiothdneBiger, the

lift 2 is raised to transfer the pallet 5 to the aboveground story 103. In
this way, Lthe Between ends of the first lateral transfer paths 3 and 4

situated on one side and between ends of the first lateral
transfer paths 3 and 4 situated on the other side are provided
first longitudinal transfer paths 11, respectively, for
transferring the pallets 5 in their longitudinal direction (Y
direction in Fig. 1), which will be described later. The
first lateral transfer paths 3 and 4 and the first
longitudinal transfer paths 11 constitute a generally
rectangular circulation path for circulating the pallets 5.
The horizontal circulation type parking equipment 1 further
includes a 1lift 2 located adjacent to the circulation path (on
the right-hand side in Fig. 1) for lifting or lowering pallet
5 transferred from the circulation path.

In this construction, pallet 5 carrying a vehicle to
exit from the horizontal circulation type parking equipment 1
is circulated on the circulation path including first lateral
transfer path 4 and first longitudinal transfer path 11 until
it is transferred to the first longitudinal transfer path 11

located adjacent to the lift 2. The pallet 5 is then



vehicle is caused to exit fromthe parking equipnent 1. It is to be noted
that the above-described construction of the horizontal circulation type
parking equipnent 1 is nerely an exanptle. The second basement story 101 is
provided with a dust container 6 for containing waste 105 therein. The
dust container 6 is disposed adjacent to the above-described circulation
path and to the |lift 2 so as to be capable of being | oaded on or unl oaded
fromthe Iift 2, A dust chute 7 _ is provided above the dust container 6 for
dr oppi ng waEtResH®Ered Heot hPatghl f¥torhawdiuging het sansfass pattht hé onto

plural -storjed  building 100 into the_ dust container 6. The dust chute 7
ext ends veFRfchtily Z+i nTepeesL @ edbponifh Fiks rBiserr saghramefenhidenent
stories 101 and 102 and the aboveground stories 103 and 104. The dust
chute 7 isPptoRt ded it abaEeEol ettory 168 - edeh toier yavorthe | owi ng wast e
di scharged fromthe residences of each of the aboveground stories 103 and
104 to beVEhtolh th&adised FRecylstixutde7PREKIRG YUtIRmENFolti df A5  whi ch
defines an outlet so that its axis is eccentric with respect to the axis
of the dustochtterted thetotibfetboprdasirripsdngsnat Bacled dh@L( §het he si de
opposite fromthe outlet) rovided with a turning device 7c for turning

t he outIethofEﬁ?W§ﬁ%'ﬂir§Héégl9%et¥BﬁsPaﬁﬁlPﬁeeﬂHéPm%@ﬁnlaIﬁ mPERdYSBR UCt Ur e
12 allows waste 105 to be put in the dust container 6 generally wuniformy
wit hout inB%PEt?. The first aboveground story 103 is provided with a

The second basement story 101 is provided with a
dust container 6 for containing waste 105 therein. The dust
container 6 is disposed adjacent to the above-described
circulation path and to the 1lift 2 so as to be capable of
being lcocaded on or unloaded from the lift 2. A dust chute 7
is provided above the dust container 6 for dropping waste 105
therethrough from each of the stories of the plural-storied
building 100 into the dust container 6. The dust chute 7
extends vertically (in the Z direction in Fig. 1) through the
basement stories 101 and 102 and the aboveground stories 103
and 104. The dust chute 7 is provided with a waste inlet 7a
on gach story for allowing waste discharged from the
residences of each of the aboveground stories 103 and 104 to
be thrown therein. The dust chute 7 has an outlet portion 7b
which defines an outlet so that its axis is eccentric with
respect to the axis of the dust chute 7. The outlet portion
/b has a base end (on the side opposite from the outlet)
provided with a turning device 7c¢ for turning the outlet

portion 7c about the axis of the dust chute 7. This structure



vehicle entrance/exit room8 for allowi ng vehicles to enter or exit the
par ki ng equi pnent 1. The floors of the vehicle entrance/exit room 8 and
first basenment story 102 are formed w4 openings 8a, respectively, which
extend vertically through the respective floors for allowng the lift 2 to
nove upward and downward between the second basenent story 101 and the
vehicl e entrance/exit room 8. The openings 8a constitute part of a |lift
path of the lift 2. When the |ift 2 is located in the vehicle

entrance/ eRtiov¥dom e (1N Gppee B fidcehsf dule containey veldeoksatayryi ng
surface) is flush with the floor surface (vehicle transfer surface) of the
vehicl e ehbidpEelexiithoygnmigbai#ecsehicl e entrance/exit room8 is

provided with a vehicle entrance/exit 8b through which vehicles 8 enter or
exit the parking equiprddtrst, appyeseepind mEodust08ohs aprrsrided wighased on
the second basenent story 101 in this enbodinent, the dust container 6
may be pl a¥ebigie SnEpmcsieraterpesid ifor aldéayintieveirkdscdio ghkest don of

t he basenment stories 101 and 102 depending on the configuration (form
size and tRELf| Keg warkingeeduspmenintlai nEhe 6f bumns wifnébiei iehdebd dance with
the amobunt of waste 5 to be collected. This is possible because the dust
cont ai ner BNEBEANERY Hiiledrry Poadddfbrstorasemeatiedtervmtthare ifprmedand
because the lift 2 can be stopped at a 13 predeterm ned position. It is to
be noted tKakbhtdrerings Spat spaPetkbvsier whaghhsxBenddvartand e fir st

| ongi tudi nal transfer paths 11
through the respective floors for allowing the 1lift 2 to move

upward and downward between the second basement story 101 and
the vehicle entrance/exit room 8. The openings 8a constitute
part of a lift path of the 1lift 2. When the 1lift 2 is located
in the vehicle entrance/exit room 8, the upper surface of the
lift 2 (vehicle carrying surface) is flush with the floor
surface (vehicle transfer surface) of the wvehicle
entrance/exit room 8. The vehicle entrance/exit room 8 is
provided with a vehicle entrance/exit 8b through which
vehicles 8 enter or exit the parking equipment 1.

Although the dust container 6 is placed on the
second basement story 101 in this embodiment, the dust
container 6 may be placed at an appropriate position along the
vertical direction of the basement stories 101 and 102
depending on the configuration (form, size and the like) of
the dust container 6 determined in accordance with the amount
of waste 5 to be collected. This is possible because the dust
container 6 can be directly loaded on or unloaded from the

lift 2 and because the lift 2 can be stopped at a



constitute the vehicle circulating neans, while the lift 2 constitutes the
vehicle lifting nmeans. The above-descri bed construction has the foll ow ng
advant ages. When waste 105 is thrown intd the dust chute 7 through waste
inlet 7a on the second aboveground story 104 for exanple, the waste 105
drops vertically within the dust chute 7 (in the arrow Z2 direction

i ndi cated by broken line in Fig. 1) and is discharged fromthe outl et
portion 7b of the dust chute 7 into the dust container 6. Wen a

pr edet er mi REBICBAHHIeDPORESEE1105 i s contained in the dust container 6,
the dust container 6 is transferred longitudinally (in the arrowY

di rection indicated By 15 SieeRel nakeqd i@ty the) fispt| baleeryl dransher)ift 2.
The transfer means will be described |ater. Thereafter, the lift 2 is

rai sed ver PPERFI Y it & redathewf st dignesiugdnphdt saneiehpathskéh |ine in
Fig. 1) to transfer the dust container 6 to the first aboveground story
103. Then, SRRk kT dlroyehAclfecigtlaidmiarganse Vislkolthectddti Ato a
waste collecting vehicle 9. The dust container 6 thus enptied is |owered
to the secGRESHASEHEHtthG geRiede bifeing mepns2 and returned to its
original position. The construction of the built-in type underground
parki ng equi pnent actst dRRyerdeerEiped tonssygtient had thee foddevéne
invention will be descrijibed in nore detail with 14 reference to Figs. 2 to
6. Fig. 2 PEVantaeRmrentdey wahe vilewlsobheaen Hgrio, dhearustr et ion type

parking equipment 1. Fig. 3 is a fragnentary sectional view as viewed in
t he direct F8ROUgh waste 1nlet 7a on the second aboveground story 104 for

example, the waste 105 drops vertically within the dust chute
7 (in the arrow Z2 direction indicated by broken line in Fig.
l}) and is discharged from the outlet portion 7b of the dust
chute 7 into the dust container 6. When a predetermined
amount of waste 105 is contained in the dust container 6, the
dust container 6 is transferred longitudinally {(in the arrow Y
direction indicated by broken line in Fig. 1) for loading on
the 1ift 2. The transfer means will be described later.
Thereafter, the lift 2 is raised vertically (in the arrow Z1
direction indicated by broken line in Fig. 1) to transfer the
dust container 6 to the first aboveground story 103. Then,
the waste 105 in the dust container 6 is collected into a
waste collecting vehicle 9. The dust cbntainer 6 thus emptied
is lowered to the second basement story 101 by the 1lift 2 and
returned to its original position.

The construction of the built-in type underground
parking equipment according to the first embodiment of the

present invention will be described in more detail with



indicated by arrows I11-111 of Fig. 2. Fig. 4 is a fragnentary enl arged
side view as viewed in the direction indicated by arrows IV-1V of Fig. 2.
Fig. 5is a fragmentary sectional viewds viewed in the direction
indicated by arrows V-V of Fig. 2. Fig. 6 is a fragnentary plan view
illustrating an arrangenent in a state where the dust container is |oaded
on the [ift. As shown in Fig. 2, the first lateral transfer paths 3 and 4
on each of the aforenentioned stories are each provided with a pair of
first |ateFS§FereaeRfer Hais-s2100f8r Fédrryihy Etl“gfq&a\lelﬂéPQ’SPerr‘ém and a
| ateral transfer device not shown) for transferring the pallets 5 in
thei r | at ePal theihepkztali firrelak¥ow tyrs packing eauimmpnt2)l. THe.
plurality _of pallets 5 for carrying respective vehicles thereon are

al i gned on3t ke # atEa@entagnspertiands iEW asdvégepdotn tihe ddaereiens
conprises a substantially rectangul ar base plate 5a and four |ateral
transfer wWABELS2ER & sakedst dIfnelliferfsicde 2- ofFlitthe 4baseapl at e 5a.

Adj acent pallets 5 are coupled to each other via couplers 5c provided at
bot h edges f6frIBRIRPAITERTIRA Ehdarelppesiviieved thethatdimgictipanst er
direction (in,the arrow X direction in Fig. 2). The couplers 5c engage
each ot hetPFacaRA (Rt drgiower AMsFerofiFisot iZon l%li@h tthé Sapr WpNenfig@ct i on in
Fig. 2) thereby to prevent relevant adjacent 15 pallets 5 from noving

rel ative t§SEhtPRDBY Y @St Herrefatertdle ddiresgtponingiratest byt Rsrevspl ers

Sc are configured to be capable of separating away from each other in the
Iongitudingr of Fig. 2. Fig. 6 is a fragmentary plan view illustrating

an arrangement in a state where the dust container is loaded
on the lift.

As shown in Fig. 2, the first lateral transfer paths
3 and 4 on each of the aforementioned stories are each
provided with a pair of first lateral transfer rails 10 for
carrying the pallets 5 therecon, and a lateral transfer device
(not shown) for transferring the pallets 5 in their lateral
direction (in the arrow X direction in Fig. 2). The plurality
of pallets 5 for carrying respective vehicles thereon are
aligned on the lateral transfer rails 10, and each of the
pallets 5 comprises a substantially rectangular base plate 5a
and four lateral transfer wheels 5b attached to the underside
of the base plate 5a. Adjacent pallets 5 are coupled to each
other via couplers 5c provided at both edges of each pallet
which are opposite in the lateral transfer direction {in the
arrow X direction in Fig. 2). The couplers 5c engage each
other in the lateral transfer direction (in the arrow X

direction in Fig. 2) thereby to prevent relevant adjacent



transfer direction (in the arrow Y direction in Fig. 2) and in the
vertical direction (perpendicularly to the sheet surface of Fig. 2),

t hereby detaching rel evant adjacent pall®ts 5 from each other. The first

| ongi tudi nal transfer paths 11 extend between ends of the first |ateral
transfer paths 3 and 4 on one side and between other ends of the first

| ateral transfer paths 3 and 4 on the opposite side, respectively. The
first longitudinal transfer paths 11 each include plural pairs of first

| ongi t udi nBRL#EHsT FrImMeyingarebitiss i\ sgchhethar |8t $hegr Retesal and a
first longitudinal transfer device for transferring the first |ongitudinal
transfer r8tFeCuHP | nFERee T orfdia GAURARLEr 2nst%s Pntdetred tPrPe he arrow Y
direction in Fig. 2). The first longitudinal transfer paths 11 are

arr anged 58a3§b¥%‘%%‘%%ﬁ%BFénﬁfaWQEhgﬂﬁkﬁﬁﬂﬁ gEheecE ihey Llopehitefésat o and
fromthe first |lateral transfer paths 3 and 4. Here, only one first

| ongi t udi nEFPRFERS FETSSAERN 1 { 1R xE P ATHPY BethBert éprisinfFihe 20 i pBe imt er al
transfer paths 3 and 4 on one side is illustrated. The spaci ng between a
pair of fiF8¢ "§Hnfidludiimgartiransrerrendlicylardyi sosthe ghnatasyiageal to
that between_a pair of first lateral transfer rails 10 of each of the
first |atePilF19andfelthSaeRY3cahcinorieevast pemerenidinsdiletsafisfeemdevi ce

is provided 16 with a driver 10b for driving the device, two driving
sprockets 23 a¥%thed to the driving shaft of the driver 10b with

pr edet er m ned spaciqgltherebetmeen, and two driven
e first longitudinal transfer paths 11 extend

between ends of the first lateral transfer paths 3 and 4 on
one side and between other ends of the first lateral transfer
paths 3 and 4 on the opposite side, respectively. The first
longitudinal transfer paths 11 each include plural pairs of
first longitudinal transfer rails lla for carrying the pallets
5 thereon, and a first longitudinal transfer device for
transferring the first longitudinal transfer rails lla in the
longitudinal transfer direction (in the arrow Y direction in
Fig. 2). The first longitudinal transfer paths 11 are
arranged so as to be capable of transferring or receiving
vehicles to and from the first lateral transfer paths 3 and 4.
Here, only one first longitudinal transfer path 11 extending
between ends of the first lateral transfer paths 3 and 4 on
one side is illustrated. The spacing between a pair of first
longitudinal transfer rails lla is set generally equal to that
between a pair of first lateral transfer rails 10 of each of
the first lateral transfer path 3 and 4.

The first longitudinal transfer device is provided



sprockets 11d arranged generally in parallel with the driving sprockets
1l1c as spaced a predeterm ned distance fromthe driving sprockets 11c in
the longitudinal transfer direction (i¥the arrow Y direction in Fig. 2)
The two driven sprockets 11d are coupled to each other via a shaft for
rotation together. Two chains Ile are trained around the driving sprockets
11c and the driven sprockets 11d to form | oops bridgi ng therebetween.

Thus, when the driver 11b drives the driving sprockets 11lc, the chains 1le
revol ve i nvike 2| &rgisudiORalforr ans¥Erg dihcedievdne( i e iriatimew Y direction
in Fig. 2). The plural pairs of first longitudinal transfer rails Ila are
so nount edSBECEELET oSl @ achedchai He Prd vingt ghasuchf £hst dyévarelOphe
first longitudinal transfer device can stop the first |ongitudinal

transfer rdits Predeficmipssi sPaplnaHdrereheierpel eavdntve duiassferred to and
fromeach of the first lateral transfer paths 3 and 4. The lift 2 is

| ocat ed adPRERRESED Ltk arrpaped| gerpraldivhdn praasiel wiith the dsizingo be
capable of transferring or receiving the pallets 5 in the lateral

transfer dFPECEFDWE (1IF BiFe SRRFOW X RSB ned figtamme tieoangbhef rom t he
lift 2. The |lift 2 conprises a carrying portion 12 for carrying a vehicle
or the dusfréBingiFRroFetifetébninthgdidwipsdines 1aseydidengione
carrying portion 12 in the 17 ascendi ng or descending direction, and an

el evating pértEen amrow o direethgn ofn IIoker 2g tTHhe daer gragePportion 12. The

carrying portion 12 is provided with a pair of .
sprockets 11ld are coupled to each other via a shaft for

rotation together. Two chains lle are trained around the
driving sprockets 1lc and the driven sprockets 11d to form
loops bridging therebetween. Thus, when the driver 1lb drives
the driving sprockets 1lic, the chains lle revolve in the
longitudinal transfer direction (in the arrow Y direction in
Fig. 2). The plural pairs of first longitudinal transfer
rails 1la are so mounted as to cross the two chains 1lle. With
such a structure, the first longitudinal transfer device can
stop the first longitudinal transfer rails 1lla at a position
where a vehicle can be transferred to and from each of the
first lateral transfer paths 3 and 4.

The lift 2 is located adjacent to the first
longitudinal transfer path 11 so as to be capable of
transferring or receiving the pallets 5 in the lateral
transfer direction (in the arrow X direction in Fig. 2) to and
from the 1ift 2. The 1lift 2 comprises a carrying portion 12
for carrying a vehicle or the dust container 5 thereon, a

guide portion 13 for guiding the carrying portion 12 in the



| ateral transfer rails 12b for carrying thereon a vehicle laterally
transferred (in the arrow X direction in Fig. 2) fromthe first

| ongi tudinal transfer path 11, and a palt of |longitudinal transfer rails
12c for carrying thereon the dust container 6 longitudinally transferred
(in the arrow Y direction in Fig. 2) froma second |ongitudinal transfer
path 16, which will be described later. The pair of rails 12b and the
pair of rails 12c are arranged to intersect each other perpendicularly on
a rect anguPEFeREERE o glesTRadgng déiprirtiicsn 88di an| okenadnen Parside bpposite
away fromthe first longitudinal transfer path 11 across the carrying
portion 12fe8nlifeing ght lkyRE1BY dehe rEaRiying) poTheon gid de portion 13
includes two guide rails 13b. As shown in Fig. 3, the guide rails 13b are
spaced from each ot HEte &IFrvingnaoyeran da iy prowided Widor paifracé of the
second basenment _story 101 to_the underside of the floor of the first
abovegr ound@8ebry tpisfey rRéls| &b ofon warkvane theredn tthevehdgdeyi ng
portion 12 opposite away fromthe first longitudinal transfer path 11 (on
the right- P\égﬁr%l%hé trpositgreeyl (hm the ergovor gureedigorin digl2d) ext ends
for guiding the upward and downward novenent of the carrying portion 12
rel ative tgromh%heauﬁﬂdéqtpéppgéﬁu%nalrﬁéf@sé@at pahh glil deahdb @ Prdl ¢8d is
provided, on the guide portion 13 side, with guide rollers 13a 18 which can
roll al onglPH%r@‘&ﬁ%d@lr &irresisp. rahks claa yiosg capsy ing rtiexrdesns the| duek
portion to which reinforcing $upforts 12e are attached for preventing
downwar d dF@BF%%%ﬁﬁHﬁ lomgikgdinally transferred (in the arrow Y

direction in Fig. 2) from a second longitudinal transfer path
16, which will be described later. The pair of rails 12b and
the pair of rails 12c are arranged to intersect each other
perpendicularly on a rectangular frame 12a.

The guide portion 13 is located on a side opposite
away from the first longitudinal transfer path 11 across the
carrying portion 12 (on the right-hand side in Fig. 2). The
guide portion 13 includes two guide rails 13b. As shown in
Fig. 3, the guide rails 13b are spaced from each other and
stand vertically from the floor surface of the second basement
story 101 to the underside of the floor of the first
aboveground story 103. On the side of the frame 12a of the
carrying portion 12 opposite away from the first longitudinal
transfer path 11 (on the right-hand side in Fig. 2), an
elevation guided portion 12d extends for guiding the upward
and downward movement of the carrying portion 12 relative to
the guide portion 13. The elevation guided portion 12d is

provided, on the guide portion 13 side, with guide rollers 13a



carrying portion 12. The reinforcing supports 12e extend obliquely
downward fromthe | ower portion of the carrying portion 12 on the side
closer to the first longitudinal transt®r path 11 to the respective guide
rail 13b and has respective tip ends to which the guide rollers 13a which
can roll along the guide rails 13b are attached. This arrangenent allows
the guide portion 13 to guide the carrying portion 12 upward and downward.
The el evating portion 14 includes a driver 14a _set on the floor surface of
t he baseneHFl§?0?®nJR9E1 &larpvihg gsodadls14BbeolipregarsYih@ dri vi ng
shaft of the driver_14a, and a driven sprocket 14c fitted to the underside
of the fl oBPTEHPthe NiSodedPBBRIPIYBESN 153 WhEgBhreinfercis)sy seRePEt34b and
14c conprises two sprockets coupled to each other via a shaft for rotation
toget her. FB F&i LA Pafert PRFHRRL Hiviownwred disrianememtoekethadb and
the driven sprocket 14c to_form|oops bridging therebetween. Thus, when

t he driverCiEEY%Wg\RﬂgqqﬂQ 1dr i iRy T&pPEeKkeing 4pIPRAE sc Rapnsx e r evol ve
vertically éln the arrow Z1 direction in Fig. 3) . The chain 14d on the
side oppoSPLEYTEEREY FIBHEHe FESRr gl it PeRtion (oh &hfe GargwinAand si de
in Fig. 3) is frovided, at an internediate portion thereof, with a

count er bal BREEL Al 4 (PTG ELEGUFIPERY iR Wihen fiEme ergiiusgngértion 12 for
decreasing the output of the 19 driver 14a. On the other hand, the chain

14d on t het&rgetendiaidedt tRetRar F§TRRFI0I PYAdeorasl timemedhaat an

internmediate portjon thereof, with the elevation %uided
respective tip ends to which the guide rollers 13a which can

roll along the guide rails 13b are attached. This arrangement
allows the guide portion 13 to guide the carrying portion 12
upward and downward.

The elevating porticn 14 includes a driver l4a set
on the floor surface of the basement story 101, a driving
sprocket 14b coupled to the driving shaft of the driver 1l4a,
and a driven sprocket 14c fitted to the underside of the floor
of the aboveground story 103. Each of the sprockets 14b and
l4c comprises two sprockets coupled to each other via a shaft
for rotation together. Two chains 14d are trained around the
driving sprocket 14b and the driven sprocket l4c to form loops
bridging therebetween. Thus, when the driver 14a drives the
driving sprocket 14b, the chains 14d revolve vertically (in
the arrow Z1 direction in Fig. 3). The chain 14d on the side
opposite away from the carrying portion 12 (on the right-hand
side in Fig. 3) is provided, at an intermediate portion
thereof, with a counterbalance l4e in weight equilibrium with

the carrying portion 12 for decreasing the output of the



portion 12d of the carrying portion 12. This arrangenent allows the

el evating portion 14 to lift or lower the carrying portion 12. The
foll owi ng description is directed to thE®second |ongitudinal transfer path
16 for placing the dust container 6 thereon. As shown in Fig. 2, the
second longitudinal transfer path 16 is provided on the floor surface of
the second basenent story 101 at a | ocation adjacent to the first

| ongi tudinal transfer path 11 and to the |ift 2. The second | ongitudinal
transfer pdthvas 1%a-ar8%n*‘glw dexs hppdpetapania 190 ppabbeesidang and
receiving the dust container 6 to and from the |ift 2. Specifically, the
second | ongfi a@emal the SedreingpaeHht 1@ iIicligdestachedr af aecond

|l ongi tudinal transfer rails 16a for carrying the dust container 6 thereon,
and a anih@te%mﬁﬁ%ﬁiq<ﬂorﬁ69ﬂn§h?¥@9ﬁhuﬁl€éoﬁgéiﬁé¢V¥¢¥Rﬂ\ﬂ§a¢eﬁhe second

| ongi tudinal transfer path 16 and the lift 2. The spacing between the pair
of second PBAEIPYdi4thICh thEsFRETYHIY Pogd ons 12setThgenarspngemeifal to t he
spaci ng between the pair of longitudinal transfer rails 12c of the lift 2.
The novi ng2deoveethn@layesingdepyekonield dicspdsbdobnlovde iedeastyine second
| ongi tudinal transfer rails 16a opposite away fromthe lift 2 (on the
upper si dePPRLFPY.12),  two driving sprockets 16c attached to the driving
shaft of the 20 driver 16b with predetermnm ned spacing therebetween, and two
driven sprockets 16d'tfi SpddediBs EpeCBiRic sf ishdiseebed te digi seePndl

transfer rails 16a closer to the |ift 2 as spaced
longitudinal transfer path 16 for placing the dust container 6

thereon. As shown in Fig. 2, the second longitudinal transfer
path 16 is provided on the floor surface of the second
basement story 101 at a location adjacent to the first
longitudinal transfer path 11 and to the lift 2. The second
longitudinal transfer path 16 is arranged so as to be capable
of transferring and receiving the dust container 6 to and from
the 1lift 2. Specifically, the second longitudinal transfer
path 16 includes a pair of second longitudinal transfer rails
léa for carrying the dust container 6 thereon, and a moving
device for moving the dust container 6 between the second
longitudinal transfer path 16 and the 1lift 2. The spacing
between the pair of second longitudinal transfer rails 16a is
set generally equal to the spacing between the pair of
longitudinal transfer rails 12c¢ of the 1ift 2.

The moving device includes a driver 16b disposed on
the side of the second longitudinal transfer rails 16a
opposite away from the 1ift 2 (on the upper side in Fig. 2),

two driving sprockets 16c attached to the driving shaft of the



fromeach other by a distance equal to the spacing between the driving
sprockets 16¢c. The two driven sprockets 16d are coupled to each other via

a shaft for rotation together. Two chaiths 16e are trai ned around the

driving sprockets 16c and

novi ng device to nove the

is held in

coupl er

transfer

rails 16a.
the driven sprockets 16d to form loops bridging therebetween.

Thus, when the driver 16b drives the driving sprockets léc,
the chains 16e revolve in the longitudinal transfer direction
(in the arrow Y direction in Fig. 2). The second longitudinal
transfer rails 1l6a are so mounted as to cross the two chains
lee. This arrangement allows the moving device to move the
dust container 6 between the second longitudinal transfer path
16 and the 1lift 2.

As shown in Fig. 4, the dust container 6 is held in
engagement with the chains 1l6e so as to be transferred on the
second longitudinal transfer rails 16a by the revolution of
the chains 16e. More specifically, the dust container 6 has a
lower surface provided with an L-shaped male coupler 6e at the
end thereof closer to the driving sprockets 1l6c. The chains
lee are provided, at an intermediate portion thereof, with a
U-shaped female coupler 16f for engagement with the male
coupler 6e. The male coupler 6e is configured to disengage
from the female coupler 16f when the dust container 6 is

lifted toward the dust chute 7 (in the arrow Z1 direction in

the driven sprockets 16d to form | oops bridging
t her ebet ween. Thus, when the driver 16b drives the driving sprockets 16c,
the chains 16e revolve in the longitudinal transfer direction (in the
arrow Y direction in Fig. 2). The second longitudinal transfer rails 16a
are so noufifdeasl to wWitds prefetewpl ngthispacingethamletaracangendntvwal | ows t he
dust container 6 between the second | ongitudinal
transfer pathvencrunthene Lpftdspomeditpmihenskiy. of theheedost cont ai ner 6
engagenment with the chains 16e so as to be transferred on the
second | ongPrariwdinalr &xenefer ardslsl by loperr egothe ilorftoR ashepaded ns
16e. More specifically, the dust container 6 has a |ower surface provided
with an L- $hapeeRdhldhesupler @bstanashequaddteheheotpradiggebetyeehetltei vi ng
sprockets 16c. The chains 16e are provided, at an internediate portion

t her eof , WRrhving Bpegred st éhal e Theuprerdabiern aprosdagenthd a¥e h the nal e
coupler 6e. The male coupler 6e is configured to disengage fromthe fenmale
16FoWRkeA thfe ahgdt o&bar avhera ehiaft [t sdtabien cadedhgust Tlsute 7
(in the arrow Z1 direction in 21 Fig. 3) or engage the fenal e engagenent
menber 16f chaths tHee adigstradnedi aeeursl ithec girivang oppxdedecd g Bodgi t udi nal



"Further, as shown in Figs. 2 and 4, the dust container 6 is divided into
two parts in the longitudinal transfer direction (in the arrow Y direction

in Fig. 2) by a partition plate 6a. Hetkeinafter, the two parts will be

respectively referred to as a front container 6b and a rear

cont ai ner 6¢c.

Each of the front container 6b and the rear container 6¢ has a bottom
surface provided with two wheels 6d, which are carried on the respective

second longitudinal transfer rails 16a for travel thereon.

Each of the

front confafned) 6br @Wadke theafemoir dnsagegenhasembeppl Gomined wheh an
openi ng allowing waste 105 to be put into the container therethrough.
Further, e8BRtofonrtminglont isoneblrrd Bb thed sehendr kengidontimiader 6¢ has a

side face provided with a door 107 allow ng waste 105 contained therein to

be rermpvedtrapefer|sailkshddafrom Al though the wheels 6d are directly
attached to the dust container 6 in the illustrated enbodi nent, a truck
(not shown) for car rEiTgerhe agushoddniaifics -6 2t Badedbn ey dst separatel y
provi ded. For exanple, the dust container 6 may conprise a plurality of
t r ansf er abFENERHRGN rferls Faivhoad] yntedmd eardés Lhethe ukkngigpedinkilcal |y, use
may be made of a known resin container provided with casters, for exanple.
The trucktrassEer sligiecdidrnaden prlery i dawntt HiteoFiomel Fiand2)sby a
transferably carried on the longitudinal transfer rails 16a. 22 The dust
cont ai ner Barthel@eddmie fagi tHedicdaptteransties Pt warés apdltle noving
device constitute transfer neans for the waste collecting apparatus.
respectively referred to as a front container 6b and a rear

container 6c. Each of the front container 6b and the rear

container 6c has a bottom surface provided with two wheels 6d,

which are carried on the respective second longitudinal

transfer rails 16a for travel thereon. Each of the front

container 6b and the rear container 6c¢ has a top formed with

an opening allowing waste 105 to be put into the container

therethrough. Further, each of the front container 6b and the

rear container 6c has a side face provided with a door 107

allowing waste 105 contained therein to be removed laterally

therefrom. Although the wheels 6d are directly attached to

the dust container 6 in the illustrated embodiment, a truck

(not shown) for carrying the dust container 6 thereon may be

separately provided. For example, the dust container 6 may

comprise a plurality of transferable containers removably

carried on the truck. Specifically, use may be made of a

known resin container provided with casters, for example. The

truck has a lower surface provided with four wheels and is

transferably carried on the longitudinal transfer rails 16a.



Referring nowto Figs. 5 and 6, description is nmade of the dust chute 7
for guiding waste 105 from each story of the plural-storied building 100
to the dust container 6. The dust chut& 7 and the waste collecting
apparatus constitute waste collecting neans. As shown in Fig. 5, the
outlet portion 7b of the dust chute 7 is so positioned as to face the top
openi ng of the dust container 6. As described earlier, the axis of the
outlet of the outlet portion 7b is eccentric with respect to the axis of
t he dust chbeedyst Trntaises- Gesthé birFang diongitddinale tzmnsseli peeld 1 t he
base end of the outlet portion 7b. As shown in Fig. 6, the turning device
7c i s connébtethe guavingr Cegicef constidWisaitarefeprmeansifey the wastet of
the outl et ?ortipn 7b about its axis, as indicated by an arrow Rin Fig.
5. Ther ef ofellegsing EPparegiet he dust chute 7 can be distributed to the
front container 6b and the rear container 6c substantially evenly.

Al t hough the outl et Fratirdng7povf totfigtust asdufe Jeserintrivablie mpdet t he
axis of the dust chute 7 in this enbodinment, the present invention is not

limited tAérehe dyssy cbwirplieforfowiilrgustestent B nerore exsipsitoss ofie  pi ece

w thout the partition plate 6a, the outlet portion 7b of the dust chute 7
may be fixEHeiplurpraderdedi Redlgbyd tilh tor shat fvet tepnttd negp bopdifieng of

t he dust container 6. 23 The outlet of the outlet portion 7b of the dust
chute 7 isdpsbvlielee wi Bind thesyaslm| @ HeGtiogt appyratus constitute

waste collecting means.

As shown in Fig. 5, the outlet portion 7b of the
dust chute 7 is so positiocned as to face the top opening of
the dust container 6. As described earlier, the axis of the
outlet of the outlet portion 7b is eccentric with respect to
the axis of the dust chute 7. The above-described turning
device 7c is fitted to the base end of the outlet portion 7b.
As shown in Fig. 6, the turning device 7c¢ is connected to a
driver 7f via a chain 7e for turning the outlet of the outlet
portion 7b about its axis, as indicated by an arrow R in Fig.
5. Therefore, waste 105 from the dust chute 7 can be
distributed to the front container 6b and the rear container
6c substantially evenly. Although the outlet portion 7b of
the dust chute 7 is turnable about the axis of the dust chute
7 in this embodiment, the present invention is not limited
thereto. For example, if the dust container 6 comprises one
piece without the partition plate 6a, the outlet portion 7b of
the dust chute 7 may be fixed in a predetermined positiocon

relative to the top opening of the dust container 6.



Thus, the discharging of the dust container 6 can sensor (detection
nmeans) outlet portion 7b on the a plate-shaped |id (shutter) 7d which for
opening and closing the outlet. waste 495 fromthe dust chute 7 to be
controll ed. A photoelectric 7e is provided at the end of the side closer
to the dust container 6. Thus, it is possible to determ ne whether or not a
predeterm ned anount of waste 105 has been collected in the dust container
6 by neans of the sensor 7e. Specifically, the photoelectric sensor 7e
conprises a |ight eriheiowgledrefobhamitlet pghtirecd hdhsoduisén. The
light emtting portion emts |ight rays 7f for horizontally illumnnating a
wi de regi ofhuBe récty pravadedt Heth ob Wipasigapedt hed dighutdem ai’devhBsch whi | e
the light receiving portion receives the light rays 7f. Wether or not a
predet er m hédshkﬁlﬁﬁgﬂte gonigenealdy fris arsedingcantiecleding thise cgtiset eont ai ner
6 can be determ ned by detection of whether or not the |ight rays 7f have
been bl ockedsbyth&igedpeging. ol wamhfgH Mchéramt hoe dustdadaitiebédtowni ch
utilizes the photoelectric sensor 7e for determ ning whether or not a
predet er mi R @pPlurordRingst & 285 Prscuderlledl | detbgroalaekrkont act sensor
such as an ultrasonic sensor may be used. It is preferable that the

phot oel ect BFRS@Enkdtectdonsngassynksl o FeViesponsi Vee anldy okhshet he | i ght

rays 7f
y outlet portion 7b on the side closer to the dust container 6.

Thus, it is possible to determine whether or not a
predetermined amount of waste 105 has been collected in the
dust container 6 by means of the sensor 7e. Specifically, the
pPhotoelectric sensor 7e comprises a light emitting portion and
a light receiving portion. The light emitting portion emits
light rays 7f for horizontally illuminating a wide region
directly above the top opening of the dust container 6, while
the light receiving portion receives the light rays 7f.
Whether or not a predetermined amcunt of waste 105 has been
collected in the dust container 6 can be determined by
detection of whether or not the light rays 7f have been
blocked by the waste 105. Although the method is described
which utilizes the photoelectric sensor 7e for determining
whether or not a predetermined amount of waste 105 has been
collected, a non-contact sensor such as an ultrasonic sensor
may be used. It is preferable that the photoelectric sensor
7e is designed to be responsive only when the light rays 7f
have been continuously blocked for a predetermined period of

time (for about two seconds) so as not to be responsive to



have been continuously bl ocked for a predeterm ned period of tinme (for
about two seconds) so as not to be responsive to 24 waste 105 bei ng

di scharged fromthe dust chute 7 into t%e dust container 6. As shown in
Fig. 6, an operation control panel 108 for controlling these operations is
provi ded adjacent the vehicle entrance/exit 8b of the plural-storied
bui l ding 100. Though not illustrated, the operation control panel 108
conprises a central processing unit, a storage unit and an ingut/output
devi ce conhégfedl QD RHaac eAEFRRT PRD ez feuriet chwke thentok §neTRESEt or age
unit prestores therein a program related to the carrying in and out of .
vehi cl es 166805aEeHeé - dust container 6 so that the carrying in and out of
the vehicles 106 and the dust container 6 do not interfere with each

ot her. The arrangenght 4es@r iibelidbove amereration evnthegrl adngdt 48s. As
shown in Fig. 5, the dust container 6 is initially placed on the

| ongi t udi n&PTt FemstRlrl iswt FheseopPe et idec drd PhaseAeRtadtanaptithe In this
state, the lid 7d of the dust chute 7 slides horizontally to open the

outl et of VRBiChutsnirasserrsat7de esthe rdsrehreharied PuHeiagstOBhute 7

t hrough waste inlet 7a drops naturally through the dust chute 7 and
col | ects i ARBUFRETY dAtl UssrRaPAer tiBD. ONREY 10Re COpRBP baPatalr ild8sensor 7e
determ nes that the anmount of the waste 105 in the front container 6b has
exceeded aCOPPEHERTrAMGREFTrakDBRPCCERE] iWRitd 6f sStRBAGRISINIch@ne #ns| i des

input/output device connected to the central processing unit,
and the like. The storage unit prestores therein a program
related to the carrying in and out of wvehicles 106 and the
dust container 6 so that the carrying in and out of the
vehicles 106 and the dust container 6 do not interfere with
each other. The arrangement described above has the following
advantages.

As shown in Fig. 5, the dust container 6 is
initially placed on the longitudinal transfer path 16 on the
second basement story 101. In this state, the 1lid 7d of the
dust chute 7 slides horizontally to open the outlet of the
outlet portion 7b. Waste 105 thrown into the dust chute 7
through waste inlet 7a drops naturally through the dust chute
7 and collects into the front container 6b. When the
photoelectric sensor 7e determines that the amount of the
waste 105 in the front container 6b has exceeded a
predetermined amount, the 1lid 7d of the dust chute 7 slides
horizontally to close the outlet of the outlet portion 7b.

Thereafter, the outlet portion 7b i1s turned by the turning



hori zontally to close the outlet of the outlet portion 7b. Thereafter, the
outlet portion 7b is turned by the turning 25 device 7c so that the outlet
t hereof faces the opening of the rear €ontainer 6¢c. Then, the lid 7d of
the dust chute 7 slides horizontally to open the outlet of the outlet
portion 7b. Subsequently, waste 105 thrown into the dust chute 7 through
waste inlet 7a of the dust chute 7 is collected into the rear container

6c. In the same manner as descri bed above, when the photoel ectric sensor
7e det er m A8¥iERafc t3fe thwbulheoputisfe thesieef165cpa the ansaringorfather 6¢
has exceeded a predeterm ned anount, the |id 7d of the dust chute 7 slides
hori zont al Ff2f oo ahécoutThan ofthehéiduld eaf gdre idoat7phutghéreafter, as
shown in Fig. 6, the dust container 6 is longitudinally transferred from

t he secondsgéﬁgﬁtWWntatlﬁan@e@p%mf@ reales phetherpitladi partieansf er
rails 12c of the lift 2. Then, as shown in Fig. 3, the lift 2 raises the
dust cont ai’Rer SegaRRBL eh| Wt edOparbeperi intpdhes dussupbetrient | y, t he
door 107 of the dust container 6 is opened to allow the waste 105 to be
col | ect ed FREBUERHe'RRist dnlesl Vacef rghs shistl ehoteaft by ehe amisteinds has
been enptied fromthe dust container 6, the dust container 6 is returned
to its orit§EnEPaHoEntiagherobFowilng thResane peannafe Bse dgpcr leedbahaye Next, a
variation of built-in type underground _ parking equi pment according to the
first embo¥PRBNENDPRHEOSIgLESERL SePRANt TCoNekErTibes derl ithed amphat paf ki ng

equi pnent in this variation is provided with a second |ateral transfer
pat h the waste 105 in the rear container 6c has exceeded a

predetermined amount, the lid 7d of the dust chute 7 slides
horizontally to close the outlet of the outlet portion 7b.
Thereafter, as shown in Fig. 6, the dust container 6 is
longitudinally transferred from the second longitudinal
transfer rails 16a to the longitudinal transfer rails 12c of
the 1ift 2. Then, as shown in Fig. 3, the 1lift 2 raises the
dust containexr 6 to the wvehicle entrance/exit room 8.
Subsequently, the door 107 of the dust container 6 is opened
to allow the waste 105 to be ccllected into the waste
collecting vehicle 9. After the waste 105 has been emptied
from the dust container 6, the dust container 6 is returned to
its original position following the steps reverse of the above.
Next, a variation of built-in type underground
parking equipment according to the first embodiment of the
present invention will be described. The parking equipment in
this variation is provided with a second lateral transfer path
(not shown) instead of the second longitudinal transfer path

16 at that location.



(not shown) instead of the second |ongitudinal transfer path 16 at that

| ocation. 26 Specifically, the second |ateral transfer path, which
includes a pair of second lateral transd@®er rails (not shown) for carrying
the dust container 6 thereon, is |located adjacent to the first

| ongi tudi nal transfer path 11. The second lateral transfer path is
arranged so as to be capable of transferring and receiving the dust
container 6 to and from the first longitudinal transfer path 11. Thus, the
dust container 6 cayrasefticansvertkrl senandallpyeral t heasfest patdngi t udi nal
transfer path 11. The dust container 6 is then longitudinally transferred
fromthe fwhseh| orgliudasi mapalrrahsiegonghtlatedpicemnaten maidecdndt] at er al
transfer path to the first |longitudinal transfer path 11 adjacent to the
lift 2. S@hseguerry camyangushe cdrmtaigratagnes brelefeny.ed sf Adomrte@ first
| ongi tudinal transfer path 11 to the lift 2. This construction does not
need the dRiyREEEprodibet §i16t, largieidinggr scresfern aepticHdi-nsTHBe and t he
driver 16b, which are necessary in the first enbodi nent. Therefore, the
ar r angenentecemrd t et qusdgitraarhar Patdnsieerpantedeseads B Senpepibbd. Next,
with reference to Fig. 7, built-in type underground parking equi pnent
accordi ng P& Braevmid iewbesintpceliving Hdepdusenconbyiry ¢n twi Bndpérom

described. Unlike the wunderground parking equi pment according to the first
enbodi nent thai Ehrsts lagpiteabnel t branefaromiazdbnidl dhvesul &heodust ype parki ng

system the underground parking equi pnent
container 6 can be transferred laterally to the first

longitudinal transfer path 11. The dust container 6 is then
longitudinally transferred from the first longitudinal

transfer path adjacent to the second lateral transfer path to
the first longitudinal transfer path 11 adjacent to the lift 2.
Subsequently, the dust container 6 is transferred from the
first longitudinal transfer path 11 to the 1lift 2. This
construction does not need the driving sprockets 16c, driven
sprockets 1léd, chains 16e and the driver 16b, which are
necessary in the first embodiment. Therefore, the arrangement
of the longitudinal transfer path 16 can be simplified.

Next, with reference to Fig. 7, built-in type
underground parking equipment according to a second embodiment
of the present invention will be described. Unlike the
underground parking equipment according to the first
embodiment which is applicable to the horizontal circulation
type parking system, the underground parking equipment
according to the second embodiment is applicable to the box-

shaped circulation type parking system. It is to be noted



according to the second enbodinent is applicable to the box- shaped
circulation type parking system It is to be noted 27 that the parts which
are common to those of the first enbod#hent are designated by |ike
reference characters, and detailed description thereof will be omtted.
The box-shaped circul ation type parking equipnment la is provided through
basenent stories 101 and 102. The floor surface of each of the basenent
stories 101 and 102 is provided with a third |ateral transfer path 3.
Pal l ets 5 £bRt 2@ rRANE mbdphchreecHBmmit|tes thoset abridun Hmstpl aced on each
of the third lateral transfer paths 3 for lateral transfer. On opposite
end sides BPOPHENEH rary é?{eéllapag‘ﬁ@riéy eriksatrie§egense ciaramierisif engat hs f or
al | owi ng resEegtive lifts 2 to ascend and descend. One of the two lifts 2
communi cat 88t3f 190 LlesmHiptienehheapele/veiilt beoemiBted- t he first aboveground
story 103 for carrying vehicles 106 in or out. The two third |ateral
transfer paths 3 andlihénshepedscirewkanisngénprabpykine@migneat la
circulation path. On the first basement story 102, a fourth |ateral
transfer pafhPIBVIdRd pihgegl PRecHert entigisnéPleantiel®bn The Prandd ded

adj acent to the lift 2 adapted to carry vehicle 106 out on the side
opposi t e f FBEEEFR hisaFh gfeithr basenedr sferAes3latrand 1%eilsift 2. A dust
chute 7 is installed above the dust container 6 so that waste 105 thrown
into the dB¥PVEPRA e'1th ehithdgH satrstle tinaneferaredh be Ballewhs o thee dust

container 6 through outlet portion 7b of the dust chute 7. Further, a
carrying respective vehicles 106 thereon are placed on each of

the third lateral transfer paths 3 for lateral transfer. On
opposite end sides of the third lateral transfer paths 3 are
formed lift paths for allowing respective lifts 2 to ascend
and descend. One of the two lifts 2 communicates with a
vehicle entrance/exit room 8 on the first aboveground story
103 for carrying vehicles 106 in or out. The two third
lateral transfer paths 3 and the two lifts 2 form a generally
rectangular circulation path.

On the first basement story 102, a fourth lateral
transfer path 16 for placing the dust container 6 thereon is
provided adjacent to the lift 2 adapted to carry vehicle 106
out on the side opposite from the third lateral transfer path
3 across the lift 2. A dust chute 7 is installed above the
dust container 6 so that waste 105 thrown into the dust chute
7 through a waste inlet 7a can be put into the dust container
& through outlet portion 7b of the dust chute 7. Further, a
third lateral transfer path 3 for placing an auxiliary parking

pallet thereon is provided on the second basement story 101 at



third lateral transfer path 3 for placing an auxiliary parking pallet
thereon is provided on the second basenent story 101 at 28 a | ocation
directly below the fourth lateral transé%®r path 16 and adjacent to the
lift 2 adapted to carry vehicle 106 out. Although the fourth |ateral
transfer path 16 is |ocated on the first basenent story 102 in this

enbodi nent, there is no particular limtation thereto. For exanple, the
fourth lateral transfer path may be | ocated on the second basement story
101. Mor eo?etoCaiiie HrsstpysPelionsths favethi faterah tuansiiear prehl 16
direction can be established appropriately, the third |ateral transfer
path 3 and®PReafdrfant Itg shgl 11 *éngffi—ﬁraptﬁélt kol6attn Hrhiddsafléd out.
appropriately depending on the configurations (size, formand the Iike) of
the dust caﬂa{%w@? the gfﬁalri:hel%w@:l dsrargder| Rathel ok thasetiednodetles i bed
above, the _dust container 6 is |aterally transferred onto the lift 2.
Then, theflFrft aseenyi séarvolearyy tHE gnbpdéBarhi nere® ti6 the vehicl e
entrance/ exit room 8. Subsequently, the waste 105 in the dust container 6
i s col | ect BAXFHEWLA WedtEaEdPeBRSFREC v ehipE | X qmidte shbenfoudte dust
container 6 thus enptied is returned to the lateral transfer path 16 by
usi ng the LPFEr®l Tgister) RathiBavde kasetedsencbhe aserands begempetcarri ed
out wusing the Iift 2 of the box-shaped circulation type parking equipnent
| a. Ther ef 8F8LY a0 onfarelrsiit IF1KE E6AR ePRFTrNS @éUFgﬁeg%fchWHich a dust

container 6 is installed on the ground, the installation space can be
reduced. FEp§h%§§t%gqﬁuglrectlon can be established appropriately, the

third lateral transfer path 3 and the fourth lateral transfer
path 16 can be located appropriately depending on the
configurations (size, form and the like} of the dust container
6 and the vehicles 106.

In the construction descriked above, the dust
container ¢ is laterally transferred onto the 1lift 2. Then,
the 1ift 2 is raised to carry the dust container 6 to the
vehicle entrance/exit room 8. Subsequently, the waste 105 in
the dust container 6 is collected into a waste collecting
vehicle (not shown). The dust container 6 thus emptied is
returned to the lateral transfer path 16 by using the 1ift 2
again. In this way, the dust container 6 can be carried out
using the 1lift 2 of the box-shaped circulation type parking
equipment la. Therefore, as compared with the conventional
eguipment in which a dust container 6 is installed on the
ground, the installation space can be reduced. Further, since
the device for laterally transferring the dust container 6 can

be eliminated, the arrangement associated with the dust



the device for laterally transferring the dust container 6 can be
elimnated, the arrangenent associated wth the dust 29 container 6 can be
sinmplified. Mreover, since the auxilia% parking pallet can be placed
above or below the fourth lateral transfer path 16, the parking space can
be increased. Furthernore, since the lateral transfer path 3 for the
auxiliary parking pallet can be |ocated appropriately as described above,
t he parking equi pnent can park vehicles having increased heights.
Accor di ng EBNEREPT &R PR EATPbRE HRdA noRReTer dedacrbble apexiel iatar i zont al
or box-shaped circul ation type ar ki ng equi pnent and waste collecting
appar at us RPEXINGtRALET QQRdg?gPihﬁﬁﬂ vViengr Behew st £qurtbhéaherakont al
or box- shaped circul ation type parking equi pment can be saved while a
space on t kEaRpERE %Vé@noﬁ%ﬁ BRBFINT aPAEe GRNI Peetncrgdssst-i vely. As this
i nvention may be enbodied in several forns wthout departing fromthe
spirit of EYEEReTEITTh&iECEefhst 1 erahdraselernaaph e3eiRr &isodi nent s
therefore illustrative and not restrictive, since the scope of the

i nventi on PE¥gbiFRePARRINGhe2appeeril R dioseted: ABPrepyRUsLYt BE descri ption
preceding them and all changes that fall within nmetes and bounds of the
cl ai ns, or FBHEFVELRAPVE stBR RRIEARAWGNRHE CRAPRYF @ lRer ef ore

intended to be enbraced by the clains. 30 What is clainmed is:
having increased heights.

According to the present invention having been
described above, horizontal or box~shaped circulation type
parking equipment and waste collecting apparatus are installed
underground, so that dead space in the horizontal or box-
shaped circulation type parking equipment can be saved while a
space on the first aboveground story can be utilized
effectively.

As this invention may be embodied in several forms
without departing from the spirit of essential characteristics
thereof, the present embodiment is therefore illustrative and
not restrictive, since the scope of the invention is defined
by the appended claims rather than by the description
preceding them, and all changes that fall within metes and
bounds of the claims, or equivalent of such metes and bounds

thereof are therefore intended to be embraced by the claims.



1. Built-in type underground parking equi pnent conprising: vehicle

circul ating neans provided in an underground space of a plural-storied
bui l ding for circulating vehicles; veht®le lifting means for lifting and

| owering a vehicle between the vehicle circulating neans and a vehicle
entrance/exit story above the ground; and waste collecting nmeans, including
a waste collecting apparatus disposed in the underground space, for
collecting waste fromthe plural-storied building into the waste

col | ecti ng"Bppat@ittstinafe i¥eéhi cle 1ifting means being capabl e of carrying
the waste out of the waste collecting apparatus to the vehicle

entrance/ exit story.l2BUiHE-Bhi FYPe Mdi@noyaer Brbkid REUdnngréqui pnent i n
accordance with claim1, wherein: the vehicle circulating neans includes at
| east one “PIRFL®FFectangular circulation path for circulating pallets

for carrying respective vehicles thereon in a predetermned direction, the
circulation path corfliisilfgCarphirbing yuegms pPre¥idedt B AN (EleEPEPUPAL hs
for transferring the pallets in their |lateral direction and first

| ongi t udi n8P3ER anfsfRPipaehsstesied ransENg AgLt Rerpalateing vighireps:

 ongi tudi nal direction bhetween ends of the first lateral transfer paths on
one side 31 thereof HYPEt heéhlbpdreas thee AifEing aang alowardmsst ar pat hs

on an opposite side thereof; , , .
vehicle between the vehicle circulating means and a vehicle

entrance/exit story above the ground; and

waste collecting means, including a waste collecting
apparatus disposed in the underground space, for collecting
waste from the plural-storied building into the waste
collecting apparatus,

the vehicle lifting means being capable of carrying
the waste out of the waste collecting apparatus to the vehicle

entrance/exit story.

2. The built-in type underground parking equipment
in accordance with claim 1, wherein:

the wvehicle circulating means includes at least one
tier of rectangular circulation path for circulating pallets
for carrying respective vehicles thereon in a predetermined
direction, the circulation path comprising a plurality of
first lateral transfer paths for transferring the pallets in
their lateral direction and first longitudinal transfer paths
for transferring the pallets in their longitudinal direction

between ends of the first lateral transfer paths on one side



the vehicle lifting neans is |located in an extending direction of the
first lateral transfer paths so as to be capable of transferring and
receiving the pallets to and from the 3 rst | ongi tudi nal transfer paths;
and the waste collecting apparatus is |ocated adjacent to the vehicle
lifting means. 3. The built-in type underground parking equipnent in
accordance with claim1l or 2, wherein the waste collecting apparatus

i ncl udes t gnsfef nmeans for transferring the waste collected therein to
the vehi c|£ FrEes mye ¥een eRfe Puithe T ey péatmert gromsdepaPrRinY

equi pnent in accordance with claim3, wherein the transfer neans

conpri ses: °d FuIPRING FdFet BReEMt/ai ni ng waste therein: a second

| ongi tudi nal transfer path arranged so as tqQ be capable of longitudinally
transferring and rec EgmﬁglFﬁﬁ YN dfeRSnés LBCAMRF fifomtt RETFRAIRY e

lifting megns; and %Hgnﬁkng,devife for nnving t he dust contai ner between
t he secondIbrgitiHaltler 4AEPEr 13RI lakdanRECTeRR IR 59 i@t FtRgPReans. 5.
The built-in %&feéﬁgder%%%und_garkin equi pnent 32 in accordance with claim
3, wher ei n"°EREPTT disEAFeShEL DT S&Cely188sthe ot atSter tPopNEoRE A ni ng
waste there and a second |ateral transfer path arranged adjacent to the

i
circuIatioﬁh%af+F§ﬁu}QQ91FH 1o8hi tranthen PRGN AeafRdso as to

the waste collecting apparatus is located adjacent

to the vehicle lifting means.

3. The built-in type underground parking eguipment
in accordance with claim 1 or 2, wherein the waste collecting
apparatus includes transfer means for transferring the waste

collected therein to the vehicle lifting means.

4. The built-in type underground parking equipment
in accordance with claim 3, wherein the transfer means
comprises:

a dust container for containing waste therein;

a second longitudinal transfer path arranged so as
tc be capable of longitudinally transferring and receiving the
dust container to and from the vehicle lifting means; and

a moving device for moving the dust container
between the second longitudinal transfer path and the wvehicle

lifting means.

5. The built-in type underground parking equipment



be capable of transferring and receiving the dust container to and from
the circulation path adjacent to the dust container. 6. The built-in type
under ground parki ng equi pment in accortfance with claim 1, wherein: the
vehicle circulating nmeans includes plural tiers of third lateral transfer
paths for transferring pallets for <carrying respective vehicles thereon in
their lateral direction; the vehicle lifting nmeans is | ocated adjacent to
an end of ;the third Iaterﬁl iransfer paths so as to be capabl e of
transferrinf ARTCTERES G AE2PEI F et TS BNEDEr BRFEHESS MSE®S | at er al
transfer paths; and the waste collecting apparatus is |ocated adjacent to
t he vehi cl EMPF17% neans on a side opposite away fromthe third latera
transfer paths across the vehicle lifting means. 7. The built-in type

under ground par ki ng BFHPMERRTALRSEYr ARSI BRETE BIeE/MEr ePRSE he
waste coll ecting apparatus includes transfer neans .for transferring the
waste collected t héffesier‘i:otnﬁl tRgevehi transhon PR naRR_NISE asiapRBtHEPI t - i n

t ype under ground rki.n eguipnent in accordance with claim?7, wherein the
transfer rrg ﬁsw&‘gﬁﬁﬁ@gs? 51daRe torths Wehicee cohtHRNiNFNRasPedBhkP ei n;
and a fourth | ateral ransfﬁérgath arranged so as  to_be capabl e of

transferriR§ SHEREEaNitEGRE 1RY FEhIEFEV1PE thadFyToRakeéiveni kPe

lifting mean ocat ed adj acent .to the
9 ana %rom é%e é?rcu ation path adjacent to the dust container.

6. The built-in type underground parking equipment
in accordance with claim 1, wherein:

the vehicle circulating means includes plural tiers
of third lateral transfer paths for transferring pallets for
carrying respective vehicles thereon in their lateral
direction;

the vehicle lifting means is located adjacent to an
end of the third lateral transfer paths so as to be capable of
transferring and receiving the pallets to and from the third
lateral transfer paths; and

the waste collecting apparatus is located adjacent
to the vehicle lifting means on a side opposite away from the

third lateral transfer paths across the vehicle lifting means.

7. The built-in type underground parking equipment
in accordance with claim 6, wherein the waste collecting
apparatus includes transfer means for transferring the waste

collected therein to the vehicle lifting means.



dust container. 9. The built-in type underground parking equipnent in
accordance with claim4 or 8, wherein the dust container conprises:. a
truck novably placed on the Iongitudina§3transfer path or the | ateral
transfer path; and a plurality of transferable containers renovably placed
on the truck. 10. The built-in type underground parking equi pnment in
accordance with any one of clains 4, 5, 8 and 9, wherein the waste
col l ecting nmeans includes a dust chute for discharging waste from each
story of the plural-storied building into the dust container. 11. The
built-in type under o%?d atging equi pnent in accordance with claim 10,
wherein the dust chute & S#ipFoiRd iTHEX 9 RURE P2 ¥ HYN D | SSRRPRGE he
discharging of waste, the shutter being%Pivotally attached to an outl et
portion of ntﬂ%F?EéﬁHQﬂﬁﬁFéh $231% 0 IR n the pbr amtied oM@ par ki ng

equi pmrent _in accordance with claim 10 or 11, wherein the dust chute is
further proWaEES¥th detection neans for determning whether or not the
waste contained in the dust container has exceeded a predeterm ned anount,

the detection neans DTS SPPLERRET t1PT (TR IGILIBY PRTFES drisdeiitie 2Bdst
chute. 13. The built-in type_underground parking equi pnent in accordance
with claim 12, mheré?ﬁQFﬁégdéFEEF? rF?ﬁﬁﬁ#%q ?agg arra ged so as to be
capable of transferring and receiving the dust container to
and from the vehicle lifting means located adjacent to the

dust container.

9. The built-in type underground parking equipment
in accordance with claim 4 or 8, wherein the dust container
comprises:

a truck movably placed on the longitudinal transfer
path or the lateral transfer path; and

a plurality of transferable containers removably

placed on the truck.

10. The built-in type underground parking equipment
in accordance with any one of claims 4, 5, 8 and 9, wherein
the waste collecting means includes a dust chute for
discharging waste from each story of the plural-storied

building into the dust container.

11. The built-in type underground parking equipment

in accordance with claim 10, wherein the dust chute is



phot oel ectric sensor. 14. The built-in type underground parking equi pnent
I n accordance with any one of clains 10 to 13, wherein the dust chute is
provided with turning neans for turningthe outlet portion thereof about
the axis of the dust chute to face a waste inlet portion of the dust
cont ai ner .

provided with a shutter for blocking the discharging of waste,
the shutter being pivotally attached to an outlet portion of

the dust chute.

12. The built-in type underground parking equipment
in accordance with claim 10 or 11, wherein the dust chute is
further provided with detection means for determining whether
or not the waste contained in the dust container has exceeded
a predetermined amount, the detection means being attached to

the outlet portion of the dust chute.

13. The built-in type underground parking equipment
in accordance with claim 12, wherein the detection means is a

photoelectric sensor.

14. The built-in type underground parking equipment
in accordance with any one of claims 10 to 13, wherein the
dust chute is provided with turning means for turning the
outlet portion thereof about the axis of the dust chute to

face a waste inlet portion of the dust container.



