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DESCRI PTI ON OF THE | NVEN TI ON MULTI LEVEL AUTOVATED

CAR PARKI NG SYSTEM 5 Background of the Invention: 1.
wee@osm2atereas milli [ evel automatic ear paP&T/INROGEAB0344

beconme a basic infrastructure in the current economnic

devel opnent, the over dinensional platformcarriers,

that too in large 0 nunbers, posed a challenge for

Dﬁixﬁ@h}’ﬂﬂ)ﬁ%? @ AP NTHGKE s a time gap between

fWwo successive vehicles. Wien a nunber of

LGl es.re ALt 19 g as it
Mmmﬁﬁkﬁtbyzéﬁho@?@? RREIGRBeY &' ot em
is so nuch as to cause a vi rtual breakdown. Vehicl es

Badpgrdint of éhe davkntignhave to wait in queue causing

irritation to clients besides creating traffic
1qxpagast|on Simlarly, when the requests for 5

retriev i n heavi C 05|n .hour s
‘ E&/‘éfsem“géi‘o@gs““‘lﬁ’ﬁ}?ﬁharg‘b%%{‘é“’ h& g‘o8§‘“hé)'? IC lnh{ghu%thl% in the
Sculﬁn‘r@]nt\/\&b|1<§vl’ﬁ1;1,6(1(*;&@“0};Iﬂhl,x(it(l (HraseedliegadnaMplforh e:an esdlthat tdrain large
the growmth o | evel automat
nw%iq iPOsesls@ | ciml “HEigu handﬁng Bfl sforage, SH’F@QD‘%&:E&&@B between
haFBﬁ% OgolMoorILlc@ésElv@)(/elhbles UnSefPatrambebof \QB&,lusfﬂlimdﬁhﬁdaneously for
6. 1991 stipul ates one el evator for every entry and

pe@m as Tthleﬂpﬁ?ﬁso(i‘”‘aﬁ pepk 9uige fIegyEssHiGi elhs HHEA IR RYRYCH as to
cafe ﬁl/ﬁ\.’lﬁ‘lt QE&dEQ/na%W'Test E}%@Aml baARBQURVE &ﬂ\ld@iﬂnscufo% causing
parki ng and delivery. This has limtations and
irfitatiarhter cliediseres gy cuattingctratic @emge@stemwd %lﬁalééyss\amnnﬁbe recpygsts for
| I
re{J revg g%gxl fh ﬁé’a%lli %Eﬁ% n(glﬁ Hg h?l}/l s,I 4 Srt%nh évggé:r:rareesr Q}}T?’éf]%%c%g% and
g(ﬁﬁ eays;epaarSaat fér X Wi)llatbté sehtioy hgmmm gedl witlt the rgruitahataire grpwth of
and the transfer at.f.or. rriers fromexit to
th%Hl”lltilgﬁﬂlaHfon?%’ccPﬁﬁ“H@%%lh{%‘?s ‘%W@e‘\%gue attenpts have
been tried by providing a nulti-tier storage inside
the elevator. In short, handling of over-dinensional
2.4rigroitsh carriers in O |ar ge nunbers and the peak-hour
pressure on the systemremai n unaddressed. The prior
our own application 216/ CHE/ 04 effectively
Descr'\?génthe dr awbacks and
The prior art by the U.S.Patent 5, 024, 571 dated 18.06.1991 stipulates one elevator for

every entry and exit. The prior art thus deploys quite a good number of elevators to

-+ answer the simultaneous requests for parking and delivery. This has limitations and

further adversely affects costs and space saving. The prior arts are conspicuous by their
silence on storage and handling arrangements of plétform carriers. There arc separate exit
and entry points in the prior arts, and the transfer of platform carriers from exit to entry
point is cumbersome. Some vague attempts have been tried by providing a multi-tier
storage inside the elevator. In short, handling of over-dimensional platform carriers in

large numbers and the peak-hour pressure on the system remain unaddressed.

The prior art by our own application 216/CHE/04 effectively solves the drawbacks and

disadvantages of earlier prior arts in the areas of simplicity, space saving and
{
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di sadvant ages of earlier prior arts in the areas of

sinplicity, space savi ng andconpact ness, Hence the
weyBrmesmoas |inmted to two wheel ers of |imtedPCEHPR004/000344

where platformcarriers are of nmanageabl e di nensi ons

and wei ghts and cm euing two wheel ers are of no

serious consequence to traffic because of their size.
conpactnesy.e ftenom tihiystemnvasntihide, tot therelfasices of Bimited enpagitsorbere

platé@t@tcghie‘{sg%%kcﬁ dﬁ!x‘;\%}ggdrb?eﬁgll\lwﬁ;ﬁ 193e§1 doxfxfughg Rl g[mﬁ% two wheelers

are piarokierigussopategmeica Lvrhifi bted:mase:catrthelasnee st or ed into and
retrieved fromaddressed slots automatically in

practical, safe, speedy, reliable,
3. ]§§gﬁ"?rl and cost - ef

ndl .y tiv nner, in whi
Thig Bveiop ﬁ? Re@r%rlet%?vr?mw&ﬁ@%@é}*i?a%\f 6?‘2 lsaqVﬁnWﬁS@% the i prior art
sylelﬂl hh@ VO G fieahf NS eP| AtRehiddOtar Taftihd 3NN $n d\ﬂnllth@)EYCals are
in which the platformcarriers are autonatical

w&htm? R0 ! i?fé’é"%léﬁmr‘é\tﬁ‘tﬁs?‘é‘d“%iﬁd‘“@ﬂ‘h"é‘kﬂbf 1ne%smm?eﬁl%afa¥q fpfe,
spedd§ relifble, QRELETME ol 'E]ecogiaéffbcf?@al x%ﬁx‘ine@flntvﬂﬁclpéa‘?§ 8be parked are
invention is to provide la systemin which cars are
simaltapp@ugly sared,dm avhicdt ieirievedicars ampladert & sisnltgnesug delivery and in
I | I
whn?gfhlggﬁ%ftfo?ﬁuégé 1re|1 ?I'Iéen ngmgzﬂ ﬁﬁﬁosxftg ulse ec%? re ﬁﬁgogﬁyd stacik piled
whehgioaimatster obj ect of the present invention to depl oy
nore nunber of relatively |ess expensive transfer
nmodul e for simultaneous operations :on all parking
4. Objeaive for the optinumutilization of the hi ghly
expensj ve e{levator and to, ensure qw ck parking and

Thcrxﬁup pRiGEl of the presens RN 1@5? Brvidss af;y-ﬁ@,nb iewhBigh cars are stored

intol ﬁﬁqgﬁﬂe@éﬂ FrOmPldaMds e s@ot§¥1§%ﬁmléé]’1@ if RhAeepastaNang] bRedy,
of the over-dimensional platformcarriers

reliahlp, ospatiienally gndiagsiseffestivempinei.ent, reliable, fast and
cost effective manner to answer the present demands of
"fit-and -forget' trend. It is another object of the

It iqomeﬁlmntobjam/eﬁtﬁeopremmt mpeentiasmmedeﬂd)y WOm(humkmi aft slatipely less

a enent 0
exogsh i RE IR s PRBTETRL: cPratiofsor Mapsking Nogsy Ly, e
optifunt DEliZaties @ tthd mgmyc &gRndiee Elel iR toh@seﬂ&t dquiclapstking and
exit points with ease to neet the peak hour demands ‘
retrig¥di des meet | ng normal demands.It is another object of
the present invention to receive cars reporting for
parking and to park the cars wi thout pressure and to
It ispmothesebject pif treapriesept ofvemtanrtp gueMide eepstest Hr avdageang harding

" of the over-dimensional platform carriers automatically in safe, efficient, reliable, fast

and cost effective manner to answer the present demands of “fit-and-forget’ trend.

It is another object of the present invention to open more entry/exit points to allow

simultaneous placement of cars for parking/delivery without waiting.

[t is another object of the present invention to relocate the entry and exit points with ease

to meet the peak hour demands besides meeting normal demands.
!
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a plurality of retrieved cars to enable the clients to
collect their vehicles wi thout undue wait. It is

wa@pwuios202obj ect of the present invention to al POWIN2006/000344
acceptance of cars for parking, parking, retrieval and
delivery of retrieved cars, all sinultaneously wi t hout
peratl al hindrance to each other. 5. Sali

It igangther *ecﬁ'ﬂgtﬁrpé‘ssgﬁttmvﬂ\‘}@ﬁtt? &geweé:jnssnhmfx% qr Ena[lvng and to

par® QSO dae Fe@ﬂhlé mﬂ%qﬁ o@fs :Pbmhih §1 ¥@leYal SYRRRS a¥@®to place
| and space. b I mparts forward reverse novenent of

a plurdity pBtdudeves G&'ﬁrlp enatdy Usi ¢ishe tp@gwpu theimpdippdesi withglug gadue

of the cunmbersone dog drive and endl ess chain

arrangenent and does away with a plurality of tracks

on parking slots and consequent alignnment

It i§ QxPB} él g%ﬁ% Sf‘thg Hoxés:’e]xtﬁt(rj@gglﬁld)en s \é\ﬁ) a(tcrer%t%nc% 6{ Qgp? ffc?rr parking,

paxkxeg,eneslebhleam!pdalwm yacﬂdetrhteccr cirntigsiamitarcoiisiy evithosi oygraional
s a concept to sinplify the transfer of
hm%é\]ceqf)g?(;h 056% ng and retrieval into and out of parking
sl ot s. I ntroduces the power arm as an i ndependent
reversible option drive in the elevator to
5. #éPQ%J%%g"ﬁ?atforn1carrler with the car into and out of
el evator. e) facilitates sinultaneous placenent of a
Theprgses |“t/§/“‘8f‘ Ttars for parking/delivery at the sane
&) MRbsthntialy QW8S tlkVWqulﬂ%ﬁted'I(il)‘?ﬂﬂblﬁ l/@% CERAVISY O siicth
reversible option drive in front of evators in
§) dinpdrts foverdany asspumvenanhofttbe efatlorm toaeief dyisimply push-

as ﬂunl 1{1&)118%)?6@(3 ;Q,E?he cﬂ%‘%gg&ﬁg3038\89%&2!?%@%{/8“5 ?lhﬁ%%lﬁ%ﬂggment

wal

carriers
] ommtisddmetweae;nwtxhem soratityadf tthaelys anepaaldagt @dik eantloconsequent
nmechani c h) nodifies the basic |ayout by

pr GVEBTR Cf)gllﬁpcq%’ﬂ?of vertical storage space for

R} ahfreduses powdrels datimasmer tnb@u [elbeMata0ng ihdepBRdeit direct drives
basement and ground floor.i) Introduces a nechanlca

hantith FryCisipit @ronGind dhaiieinisatation inse a swglFeiodireen P goncept

pl at,f V. r
anaﬁ)tsgﬁ}g}tg 2{1(5 t)rl%‘fs?eroc)f%'m ssﬁoﬁﬁaaolg‘(&{é Y ASie W8 Rto" £AW: 89 parking

slots.

d) Introduces the power arm as an independent unit with reversible option drive in
the elevator to draw the platform carrier with the car into and out of elevator.

e) facilitates simultaneous placement of a plurality of cars for parking/delivery at the
same time.

f) provides two independent slat conveyors with reversible option drive in front‘ of
elevators in ground floor and basement each to offer the facility as in () above.

g) introduces a concept of platform carriers by assembling a number of plates with
hinged joints between them so that they are adaptable to mechanical handling.

h) modifies the basic layout by providing four row of vertical storage space for

platform carriers between the elevators in both basement and ground floor.
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carriers when not in use. j) introduces a guide-rai
system t hroughout the I ength of the slat conveyors
wWe@x@es2024 t he transit point in front of the el POBIN2066/000344
and | oadi ng point on the conveyors to keep the
platformcarriers in position while in transit and to
absorb thrusts while driving cars onto or out of the
i Rlro8RRY 8YAEShanRal PEREGRE REHGR thsutvUQatln\(%mcln%yml @ place
According to this invention, RCC /steel structures are
er pletferth ¢asrigre overdéat cpeyesom cwhep agckirad andrivestdsipélaplng plptdorm
reser very of cars and the ground floor is
de%ﬁ%%ggﬁgfg?qgg%%|V|ng cars for parking. A plurality
jpf irtt'roelnsssiasgtpdeer\mldgsielﬁ ahlopgroklt thg lexfgtlpaf thedlac asrzeydtactrept

ti as, a ar ki .S on either side
i 01 1Pk B0 B L Rbe dhRe SBPRObr g O Rah En B PEoh el Eors o
Ea(@i&pttlhnelﬁlaﬂn@m aneerdlin l"nﬁu’te)nt whinsihafanfoatt ®sabe®mBi hgusts while
al t he above f EﬁS track. Each transfer nodul e
ha" “%ﬁ%%@“%?h?h& MSEPRRENRt reversible option
drlve and noves along a fixed track on the transfer
e. The whole conplex is well illum nated and
6. DV%HP??%?%@“A%“F@P“bU|Idlng codes. At least two
eIevat (s _are, ed al ong the aX| of t line o
Acecf R R Tirtieh T4 b S S OE" BEersiA 1§ RHeESierSpbPHKe
The BhsRtfelt 1 ERENEECTS dEFACH 6f eMataall thesrane fRANEE d@ERxted for
with O a reversible option drive to nove along a fixed
receiy g cersi 495 .paléntghe/\ewlwﬁtmf tiepsiy BIOMIICE dpfveyloing ofmarked cars.
Each?c eg‘]’l%sgfglufanit}f $ Elgﬁ%slﬁ gﬁst%elﬁstlcgﬂv ?{ ﬁ)%gig}zlgfﬁ 13)' gqlo'ng the
entirafangth. Hﬁmhmevmw<n¢hesenc@nvﬁ@on&hanenowninhegamdMaVQﬁxed
track a‘% c# tra [te l ne of, par v%h 1d d | ble Qtﬁ o ve
ot s 4P \/8‘0 HSs“é‘S Sy 8?‘2 Vih ?R}oB %h%vgfsé & RUG L
and mdemdlangxa arell track oApneiaAgfet ddelef Mak aniol®kohprx is well
stem The 5 slat conveyors on their top have fixed
”“mﬂﬁﬁ%mﬁ§§@GW@Wdébﬁ%@mHQWﬁé%ﬁ“tmo adjacent wal kways. The

space bhetween the two adjacent wal ys is provjded
At legalciitridelatass aiePrpy ided o i el thfm@eaé pOGS itk puctn

spac€ 9&3@@&4 th@h d@l 9% @h@&ﬁq @Jrﬁérﬁ OTERLIC AV At6 s 'oﬁe gmag@,q with

a new design © latformcarrier wwth a nunb
a reverfsibid aittios dtnuvngemomgenmﬁX¢dstra0ht1me@@|levar¢n s desi gn
permts better managenent of storage of platform
Twocamrmﬁwswamdw@rme@ﬁahnzépnbnf@kwwnm pHHQWGwlhgelam%lnthe

T
and @k Qflglllélhte tﬁmmf ef bdiramlg | Ravgitsthleobpttdnemotors drive these conveyors,
The two numbers are for redundancy and for improving the efficient of the system. The
slat conveyors on their top have fixed walkways with space between two adjacent
walkways. The space between the two adjacent walkways is provided to accommodate
one platform carrier. The conventional concept of single piece platform carriers is
changed and a new design of a platform carrier with a number of plates hinged together is

introduced. This design permits better management of storage of platform carriers and

mechanization of their handling. The sliding brackets are provided on both ends of the

4



15

20

25

conveyors except in front of elevators and at the

poi nt of the slat conveyor. The sliding brackets and
w@eiodm3z0ad | s mai ntain the platformcarriers i NPEDEN20G@00344

during transit besides absorbing thrusts during

driving in/away of cars. The conveyors are supported 5

t hroughout to prevent saggi ng of chain by weight and
plﬁc)/s LJWM@ P@ﬁgmplc%tu%ﬁ AN TH&H‘uR rm@%[ lnﬂgceg%kqﬁﬂétl] of the

Systens h serving one at

coav:ﬁymeyemceptmoﬁ'pmu o:{ u‘agamnmx:iam th,e pkvmt st thegle cpuicporentThastding

bl‘% ’etf %ng: %)‘}]@thﬂhn%a"?%‘g‘ lhﬁ\s}oézﬁfq%gpraqu nb%osgécp[@vmg tl%nSlPQeSldeS

abstnsliag sthaae dnang td?ﬁ/nq;eSﬂﬁWW ldi’ncsﬁ’§ t tRe ervROEioPERkS supported
reference to agc an |n as follo

th*ﬁ fejwét%m%cnt ?ﬂéf:‘g‘jéﬁg i g Weleds anf’ ét‘pimwgﬂ”fta%cﬁqmttLg?“m

Vi .ew
Fopi e Bvéamc%??@“aﬁé'aﬁwd“v SR o, P o 1 o aopiegpeyon
combavin@fmohbilgidasing chlipokniMiadesi gaisi raleacleeeiny pehvided.
parking. Figure 4 is the plan view of a typical
7. Pasdeiprignfdf dlog sysfengur e 5 i s the schenatic el evation of
the facility with slat conveyors and stacked platform
carriers in position. Figure 6 is the view AA show ng

The NBvehtibl iR Ritel hRlesdh@dd ﬁ&ﬂ"cﬁé’@é&cn?ﬂcﬁi GUfiR emboBinidh® with
vi ew BB showing a portion of the slat conveyor. Figure

refgrepge torECARAY DL dghtNsne PHewhon- drive end of the sl at
conveyor. Figure 9 is the plan and el evation of a
platformcarrier. Figure 10 is the schematic plan and

Fi@ir@i/éiatthc)gemfaltvm ctfnm;szfrkeingmwuye and a power arm

. Fi_gur s. the enat | an and, el evat,i

PiGE 8 P it ST e el e €S ek

FidBOBRithe plad vy effthé Reunaned i wigrsysd avdceived roatpmrxt@
carriers. Figure 13 is the floor chart for parking.

F‘@“’g‘ﬂu‘séhﬂﬂlapé”et“h‘éfaftb%‘é?l rerarg 19%r retrieval . The ‘
Fidupd |50Y¥' AR @hemhfie cRONRANENtL @@mt%f\i/lﬂ@tshpraoﬁ ?Blsaén% stacked

used to refer to the enbodi nents the sys
plafermicairigyseh pasitiomat i ¢ car parking facility f2.

Figx‘rflé ENERE view AA showing the drive end of the slat conveyor.

Figure 7 is the view BB showing a portion of the slat conveyor.

Figure 8 is the view CC showing the non-drive end of the slat conveyor.

Figure 9 is the plan and elevation of a platform carrier,

Figure 10 is the schematic plan and elevation of the transfer module and a power arm.
Figure 11 is the schematic plan and elevation of the elevator with the power arm.
Figure 12 is the isometric view of the handling system for platform carriers.

Figure 13 is the floor chart for parking.

Figure 14 is the floor chart for retrieval.

The following are the component identification that are used to refer to the embodiments
of the system:

1. Multi level automatic car parking facility (
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3, Gound Floor 4. Parking floor 5, Entry points 5 6.
Exit points 7. Parking slots . 8. Transfer nodul e

W e@ck3D24 Sl at conveyor 10. Wl kways 10 11. SpeCEIN2006/000344

platformcarrier 12. Drumpulley 13. Drive Mtor 14.
Bearings 15. Support rollers 15 16. Guide rails for
platformcarriers 17. Transfer nodul e neans 18 .
Transfer nodule drive 19. Power armtrack 20. Power
ar fn HEEHECHN the transfer nodule O 21. Power arm
drg'vQ}l.OL%%mg’?fwer arm magnetic security neans. 23.
Power armlifting neans 24. Elevator 25. Power arm

t r 4clPailing f9pg el evator 5 26. El evator power arm nmeans

275 Eﬁ&glrpomsns 28. Power arm support nounting brackets
29. Po arm magneti c security neans
6. Exit points

7. Parking slots

8. Transfer module track
9. Slat conveyor

10. Walkways

I'1. Space for platform carrier
12. Drum pulley

13. Drive Motor

14. Bearings

15. Support rollers

16. Guide rails for platform carriers

17. Transfer module means

18. Transfer module drive

19. Power arm track

20. Power arm means on the transfer module
21. Power arm drive.

22. Power arm magnetic security means.
23. Power arm lifting means

24. Elevator

25. Power arm track in the elevator

26. Elevator power arm means

27. Power arms

28. Power arm support mounting brackets
29. Power arm magnetic security means
30. Platform carrier

31. Sliding brackets
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30. Platformcarrier 30 31. Sliding brackets32.
Platformcarrier power armreceptacles 33. Platform
w@ 200ri0&2024vat chi ng engagenent neans 34. Pl at f or PCTENY2006000344
storage area 35. Mono rail 5 36. Hoisting equi prent
37. Lifting tackle 38. Systemcontroller The system
mAII now be described fully with the help of the
acco nvention: A general view
of “t L'Z‘ag*é} ¥y ’W“ i’ n“‘(’lﬁ) s 1, Fig.1) is shown. The
baseptfornf Earier 1ﬁatclﬁhgu@lg@ﬁeﬂt heamar king facility is
dedi ated for delivery of the retrieved vehicles.
Ar¥ollatpin eHECURHERE at exit points (Part 6, Fig.?2)
shgwiohg rdj rection of the novenent of 15 retrieved
vehicles. The ground floor (Part 3, Fig.3) is
sﬁW}HQﬁPyg?%%@FW@d for receiving vehicles reporting
fof7. pafikd AGe Arrows in the ground floor at entry
poi nt's art 5, Fig.3) show the direction of the
lnﬁﬁeﬁﬂﬁmﬂe@ﬂvéhrcles reporting for parking. A typica
parking floor (Part 4, Fig.4) is shown with cars in
the parking slots (Part 7, Fig.4), transfer nodule
ThPaysend Till Fiog). de e@smbed/\fuﬂlm \pdwéue Paimm(marﬂgum acFprgpapy@g the
: anon the transfer nodule 20 track (Part 8, Fig.4).
O el evat or s (Part 24, Fig 2,3, 4) are positioned
with a gap to prOV|de sufficient space to accommopdat e
the r turn

art .12, Fiq. f. the t | at
AT S Pt baskingteeiis? 4P ; Rl Srie St aPheS b fbmontgan 2
l"ﬁth)rofﬂgﬁ: SPARE fdcRay ts &ﬂlcaﬁd Got&ielli@r%l off e &ﬁﬁvéﬂ @dhfl@ésmérrows in
carriers (Part 30, Fig evator has a

ther Pasemansal Pdf PODIES (fml*g 61 Fig2) shoms thsodissetian M d@anﬁowgsem of
ré@flevel %Hﬁmerﬂle %qu\ﬁ@ Mok RP4LYERR jél i€ s%’l‘kir@nre@&dedzﬁar receiving

noves al ong fixed track (Part I ns
vemelessreevnamerfor parkingn $frewvsrio dhel @omﬁ@n (aPamtty ngintsgPeyt 4, Fig.3)

sh % the ct?(%n gfctg\g rw%vex%&it&w\ﬁ( %Q Hfgé)\c/) 1?]8 Eﬂ%ﬂgn%e@hfﬁl parking

Il ve
flovia(®ied, Fgdylie shows ‘aitlongsanfthe spbnldnf@slbts( (FPartt7 8Fig.4), transfer

lqi:qlg@i%ﬂ?% aFllg 2 &l 09 wtltmepo %{ [;rlmn&a Z%t Elg( P(grlt[)) onh the trgans{)ex module
track (Part 8, Fig.4). Two elevators (Part 24, Fig 2,3, 4) are positioned with a gap to
provide sufficient space to accommodate the return drums (Part 12, Fig.8) of the two slat
conveyors (Part 9, Fig.2,3,5) in line and also provide storage space (Part 34, Fig.5, 12) for
the platform carriers (Part 30, Fig.9). Each elevator has a power arm means (Part 26,
Fig.11). This power arm means has an independent drive with reversible option and

moves along a fixed track (Part 25, Fig.11) inside the elevator.

A transfer module means (Part 17, Fig.4,10) is a structural assembly unit with
independent drive (Part 21, Fig.10) with reversible option. This transfer module runs
along a first track (Part 8, Fig.4) parallel to the parking‘slots (Part 7, Fig.4) in each
parking floor (Part 4, Fig.4). A second track (Pai‘t 19, Fig.10) on the transfer module

guides the movement of the power arm means (Part 20, Fig.10) transversely to the
{
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30 parking floor (Part 4, Fig.4). A second track (Part

19, Fig. 10) on the transfer nodul e gui des the
woreneos24 of t he power arm neans (Part 20, Fi gpC/Dy2006/000344

transversely to thenovenent of the transfer nodul e

means (Part 17, Fig.4,1 0). This power arm has

i ndependent drive (Part 2 1, Fig, 1) , The sl at
moworueyodrise (Rasfer Sodkiegm2q3) (Partel YrFigan Ohy fifds qrosvef Ranthas
. .13, Fig.6) an r.u ulleys (Part 12, Fig 6,8). The
'”m@FW#Wb%WWQ§§‘g43'%& orted by thrust bearings (Part

o Fig 6). I . Part 10, Fig.2,3)_ ar .
Mt RHERETY (S Bt o6 het 6Bt Rtk Wt bh g @ end arum
pul st (|Pa1$ DQCHEGF@V rhejcﬂnnnEiuge)%,z@a sipBoR&CONMIRAab&riRbAPhAN A Fig

carr Fi g.9) between two adj acent
6). Mﬁlmyépalm@ dl"ég Eéo e ppgprently fixed pn7the tgmolbihetsig conveyors
with Epﬁ%‘@&‘ (Bhong Hife, 3$k@£cc819ﬂ1\6@¥t9r Jtl%ug Q:ng‘%[g rtHRY @[E,Bﬂtbeﬂf/een
platformcarriers (Part 30, % ruction of
twomdamﬁl@rwléswm erguidg IglrrﬁoW@rtu P, Fiigy’ )9”1“SQ1pﬁt§=r‘t*aqkoﬂ11>@r e slat
con‘Qch@F tq éﬁde F!'legn g)«erﬁén? o‘?rpqwoqﬁdcah‘i)elplzlﬁ:\Wné Tﬁ@gglé}g\sg%‘%lon of
to wel hi'nged constructi on.
platfommnerariaerk s alrmlmguaF»@é) enSupperthbbtre{Pars dfefig. 7[)011(E|p108’me§ to
pie\%gﬁoa%gh‘cg ?Egtr%trwégltlt 1&_11?1]: dtll%a ;j llnn c%ﬁ%t%gcqz)nap gt'ﬁflht@l?tﬁ%(ﬁ tand
gum@@gnﬁ&@h@mﬁp&dﬂﬁuﬂﬂkhgnmdoémft|ng tackl es (Part 37,
Fig. 12), two in basenent and two at ground |l evel, are
Fouprs@&si dédhandNing tsheses embodisimgntrenahilt hePasty SEeMig.VR)zZ, hoisting
evators, . slat conveypors, transfer | e 0 o
canifit; Mafthad oy 3 Gh Bt MR ReRBaarEE Snd 8 R, o i
basdndnt hid Gy gUdrBIRN [eSel, AlehrHViod! aNTRELsaRALEGRIhR! Jrakk §yBtem,
work in tanden1mnth each other to ensure caonti nuous

viz, SieVRIOFg SlahePvey s dipasehpaddes. GaYehymsHa theylevaars and transfer
RRRLAH 4R
modaR @Eg asysl%egir'%n u?gr d uﬁ%beggs'egrg péggralfgll?%d Ia.rﬁdvceo-g??gg@ﬁ \2@(?& tfAfem
with eacheetbgr @damlwbpcbntmyousoparbmg aodamyieny pEtatenndyithe system
dermnds The operations of the
Compgyetrépag['{?eg and peak hour conditions, are
Nor mal conditions: Parking: Nornma

8. TgSHB‘Frta%%gPﬁﬁﬁﬁ/teWhen vehicles reporting for parking

TheNBic@eRdss begss MBEaidntilRe i RS éds?‘ddziptdfb@ﬁty@@h&et a%&n@ng: gditterns in
reports at the receptl on, the systemcontrolle
parlipglistigvalidramande c ding toPeRteHeOl B SKItEm, WHISE Rgrmal 'and peak hour

con@¥ahd, aRidebdbe@pdoR! | Ots a platformcarrier and

Normal conditions:

Parking: Normal conditions apply when vehicles reporting for parking more or less
match the retrieval requests. As a car reports at the reception, the system controller
acknowledges receipt of the vehicle, checks availability and allots a platform carrier and
displays and directs the client to the entry point at the ground level. The client following
the instructions drives the car onto the allotted platform carrier, applies hand brakes,

alights, locks the car and walks away along the walkway. When one slat conveyor is full,

{



represented by a Flow Sheet (Fig.14 for clarity.

di splays and directs the client to the entry point at
the ground level. The client follow ng the
WO p@08aoed ons drives the car onto the all ottedr@i/Eizbedov344
carrier, applies hand brakes, alights, |ocks the car
and wal ks away al ong the wal kway. \When one sl at
the S@EMEYOItrdIRr Fatbhnikdyearsly it HENEFRHiINE tar’ @COO YR S/a8ld slat
irects the reportlng car to the other vacant sl at
COHWWV eVeRyingesaynag é%mmwwstﬁwwtrwéers%méwpwm ingh¢ elevator,
mov‘irtk‘aoxpme’eﬁxe@rtmla s aElbﬁ] Ble YALRY. dlE@é’ 'tlﬂgplﬁ’tr\frmgl b X6 the car
hird track evator, draws
lmlr@éuateiyem ﬁwmthoft lheantc ahe ¢lavateti afle «ylevemon‘ races tlwfcar tto thet marking

v: elevator.
1001 Slk ?eaghlﬁ% gloerﬂ eth \EcHIaH]g'n in ﬁ1g qugtg},’sn}lﬁegl'y dB%Pg an H19 }rﬁck,
pusltel;l ehee;blet\ﬁatmta,u iab m'lihahé Yarmwe thg vediting SarfsfeaGkodupl Sh@stransfer

t ers with the car onto {he itin .
mod 5 By B R S HRER o ket i iskabt Rigtak biierpvit
the dai s thetdesighatod sibh @ rpREKIINOhE liedihatigaNd gSvdrhem ph atef 1@ihefer

carrier gqth fh desi gnat ed sl ot

th
modP@aE'ﬁVWé e th%gf?‘ﬁ%?f?%tfa H'é“]&&WéFf%PWP‘ﬁ RS th platform

carrieF B R cAMRmtaltRe all@el RGtaTROGat E'@hv%j@i 9H0 &8 GaNArd fodfkce the
in the transfer nodul e, pushes the ‘platformcarrier

nextpIEHOhGRERT Wikt 1 K i Dbk 6 g Sevaiohad gpaiinue the parking
operat¢SHIVAY Qll tﬁ@‘(@ﬁalf@lrgv‘ﬁﬁt%ltnoc@llé\@ewl'ilh%q@eﬁé cRhAUf @5 the slat
carrier with the car in front of the elevator to
conveyit | PRl teRelviparkidngridp@ opeipiinms are lalterahted thebvacarthe mhnglat
convl &t HATR & g[uticLﬁB& WLy GRS hi d%;p'% r ms@ﬁt%g b& A I%ﬁcc% élali 13)
conveyor. - Such recei ving and par ations
for cidrityer nat ed bet ween the two sl at conveyors on the
ground floor. The whole thing is represented by a Fl ow

( 13) for.clarity. trieval : \Wien g re ues
REFEht Py e L e LB Sham G toflre T Sk
cont&)l(lst @mccsqm rransf@rmatiufeciatiise dppeifit bamEfeeToofObe: 41bnd the fixed
§ qgrklng roor to nove along the fixed first
first 1“ e ‘F%Chr & PAINES Y a Ny isgcidns the Ve @HB MIqYH8 aleng the fixed
secoR@WEEK At IRV S NG wWshke édrﬁ&g jﬁé&ﬁ{?ﬁ% & KyitihE B onto
transfer nodule tows the particu formcarrier
theVWBKWWM@U&arTbmt@nﬁhenbdﬂmsﬁ@mnyvduhQﬁxahénﬁnadsﬂenwsﬂ
pla‘tfgﬁél %Frglre},n I&gt;{llr {]]gec(rglp \%I; F}? \%ﬁlén% [evrt§} t h’@éa\%g)wte? %Irnq i %he {Agvator,
movikigeorp dnvetaclgrdraws tieheadbrav edraer, wﬁb\the’lgaromtd tm etlmaak and the
i,nt o

clovilp e Reans bkl SPak 6T etk 56 Gefitn Bop0 e gy arm in

the dl&v@@dr fRhdsC@6 pldifbr M@x@k@lwwm\e dak @@fo, the NRCHOWBHceain hé Blat
the el evator pushes the platformcarrier with the car

convgyRIgmieeiaiRy ahfroac,tpﬁélee ¢levaiqieThy Hat COBYRIEY BIOVEiREMitd i@ plpce
the x‘eﬂ'leﬁl&P @Er Qf thte hgl 1%1‘?"&919 Fand B &iALBneGRTY B¥SfioM¥ECText vacant

forward to p ace
space in the slat conveyor to continue the retrieval operations till retrieved cars occupy all

the vacant spaces in the slat conveyor. The client, taking clue from the main system
display, walks up to his car and drives away. Such delivery and retrieval operations are

alternated between the two slat conveyors in the basement. The whole thing is

{
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the retrieved car to the delivery point and to

si mul taneously position the next vacant space in the
W@ k@v/osmpveyor to continue the retrieval operapCDIME006/000344

till retrieved cars occupy all the vacant spaces in

the sl at conveyor. The client, taking clue fromthe

mai n system di splay, wal ks up to his car and drives

away. Such delivery and retrieval operations are

al ternated between the two slat conveyors in the

Th mhole thing is represented by a Fl ow
Sg%@gﬁk¢ﬁﬁomﬁﬂ or clarlgy Peakpkbur Cbnd|¥|ons

PAddg: NNt tHY sthidof gk aky, thé délﬁke\dcfaﬁ/palllhg iderandalt. ofo cope with
arkln is at its peak. To co sj t uat

e
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deliveN \L8HRNS intd! ﬁah@ngﬂ%bél\z{ﬁ’&% §BChE Osntuhtﬁﬁlﬂ npdidizeg The system
operations til e situation normaliz The s

contEBiRE 1o AR hRels BT FOMINE A RO SO HER A groPe"
execulBn. SB At CAMMENAES, thOEapREIBPBMaRXE F&H\l n@fequyts ishddaibled.
arrangenent, the capacity to handle parking requests
is doubled. Retrieval: Likew se, at the close of the

Réﬁ}’ev&iﬂe LRt o6 &LJARY@ly. ih dahaid Br RRAK:al ot AOP&RK. To
h the situation, the system controller presses one

COP&)WltbdterS!t@ﬂtlthéie§b’§t5m(§9nfv@ PESS§oR oppar peth ef #rerﬁéa@@%\teiyefﬁ in
the teBk; 9111%%%&10%\/@11 QBRLAL S Pzﬁlohéltyl tB@@ltL tbH ok ﬂ17es The system
NoF neFi"Z€s. The syste

, contro es addi t1 onal
conteadlee thl@s calittinaatare awoogprdinge salmngc thmvsiyto p@anGWFS pioo pegper

execu n. By thi rrangenent th acity t l e
oxectipn By % sretfaeed P& CRBER Baend AT A oLt ey AR
HAAMRgt Reorayet @Mce ARt rsbtbiar conee0gniceesidey| ﬂunomupﬁm;zwf the
of tﬁ Paces in the delivery section of

spacg® v By olelivarh Eeaipa o8 AL it FUIVRXA @Sﬁﬁ%ﬁa§ow‘§leﬁawamaw& the
hancﬁiﬁ‘rt 2&%% P EMEint B&iﬁ%‘ﬁr a\{h'eq)iandh-l_ berhandlchhgicks u up th the pla}t/form

genment picks up the platformcartier | me
canhehmwedtasely dabivngts pbaqhng oars casiealabmg thhemaiail a?i“ld Stacks
stacks alt t 9 h
alterﬁﬁ@%’s e BFNEPE 118° brl%nc\énﬁYm \r{:&\(/ W}Srwta ];gofomgclzl P%e%\!f%p“bfgm
carrlet & Bél stordddnfontie llaathgn®ipoiThis op'Ek’ats)nG:pemlateB a¢itl all the platform

continues till all th latformcarriers in the slat
carriegN oYY CAPEYSEEREF CYandl i ng (Loadi ng): Once the

H§rY§lh&W‘LQ>95H’g?| OfYe he SR Z@frd bt tecy@LRBGYI Oﬁcahtbeoismla@ﬁace
I'n the receiving section of any slat convey

in thy geeaivioR EFtion| ef apo FifhfasY YAk than%thPlﬁgcwgﬁ‘éfnf?’am&%%t“e
hanélllﬂnét ﬁy&&%r’cgtcbﬁ)l@ intd Bﬁ? lél?t{]hglt'lblﬁglaﬁ(ﬁ RNGRARMenP kS up!the heform

ormcarrier a yfromtvvo storage I OWS,
cau(earattemstebzl forg twh estaragroroas) cairies gbag the mpnarpigand places on the

slat conveyor at the loading point. The slat conveyor moves forward to bring the next
vacant space into loading point for receiving next platform carrier. This operation
continues till all the vacant spaces in the slat conveyor are loaded with platform carriers.

The system controller commands, controls, monitors and co-ordinates among the
elevators, power arms in the elevator, transfer modules and power arms at each parking
floor, slat conveyors at basement and ground level, handling systems at four locations

and the display at the entrance. ,

10
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sl at conveyor at the |oading point. The slat conveyor
nmoves forward to bring the next vacant space into

wo o@dioszy2poi nt for receiving next platform car PCEIN2006/000344
This operation continues till all the vacant spaces in
the slat conveyor are |oaded with platformcarriers.
The system control l er commands, controls, nonitors and

WE 61X IM nat es am)ng the el evators, power arns in the
arns at each

1. /ﬂn%lt? b I%F&to%ntsed %Dkl% C!ér?y ngpllﬁsé%rrent and ground

a Stoea@lstluhtartdha\mg Sr}/@bleﬂisteaﬁuﬁ outh dreCat meRscoaitioit Bry and exit
|spI ay at the entrance. W CLAIM- 1. A nmulti-Ilevel,

POIliSt omat ed car parking facility, conprising: a storage

at l&dst M(etpd:hﬁal’(bﬁuy ﬂgecDT\QthﬁnﬂT@LEt]Sutte'leQ/'é@l Wiith RpQaag p@bngdTor €
exit points; at |east one per manent | y

ﬂP'ﬁ‘i%&'&aof%ﬁ*B g/eéllﬂﬁt%lﬁ‘t%ﬂl”alé‘lyéx?ﬁf“éﬂf“gvﬂl%t??"§E>eed options; a

a pRkdlftAbt bltBfm aeeASaes wilholSeelsr@ RhME@kd EM!}p!i ﬁ@fc_kd Eg'om
%Ihatforrrs a plurality of platformecarriers each™wt
recyhiaB| 18 dgiiFrudspt ed to carry a single car from

a cé:ﬁﬁéﬂ?tdpgz@tetdosﬂ@lﬂ Y& 8N %uﬁo%hl; ]gll ]{Yngg BEL %tcuegn 2 SifiPssed

conttoller for automatic par
vacygras e8@ tetienshnf a siroforandlat emdcpe\dahtl)o{mcbwﬂhmltﬂlrrminanae to any

f5d endently and w thout hindrance to any of the
° B{Eké(fqggg?s CHARACTERI SED in that, two elevators with

space bet ween t hem f or storage of pI atformcarriers, a
dul.e having an independent drive wth
CHR&%@S@%ISEB%#? %n novi ng on a permanently fixed first
twotetedators Wi si@e PatvRangiemubadtohge (ﬂflﬂiatl"onmfcrqm@:( s, 0f the
tform a power arm on

fk g slots on each parking pla
a tg“ﬁ& Gt odhier Bavinman) igdepradenh grisg Withdegyesthen opden wevibigt on a
pen’ﬁﬁ%éﬂﬂ)‘iFhé@ﬁ@gﬁh&ﬂum\%B melaumg'ﬁ%ﬁﬁﬁ&}{ o kg gg%{lﬁg%gt?@ on

track on said transfer e sal d secon
eacl patking glatiornsver se to the said first track on each

a pagﬁérlkérl]r 98)2 lnegglﬁ] ?1 ag}sfe‘lv gr%\%l hgfm aglngcf Ibcglpiie gﬁ%%r_y)\{} hE g\e/\(ﬁngle
optian prmvmg}elmtal perfobnemely tfhied d;ectcmaCtkack rone@éch nehsEvamodule Lhe said
secon% track IL%():]E(ngrt}J a%g\lfe?s% tg Ehe sau? j[’lrsste%rzckto% each parking platform,

a power arm in each elevator, having an independent drive with reversible option moving
on a permanently fixed third track in each elevator, the said track running transversely to
the axis of the slat conveyor,

slat conveyors, two at basement and two at ground level, with reversible option drive and
having fixed walkways with space between the adjacent walkways to receive platform
carriers, '
handling systems comprising mono-rail, hoisting equipment and lifting tackle to load the

platform carriers on to the slat conveyors when required and to stack pile the platform

carriers when not in use, and
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the axis of the slat conveyor, slat conveyors, two at
basenent and two at ground level, with reversible
wo@pio7oseods i ve and having fixed wal kways wi th SPEL/EN2006/000344
bet ween the adj acent wal kways to receive platform
carriers, handling systens conprising nono-rail,
hoi sting equipnment and lifting tackle to | oad the
2. RIfadifigraoediaing |t@51§m@(‘1)tu§)vvhréﬁ cﬁélﬁéleﬁxﬁﬁ\(ﬂ){ Phase Y& Manently placcd
required and to stack | e the atformcarriers whe
POWB atith Witheindepgagent &r lfvac*flthu 'teymalé@omqagﬂwddﬂ@wag rﬂ%]&)ﬂw hixed
raivilingacle gk vator will have a pernanently placed
power armw th independent drive with reversible
ozpﬂacainy an@brmmgltmglaauhwo(ng it Méudhl X @st mdepenvgrttislat coheeyors with
rdin

‘ ,‘1ev\%/@\}]seb\f% OO{I(NO%I‘IVE aag w1h1 tr"X évlaa&wa S %n tPe ?osp Wn't}h(spale er{ween two

ependen anveyor
adjnesne maikdnlags aphdcomnaidieeplafodmvdatiierd, mxasph owalke& \wayle @eerdne and

op._W space bet ween two adj acent wal kways to
at %8350.&4%@2%? platformcarriers, are provided in the
+ SREPE sl bl 5 ISRt vl S Bl Fprpy of o
nunab@ @ISplam‘bm)’ngEﬂ tagdﬁlwﬂ}ﬁﬂ waith plidih@srdokarged ntovgeih hgideands to
h slid rackets to nove in gwde rails to

maHﬁ?‘Ht‘télpHS‘ ‘?%dLHHglttal“B‘ﬁ during transit. 5. a facility

rdin ndl i ng sys for
e%t ‘I‘F"é‘éﬁrf\%‘é‘i)&“ga‘PeCm?i§ O)dw H%(H@I”% Sﬁﬁ?tgﬂ‘f%fﬁf‘ afPyveyy are
pldereéfi!@th'léﬂe ShtfaleLearders Mﬂnﬁ%’dt &fusparking of cars in a
mul ti-level automated parking system conprising steps

6. Mé%hocf SCRMADSF @rPint @bt ¥ve hufated Yarkdnddydted! domprighg steps
platformcarriers positioned over the slat conveyor on

ofone wing to its full capacity, b. Denying entry to
further cars to the wing and diverting cars platform
car receivingorlitalivredcatsvasra plhenlisy eftplatémimespsiers positined over the

ot hg é’éﬁ'n()% ?n ond &YH N9tk ﬁﬁ%%&&orm carrier with the

car on th at coneor tely in front of the
dl. eDabying ytry he fmmlwercaarm tha mhg aal elredrong icas gldtfoem carriers
el e\éSISIt%ned o'verrtﬁlcit g]'at nE/er;/%r glll R Btner wtmog the designated
c. towing the platform carrier with the car on the slat conveyor immediately in front
of the elevator by the power arm in the elevator into the elevator,
d. raising the elevator to the designated floor,
e. pushing the platform carrier with the car by the power arm in the elevator from
the elevator onto the waiting transfer module at the parking floor,
f. moving the transfer module carrying the platform carrier with the car to the
designated slot,
g. moving the platform carrier with the car into the parking slot by the power arm in
the transfer module, and

h. moving the next platform carrier with the car by the slat conveyor towards the

elevator to continue parking operations.
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e . pushing the platformcarrier wwth the car by the
power armin the elevator fromthe el evator onto the

wowioziosay24 r ansf er nodul e at the parking fl oor, PET/IN2006/000344

novi ng the transfer nodule carrying the platform
carrier with the car to the designated slot, g. noving
the platformcarrier with the car into the parking
7.5MRtho Y1 E@ﬁ/CRD(WQHL ATV chrien & mansfet! (wdhiltel pakidg bystem
moving the néxt platformcarrier with the car by the
copipaisingsipeglor towards the el evator to continue parking
a? &by Bfihd HRcifiehhikhsabtcar s
R]?(g\ﬁ] n%tfﬂ@?xaﬁsfexj\{ﬁgﬂﬁ?gﬁge gzgiq'ng 5& t% %c.gsb cif '(i:)o rﬁp g
bsttewmgahaphtiommw ng wiktethe pmfscrne rhermdumgeslptrbyt the perIéN A dgn

or ta the rking,slot, b. tow ng the
pIt ‘f?‘?ﬂ*?ﬁ é’};ﬂdr"r ]?%hf‘ﬁaﬁﬁ% "&%Cg‘lef‘rom t he parKki gg sl ot by
ct haopayelic atmsfdrnmbditldeartyian sfeerlatiodutarionwoh tchietowards the

r nsfer nmodul e, ¢ . Myving the transfer nodule

™Mi%g the platformcarrier with car towards the
de| 18WaigQhe pAtfoin®varfigr Whie tiel cat fnor the@avitoe by Wiet fowtehernc airthe
into the elevator by the power armin the elevator, |,
0 @evalqronering the el evator, f . pushing the platform
eCaAbWE@Kg ik eRvABE car onto the vacant space in the slat
conveyor imediately in front of the el evator,

foorkehingrthe inhatfone earitrat'dih, the T omR g VE8t ARACE | g th%élat

0 rbo'hbiyo? b Ahe SABMAY Hont &Vfﬁé Q@vaﬁ&ebﬂh@‘yﬁ@t\/@nr arbiOin @lwﬁlc’:\fa\uﬁ
retri operation, and h. driving away of

'~ gr enpViey dht oentsspbse oméhQ:shatem@yeym tswamétthwledﬁwéﬁ%:CP*H@HIG

plr%{l{egglrgpgggl L.ex when not in use conprising steps
. ensuri fu occupancy of the spaces for

hplc&tvﬁxcg“mayajﬂtlnaresie@ed téhebwithatligonveyor, b. lifting the
platformcarrier immedi ately bel ow the | oadi ng poi nt
fromthe slat 0 conveyor, ¢ . noving the platform

8. MEBSA bBdtorfy Pliteorinl 48Ebr WA ddid ude@oinPesiag Sepge -ar ea,

a. ensuring full occupancy of the spaces for platform carriers on the slat conveyor,

b. lifting the platform carrier immediately below the loading point from the slat
conveyor, ‘

c. moving the platform carrier on the fixed mono rail to the storage area,

d. stacking the platform carrier alternately in the two wings of the storage area,

e. moving the handling system to the loading point to pick up the next platform
carrier, and

£ moving the next platform carrier by the slat conveyor to the loading poin? to

continue the piling operation.

9. Method of loading platform carriers for use comprising steps of —

a. ensuring full vacancy of the space on the slat conveyor, -
b. lifting the platform carrier alternately from the two wings of the storage by the

handling system,



d. stacking the platformcarrier alternately in the

two wi ngs of the storage area, e. noving the handling
waymremoeod t he | oadi ng point to pick up the nerRCT/IN2006/000344

platformcarrier, and 5 f. noving the next platform

carrier by the slat conveyor to the | oading point to

continue the piling operation. 9. Mthod of | oading

pl &t hovimgdlbe wl'ﬂté(vrm ¢agrier ws;ehq:k'nmdniusiorrgil at tdap:toadfng -podnt,

ensu acanc
cohy e W e R R B GERe rini Faspevor
ald emahlgltlye hamdiing btdnvwo soagsared td fiek §p HeAgRt Phtfbine carrier,
handl i ng systemc noving the platformcarrier on the
fi xefhono rail to the loading point, d. loading the -
5 plfat fn@f/llﬁigctl@d idx@vatdnt EhiRe VRBRMonSHRE R AR 164081 Shdht to continue
conveyor, ._moving the handling systemto storage
ar ea“FéoﬁgiWPGﬁ‘“?ﬁe next platformcarrier, and f.
1 0MONfedd b rdifX to Mﬁﬁﬁ{ﬁ 1@\9@1@@tlie@thQrGQQB}{ﬁX?gd tEQo%nﬁnd
| oadi ng point to continue the | oading operation.
CORERBRNIQE At en-Ainale aneligihy Apvaters.gemehamisdn §ts=fer.lwatoes is
traRdTeH lﬁb’aeaqjes ﬁbv?é? RO trnORE fBluledToR éo%/ee)%?g haﬁ@l’ir%r Q/Etgﬁng find
anong the el evators, power arns in the elevators,
10 therdigphasraseherpbiamass, power arns in transfer nodul es, slat
conveyors, handllng systens and the display at the
entrance.



