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DESCRI PTI ON OF THE | NVENTI ON MULTI LEVEL AUTOVATED CAR
PARKI NG SYSTEM Back ground of the invention 1.

Prelude 5 Wiereas multi |evel automatic car parking
has becone a basic infrastructure in the current
econoni ¢ devel opnent, besides the demand of fast and

saf e arklggiand retrieval, the over dinensiona
DESCGRIRTHONOEAHE ENYENIHEON t 00 i n | arge numbers, posed a

Mmffﬁtwﬁi?mggmhg%?ﬁ b'&?z BREIGN d¢8TEMhere is a time

WO successive cars. Wen a
Backgntﬂi‘ndrofdie ingetioneport  si nul t aneously for parking as
it happens during peak hours, the pressure on the
L Prefvit €mis so nuch 10 as to cause a virtual breakdown.
rs reporting for parking have to wait in queue
Whereaausulfiglevelr alttamattm cart patdiingehass btﬁ@med esbaQICe aﬂtgucture in the current

traffic con uest s
cconof, (PiforFET ot qon ROy ot L g HEEHE S, el the over
dlmenﬁﬁﬁélmtﬁﬁﬁQHBﬁ:rsu haba e Riﬂédamﬁmiirg @6:_&:d h&j’lu\hld’nge ch(haflGHrng and storage. -

wor kabl e sol ution_.has enmerged with e result, th
There {ifea GISnBRP Debioss OAIRe P hcckstuhar '\Em Angpmber o S cars report

I
51mult§%e%tl§1?ff%ﬂr&g¥i?g de 'ft%ppel‘é darﬁg%: glra]étkr hdﬁfs%%zhdre prgl??_l‘éddgfﬂelg Qstem is so much

as to CIiBSGOQSVIItQ@llbrSfﬂqdpwha@%rS r‘tmetlrel foy paringfhare o /waiy inoguaug caysing irritation
to che&:s Befsm@ ec:rffa)l‘;mortra?ff1 c cgnggéwgegiﬁ%{ygnwehtgﬁ éﬁe gé?]%gst{]?(ﬁbng{nevals pour in

evators ues
heavilpadt khe\glaaing ldelrs, ke wystdihi techiass binmbnageabde sndirpbes haywieg. So far no

BN L N T TG S S —

systenid1€hidbed. arts, and the transfer of platformcarriers
fromexit to entry point is cunbersone. Sone vague
2. Pnenbeﬁpts have been tried by providing a nmulti-tter
Descr %hage inside the elevator. Further guide rails in
parking slot throws big challenge for alignnent
The pﬁmohm’ay thiedh8Petent THR41 HhdadédolB/06m 3N stipdlates sne tlavator for every entry

cat ri ves goe d
and ot TEiiggag GRARLHEQUF PIRBABTPE PLTE HEF Rt aRegte smultancous
requedd€ Sofl §arkih@® indabEiveAANTE s PN Bmitifiehspahdrfughdr byverdely affects cost -
US patent 3,984.012 dt. 5/10/1976 al so depl oys

effectiyanese pad FRACE faWiBg I lisaT RierigPARSexitaand 8lry @@gtt%"hih@ aripr arts, and the
transf%o&p% %ﬁ?@'arh&%% QA tb Rnfy P¥indGs Burtbdréinitd mh@%h§ Ritempts have

ng the gap between the gui de ways on
been tpigd Ibyrpgmedilog aamdltittiea storage tilmadet tha glsivator. diugtherogimde wels in each parking

slot thf)?wl l?ltgzp ndl B&%B%rgnr?%g%ﬁ rf]nreﬁsnlteznacugﬁgg ?%Fol%@ \gl-rl]—ll;]?rhdéess chain drives,
catchifiy ﬁbgfﬂlrlvb&lt ghad {V&htaOg(ﬁidggﬁﬁier sflilinkifes andansce with more failure points,
besides high maintenance prone.

The prior art by the US patent 3,984.012 dt. 5/10/1976 also deploys guiderails in each parking slot
and suggests highly complicated technology to provide a sliding mechanism for bridging the gap
between the guide ways on the parking slot and that on the transfer platform the pallets handling
mechanism is cumbersome.

The prior art DE 93 053 67brings out the demands on the system, but fails to suggest suitable means

to achieve the results, especially peak-hour traffic management suggestlon of several umts(7"‘
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to achieve the results, especially peak-hour traffic
i nanagennent ,- suggestion of several units(7i 111111
VI VL v ittt e rrrr *166166*
11212222 Frer veer veer e vt e e 1l *@0002¢*
par agr aph as per translation) and suggestion of
pal | ets handling by slide wagons in the same shaft as
paragrmdr EtSI matramstmr@ey@d saegestion ocpalletsdndingibyeslide wggens in Hie same shaft as
n ng pf | I
vertica Ic r\l/vae %r?ar\clemnlo& ﬁosl(f Se?flﬁcg]ve & a1rp %16 S ﬁmg?aggffecgﬁgtrng%e ?f(') %astl.ets falls on the
elevatdrivehigh is@pot destratily fardfast opﬁaquatsent no. 201913(I ndi a)
whi ch stands as r|o ffectjvely solves th
The pigAacRS SrtiPdrS dity S guadel WBkh et Bypas g fffetiyely solves the
drawbhdk8 ﬁﬁ%&d@ﬁnt%&%f' &rlief, prcR 3R BAthE NBead NSt s1mp11c1ty, space saving and
conpact ness nce the systentmas limted to
compaméect &legcepthel ypticmewas ipited to twig avheelprsaafflgnitgd @émaelnewbere platform
b n [
carrlerts e \c?\ﬁm a %gﬁgrdlse%loggl%g%eg%}ﬁg %H\ﬁg%g{lé rtl\ggq‘/hgylg}é e?? .of no serious
conseduenats ¢raffic ehaise oﬁthz:esmbn fact none of the prior art

at en describe a.s S
I oo R i P SRS OIS § BT U HDR b SHageIgiiscaf specd, ful
toleralﬁe aﬁ@lbwte{bsgwwnis@ﬁpﬁ&mqme«a ff)ﬂzi mddémgestpilagittmaln short, handling of
ystem_ 1| n short,, hand|ing over di nensi ona

OVCF‘dBTl%&S%PhP]@%fP‘FIP SPEieTsIY efgjenmbﬁ@%ﬁg Ahfd Peakehqys Dresgygron the system
remalrpgrgi %tés%d oﬂ%&lﬁ'? %ﬁ&n%gbr FRIAbRrHMPAALL &P S e n&%hﬁbsted The fact that

ancy |'erance measures are not
none of trpgetenechave feerf cootmerhiatizedrsorfer, of spithof prtheavwsddmand for the system is
asenObeenef;(c))nmerclaI|zed so far, in spite of the heavy
deeRd®t or the systemis a serious question 15 3.
Invention This invention, therefore, is to overcone
3. Invertiondr awbacks and disadvantages of the prior art
. . o of fer ,
This ngxélr?i{écl?rggheg%?eéﬁs to ovE nﬁgq%%gragvggc?s gpglds?or egagesC?{ the Rgor art systems
and to effer eniitd 1éveh muﬁdﬁhtais sadpakipp Ssyatietno imatvh@hl thy dars are stored into and
. Si npl e, act cal, safe eed
rtrievg P 4 e S OB g S0P, IR GHE: e ligble, user-friendly

and c&s’ﬂ-%ﬁfeétﬁebﬁatﬂﬁf k@dwhic8 &irdTid bhanfektsll el SmBItMRGus!Y Neceived, in which
which 20 retrieved cars are glaced for sinultaneous

retrievgé| datsepie Blaged dornpimailfandos lelivergr apdc aiiy wiah Heeplatform carriers are

automatqaﬁga%%' s¥ WY, rd 0 4res (t%éﬁlgﬂe{l GARY &qnagled st ack

en not I n tive T e mal n object of
4. Ohkh@wpresent |nvent|on isto prOV|de a systentln mhlch
are .stored |nto and. retri %¥ed froma

The m%*no{?tgecé&f present rrventhonslisrtglpéow 3 E)fStecl,%lm W, 35;51 cars are stored into and
retrieve® B0fyaddrsbddaidteauttiagtically iesithple, pl%&l@ndafépﬁiee@}f & abiey @ser-friendly

and corsrte-lgf?e%{i've manner.

It is another object of the present invention to deploy more number of relatively less expensive
transfer modules for simultaneous operations on all parking tiers for the optimum utilization of the
highly expensive elevators and thereby ensure quick parking and retrieval.

It is another object of the present invention to provide a system for storage and handling of the over-

dimensional heavy platform carriers automatically in safe, efficient, reliable, fast and cost effective

manner to answer the present demands of *fit and forget’ trend.
2
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It is another object of the present invention to
depl oy nore nunber of relatively | ess expensive
transfer nodul es for simultaneous operations on all
parking tiers for the optimumutilization of the
hi ghl y expensive el evators and thereby ensure quick
parking and retrieval. It is another object of the
It is amthaemecnt 0¥ ¢het present mvpntini ideopan SYAWE eniry/oxit peintsaigenllgndsimultaneous
n onal heavy platform
placen&%}} ?%cearr%foég'flr:i)(rr%{(%lég “ﬁgﬁg{ %Hﬁé efficient, reliable,
It is afi@Bdr odiudt D8 ;ﬁésfeﬁtahvmon narelerate the @nsyvand tkie pgintsswitht ease to meet
demands of "fit_and forget' trend. 2 It is another
the pegjphqup degpndsyigr ?}cfeégié%llse{%‘?/%’itﬂi‘)&n to open nore
It is a:ﬁﬂﬁerr%f)f‘el(ﬂ df tﬁ’@ﬂ)r@ﬁeﬁt inQelonQWirkidiutd ABEHhg spité(ﬁeﬂifﬁéﬁaveéﬁ the reception
cars for parking/delivery w thout waiting.
/dethmmﬁehanélm}geexstm anch éhysr engblet toj iegRive Flcmmtabtw%ﬂ @%tr%qumng parking,
w1th0latt%9altea31td "y H%g% g@rgilrste l{l]%)\%eéé’ﬂaé %}ﬁg | (é:tﬁ%af{@gltﬁlht)l metp@@zh requests and
place ampiirhléty ofbteievedoars be ther édivnty staticmntoi emable ghé nluermmekadehvery of
buf ferin stemin between the reception /delivery
the‘rcéﬁd“ﬁ’gﬁ W%P‘ﬁfé “a}lst em and thus enable to receive a

It is dNotheRlobje¥t Bf tiApiesdn® Gbientiod (P AlKWNGceptivick Nefudaryvdort pakitlg, parking,
to park the cars w thout pressure and. to process
retrievig] avcbriﬁlt\g?%Pf FRAECE\ATS: Al gRiascaty WBP%@P&MBP%HI le?dcf gace to each
other.Of retrieved cars on the delivery station to enable
the clients to take delivery of their cars w thout
5. Salientieatwesst . 10 It is another object of the present
The i nv nt‘)ercl)tgonto al | ow acceptance of cars for parking,
PISEV% retrieval and delivery of retrieved cars,

a) has&I Hullﬂin@&rﬁﬁﬁmﬂi Muvﬂlit)h@ﬂlierﬂ,@ﬂé at tvanlalvehhard fexals excthswely meant for.

ke e S e PS5 e B SH Tor bt e e

of tlerﬁldﬂﬂ‘%ltﬂ fdluPcicllt)t b?éﬁr}oﬁlﬁi &lit pots| BNE FoIRats drVrsons and rest of tiers for
excl usi ve nmean par ki ng and delivery(hereafter
storage of n@dhpaa%ﬂrﬁ@r@éla*ﬁ V@kylgélem)l ons) with nore floor
ei_ gh i )
b) eacn 1q( &gattl%%gi %1 Eﬁlsxroas'rs]a% gs g%nttltﬁ @f)}fﬁ%;dﬁga\éléﬁ—lgmﬂlg’%%{ thy llgé of parking and
a numlbersbf lﬁzfrklhg gloss droéithes tide @f ehealinway. Hable padifxtgetrerthas omgloraipore transfer
arking tiers). b) each parking tier has a runway at
moduiep.s centre with fixed track running along the |ine of
c) a tRASKI RBAABYs adteeRPstAliiRe fraffe PArKIIRG aStkdlles wikh &flhéélﬁ Kwth independent
side of the r unvva]y Each parking tier has one or
drive ppdawth s¢verseouptipasl hectyanafef fn@ﬁgl]eé),as el lgvels eneat él@eet@p to carry platform
cme&t%&i%‘ew A &A% elRl 1§ auo‘ﬁﬁn@da&f o 484 0idnld t%ﬁ%ﬁnﬁg trbhsversely to
ependent - drive and Wi th reverse opt 1 on.
the tratcka)nsxfmcrh 1mdn|<b\engnasi a pwvdreuel gypebne at the t op t 0

d)a powerr drnf ly%te-f 195 Tsteel structure frame and is like a trolley with wheels with independent
drive and with reverse option, moving transversely to the line of parking. The power arm- typel is
so positioned that it can move under the platform carrier .the power arm-typel has an
electrically/hydraulically operated lifting means to enable movement of power arm-type 1 beneath

the platform carrier with car for pushing/pulling the platform carrier into/from the parking slots
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carriers and second at a |ower |level to acconmodate a
fixed second track running transversely to 25 the
track on which it is noving and a power arm - typel d)
a power armtype-1 is a steel structure frame and is
like a trolley wwth wheels with independent drive and
Wi th reverse option, noving transversely to the |ine
from emhepadm'ﬂg: liffihg np@mhasamwleqtm@qgnﬁtsat both g@gﬂp inggke cind break contact
can nove under the platformcarrier .the power
Wlthﬂé? pn’?t{ PO T el ect ri cal | y/ hydraulically opergt ed

¢) Had dretoir i’@rdﬂﬁéﬂﬁor& @neﬁ’t&bhlengﬂiéﬂhie of pﬂkm(gOEﬁfh egviator ypeapible of carrying
beneath 30 t he ﬁ@f ormcarrier th car

one PIGGRT BN Debre HR® DRt PP SEugr b Rrsigneg esed with load and

at mcr@%ﬂ isp&bdSkiet So 10dd fté ?ﬂh @intd) EhctStldutor HAS al fixetlithied FRXEong the length
has an el ectromagnet at both ends to nake and break

and has@rpaaer armtype 2 m;h prrdgpensient driverand pwithorergsseoption nuaRing Aleng the said

third ed QBEI? ﬁe%\f)@}ep br¥n- % %rﬁagq e?éc%gnz{gggt dtlonE e ¢ 001?5155' 419 break contact
evator 1s cdpable of carrying one plattorm

with pctzafonmeuanwrt Alsa ithas. tafdreds araisetwaaccmnmsdajeansgnmbrtmlsdtgnment between

at desi gned eed wit oad an lncrea
clovat G PR UG- TRRO PG hS PONE SERBRCd) BIGFOE ada platform carie
with chi f&# récléptﬁ(ﬁl dridas bodic e kiife b B tranbidr hdgule aR@WRE versa.
armtype 2 with I ndependent drive and wi.th reverse

f) Hayspeneott mignlatngpnaexsiy 1t rehsparleng/delivieny sladens: fhaglet cqnygyor is like a
chain H%rcoﬁ(f@otr)(@ﬁl Ranhies of I8¢ \?8&&9 ﬂi@ﬂlﬁl’e&etﬁi pl9Ree oﬁ"fk% géherally deployed
make and ‘break contact wth platformcarrier | So it
in sugha&ml@mebmnmam botlisg ndnsinel butds difieront indthe ponstétipmnent
bet wee rkir ' The. . p
oy o8B 12 309 8" 18 B o RSP R BpBlaner e
carri er wdlwsiys) h; mavidéd. G\f(isr\eaib\oi)'r o thenshntedepgﬂs of therearrier plates but
the sane over thiqs%l nsfe I e and vi ca.ver
t

Have oné 6|w1il%s HHG ayg PYS RElspns to leave a?’ter parl(mg car and to
par ki ng/ getdaviefor 1k dePiRery afleeretic¥hl, conveyor is like a

chain driven conveyor with nunber of flat wooden _
pl ankd) That the gararadatenandoyalifenisy baveyr disneoguide aj gpch end that slide
sugar, : i

o a1 1 oHitg ht e BAGE LRSI BAb 1AL e SRUFN ine ik

two ca) rTlmrshphgt@i;deqnevidat wlth giradt ibagringh éo @&e up thrug rupeu them while

as 15 wal kways d. Thi | kway has  the .
sane | enC(jlfsnar‘f)%4 |péagter5lf’é:?5§er B\?‘?J?‘ﬁ}é% fﬂt foTvgyor and to drive
| ess. Tm@ywmm%oﬂlﬂmmﬁmaaﬁ&ens to |l eave after

parking car and to approach for taking delivery after

retri évalhe guderyays at ﬁ]ée sdgsrare Felisy et @Polyis Whgiekiaplatform carriers are

have a %b\dédnﬂltcggbxgetgt@teé%t%ﬁﬁtﬁadattﬂ'b%ts StHeHep la%ﬁﬂg:aﬁtb?s are to be

gui de ways provi he sides to nalntaln
track 20o&jedTiwdozled dntignyibedit femrwyﬂed with thr ust

bear | E?STheocotngegleorlug : hl{h%setm opatfto g]%r%é} log thecr%{%ﬁ‘n gi?ig.tRollers at the

driven’over attrormc over t
conveyorbaoch diﬁlh@feltutﬁ side\aRy sl‘id‘iﬁg g@lﬂé atf the eadpdfgildtey & platform carriers
carrier

keep them in position from falling in return side.
g) Plurality of platform carriers — platform carrier is a structure of steel and is a trolley like with
wheels to carry one car; platform carriers are normally of single piece construction and platform

carriers in our invention are formed by many assembled plates with hinged construction to facilitate
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4) The guide ways at the sides are relieved at points
where the platformcarriers are noved into/fromthe
el evator and at points where platformcarriers are to
be 25 | oaded/ unl oaded on/fromthe slat conveyors. 5)
The conveyor carries the enpty platformcarrier on the

return S|de Roll ers at the bottom of t?ﬁ rn side
placing fad Snevihlog iAo EYar HRr apamafon PYPasss %Pgﬁgfﬂﬁ famier has also a
recept&cﬂé rtb eﬁ1)§tch ke ptaf)é}g(fn drfds pi?lsihte' ORvdtbopbival lahRQ kd) ac&nkihBdate minor

| ural Itﬁ of platformcarriers - platform
mlsallglam:ntéptwesn twamalg marl%vetsf st eel and is atrolley like
carr r tf .

o s R PR SIS s S PRl revie
from tB@ktotage and o Qavk pikRvikéHh Ib@d‘k fasre tﬁ@ﬂﬁ&ﬂnmyommb/enaﬁs esynired comprising

pl ates wi.th hinged con ructkon to facilitate 4
of mograids, RegjsURECIRAMSHE> b Wéj‘n%t'@ lk¥eyor for aut omation

i) A cQHfaP BREDntrdIE 1HLEbidRR, cBMhiaRf, NPervak 3Ad ihoni't&%ﬁ@b@&la@ons of all the
to match the tapered arns in the el evator power

m, 2
handling egeipmenisdiet dsminard gwile 2hq prresRat peifaRee s fwhlch pomt they should
choosg? 6 hl x% in%vc?e 1§ery|?>)f tﬂélﬂjl: § OOthaes 2{%‘9 maFQE)ofnﬁeth‘?A i & unproductlve
pl ace them on cohveyors en
back arndcfuntht mzbvexﬁexft rozﬁ mu's laed stron ageheadriversp asd tocdchjsve ¢het desirgd results safely
din back fromthe slat conveyors when not required
and Indmss i sing  of monorails, hoisting equi prents, and

6. Dedctiptibh 8f Ak &ftion:) A central plc controller to
co-ordi nate, command, supervise and nonitor th

AccordipeteinmscisionaRi-Cy el STaFHENeP Aty SR BINade RIEFalipsqiiiayFls with two
bottorﬂrﬂgstqsh%etl dQﬁ/epa@géﬂcnﬁg alm/ARd BaRes, aatide With Slirans) 6‘1t entry/exit points

choose for parking and delivery of their
and other byelaabdvheo ecrae @s parkingpisinThe basemeniiis|generelty eserved for dellver}' of

producti v 10 b forth Y,

e 0PECHGH Fb E5T K0, IR BFE 4 5o horma woin

condlt:i(ﬁﬁUEidﬁ téedfhad ¥ phgzﬂdy of parkiiig.sids obesledrisfkeioda aefltralhmy with fixed first
nvention: . Accor to this invention,

tracksquRRIES BOBS I8 FETE feede dottb Pa%obwafeérw)ér PRy apoging alone the

abovev\ﬁ)l ArYOracROEL A RS ter Inf)R1ShdsainSiRddRnd@ht BATK WM reversible option and
and dellver%mstatlons with plurality of entry/exit
runs @ionmttlse sdig fiwed fotshemack. eRashstraitsby enedrle dpy @ BxedpagcRndhgrack running
con g T ST B o L BB B MG v
indepéreient tevergibleasstiohodriveadndi mgvelsrulharg trh_ersaudl fixedr decorgl track on the transfer
o6 AR SES B B 50 8B i e
movefeRCHShE PORENSAl BBkatl the @At pl’é&d' &NGE Rranffacmotlule if Réghired, without
one or nore transfer nodul es noving along the above
interfgringe §h¢ power armalckas agibng fnealrrﬁstpe‘amh%wh%ab%@ fegg movement and position
r ipl
itself gr%%g%[}ﬂgéhtse%{? aéc¥1lﬁ }é‘fgg% s't6 YRfkS | P lhFeaRROLAL @i t}%%lﬁt?d?ﬁ] carrier and to

_ rst track. Each transtfer nodul e
push/plbthe flatketh cedenidr pakolg/reuienalnigto/from the parking slots on any side of the
parking tier. When two transfer modules at each tier are deployed one transfer module serves one
elevator. However they are also programmed as a stand-by to each other as a redundant

arrangement when required. They are electrically interlocked for a safe and efficient performance.

In a system with two elevators space between them is utilized for storing platform carriers. Each

5
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transversely and at a | ower elevation than first

track. Each transfer nodule has a power arml wth

i ndependent reversible option drive and noves al ong

the said fixed second track on the transfer nodule.

The said fixed second track on the transfer nodul e

runs at a |ower elevation permtting free novenent of
elevatores pov\mwa"ralmﬂ witheatversitle optaon ¢rivede thayn atong atfixgd dHied track inside
the el%vagg} ’f”ﬂ/g slat RN yro?sd ar rre%‘r'é)w(a?(s %gr&&lf]%)f a{eg&b Yn gg)\?xgﬁ’ érf%g and in the.
basemﬁﬂvﬁhﬁﬁtcaﬁmilt@dsr bankfng/leztv&edffer trﬂnenﬂi.le&smgm&iyoxs are in line and are

security nmeanps to na%ﬂsor break c ct witht

parallg) e thedinf o B Kingy Reeeritis SPRTSRP RIS s o The two numbers are

for recﬁﬁﬂﬁdc?ranfl r 1ﬁ’1§fdﬂf'ir{é§lﬁé €fﬂcle§¥§ﬂbf th8' & Ptdrh OMetsite cORekbrd @n their top have
slots’on any side of the parking tier. Wen two

fixed walécwsysebetwg@uwésa@aceeta@m@ru Ié?te%wglch épMegdo gpeommodate one platform

camf:ral I?Vren{mn%J L(%lcgﬁtroﬁﬁ}gpeﬂpgeﬁﬁll?t\gcﬁ{ggc %@)’aﬁge& ga}ﬁiy a W design of a
platforme daméawﬁth &Omambea of prasssthinged togettopumiis mlirodii'ctadyThus alesign permits better
TS T KON

are prO@HYESH bbihedhds Sf ltﬁel %lhté@ forhidig plafoinh Gcapticrt thad malkways GUIdC rails run
carriers. Each evator has one_power arm2 W

along itheyentise Bpek- lspgthdﬁ thiy pareeyQss resret Bl BeRy of dsvaions 1 %tdhe point, where
prov1s§cfna1§ lfndddgsfbldg Joad ?]ﬁ)lllﬁv(ﬁttﬁ)é‘ latF¥fh §a!lrﬁ5rs%§/r\l’1@lﬁ9ﬁ(ﬂm§rs?stem The sliding
fron el eva ors on ground level and in
gUIdCS dnel guidsasiénumpaintaithiée platfarms cemicrsrin positigmduinggnovemeat besides absorbing
thrust?J g{lrgr?g rgll’el tl%l%e%&ap’;r ecs.are S9 r\éﬁl?/t%[a Ssl rGC\%/rel\Fe 0£I gp th%'étebeanngs The
convedtk Qi siipovted ttlﬂx@ﬁ@h(ﬁlﬂ ey @y&kﬁt sé@@mgt sochainbe rWelghiteaxﬁl by the hinged
or redundancr and for nErOV|qﬁ%$h? effi iencg th
constryctiqne ndepgades} fpechyicab hpeling, sYsHams (9n5peqrhyrving 008 slat conveyor)
comp @I URBHSra SHAGRR qWPnRA AfCdtsi fgﬁéd iR tRlkids@Pe ﬁ@'vﬁféd' Phe entire unit
meant to accommodate one glat orm carrler
is ando’mhl\ﬁénmm@h?dlanddﬁﬁé@i@d af pes buidding pedsee platform carrier
7. Dedesi ﬁonogﬁwsaqg a new design of a platformcarrier
%n? hultoer Of plates hinged together is introduced.
The adddinfpanlfisg grawiegsniré Mitdngltd er provida dgthwe nbdadtarsling efgbe gfvention and are
platformcarriers and chani.zat,j n of . thﬁhgﬁﬂand

incorbpp i G 320 G BP0 AL BRYBB FIMBIE Jgprpfiment of the
mvent%rﬁ&rﬁﬁtofg&héy \E}Qh PheAd dsOHi PRGRANITEtRNS ﬁﬁ{mplﬂ@'f kaMGofATHéedrawings should
rails run long the entire track-1ength of the
not be dkge A r@pé%{% BRY inAcessagn dinytatign o 4be F%Se‘&tl‘?é s§pPe pfpthe invention. The
| r i
draw1ﬁ’%§ at lgl\yé!?ed;)%wgg ro?lyllé? él ta{1§ E?%gplg?(f ﬁg)lélgggée ﬂ]&uféod)fntthe Gfivention. No
attemysth ns:lmm@ toghow eguandl gnd dmsurmtnlos demilndiha investipl &t horerdetails than is

necess::a%)? ré%r&({ﬂr] ﬁ%? aﬂeﬁt?{gﬁx}gﬂ(} rT111)1\\/166 q%(r:latrhg %%SIC}dife)? 1o 91?(%{ &itﬂ the drawings

making! a@bax@ﬁ’ﬂb ay&e skilled algh hbh fthiéiﬁievbﬁﬁfdnlﬁl 9f theifeendibn may be embodied in
conveyors are supported throughout to prevent saggi ng
practief. Fenainprpyompletshindaistangips o dininpigeldny ¢HiRa el G’E’?P?f‘oﬁ now made to the
t I
L R T
h0|st|ng equi prent and. desi gned Ilftlng tackl es are
Figurey} gstheigencraf yicveoftthe Rarkiesysts® and wel | i | | umi nated and

Figurd M thé ﬁfaﬁ 3RS0 RRE bREEA W ERUES ed cars are delivered.
6
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7. Description of the system 20 The acconpanyi ng
drawi ngs. are ‘i ntended to provide further understandi ng
of the invention and are incorporated in and
constitute a part of the invention. The draw ngs
illustrate an enbodi nent of the invention and
. together with the description illustrate principle of
Figure; 4§ élit nlamview ed thergonnsfloos pbgresarsioe reﬁ%“’?‘*a&’é RATgWg.
S 1 o | I\VA Mt ation or the essenti al
Flguresdggé%é%% ?E‘é’ c?%\%ﬁ?‘?g%rkmighmg} drawi ngs are given by way
Figuredf is tienschématicad ¢vatoresthp bystano weth slabconveyws aed siackedf t he
i nventi an. Nf) 25 attenpts is made to show structural
plat fogp SATSHIP PA¥PGN details of the invention in nore
Figuredeis @ld Hew M0 shidavingithe dsisaend éfthe slaff aondeyoent al
_under st andi n% of the i,nvepéii on, the description taken
Figureyf ishe Hiew BBSOMERE 2 PRIkiPhel the 5if CAVeYS t hose skilled in
Figure {s tROWel R §RWEE Bthe hOK-GBvOEnd dFehd SMBhV&Br.MY be
enbodied in practice. For a nore conplete
Figure fhig éhesplamatideievation pla pladferamneariigivent i on reference is

. de, to.th I . ipL.i '
s RSy LA 5SRO s a1

FigureFi Igis K sthémsatichdargmidetahtion efthotletdier it k porgersysttyrm 2.

. Fgure 2 is.the plan view of the. ba nt_where
Figure, ]Ieztgils the semeits §‘e§$°ﬁ}&eel?ar"§f£{i‘geﬂfsgenbfoﬁp %ﬁ?&n P15 he pl an
Figure/1 BWRS fldw ghadit oHpiikinboor where cars are received for
— parking. Figure 4 is the plan view of a typical
Figureolfy ik ithegflaw ehartfogieieeval-i s t he schematic el evation of
i ' i Slodeteet thkabodients
The i3 B3 lpnGi MenG RSN SUFAEREL 1OLA
of thesymdean:ng t he drive end of the slat conveyor. Figure 7
.S, the view BB show ng, . a portion of the slat conveyor.
I'Muk’i I5¥ é’“'@rqagcfﬂé’a{)?%\fy%@%how ng the non-drive end of
. BasthentqUdiveppameyngr . Figure 9 is the plan and el evation
of a platformcarrier. Figure 10 is the schematic pl an
- Groypd| Floos (rs¢siAe 8#Ati9Me transfer nodul e and a power arm
.Parf(j?llg%ell: 10 Figure 11 is the schematic plan and
el 8vation of the elevator with a power armtype 2.
.EntRigumte 12 is the isonetric view of the handling system
Exi{o& Lrgl atformcarriers. Figure 13 is the flow chart for
’ p%r ing. Figure 14 is the flow chart for retrieval.
. Parfting sfo@d | owi ng are the conponent identification that
are used to refer to the enbodinents 15 of the
- Tragsferapdulqragly,| t i | evel automatic car parking system

. Slat conveyor

10. Walkways

O 0 N3 N AW

11. Space for platform carrier
12. Return drum/Drive Drum
13. Drive Motor

14. Bearings

15. Support rollers

16. Guide rails for platform carriers
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2. Basenent (delivery station) 3. G ound Floor
(receiving station) 4. Parking tier 20 5. Entry
points 6. Exit points 7. Parking slots 8. Transfer
nodul e track 9. Slat conveyor 25 10. Wl kways 11.
Space for platformcarrier 12. Return drunm/ Drive Drum
13. Drive Mdtor 14. Bearings 30 15. Support rollers

17. Trafer@nddle rails for platformcarriers 7 17. Transfer

18T no%le 18. Transfer nodul e drive 19. Power arm Type 1

- Transfy modiledriye npqul e) track 20. Power arm Type 1 (for

19. Potviepdtsd BypeD@od tegnsfer hbdulPpsk arm Type 1 (for transfer
nodul e%_ drive 22. Power arm Type 1 (for transfer

20. Powstiyme) yrealytfet transiamgdple) neans.  23. Power arm Type |
. o bk means 24. El evator 25.
21. Poé/gf\?él}ﬁ g?‘ﬁff &br 1?3}1‘3[(:&# fodhlef &iivg v

type 2 or elevator) track in the el evator
22. Pot@r &61-TRmnkfontransfey pwdale] fmmgneticseatrdy me@iis. Power arm

2 RS L B TR 2o P, 2

24. Eléwpe 2 (for elevator) magnetic security neans 30.

25. PO\F)\)llegjl ztlrfmotrylr)r;: S%t[orr iel%\r/ator) track in the elevator

26. Power arm type 2 (for elevator)

27. Power arm type 2 (for elevator) arms

28. Power arm type 2 (for elevator) support mounting brackets

29. Power arm type 2 (for elevator) magnetic security means

30. Platform carrier

31. Sliding guide

32. Platform carrier power arm receptacles

33. Platform carrier magnetic engagement means

34. Platform carrier storage area

35. Mono rail

36. Hoisting equipment

37. Lifting tackle

38. System controller

The system will now be described fully with the help of the figures accompanying the invention:

A general view of the parking system (Part 1, Fig.1)is shown. The basement (Part 2, Fig.2) of the
parking facility is dedicated for delivery of the retrieved cars. Arrows in the basement at exit points
(Part 6, Fig.2) show the direction of the movement of retrieved cars. The ground floor (Part 3,
Fig.3) is similarly reserved for receiving cars reporting for parking. Arrows in the ground floor at
entry points (Part 5, Fig.3) show the direction of the movement of cars reporting for parking. A
typical parking tier (Part 4, Fig.4) is shown with cars in the parking slots (Part 7, Fig.4) and a
transfer module (Part 17, Fig.4 &10) with power arm-type 1 (Part 20, Fig.4 & 10) on the fixed first
track (Part 8, Fig.4). Two elevators (Part 24, Fig 2,3, 4,5) are positioned with a gap to provide

8
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15 31. Sliding guide 32. Platformcarrier power arm

receptacles 33. Platformcarrier nmagnetic engagenent

nmeans 34. Platformcarrier storage area 35. Mno rai

20 36. Hoisting equi pment 37. Lifting tackle 38.

System control |l er The systemw Il now be descri bed

fully with the help of the figures acconpanying the
sufﬁcuem\,spmd to mccomxg@imtab ratumavdrmﬁs (Rag [2aFigi &) of shstvemslgtranyeyors (Part 9,
L T e O T
30, Fig.ef 4)l Eu@oble\aatcs haf\a powsr amn type? (Resefeiig. b). TEbms powei artnstype 2 has an

(Part 6, Fig show.t he direct|
lndepqﬂéFfrtldéW%B’Ité‘dF‘éerSIh*ﬁépb‘?‘b%ﬂﬁ’d“?‘feé& nerﬂgjkxﬁa gﬂrff%c r@f‘?—i Fig.11) inside
the elhfdk | arly reserved for receiving cars reporting for

parking. Arrows in the ground floor at _entry poi

A tran(Sf@amodgle (Parg lé)Flg RolP)iifa stamaterak assgmbly upi gl%g@p@gﬂenbflnve (Part 18,
Fig, 10? i reXQr%'l_ﬁ &3 °‘thsat'£J§1'sfé9m ulel %8S GRdh Qaﬁ%éd“grst {8k (Part 8, Fig.4)

IS shown with cars in the parking
parallalt@t}ﬁa pafkdng slat,s (Firty7 Big.annh eaclBParkingtief Gartrdp dig.4). AHawed second  track

4 &1 ope Part 20, Fi
(Part 125 Fig il i st BEONT iRy bty cbreiringowds i tyfe 1(part 20,
Fig. l(ﬁ|t1%¥1§‘¢69§e§y {oPRE tmad4mefit & Re Irandfedinodiile (PaSIlV) Ellgetdl(w This power arm
gap rovide 8 sufficient space to accoqno
type 1t1h'ct§ m@qurp n ftives Rapad s Fipl0)p Hhigpowsr armdypeloalsq gzts a lifting means to
permif %Vﬁgg’&ﬁene %@rtfusgjoweﬁaﬂn%y;?b @udd@m'ehtHQh@ ijati%hﬁcbamer and the car, if
provide storage space (Part 34 Fig.5, for the
necesangtahd torpeation thedrahflgr moda@le, Pomiey agn type. 1 magnetie |nesans & push/tow the
has a power armtype 2 (Part 26, Fig. 11). This power
phﬁbﬁ?ﬁ??ﬁge 2 has an independent drive with reversible
The sl@D&anBy(ﬂQ (Panoy, g 2] HN@e arivdnisdmbtors @attrlackig(Gyand dﬂﬁe drum (Part 12,

iy eEESrvd e B o e U Ly 0 BN o vt
(Part Y6, 'l b NepepdRAherfly h&d CRahd togaa)f thd4 él&i cohPdyo¥d P 9 between every two

réversi ble o ption. "This transfer nodul e runs al on
carricf piagd (Pint 41, Fige k) (IRarecc@nmedate piatform caricesl (Peg pFig). Guide rails

(Part F@gj:%?)gr’uﬁ gttﬁe "y tl?ngxthg kit é@nvé T ag{i(‘idp ?’%lﬂlmirg:hﬁéf platform carriers

ed secon
(Part 3G),Figl9). Ohnithxetlblt afyslhdormeoati¢re iguhiodasn Fhpd. rﬁupp(N‘Er(ﬂlensf(Part 15, Fig.7)
ower arm-t pe 1

e e B N R b IS8 ks

guard§ Efbufb HhHest sbifdt$ tdkQRes 288 Barst ype | has independent
drive (Part 21, Fig.10). This_power armtypel also
Four sty ofthandlingneyatemscomppapgimonprd (Reyy éfeliie- 1 %%/ hoisting %mpems (Part 36,

Flg.l%;efﬁ%itd%ggne]d Mﬂﬁg [RERL h’atrpﬁ, ﬁiﬁgii),o{v&ﬂ 2 abdrint At R ground level, are
provided. All these embodiments of the system, viz, elevators, power arms type 2 in the elevators,
slat conveyors, transfer modules, power arms type | in the transfer modules and fhe handling
equipments, are programmed, controlled and monitored to work in tandem with each other to ensure
continuous parking and retrieval operations by the system controller (Part 38, Fig.13, 14).

8. The operation of the system
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necessary, and to position the transfer nodul e Power
armtype.1l magnetic neans to push/tow the platform
carrier. 15 The slat conveyors (Part 9, Fig 2, 3) are
driven by notors (Part 13, Fig 6) and drive drum (Part
12, Fig 6, 8). The drive and return druns are
supported by t hrust bearlngs (Part 14, Fig
The upuRngsy of hsaivenigon fiey ip, T3 pasyy adaptabiitn éﬁt myetf fhaggingppatterns in
parkingR&ribCHp dQlfqaﬁdgeTl% %%ra‘ﬁgﬂél EMRE %SP&{ tundertRMRSRAd ‘fogeﬁ(r Nouk Whditions are
arrier ates t 11, Fig.2, 3) that acconmpdate
dawnmmkhdqun carriers (Part 30, Flg 9). CGuide rails (Part
Nonnéﬁp Fh&w7) run on the track along the slat conveyor to
°gd & novement of platformcarriers 20 (Part 30,
Parklifg ONéhnal ésndions applovheh cirk agdopting foaparkganers os heymatch the retrieval

.9. Support rollers (Part 15, Fi provi ded
requesty Aor oA PTG ﬂi’Fgreél’iRé“’Poﬂ\ﬁe‘iY@‘ﬁ?“ o 'QI@C?BO%F?ﬁj’édecelpt of the car,

checkscé;\@ﬁ%lﬂ@tdngQlloé%fﬁit%rfnrgaﬁ{ér QRK QisPAPs atGuahctS a0 %%&s the client to the
hi ghest "safety to clients and cars. Four sets of

correch e paig af yl gmgnctlgnglr Theg gﬂgenﬁﬁﬂmmg th@ pagtfuctiens drives the car onto the
allotteg .é)gatféﬁ)el 8&1@1%# & ngngpgﬂg Eﬂ)&;ﬁ( % F@gﬁts égcks tgéga: glglvaﬂ(rg%way along the

walkvsh?.S"ElﬂE i repeuted s theet slg rcanHj/of aviall, Waee on@ Slapccﬁmeyateds full, the system
t hese e t he system, v

ot 5 SEDTELTR Reh Gh G St U Plvcrer. Onein

commbi@ismethe FPdeth @8ntrFIRMEIhe PoWer P eypk-2 ih thb %ldvﬁt@ﬂ&ﬁ@shng on the fixed
nodul es and t he handling  equi pnents, are progranmed

P
third teaghin B leleyatendiramsnirers teas et oRrnRT 2 RIARRESATIRT P dagogar immediately
in frofR PR info%he @%Vﬁt&h TRE Rfey P HRseP ﬂ{ekdap% @1@ @F&?ﬁé’d ﬁa\‘ﬁhg tier, On reaching
oper ati ons e systemcontroller t 38 13,
the tneil,4)1e p8werTdrm nypeﬁan rdwnelafatctrhmosmgtoamsgiﬁuehm trqtzke m»eshss the platform

s invention.li adaptablllt
camerlsrévé{hqhﬁ %ﬁ{&nﬁo &lf) Xta{t@lgﬁ fﬁr (i‘iu E'YCP PSP RIAndE eto e ¥jsin place by the
controllB€ TAP @amféransdudd, nidven Msﬁﬁm ﬁﬂdﬂﬁiﬁk dnquilrkal@dlene;akqes the platform
hour conditions are escri bed bel ow, Nor mal

carriercwiy fhej ghaear &0 thadesiagated\lptriIn reashinier the Asstingiany thgmepyer arm typel in

the tr&%fe? r'h&lﬂl% oS80 Llits QRN 1 tRY PRI PIRE dn@SEf Wﬁ@&llamtsﬁﬁeand electromagnet
retrieva requests. As a car reports at t he

Operatpse éréptn |thmpow¢rearmytyp@m roeves ralsinigethe digkd ssdond] drack fretheitpansfer module,

pushmcgathe PFatf% &am%p %nﬁqhg&?l l}eltg)tb[b% ﬁlilzée/ttegrnggptg'li'll}e e;gcﬁ'séeq taﬁjéﬁ%eof Qbter placing

the catini th@lot Rturieto iBPoOLIEGH oﬁ ﬂter tyanpfer miodale. Thesslgrconveyor moves forward to
|l evel . The client fQII ructions drives

place e ngike PSR e AT et il AP B B Fiegor ffapinue the parking

operatfihe |t1'llea$l th@ﬁgnzmhﬁ% Efatfoﬁﬁ b%%l%,wﬂt}f)&i@a& REafArfrddR theidt kdnveyor. Such
away al ong t This is repeated till the

receivigigaand porkimeg/energtions @nelaltemn@ﬁ betvecen thertwe sty 6gwieyprs ophg ground floor.

The wbglr% tt}z}égﬁsfﬁéflg)re‘&e%%rb%' 1% ‘éﬂQPig,tzlﬁz f(ﬂr&garﬁi%r ects the

orting-car r vacant sl at
Retriéahvwjar a r@&gtlfmgretr(wtﬂnﬂﬁweﬁ thersystre coysolém henystah lcentroller directs
the tr%qlggzégr?ﬁ e n tq;]ets%g 1fic parq(lrgghgeretloel\lllg\t/é) Ellong[t)l\{é %Qec{) %rstt I?I%ck to reach the
parking slot. On reaching, transfer module power arm typel positions itself to the right place and
lift mechanism operates and moves along the fixed second track in the transfer module towing the

platform carrier with the particular car onto the transfer module. The transfer module, moving on

10
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third track in the elevator, draws fromthe sl at

conveyor a pl-atformcarrier with the car imedi ately

in front of it into the elevator. The el evator raises

the car to the specified parking tier. On reaching 15

the tier, the power armtype 2 in the elevator, noving

on its fixed third track, pushes the platform
the ﬁxcérfurstenask witrles ttfteaal@tﬁvrnmamﬁrt\hél thaicar tndgha waiting elevatod Jlhe power arm
type 2018 r%ﬁer 8lIeYe§or ?nrm? slgllt]% ﬁxe‘:’é@th rg t clp dr?;og&gs ﬁt\é ptlzﬂﬁ)]gmx ala’lefr w1tht the car into
the eldvaRe kn® thet dieaputidésdedd toethe dﬂﬁfefy @stidnh ®np’eaﬂ1i1@ tie dellvery station, the

carrier_with the car near to the designated sl ot
powerRAINPHY 1§ Hie deetar pashes the plRORp GRFer L ih {RFp@r ong forhey t/ffg@nt space in
the slak E&%?&r imIRAtH &y RPSotIoP AR didvafel fTHeQ @&1\/%5/&*}50@5 if&%vard to place the

ft mschanl sm and el ectronagnet 20 operates.

retrievedl gapovibe dglivery ppiat andriovsimulignsagsly hesitioncibg I@é‘t:Yﬁ‘?@Int space in the slat
conve%(g?i(rr‘iil%reorn? V?}“ I@% %tﬂlg{biéosﬁmgf gllél ‘mev L{)Z)IQ alﬁgnstp &h%é(do({apg occupy all the
vacanespatdsyip eheklatomerey@l dbe clgent, ttiﬂeng;elue fromt the rrmhmysileﬁtallentsance display,

ks 55 U S LRSS R Tl e v

the tw8 @Jaf b&fve%rﬁ th thB8adedfent. Thé @Bl tAing iR pRkaI&L B a Fdw Sheet (Fig.14) for
continue the parking operations til F all the

clarityr epmi ni ng platformcarriers with cars are cleared from
Peakhgﬁré Aliopiveyor. Such 25 receiving and parKking

atlons are alternated between the two sl at
Parkmgxnmet}he rstartmf thérdayy theudeanant dor parkiipés Whtsl reak.HTngppegvith the situation,

the syﬁg :ci%isglﬁe?d %aoggloggggxs?efe (}1% %la nv%‘3 {hg (ae \rfér§/ %é%célon into parking
operatfohs ttE#IMhe Githistidnl ®Irmalifes. THS b@one Oﬁlﬂitfcﬁlef eiked hdditidml chfeao coordinate
transfer rmduleinthesecifi%.parkin tier to eh
among, thg siat CRRYeYPIR &f RrPRed Exeulik Bthisaranes gt tﬁ%\maﬁl@y to handle parking
requesﬂ RQlgoutited.r eaching, transfer nodul e power arm typel
positions itself to the right place and 30 lift )
RetrigvabHakdveipg, @]‘o@ﬁ atoes obithd da Viessdemand éonlh@'leﬁalx&@l itsenealn d o cope with the

sxtuatlglé,?ﬁ? %YISQ:W %(ﬂltrf) afnp%gs% %n&Oé&) t@a? nﬁga(_t)tc?ﬁveey ¢ ansh% r@ewmg section into
retrle\m)@péretlon'Eh&ll tthiea sisfa€ibn Moehlezes. Mhe syGtedm codtfblleh eakfek xadditional care to

first tra carries the platform.carrier with the .
coord O ATE sy MY ACHT PHIRET ORI T ket B capacity t
handl@#e?r‘i@ﬁpﬂ'e uddRVi QbR i ts fixed third track, draws the

F at f orm carrier with the car into the eI evator and
Handling (#pragg):oPnaseibe sheremt eonirplderdesqapizey figlt geeupancycpf the spaces in the

Y St
delweFf?e%bepgq énh aq!%ﬁ\)égé B g&tsﬁgkﬁ{bg{lﬁgﬁ% cgrgﬁr’}?ﬁ(és?t'hgmhtﬁ%ﬁ?nﬁ éystem to come
into oparatiomt Bhet hmdhagamangqmm pimksSu;t He ﬁlhﬁmmcomvieydmmediately below its

i mredi at el ont of .th The
loading gty 1D OSEE B APl Sieg CHEmAEBL i BBl e stat comvevor
moved foRw&@lth bERY tIRAIAL plaiteknt CarfibiiddeaRRed ity the A8ddingdpbiith ®his operation
next vacant space in the slat conveyor in front of

contingpsetihelb hetrbatfomicpmises inHee Hacppevars BpErdedons til |
Handg’iF%tr(LgX(ﬁq tja@ﬁce ﬁn%"%%%teﬂll Lor{tn)‘l?ler Y&S%PECSS C@zﬁ:aﬁg’ Bh@he space in the

conve ient, taking rom-t

_ receivmgsseem)mbf any rshmcm\cbyexpltlaw systenalckugtralier ttomiviagds the laindlmg system to

drives awa del i ver and.retrjev erati
come St SFre b PR eI g e EP RitgRE Sy Bt ARgnatety from two
t he basenent. The whol e thi ngll s represented by a Fl ow
Sheet (Fig. 14) for
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clarity. Peak Hour Conditions: Parking: At the start
of the day, the demand for parking is at its peak. To
cope with the situation, the systemcontroller
presses one or both of the slat conveyors in the
delivery section into parking 15 operations till the
situation normalizes. The systemcontroller takes
storagectows,i Gumads a:lang theo moporatli angt placasoery thehdats paveyw nipelig rigcant space
r [ NAKAE
lmme%%\tﬁlé’c 5 the %%é)% '@é A %33‘; ggt S i S%JW a{ﬂjﬁ) pring the next vacant
space fgb I’ld)aﬁ&’rﬁg p01hl Rﬁ%mmnghe)tthﬂaufcbmseamér {Thes ofmyationhentinues till all the

demand for retrieval its peak. To cope with the
vacantsspaees i s slaf pRNVEYI K Oé%%t‘?"g} P é&o‘m @LLES one or both
The sgsftenﬁ Ren$bIfk, EHANRMRY §f | Plc! fAnK@E ahd idDPlayetdtions Id@h@nands controls,
retrieval operations till the situation normali
monitdts end ges drsinatesAmon Itherelevakass, paWET arsiwRe % af heelpvator, ‘ransfer modules
coor di nat
and POWeL altos tgﬂg 1 Bﬂ%?‘%ll ;;Saplgrrl? gg&é %gﬁ%?ﬁéwozs %g%saegl{egpﬁ{d ground level, handling
systenhiaam dhe lcvcmtmnsemdltherchsplasatshe entoesh| ed. Handl i ng
(storage): Once the systemcontroller recognizes ful
occupancy of the spaces in the delivery section of
any sl at conveyor, the systemcontroller commands the
handl i ng systemto cone 25 into operation. The
~handl i ng arrangenent picks up the platformcarrier
i mredi ately below its | oading point, carries along the
nonorail and stacks alternately in two rows. The sl at
conveyor noves forward to bring the next platform
carrier to be stored into the |oading point. This
operation continues till all the platformcarriers in
the sl at conveyors are stacked. Handling (Loading):
Once the systemcontrol ler recognizes full vacancy of
the space in the 30 receiving section of any sl at
conveyor, the systemcontroller conmands the handling
systemto cone into operation. The handling
arrangenent picks up the platformcarrier alternately
fromtwo 11 storage rows, carries along the nonorai
and places on the slat conveyor in the vacant space
i mredi ately bel ow the | oadi ng point The slat conveyor
noves forward to bring the next vacant space into
| oadi ng point for receiving next platformcarrier.
Thi s operation continues till all the vacant spaces
in the slat conveyor are |oaded with platform
carriers. 5 The systemcontroller, conprising of plc,
scanners and di splay stations, commands, controls,
noni tors and co-ordi nates anong the el evators, power
arnms type 2 in the elevator, transfer nodules and
power arnms type 1 at each parking floor, slat
conveyors at basenent and ground | evel, handling
systens at four |ocations and the display at the
entrance.

12
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10 12 W claim1. A nmulti-level automated car parking

system conprising a building structure with single

entrance and exit point and with plurality of tiers

(part4 fig 4 ),all tiers with equal floor heights,

each tier having a central runway with guide rails

along the length to guide the transfer 5 nechani sm and

plurality of addressed parking slots (Part 7fig3 ) in
Weclaach tier on both sides of the central runway and

each parking slot to have guide rails, elevator

V, SRTPR Mg [

L A'%Ee{ggééagghﬁurafgﬁmﬁﬁl ﬁgﬁﬁgts mhlgh £2F9@2§Q&ﬁghg%?gh single
entrante¢ and exelgmbit| @mi with pluraﬂntey oﬁ/teargl (rantd fag ¢ p.ah @ﬁrémlﬁb%qmahﬂmhelghts

each Berr &z{v&ﬁ? st ec!etnprgll h.%‘af‘ap'c W e%?] ide? &adlfszﬁ giltlfe\e/ ge ta ﬁmdﬁ the transfer
mecha@)snﬁ ahdiplughlingof hddiedsed pdriiaptslots (PghﬂﬁgB ) @lchl tied drt botlﬁ)ﬁldes of the

tiers, one or t tto st t with on
centra, 4 0 BEBROIURIGN (DS Db ol G b ) o serve as
commbh iffut/ QAR MROse Rhd!PLugAIRY Bﬂ plletd@hlth d&ﬂ'ﬁe@mbar@ froDtddeption till
above ground, one for receipt of cars gparts fig3)and

deliverhastdreetransfor mgehanisst {p tmsfer palletsewishia earr §omerlevaidr i@parking slot and
Vmevagye plurality of entry (part5 fig3) and exit(part5

i g2) points for 15 cars and people in receiving and

tations, the parking and delivery stations
Chmaggkﬁ%sé%ﬁ%re roor hei ght to accommodat e sl at
conveyor and handling system other tiers to be sinmple

a)a blfx}équug ﬁglcn{rq:(galgl figbHnhwith ality ©f g opned;i t‘@'ﬁt ojtgmmost tiers , with one

g LRV tifesC BiNeiht MO WRhd or both
twrﬂ%ﬁﬁs sa?g&%égntra ?ﬁ mgbﬁgi a | over glevatlonﬁt or po
basementr ¢i tgh lbwve] grpumi tohe éorfnempi dfi qasst (peart2 ¢igh and taatbthgzlijor delivery of

retnev&llﬁa%malr@g @g%ﬂB'SS&%rﬂa' Qaﬁ? Sffg?é) n(?% (1%3133 Efjpomts for

cars aﬁ’(@p&@ldﬁn&é&ﬁ&n@ﬁnd &rEivesitatiohs, thepaaling ast Mﬁ'bryW’tk)hﬁlg) have more
tier has one or two transfer npdul es, b) each transfer
floor hgheht taqepaymogtersiay ggnveyer anddhppdlingsyypigry Other ers ibespple parking

tiers w1§1 Ilegl}ﬁgt@ﬂ(;d’r Qkiof¥ioWcddMbERE Sars, 38¢h Wir kb hAdRACRANEGBAway, this said
driv d with reversible option, movi ng al ong t

t he
centraf rumdiyfalt adowerrclolation thea parking levelt, ovittow &ixed Brsh rack(parthfigd) along
the le%gqﬁ Eo gui V\Q\;ltelgrél%gfrgrr rfgégumes{ gaenﬁg)lluer\a{][at&g)rf a&c?re% (? p %éllgt%%)gg S)Qrt 7fig4) on
both sidey ef th% @éntah unywaly gardreactppaking tier kdronk er tvanidartsfee modulkes,
| evel to 25 accommodate one power armtypel and a

b) eacBItéSg‘ers 1%8&%19 SEJ@% kf cg)%) q{ Eﬁégl sftrlugﬁll e fr%e Ell'ifls'm(% ea'.[ﬁﬁltey Ofith wheels

ower armt
and w(tl?arrdeﬁé}fdlegt@nvelaﬁd amshtre\ezlrsﬂslb optiony mmvﬁrrgaﬂmghd fiked firsk&ack on each

h wheel s e ent dr
tier torrg%v&tgép]éﬁ{)% ﬁamﬁbwt]ﬁﬁart f?%mgva f%i%vg? to 816 élgflzil F](gslwé( antgi vice versa,
to haRakd Nevel) thd1€op level for carrying one platform carrier and the lower level to
accommodate one power arm typel and a fixed second track (part 19 fig4) for the movement of

power arm typel,

c) each power arm typel (Part20fig4), is a steel structure frame and is like a trolley with wheels

with independent drive and with reverse option, moving transversely to the line of parking on the

1
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1 second fixed track in the transfer nodul e; the power
armtypel is capable of noving under the platform
carrier, without disturbing the platformcarrier and
car, when required and each power armtype | has a
lifting means fixed at its centre, 5 d) each lifting
means (part 23figl0) is an electrically/hydraulically
operated device to enable novenent of power armtype

second @iRedtrickt inethe ratfformodids; rthfepowwrtdnmdapelf isrcapable of moving under the
ushing/ p orn1carn

h f
platfo carrig vgtﬁSP{sgxgﬁu%q%?ge}h[% I’qu’t [N farier and < car wth% rerq%%& Qr?d each power

arm typk @BAY DINREEE aleadd fixeatabits edntts, t 0 make and br eak contact
with the platformcarrier to push/pull into/from

parking slots, e) elevators (part 24 figs 2, 3) to act

d) eac?xshftlpg Lﬁi &ﬁg @eﬂy %ﬂ;’él 0 ?é’ hlz %leEfPlchWﬁy(ﬁaJlicél?}d of)é}bt'éﬁi cfe(q@@ ko enable

el evator” fl oor "and a
moveaenh ¢fypove? arm) typﬂebgwfénr thamhtfomecazm(rpwln 261 f@mhlpﬂpullmg the

platfow ggﬁere\{n Pﬁtpraﬁalé%XIO cfeﬁ?m 'itﬁglj sidd g&i\?\ﬁhé’i& We&ttbmﬁnet at both

rrve an rever Si
ends t@ Iiﬁalke Andb@dak hirﬁacp@zwﬁ theays] Bfdrytpeazridr do puﬂh/;mlﬂ ihtioéfront 'pa«knhg slots,

hird track on the elevator to re |ve
o) cleapons (R T8 110 LoPEva G SR QIS ARyt fotig® a Byl Wb et par
25ﬁg1tl|7%nﬁleeél@‘1aﬂirﬂobh&dmerﬁﬁm)fp)ége 2 to have an
el ectronagnet at the front end to nake 15 or break

D the e S 6o R iaP B YRR b e 0T i el
and witll ih¥&edent afiv®@Bnd With randible g)pﬁylstammﬁ@pmeadmslypéz to run on the
conveyor conprise of hoistin eqU|pnent

fixed ﬁ’(brﬁdfaﬁk P8 therevator {9 rrgeiy a theindafory rEiey e ébtef% ﬁ‘?or anc?dlgcharge the
same glﬁg]rthg %l%v?t ,%@f@tanﬁ% %Y Rhapben efe@t%’m%l@ti %trttﬁtgﬂbﬁtee%d to make

to unloa st ac hem after use,
or bredk thelcaytactnwitlyihe glatfotre cgrier,ons at entrance as to which
poi nt they should choose for parking and delivery of

g) ond Halvbo éﬁff‘EO%Vf: At ({8 é@)rlﬁ tHERYei ARk BhPdel fvBiySstabion] avoi d

unproductive back and forth novenent of "cars and

strain on the d ers; and to achi . t.he desire
h) hapdlng systeay Q1 g;lcg t: Cﬁ)nyc?yﬁé cogwasebpgxxpgép%, eaglgplents moving along

monofilk &N Efing - tadKI &t foOToaY GMtFdrRr tRALk &n R SatSEdBkRorPWREL they are
structure with wheels to carry a car characterized in

requird andhiptunigagiand stacle Aram afferupart 30fi g9) is a steel
structure frame and is like a trolley, the top plates
i) to dlﬁﬁéy arfdBguidethe patrorissat dftra@Rs @8R which paint thdyahowltl chbastdsr parking

hinged together for facilitatin ani.cal hand
and dplivers pf teRgatupyibereae BGRH Peiites thigwiipgwis HoRJafiHFE Ve bfkand forth
moveh@nt Bt kA Sltltaﬁl dﬁ%é heds; diﬁﬁ't@ dehiERMBEBEred Fesdlts @af&? ahd in time

conveyor (Part9 fig3) is a chain driven conveyor w
andpnmmﬂgnmcﬁnkhaﬂ wooden pl anks/

2. Platform carrier/pallet is a single piece structure with wheels to carry a car characterized in
that platform carrier (part30fig9) is a steel structure frame and is like a trolley, the top plates that
carries car is an assembly of a number of plates hinged together for facilitating mechanical
handling, has sliding guides at both ends to move in guide rails to maintain its position during

movement.
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nmetal plates hinged together to make it endl ess
general ly depl oyed in sugar, fertilizer bagging and
bottling industry; characterized in that a sl at
conveyor with a wal kway of steel grating structure,
i ntroduced between two carrying top plates to
facilitate custonmer to | eave and enter 5 while parking
or taking delivery. and that the carrier plates and
3. A shalckmeeysr (Pate fag33is aiimgn duvabeconfpyor tv@th fung®r ofiflabwopden planks/

RN RN Y T A L —

and b&tling] iABustry! dRarft@idedasl thdt tahslithdonséydp et E]@Ealltw)a)t alee stepl grating
thrust upon them while cars are drjven over th

structyse. aififredueed REPYEER 1P seEUngeR PlaHs Q) fagiliatspsipaier hdpave and enter
whlleg rbrat\!l\ﬂ g dEEY. %?tﬂfla‘? lthe @cﬁﬁél’l Iﬁﬁtes 4 &alk’b@&@ﬁ&t’eoj sliding guide

I'ng an retrieval in the milti-level automated car
(part3 tﬁag% iahepch yad that slglealangithelguide whyscapided dtrhgthssidgsof diie conveyor to
I epor et
mainiefy By ek Bt oo b Ped Wi bl Gl 6, @ b i on them
while ehre\aed ativenadses tHehBatfiahl @irriéroplaqed @ived b stat ebn\&ydr and driven away
transfer nmechanismto the designated slot.; cars
from plafSmSaHFrsubsequent |y have to wait and take their
4. Mefhd8 Bf F&kﬁl@%ﬁ SetMBRI irthe }ulti-fevePAARAEH carPaBkihg/ sybRm as claimed in
nanua to be delivered, the request has to take its
lcompm?lngﬁiagv‘e(tf on the earlier requests, the transfer
mechani sm goes near the slot in which the desired car

The carSasRE¥els&s for PhrikirRVie Hirkdted tocleMason the platforilcairit @¢ar the entry point;
el evator brings it to delivery point and delivers

elevatey tabes theanaliFt egsnspificd dier gpd g fomechaniaRoior F [dsugnatss! slot; cars
reportl'rﬁ%{lb% g& I hadto Wait /8 ]{ﬁﬁh& furP FkEH RO whis 2 PATiK ?éé;u@éﬂed mostly
?n mcarrier on t at conveyor through
manuﬂly emfoewepmrndl thaaequgstt Ies tol takd s mlm)abasedspn dhel etlrlher requests the
transf% rpﬁcg)ﬁnﬁrs %?:Ec’ n?ar%téht F‘lgf 1ng\21ﬁvgs%er eglrg\@Xargnggjﬁcgg,trretrfegeg 1tt, leaves in
the eléafor KSARN bripgy ilid delifery o bsd dQives, dilﬁib@ti haadlinggdrergr at a time,
the slat conveyor; only when the conveyor is full, the
Charaetl evat.or ha;gul s a car, inmmediately in front of it,
FEBRREE) at conveyor through power armtype 2 inside
the elevator goes to the desired floor, |oads on the
the cag pe dlirepaststfpraraskiag, ipperkedon wﬁ@i?gﬁ@nntcérrﬁbmfheémﬁwﬁéor through an

entry E%lépgafﬂgwﬁ Pﬁ{fm&g? thxp éi\zltg %Béffr;rgt uéo S Gﬁtgf'ﬁr glrﬂtlét \ggllkhlgy adjacent

to it “tlﬂneumaqt thecsat cohh@ot lncamgﬁ buffermdahgenmany gsrmbiksemo@rcatsgo be received

addr essed of and the power m el in the . . .
slong RGP FhhBE oRBYREF Tk [RGy pifh Lo gpediatly in
front 81§, FBUMRSsIdt Qoht &y oP BEblighOPowér drfietypt anhkile thé’TBIéu:htSI; goes to the

l'i kewi se when a request, nostly over phone, for a

desiredlogpdeadstorehe ﬁ&eﬁé‘@ttﬁ\?‘éfef gHiedhrough i paer; amy e 2.die power am
type %%Bgﬁ?sctto' ﬁiet o@irtuo PR MN&3Hor Eﬁcﬁthwélefgvabor }Jﬁ?mpﬂéﬁﬁ§ f#Mhking the next

e car positions over trans
car, tivottadséerancdule mésthermdm etlerrm;ie@s«bslt)hsldethemr ,antl Hepel in the
transtgr modu tlg rpugn e cz{rrpnttoyt?l al?lotted slot; and returns to its position in the transfer
module; likewise when a request, mostly over phone, for a car is made, the respective transfer

module, in the respective tier, goes near the slot , the power arm typel collects the car positions

3
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pulls the platformcarrier with the car into the
el evator fromthe transfer nodule, the el evator
brings it to the delivery station and unl oads on the
vacant top plate of the slat conveyor through power
armtype2 and power armtype 2 returns to hone
position in the elevator and the elevator 5 returns to
anot her work ; many such retrieved cars wait on the
over tginsfer modwleynd tfansferdmpdule mpveetvalbe ieleyatoh dhe elgyaserenover grm type 2
ri away cars. W.t hout I t...5, a
pulls (i AR ai B s e T e B EbR R Pl g, ctevator
bringstif® tht delagy statibhend wAlbdds ohealelacant topplagofCthe slaaedavagor through
systemas clainmed in 1 conprising steps.of the
powergirE\ P Jr i ROMVEE i HPS ZARIUARS tP hEME nRsition jr) g cleyatpnfRy e clevator
returnét§ AnSABE wotlt dEnNBIARhAHRNEERBRRL whil onlfle COIONAEYoP Tor delivery
with elevator was tried; characterized in that one
enablihg the| dusigmersdo drivpaway detwiteut@aidh sl at conveyor and
each systemw || have one hoisting equi pnment, one
5. MetHolitdfNBadiBe flaffomn dadieR oMb GIRicbavesbend Kigcksn@in the storage in the
_conveyor is enpty, i.e. at the start, the hoisting
multi-teyel aytamatedgar paking ystemasiclaimed it comprisipgsteps 8lel s on
the nonorail to the storage, picks up one platform
the el&atdr veth twal th&fzRahEtisrs Wad fiddhre hhndde; SiRrsdfe sfidé Whgondrtdhgement in

a lifting tackle, noves alaong the nonprajil and pl ace
combingties with %ﬁéﬂterowmsﬁ; herasterizsadin At 98¢ hgndling fysiget provided for cach
slat c&_lv%iblnﬁld LRE HOkRL WO hSRUSRTRE OGS Rert NEneS HRIMBARKIO and one

pick up the néxt platformcarrier; neantine the ]
monoradhwhgo rtherslag sonmyanid emptypdsi et die stad, Hexhoistingcegypment of the

| at e i mredi I L.ow th ' Lnt.. t -
ey B  BE R S8 PR o RgAn crc
alternStIgriage theswod 8rige@dintawith b lifibp ihcidel nadves hleng Hheseomkail and places

he day, th pistin t ches the | oadi
over et b e R RRE s e ABES R P 261 e sorae o
pick WiAtheiRks plaffeMe bariah; QRGntiRe tRO cHMRYSEMbvAN@rPAraas position the next
alternatively between two storage points; after

vacantplaisaninegiatdhe belpwttholoading peint; dbgirecesa srntinges e theeenvaypr is full;
.. i t i C . e f i .. .

i s Ak RS TR LA Bp AL R i cnipmen

reachesnitierloddieg poiationg theicntiveyoh epidgseupathicaplatéamt cartiess travels along the

ool GO 5H Sharh BB A RE PSR ARGl v .

comed BacRTP tigyRedih® poidbtcpioBp the HOXA bladfornkNeeddiner tHe badveyor moves to
anong el evators, power armtype2 in the elevator, .
place theaieat platfompenimier, undshdhc larding pojat theonersiop capfypugs till the conveyor
ismn@ﬁﬂyle’ sl at conveyors, handling systens, display at
e entrance and guiding systens for effective and
efficient operati.ons.

6. A method according to claim 1 wherein central controller with the software is employed to
command, monitor and co-ordinate among elevators, power arm type2 in the elevator, transfer
module, power arm typel in the transfer module, slat conveyors, handling systems, display at the

entrance and guiding systems for effective and efficient operations.



