A FREI GHT CONTAI NER STORAGE AND RETRI EVAL SYSTEM AND METHOD FOR CARRYI NG
QUT THE SAME TECHNI CAL FI ELD [ 0001] The present invention relates to the
field of woanizng2dopei ght containers. In particular, it PelrsGes21000389 a
system for the storage and retrieval of freight containers and a nethod of
carrying out the sanme. BACKGROUND [ 0002] Containerisation is a system of
freight transportation based on the use of freight contai ners. The

cont ai NRFREBHT dONTAINERSTORACEAND RETRIEVAESSSTEM AND METHOD FOR (ARRYING
cross-conpatibility across the various transportation networks such as
road, rail and sea, for exanpl e. OVhTHBR&AMEe of international 10 standards
that are applicable to freight containers can be found in the International
St andarpgecHNIgm@FIERD | on (| SO Handbook - Freight Containers (1SO 668:1995),
whi ch is hereby incorporated by reference. [0003] The w despread use of |SO

st andargfo1] Ghe Furegén‘ﬂ MherfH YRl & fe fb’f’:ﬁof@lo AREh doRtaMBAs. IGPM&HaP Gl rSlateQtPECOME

t he backbone of gl obal supply chai ns. I's estimated that over 13 mllion
fr ei ghta systaiddrierstordde add etrigudl bﬁmghtycohtﬁmae and £ @ethtdaf Batrying@uitos $atheand conf orm
to 1 SO standards. In order to cope with the phenonenal growh of the use of
frei ghtggesudroduMg s | n gl obal trade, systens and nmethods of optimsing the
storage and transportation of such freight containers have also rapidly

?g?’ lel 0 RS&Z] %ﬁtgmg%g onrr? a %{IISQGHI;TEftfrengfS trans;goer'\lgtgontb%edbo%tthea{ls% or? ?rgigll\ti c%tgiﬁgrs.t o, the

The containers are built to standardised dimensions in order to provide cross-compatibility across the
various transportation networks such as road, rail and sea, for example. An éxample of international
10 standards that are applicable to freight containers can be found in the International Standards
Organisation (ISO) Handbook — Freight Containers (ISO 668:1995), which is hereby incorporated by

reference.

[0003] The widespread use of ISO standards for freight containers has allowed freight containers to
become the backbone of global supply chains. It is estimated that over 13 million freight containers
15 are currently in service around the world and conform to ISO standards. In order to cope with the
phenomenal growth of the use of freight containers in global trade, syétems and methods of
optimising the storage and transportation of such freight containers have also rapidly developed. Such

systems and methods extend fo, but are not limited to, the following:-
a. Ship design;
20 b. Transport methoddlogies; and
c. Container Ioading, stacking and storage systems and facilities.

[0004] The ISO freight container is commonly twenty feet or forty feet in length. However, it is
industry practice that the size of freight containers is often expressed in terms of twenty-foot
equivalent units (TEU). PCT applicaﬁon published as W‘O 2010/087784 A1 (“the Tan Patent”)
25 discloses that one TEU container is generally 20 feet (6.1m) x 8 feet (2.4m) x 8.5 feet (2.6m) (length x
width x height) in size (refer to [0002], lines 12 — 13). In addition, there is a further type of freight
container typically referred to as a “High Cube” freight container. The only difference between the

dimensions of a TEU container as disclosed in the Tan Patent and the High Cube container is that the
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a. Ship design; ?.0b. Transport nethodol ogi es; and c. Container |oading,
stacki ng and storage systens and facilities. [0004] The | SO freight
cont ai nerwo0sampl y twenty feet or forty feet in | engPhI/SEeuexwesssoit is
i ndustry practice that the size of freight containers is often expressed in
terms of twenty-foot equivalent units (TEU). PCT application published as
WO 2010/ 087784 Al ("t he Tan Paten%%g 5 di scloses that one TEU cont ai ner
i s gendlEight s adtighGue cqipinenis agoug 9.p (38'2'0’%?‘9'&28”‘5 TheHioh PybesioptaipPié At h x
wi dt h 4m0§h?@&9 oqa§#&ﬁ0§§fé6§ to [0002], lines 12 - 13). In addition,

0

there s a relght container typically referred to as a
differe et ween t he di pensions

of ' 3 THPEL ACEHER 39%?@& P:%é%enm S MR A bt
ConL kb e W Ay ORI b Sy o
r ef ery afe T4n P&entElss this un|form|ty in the dimensions of the freight containers, insofar as the W|dth
and height are concerned, that allows the 1SO freight container to be used widely across
transportation networks as mentioned above. It is also this uniformity in dimensions that allows the

freight container to be stored in a relatively compact manner by employing the practice of stacking.

[0006] The Tan Patent also discloses that the freight containers are typically owned by a shipper,
10 leasing lines, or a carrier (refer to [0005], line 13 of the Tan Patent). Often, after a freight container
has been delivered to its destination and its contents unloaded, the freight container may not be
required for further utilisation. In such instances, the freight container is sent to a container depot to
be stored until required in the future. As container depots are shared facilities, i.e., several freight
container owners share the storage facilities of the container depot, it is important that there is a
15 proper management and tracking system in place to ensure that the location of each freight container
is logged in order to facilitate any subsequent retrieval process in the event that the container is

subsequently needed for use.

[0007] In addition; a container depot also provides services and facilities for the repair and
maintenance of freight containers. This includes welding, cutting, spray jet cleaning, painting and
20 metal treatment for the containers (refer to [0005], lines 16 — 18 of the Tan Patent). Other services

. provided include the inspection and testing of the freight containers.

[0008] Apart from the services and facilities described above, the main function of a container depot
is still the storage and handling of unused freight containers. The Tan Patent sets out at [0006] —

[0009] the main problems presently facing container depots as follows:-

25 a. Freight containers are normally stored in open areas in a stacked fashion up to a limited

height of 10 freight containers;

b. Storage area for freight containers only occupies 60% of the container depot space with the
remaining 40% being used for operational purposes such as for access ways, freight

container stackers, prime movers and trailers; and
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[ 0005] Accordingly, a forty-foot container, or 2 TEUs has a | ength of 40
feet (12.2m with the wdth and hei ght of the container remaining the sane
as that oboaosiosgioe TEU (refer to [0004], lines 4 - 6 ofrCH/SGhei2bass4fat ent) .
It is this uniformty in the dinensions of the freight containers, insofar
as the width and hei ght are concerned, that allows the ISO freight

cont ai ner t (0] b use OSS tr orta on,, net, as . nent i oned
above. g %wm et Bkt BB S A arouRbhy A b iR et Ped ot
Cont ai ner { aue SiAraSd .nS.ﬁ.cmg'fawevo%wétopmpe% Bk e RS 3t e

practice of st ac |ng he Tan Patent al so di sc oses t at the freight
cont ai ners abfaihdrphisork thys hamedthbyonaaur&hstmefs,op&r@toremlnn\gm&n:me:sn re€iits@ carrier
(refer to [0005], line 13 of the Tan Patent). Oten, after a freight

cont ai ner ha¥®weewsratiesisiwened to its destination and its contents unl oaded,
the freight container may not be required for further utilisation. In such
I NSt ahcee,invehtdnfdf eheghdn Baeritad MehdddStoS@tdesd e aabo@rhentitrer pteypais facedbi®y st or ed
until required in the future. As contai ner depots are shared facilities,

i.e., dtelpbtentaineedegpis Theinventiaeef tmr@t@hﬁﬁ‘éde? [geuitingrsiig@ure with a raof B3t of t he
t it i [ h t d
om0 1ELallT0h o BRSPSt DS e PSP BRR

cont ai NGlipinént! QRFEE al FanB! HEIntddndréini th inbigt FadMYe RoIHR BGHSRrs Bﬁhfé'r@éﬁég process
in the event that the container is subsequently needed for use 07] In

addi t i dbtheraqupndnaiorbe ipladeithdre tkisdes kit sleimtieestadkng equgnbrt.aci | i ti es for t he
repair and maintenance of freight containers. This includes welding,

cut t{(NGo00dP HaWeleR Lh h@ARI @ thePBinHaleROhaB Mhe e diBiRAkKs! dsQtl 'BRE b Gtualilge
containers (refer to [0005], lines 16 - 18 of the Tan Patent). O her

ser vi cdise gnineddsboi encthel the sbrifaea lohtbp eot, itterloariaktdr @ thegofofill henextremely Gigh.
cont ai ners 008] Apart fromthe services and facilities described above,

t he nalTr’l‘ele?ﬁ[c'?ait%‘h]'ti?Ff hgs disAiP2Edrast ‘ﬁé’b&?u|°§“'§tpP'IeP“al'¥1é’e'§'ﬁ Gbaty & 48P WREdI i ng of
unused Q@tsu&?n; %ﬂ’&?ed§ ‘of Trel htT(%n alngrts CP end d ?ouE)e ?%afsl{ 909/‘?}1 each[ %9(&91 the

mai n pro ens presen contarner . depots as:

cont ai rt@ﬁsﬁs_tlﬁisf JpQab ﬁ@k&ri{au%wlir%dsoétfbf BlRBIAg 8sP@turé BiroRg %B&@K@wnfh@t%m SUth 4p tO a
limted height of 10 frei ght containers; b. Storage area for freight

cont Ei rieadsfacer| will be profibithe 610 %aude ftefgbt cotnei depot chefsdb be palzs@antially thighéreas
remai ni ng 40% bei ng used for operational purposes such as for access ways,
frei ght"<Cont ai ner stackers, prinme novers and trailers; and

[0010] Second, the invention of the Tan Patent contemplates using a crane, such as an overhead
crane to stack the freight containers on the roof. In so doing, the height to which containers may be
stacked on the roof will be limited to the height of the overhead crane. In most cases, this will only
20 permit stacks of 6 — 9 containers to be arranged. This limitation further prevents the number of freight
containere that may be stored on the rooftop of the freight container depot and therefore results in a

less than optimal use of the freight container depot disclosed in the Tan Patent.

[0011] Third, placing a stack of up to ten containers on the rooftop is a safety hazard. This is
because placing a stack of freight containers on a rooftop makes the stacked freight containers

25 vulnerable to the effects of wind shear, which can topple the stacked freight containers.

[0012] As such, despite the above-mentioned attempt by the invention in the Tan Patent to provide a
solution to the storage of freight containers, there is clearly still a need for a system and method for
storing and retrieving freight containers that is safe, provides better operational efficiency by making

better use of area resources, and is cost — effective to implement. In this respect, a system and



c. A freight container stacker's cabin is situated at or around the 3rd or
4th freight container in a - stack, which results in difficulty for the
oper at or w0 20t805e@nt ai ner st acker when stacki ng frei ght pcosGainens4sabove

t he hei ght of the container stacker's operator's cabin, which in turn
results in slower operations, when. 5 The invention of the Tan Patent is

i ntended to address the above-pnentioned problens faced by freight container
depot s.MeHRE a8 1HRSI I8 anding dgfipRd Iﬁé'f%‘flﬁ'm‘b?mi‘ﬁé§'er§t°b9|‘ief°6¥‘ﬁ§th§ f’%l‘itﬁ'f'?fr"e with
a roof 4 fatrah ﬁaté‘nﬁ%ﬂils‘i i Fqbﬁingth%ra%%%aigfsta oh§LARL, containers. The roof is also
descri bed as having contalne andl 1 ng equi pnent, such as a crane, nounted
thereon to hoist and store freight containers on the rooftop. O her

equi pnent to be placed there includes forklifts and other stacking

equi pnment. 10 [0009] However, the invention of the Tan Patent has inherent
dr a\/\bam,‘ﬁlhémgﬂsi tuating the contai ner depot on the top
surface of the roof, the load factor on the roof will be extrenely high.
The Tarfo@a] &firstiasreed df thepeeseht swertisecblatdaad a eatem fdtsibriog andretdatignsOdleight wei gh
about 2, 400kg when enpty. As such, if hundreds of freight containers are

i nt endeqnteiperpalse efaERE K asRiceHaiagi Slerage ardrekiprrs IS e M ¢ SHS luprersystarn ingleggsai ner s,

t he cost, of %i.l di.n st,ructur.e strong enough.to w.thstand such,a 15 | oad
fact or ArTeuprind sl et ebats SudohRe Bl Ben Poitinlod lefHle Ratcalidst o o

subst anhiughdrpolbIaRN is 8spatdl froml IO ddr by@GREFdisthAre. AtERNY Lfonddt teNPpdran

Pat ent contenpl ates using a crane, such as an overhead crane to stack the

f r ei ghtpodiombfdhenfestsumporting etructnef is atl lerssubstantially, pataie ahedightly dpposithitocat leastnt ai ner s
may be stacked on the roof will be limted to the height of the overhead
crand 5§ction §f the drRgEPOrtoR Ok tha ScPNGFHPROriNg SiriiiyrBothspBRORIES gifuckires extepdist ai ner s
to be ar hi Lmtation further event s . nu f_ freight

cont ai %eﬁe?ﬂ? %g%asﬁalf/b%igh{'ag}f %(?ué@%gtntg# rﬁee er'%%? { %np (E)Sf t%et'%hgg?nrtaé?%gﬁiowg\éeﬁt QiNer depot

and t hekeh e Bsitdng theRugbohiRg StrdcliRB nfal bxtéml to BB bf dshRetkt AiGIRAt. coNnt ai ner
depot disclosed in the Tan Patent. [0011] Third, placing a stack of up to

ten co ?(ﬁﬂ" glﬁég Ergﬁub&?tinp gmcttu%) hgs%n%gge?}%ynhgﬁé@ge‘?Hvel@éoﬁd ﬁ@ggrﬁr?ggél‘@ﬁ%ugl acing a

st ack t contarners on ar e stac

cont ai e Sas ab upplr Peien e Wuppdr Reried betd SrsOfuppbritd Sheak,or\Whiegdl LCadtidhoppl e
the stacked freight containers. [0012] As such, despite the above-nentioned

at t erdptthelspf isvs ldaphsgbstangally iparaligh endTdimctiPaprasite to ¢hepuppsripdeior osdllaasi pprticp t he
storage of freight containers, there is clearly still a need for a system
and rret"??é@f’%?heg?‘i?f‘? FYPPATEe HEFHPeliTRY PR P UAPBTROZIOA OF & {ivhind $o¥Yf e,
provid : r.at i f i Gl makil . .

Fesour ey S BRENE LORGAI L LT ko RN e o BEBAPERE e
and for example. v

[0015] In one exemplary embodiment, the system may also include a third supporting structure also
0 having an-upper portion. In this exemplary embodiment, the third suppbrting structure may be located
between the first and second supporting structures such that the third supporting structure connects
to first and second supporting structures. The connection between the first and second supporting
structures and the third supporting structures may be at the respective peripheries of the supporting

structures.

!5 [0016] Alternatively, the connection between the three supporting structures may occur at the
respective - peripheries of the various upper portions of the three supporting structures. In the
_exemplary embodiment having a third supporting structure, the third supporting structure may be
located such that its upper portion is at least substantially perpendicular to the upper portions of the'

first and second support structures, in particular with the sections of the upper portions of the first and
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met hod as descri bed bel ow, and-as defined in the clains appended hereto,
overcones the difficulties of the Tan Patent whilst still providing the

af or esai dwetatsad2imenef i t s. DESCRI PTI ON OF THE | NVENTI ONPET[SGQA12]000349 i I St
aspect of the present invention relates to a systemfor storing and
retrieving 1SO freight containers also referred to as a contai ner storage
and retrieval system ("CSRS"). The systemincludes a first supporting
st r uct BPE iYPRIUE SIHYES BIBb P %&"@t%@%?@?ﬁ”ﬁawh?ﬂpﬁS’B’f"?‘F‘ﬁ@"ﬂ“ rfeture has
at lea : Iy i r A

i st ance PRetFE By BgOAAT AR e P Rl Wl Ui P b BB bl AR 11 g
St r uct WeeonidSsudporlirgasttucieds el inathisy expaipRhy ehbaimtkndli th€ tbpey fRRPAS ot éhet O at

|l east [ O a section of the upper portion of the second supporting

st r uct wpuprortBatsHuciuig®AY P ef sybstandiallyrsémilaekeight @nd af leasheibglantialt cdpaasr with
substantially equivalent to the height of an I SO frei ght container.

Howe err?SpFﬂt%??CB%’ﬁ’pl ary enbodi nent, the supporting structures may extend
to a height of 85 nmetres in height. [0014] The first supporting structure
has an [BHBErN prvther eremplapkamtiodimenttof his' asersh pidhes Rrp§Pot inYantipns the weral pertiensso  has
an upper. portjon. The upper portjion of the first suppQrting structure or at
loast @' JBF fiohrropone RIS due, SPRote MRS U P AT y pAPob ok i

di 1 ect | Yo RPRAR bzoh@ily! dishat! RARE arfofef &:8Rpla erBbdih&RShe hpBOSdHoRarddis il ,  Of

t he second supporting structure. The portions of the upper portion of the
first aopboidgendiusssppaybeiadapteiits ik sir@surdl Badngthte aqzammbdaad thé moemadnt atdher may

lie in substantially the same horizontal plane, for exanple. [0015] In one
exenf] @atking iphbeiersepime mpverssangtlSnireight cataipers AR thederes PPRPRsE! dfigpiyeparingg
structure also !'O havjn n,.u r portion. In this exenplary enbqdi ment,
the 't nivieden Bubt prrebrrRper e Gy b i nestoslided M e AP EE S secon
SUPPOT i dA0se3bAdUsHdU RS sapRing Rftctlrdle mbi bk ToRdtRRES KLdROthatt Tl ScceRects to
first and second supporting structures. The connection between the first
and seqavities tppond supgortrgrsiradture &sanathelr vid e Upper portnp plthé firttgsexbiidutidutii@s may be
at the respective peripheries of the supporting structures. 15 [0016]

Al t er n&UPRPEING StryCleSconnect i on bet ween the three supporting structures may
occur at the respective peripheries of the various upper portions of the

t hr e d0ppbirt amgofsbe exempragsembodintehte desceibgsl @hoye, ambagpertngt stluatviengnag tehi r d
supporting structure, the third supporting structure may be | ocated such
that i tE§isey byjdipgs; Brihe embedimepts where tsserorting sireiysRsraremif-egreypuildsgt.he upper
portio i C S r ] r 1N rti.cular with the
Bect i ont Bt oPRg: it fobtecBRePg R8RS R Y ool HAlHI-ETnay ol BEHGLE Mk

St ruct e @R irspedtiorPdra rél Bhy B trailer®, Rifte haErD 8Rd/orISO FElgM cordinepTARsHhAREY,, - - t he
upper portion of the third supporting structure may al so be coplanar with

t he uppEey operot intns obthet dtareyfsi in She amitli-seeyobiddisg pReriei wgd Sorr the tpurpeses dfhus, i n
t hi s, exenpl ary enbodi nent, the upper portions of the supporting structures
may e Nspecing vesiting aarieyreqipg raifers RigHpovsR@nder IPRAsMSanerefti al | y copl anar
wth : ’ :

[0019] In yet another exemplary embodiment of this aspect of the invention, the first, second and/or

third supporting structures may be adapted, to protect against wind shear with respect to the volume

of space located between the upper portions of the supporting structures and the bottom of the

supporting structures.

!5 [0020] The syétem of the present invention also includes at least one freight container handling
crane. The crane iﬁcludes a pair of base legs located at distal ends from each other. The base legs
aré conneéted by a supporting framework and a spreader between the base legs. The pair of base
legs are positioned such that the supporting framework and Spreader straddle across the fixed

distance between the sections of the upper portions of both supporting structures in an at least



5 respect to each other. [0017] In another exenplary enbodi ment of this
aspect of the present invention, the upper portions of the first, second
and/ or thwodosuppwpti ng structures may be rooftops. TheprcosiGzopsoesay be
substantially horizontally planar. In yet another exenplary enbodi nent, the
upper portions and/or the supporting structures nmay be adapted to have
struct ur al stngngth_to'aqconnpdgteythe movenent and 10 parking of trailers,
prime ryPRdalyRerReagisylar Qrighetiop dAMNE Rlelpest sHostarkally PaEfel ssFtoNH R g@fwtpﬁre

supportdoggnssgfrb&ﬁtsﬁ; E%n ﬁmcthgg__ exenpl ary enbodi nent having a third _
supporting struct |Pe, he upper portions of the .first, second and third

support | tructures may be constructed such that vehicul ar access i s
pr ovi déh&fq]r i’?n%%é%??%ﬁb?%f’?‘?ﬁ“eﬂ' retdi e P ARsehaos A dhe RldleRih 98¢ 5P i ons of

the firghiainSaaRNHq 2R WAl b4 s j I ooki 1y, of the
exenpl ar ytalgnbodi rrgent se hgg%r is@é%e%g%ggat@ hé’%&%@%ﬁt" ?'[r‘{g" é@ﬁ%ﬁ%tu%@g&%y be

mul t 15 Stroct@y, dad itHedhitiag 6f.thd Phirtdh Base My dHapBa bifialeh af the EdtGonSdt R QUbbérpArtish bUCT Ur €S
are nmulti-storey buildings, at |east one of the respective upper portions
of t he tRupgsend surgortngr tuetrecAgainalp thie eabedinent! theosupperting feameworkenentinneptect i on
and repair bay for trailers rime _nmovers and/or 1SO freight containers.
At er nPa gPross dbe bied ditoni, pRWERN PRGSQPDr Bhite PhPer REFRH € 2oL SRR | di ng
may be ys&led Arant 116, - 2nQel ' ' %{ iring
trail erss, p‘rei rreannnveeargggdg’%gr‘ﬁ%lrlﬂl;eépoen g?delél}zoﬁtg r%ct,(())ﬁ?o alth\failga??.a&%éjggl] tlgl[yngagagt& anot her
exenpl aegtiosdi @i uppdtipodibnstdnbah supp&tidg sbrfictiree 1 nvention, the first, second
and/or third supporting structures may be adapted, to protect against w nd
shearg VN)GZE% IESREEF edePphlembBLiNER, RE paPGGSsd 0GA &t RRLYGRD rkiBR IRBRE:
portions of the supporting structures and the bottom of the supporting

St ruct uasding Jrafe PBYROSituIthe asths themdaiantdieetysed SiEfirsti sOppRIting Sffucars @nd el udes at

| east one freight container handling crane. The crane includes a pair of
base | §%¥NA Serpeding Blfuches inAthes war's.ftheopaireh Sppededsdt this Fbogmen wilkhpdoggted

t b 1 f k and d tw the b | .
S R i L e S T e e R A e
spr ead@mbsdihad the s@pb@serdritfiofk cbRfhuEY BisBAkR REJVRRNxbIGstaRebeMNasgn e t he

upper portions of both supporting structures in an at |east substantially
per peéndediahsef tier uppart mttioonoftbothtshgportay sineasds is o sttieast subkthitialyegesdeneibular
sections-of the upper portions of both supporting structures.. [0021] In
one ex@RYIAPY 1> M§0Hi'easheubsigpfiailp parpligb sqstions Abthepipper pertinps of bethesuproringast one
frei ghtstrg%;ésai ner handling crane may be situated at the section of the
upper pOI‘ctI on of the first supporting 5 structure, and the other of the
pair of base Ieg$ may be situated at the section of the upper portion of

the sed¥Rd N0 pemplaaembedinents of Appinyeniion. thapasedeas ohihgerne afergarietbiSor t i ng
frame iR I h i j t ween the
ool RSS2 bR 5oL 80 Ak RS TG pRELSSRATE |
subsioartppatihy stRRuRSNWhéib! thafe iOMbe e loh®ratdbeing @mployd RS hart P SdcBdHs indy! Y
paral l el sections of the upper portions of both supporting structures.

be sub-divided such that each crane is allocated to operate over a specific range of the parallel

sections of the upper portions of the first and second supporting structures.

[0024] The system also includes at least one cell-guide structure. The cell-guide structure is
positioned in an area on the ground between the supporting structures. The cell-guide itself includes a
!5 substantially right-angled rectangular frame as its base. The right-angled rectangular frame is
preferably dimensioned to be substantially similar, or slightly targer than the dimensions of a base
(length x width) of an ISO freight container. In one exemplary embodiment, the base rectangular
frame of the at least one cell-guide structure may be dimensioned to be substantially similar to a-

twenty-foot freight container or alternatively, to that of a forty-foot freight container. The rectangular



[0 [0022] In another exenplary enbodi nent, the pair of base |legs of the at

| east one freight container handling crane may be situated at the fixed

di st ance wetasais2dobe first supporting structure, and thecIscand/osespporti ng

structure. In other words, the pair of base legs in this enbodinment will be
| ocated on the ground and adjacent to the respective supporting structures.

Yet agg%n in this exenEIar —enbodi ment, the supporting framework conti nues
to straddt & PaRipayarqnged v 'B""Eﬂgg’t%’H%%““B'éyt%é?éﬁ‘“Fﬁ‘@'Pf’@"‘gé%?'???rfg'”@r“%ﬁ’e’ upper

portio _ansQ%ka&£HR?5$k&Qs$trUCtureS in an at |east substantially
per pendi cul.ar orientation to the at |east substantially parallel sections
structures., [0023] In all the

f th i f both rt '
oxenpl APPELTBE GBIt S BEUhES TR o0 D AL YL PP £hdar o
adapt edreét?ngblﬁliaya%&s@ac? bﬁége J}apéxténlagwsyhezgsh?%f bk LbsRAER) LehvaRRGh irRns of

t he upper portions o I rst and secon supporting structures. \Were

t her &5 imRighDbiear S fieight cdngine@r. Heiwagereimpdxeypdsy érdiph@l Wikte S@CéuppsitingTay be
sub-divided such that each crane is allocated to operate over a specific
range ditrugtiies pdendlte kighes beighto s vertical idergisapayaisotexignds seph the thefepdssaf thend

d sypportjng structures. [0024] T tem al so jncludes at | east
ol |- guP BN Pl e SHhiBaeh. aee 4P R Ee Aodepvel ok Peaar ca on

t he gqu&gnmggmﬁﬁmﬁthe supporting structures. The cell-guide itself
i ncludes a 15 substantially right-angled rectangular franme as its base. The

ri ght- &Q ectangul ar, frame 1 s preferably dinmensioned t e.
Gubot arDEEaf o FE kA ol whfis Mol i) St i FEM M el eight o Spase
(I engt hingleWs® krbiynt @bntaRer tI%Q:JII{g@HQQFucﬁE%%é}'f%@r indiiie QMRS ¥RIMbA cmghadi ment,
t he base rectangul ar frame of the at | east one cell-guide structure may be
di mrensifemedochied hethaapay ot trelbaye it Bibhgthe vatical Juide mailg - fucothatftheeatgdtst @ent ai ner
or alternatively, to that of a forty-foot freight container. The
rect andnﬂr%_fectangu ar frame still connects with the vertical guide rails at its corners and is coincident with

the base. In so doing, the additional rectangular frames may provide addiytional support and rigidity to

the vertical guide rails that are extending vertically from the base rectangular frame. The additional

5 rectangular frames may be evenly distributed along the length of the vertical guide rails to provide

even support and uniform structural integrity to the cell-guide structure as a whole.

[0027] In a further exemplary embodiment, the cell—gﬁide structure is adépted to be capéble of
receiving and guiding an ISO container being lowered by the crane. The crane would lift a freight
container from its position on the upper portion of either the first and/or second supporting structure
20 and pbsition it over a rectangular frame of the cell-guide structure. In-so doing, the freight container
will be positioned such that it will be also be able to just fit within vertical guide rails as it is lowered by
the crane. During the lowering process, the vertical guide rails will restrict any lateral or longitudinal
movement of the freight container and ensure that the freight container follows a substantially linear
path towards the base rectangular frame of the cell-guide structure, such that the 1SO freight
!5 container is finally placed on or within the base rectangular frame. If another container has already
been placed on or within the base rectangular frame, the subsequent freight container is simply
stacked up in the cell-guide structure. In order to maximise the space available for storing containers
in the cell-guide struéture, where more than one cell-guide structure is employed, the plurality of cell-

guide structures may be placed in a grid arrangement.



base is preferably arranged with its Iength substantially parallel to the
paral l el sections of the upper portions of the supporting structures.

[ 0025] Thwoceldosgwpde structure al so has vertical gui depPraisicoewveani ng
from each corner of the rectangul ar base. Each vertical guide rail extends
to a height at |east substantially equivalent to the 5 height of an |ISO
frei ght container. in exenpl ary enbodi nents where the su portlng
st ruct JPZRE! dg ¥l ﬁ‘a°‘f"%5 eH‘P%‘P{B‘?m ﬂfél"a ATRSCt of i iRyertep-dhy cogiFingkstaraq 9elieval so

ext end,sy§t9§\ Qﬁta hﬁtudém Ie%gtdo%e %hzéuﬂ?tr%r%ﬁ hbrﬁc?q T@veﬂ%ﬂgﬁ}alnét rrt'%n %Dﬂap 5 EBat el y
coplanar wth the upper portions of the tirst and second supporting

st r uct uraAsport[VORIZ&E frdri the youBX RNGRl vy of e GdppBRiIAG StroiedsEaridie pi@EdidrCialthegui de
rail s extended beyond the height of a 10 single |1SO frei ght container, the
cel | - guipder p@ﬁipoﬁ:tpfdlreefirﬁaaﬂcwirqnmr thirtheypoeftingatrugteras tin oreeexpmplery eabpdiment] ar
frame_| ocat ed further fromthe base but along the vertical guide
rails tE‘?J‘ée}tf'C{eﬁréf'S'ttpﬁﬁ'oréF a|%%lglﬂaf6fh% a%?%'v?'é@tvﬁ'i‘iﬁ{'ﬂ’éﬁ%pf foas8mME€i 11 connect s
with the vertical guide rails at its corners and is coincident with the
base. 1[A029p '@Icﬁnﬁger eeodiredt of drealnventier dhryshdem ffwa#erswgrr@ryi mtr@v'hgjére@dtil tional

t d th id t hat t
vor 1 P9y ik el el FRUERJLF S rHIEERBY Porh e o' eGP et Pngul ar
frames gy RE (CReRIY aldlast JAeQurfnsm'e 3 oaraqueh?hé SRAE Ry i3 NBE bi IERL Ui de

rails to provide even support and uniformstructural integrity to the
cel | - guati®asetthal ¢ adapted® storavine Ipertic e Ehy 1SO eontainet depbsied enmnh mecelbgdedi ment ,
the cell-qguide structure is adapted to be capable of receiving and QU|d|ng

an | éb%ﬁwawﬁéhe pernd pPasieiee dhepptabpee rema'n@udeﬁh%loeaﬂamef e freight| dopteingr f r ei ght
cont ai ner fro t|on on t t her the first and/or

R S R e T 1 S R R P S ML SR

the Celde lrgéJédﬂ‘@néEJMn‘é%ﬁm V\JltnaﬁQasg&Je%gwer (‘Eo'ﬂﬁollfenr \ﬁé Q%MQE%H%OW I'l" be
positioned such that it will be also be able to just fit within vertical

gui d.e r ﬁdslofuln ano. her ¢]ambodmle|ntr ﬁ\d C@QS ay |ncru {relgﬁ ICO aqnelr nandllr{g cdanﬁrlr%t zgoa%ess the

vertic dera restri ¢ ongi fovEment of

the f r@u%%h&@éﬂt@' Mun@@%t&rﬂ%w%)t E&Ruor’ﬁ G@te?ﬂu@dtu&h%ys@éﬁnkﬁéﬁ)eindf@éb% a
substantially |inear path towards the base rectangular frane of the

cel | Fgusyslen SRPScirusweh apumtbotiimant, thh AGSSOtHer BDE) labd terRRS meuld itypickiynid Iny pl aced
on or wthin the base rectangular frane. |f another container has already
been p|eé€et§w'fcmm5wnwfphwﬁh e eoglise vip @etcarﬁfaen@ﬂomre&w ThRCIR SRR f rei ght

cont ai QI?J RRg a?eI egg)c I'an(,s %gf h%qhalfl nébﬂa %upoef‘na? teerﬂ oggraéetsrtﬁja?t F{jla% t(l':nlee ?rtgljﬁgn%r to

maxi m se the space orin COﬂ alners 1n ul de

struct _Lué@rm.mleﬁ 6f tﬁ@;scg.n&r’r@@omeer&@ial.vegwhé @rafd SrdGHiol Br .ln&n.teﬂglowedamé.he
plurality of cell-guide structures may be placed in a grid arrangenent.

[0031] Using AGSS, a crane can be reliably steered and directed into an appropriate position to
20 either deposit or retrieve a freight container. The PDS on the other hand is concerned with the
tracking and positioning of freight containers that are to be deposited and retrieved from the container

depot.

[0032] A second aspect of the present invention relates to a method for storing an 1SO freight
container based on any of the embodiments of the system as described above. This method includes

)5 the following processes:-
a. inputting a storing order for an ISO freight container from a haulier into the controller;

b. allocating a position in the at least one cell-guide structure to the ISO freight container

specified in the storing order; and



[0028] In yet another enbodi ment of this aspect of the invention, the
contai ner storage and retrieval systemalso includes at | east one vehicul ar
transit pwotomms20bbe vehi cul ar transit portion is adapt @dTiSG20nanEpOr t
vehicles fromthe ground to any | evel of the supporting structures, and in
particular, to the upper portions of the first, second and/or third
supportin structures one exenpl ary enbodi nent 5 the vehicle transrt
portion i$ a "PRIRPHLY & SI“F'PQ thg 1SCQLirqigd on ai'r\?é‘r'%/t“e gravits glogated iamption withyn
exanpl e. [0029] el wag&h?g; enbodi ment of the invention, the systemfor
storing and retri vrng rei ght containers nay al so |nclude a controller.

The co na i he formof a co r vi ce that S adapted to
executgﬁgg&ﬁgﬁé?e%H@V€HWﬁ%T@F‘%rﬁb@%ﬁﬁbma &WF?%FPéFmW§§° PRENG 2| ude at
| east  GgeiflRkRPRS n €Kl BRERESTH! & oRhdeh .rrtmereartuugrtﬂnaré iufnd SO
contai.ner deposited wthin the cell-guide 10 structure via the cfane. In
part i £ Wtdihg oidbcfrottathe bausier. Bpso doing) upde inplef the e@tingodided thetddairdigranglikedu@nt ai ner
within the cell-guide structure by utilising a 3-dinmensional coordinate
syst ema PmpUebpregraning fto yexfy the siesing erdehagalngldhe tgpdint ordemthipiscnseceity (gatute at

| 1 her { 1 | th
eroodi JBgye PR dabsind brraRanr PHEY Rrire SRYE Sk g el et BB e
has an aphpoebh&aIRamt rsvres%u%@érn'asvaﬁyé&f%&.cgfiﬁ)fre.gm%htg.h&@f ngtBr%fjén nation

syst em ( PDS) and radr o0 data 15 system ( I'n“such an enbodi nent, the
el ectronic orrrrunr cation

i t 1186a] TR BEess SEratshond GuhartnB e b o eR et Tk aS AR TR SR Lo

the RPSh\&é 6r thd BidwidMhdces¥st ens that enabl e automatic steeri ng of cranes
that enable the automatic determ nation of the position of containers

relative to a 0 of the.sa 9031}, Usi ng
AGSS, a cranté ec(%orbe M e'gahgfon? eg’rbee egosdeJand ePer?l"on o{%sgﬁsé%pggﬁlrtqeate ‘

position to S%Q,s@fﬁ,glﬁé.grde&mep, or retrieve a freight container. The PDS on
the other hand is concerned with the tracking and positioning of freight

containerg tRgt dedaén a Ouségr? %Hﬁ‘é& InSle ABfhs"Elck! BYGH gf]tr &%Fn@?mﬁ?@& %L?egrr . gprt :

[ 0032] A second aspe present 1 nvention ates to a net

storing an IS@némugbrmgmtsabjwrorb@a%ednmmayng%dbrbﬁur@nbodl ments of the
system as descri bed above. This nethod includes 15 the foll ow ng

PrOCESSEs - %uhﬂép%éécﬁ& t@ cérﬁfﬂ"g'vrmgtlhé’rr A8 fssdeQideRltiel FnE sBh A h%}poﬁ%@fbéb%r froma

haul i er |nt0the control ocarngaposrtlon In the at east one
cel | -gui de staadusstsudr,@oubmg WieicH, HOfbipRticombing aial 8é Bteled.

[0035] Where the freight containers are subject to any additional processes such as repairs, washing
and cleaning, the controller, based on the report, informs the owners of the containers via the
communication network. The _controller is adapted to receive an authorisation from the owner of the

20 freight container prior to the application of any additional processes to a freight container.

[0036] A third aspect of the present invention relates to a method for retrieving an ISO freight
container based on any of the embodiments of the system as described above. This method includes

the following processes:-
a. inputting a release order for an ISO freight container from a haulier into the controller;

25 b. locating the position of the ISO freight container specified in the release order from the cell-

guide structure; and

c. retrieving the ISO freight container from its location in the cell-guide structure and releasing

it to the haulier.



specified in the storing order; and transporting and storing the |ISO
freight container via the cran in its allocated |location within the

cel | - gui dwo2brustawpe. [ 0033] One exenpl ary enbodi nent ofCrisicGRonwoésael nay
further include the process of inputting a receipt order for an |1SO freight
container froma custoner into the controller prior to inputting the 5
storing order fromthe haulier, By so % upon input of the storing

or der 3?\@ T SIRE g PTRIFTY ﬁﬁ‘@@?"éﬁﬁf E"Sd“?f'b"r‘i’dﬂ?ye rher Gigiuderife RePederli PRFR@ stori ng
or der qgﬁé&@ﬁkrdgh%r aﬁngmelgﬂ ggr{talne-m forh 5% \Aﬂorﬁﬁcdvﬁfcglw tng%LvH%r ofttﬁ? g @Fntﬂ

agai nst a depositin contal ners turn wou

syst emcbraib@} tnw_th@b@muee@ﬂdrdd) mplitengathél reidab® 6raberdnt e haGRHILBES inbit Atheance of
receiving any freight containers for storage. [ 0034] The process of

trans poeleasn@rc&nwe@mwmgexewees laSOmpuyter pybarancos toaveriig thenglgasel asder jagaihai e any one
or 10 nore processes: - _a. lnspection of the frei ht

t
ot o eSO S, R R SRR lomp! ol o AP SBHRHE { at us
of the {LLeiiahly GARRakEL e 5@%%@% Sb%a%e@%m@%%ﬂd%s\%c& Bf'tﬁéjmbé?mtn&rﬂ feSt at us

report, reig t cont ar ner tore e subJ ect

t 0 r epandtodanty/[@themaditietOprédess eflvaaf;zahme. sthhe oméumfre.gmaﬁmdrweats@d gonfirm
whet her the issues identified in the status report have been addressed,

f ol | owitheghaylieir fon anyt ristrictiernsi oy valifipetinng.i ane pbiaipg the cacorande of ti@0BENerWher e t he
freight containers-are subject to any additional processes such as repairs,
washi Ngoo38] In either the storage or retrieval process, the allocated position or existing position of the

LO freight container is always known to the controller. This allocated position or existing position can then
be provided to the freight container handling crane via the AGSS, the PDS and/or the RDS since

these systems are in communication with the controller

{0039] Although various aspects and embodimenté of the present invention have been described
above, the following illustrations of exemplary embodiments and accompanying description serve to
|5 further aid in the understanding and clarity of those various embodiments of the invention. However, it
should be noted that the scope of the invention is by no means limited to the exemplary embodiments

described and illustrated hereafter, but rather, as set out in the claims that are .appended hereto..

BRIEF DESCRIPTION OF THE DRAWINGS

'0 [0040] FIGURE 1 is an illustrative embodiment of a system for freight éontainer storage and retrieval;
[0041] FIGURE 2 is another view of the illustrative embodiment of FIGURE 1;
[0042] FIGURE 3 is yet another view of the illustrative émbodiment of FIGURE 1;
[0043] FIGURE 4 is a side view of an exemplary embodiment of the present invention;
[0044] FIGURE § is a top view of an exemplary embodiment of the present invention;

!5 [0045] FIGURE 6 and FIGURE 7 are exemplary process flow diagrams of a method of storing

containers using a system as illustrated in FIGURES 1 - 5; and

10



and cleaning, the controller, based on the report, inforns the owners of
the containers via the comuni cation network. The controller is adapted to
recei ve awmoaotsmsedosati on fromthe owner of the ?.0 frei ghtt/SGamanesay pri or
to the application of any additional processes to a freight container.

[ 0036] A thi rd' aspect of the present invention relates to a method for
retrievi n4% | SO freight container based on any of the enbodi nents of the
syst em (& h@é%ﬁ"‘%é&aa Pl HpSEsR AR eBre e /RS R estieni BUGpIBEesses: -

a. i nput fgr an 1SO freight container froma haulier
into th ét%gr?tg'r"&ﬁ%jla@a;ﬁ&;,eggg 2)c§t| ng the position of the IS0 freight
container specified in the release order fromthe cell- guide structure;
and c. retrieving the ISO freight container fromits location in the

cel | - gui de structure and releasing it to the haulier. [0037] One exenpl ary
enmbodi rREFAILED DEFCRIFHON OF THERRAWINGBer i ncl ude the process of inputting a
retrieval order for an 1S0 frei ght container froma custoner (typically the
owner5 doo4rh&FIGURE tistan dlosttatiiersdrbpdimartof 4 §yetemdortfieight centaipsris@fage @and repigtdli ng t he
rel ease order fromthe haulier. Upon input of the release order the

cont r olln s ipigieative %b%'%hﬂlﬁtsé?‘e’b EQoRisgerab 2 fitst andrspeapd Pwk}ms EYRPaR Btrystums

agai nst he tri vaI ess is a form
of secu1r2?\ty ngg”ms agai nsf3 rﬁtg% ﬁlﬁ?l\l)g@(ﬁ]ggeposﬁ??'%an oré’olﬁ? L 1n a
furt herpr X QmpeRIYprffERALRBAY tererstJP@pérk@drv%ll@él%ﬂvalmg tb %re'd?\‘éﬂstvb @Bight he

met hod may further include a process of verifying the status of tﬁ

f r ei ghtcontainéral rigne prime e@vedadeesstttiegodiap bt wildifgot2Aasavehiesdrracabs @i 181 The

qual j fications, and obtaining the concurrence of the haulier. [0038] In

ei t h}t Vehieulasasrasgdamp sathipvidpn acees e de, loweicevals efchiidipn A2R MG Bfherexi st | ng

posi ti % rv%gs SDC% as the mspectlon washing and cleaning and repair of freight containers 1 may take

place. These services may also be carried out on the rooftop of the support structures themselves.

[0048] Also located on the rooftop of building 12A is at least one crane 14. The crane 14 has a pair
of base legs 14A and 14B (not shown). The base leg 14A is situated along a section of the rooftop of
|5 the building 12A that is parallel and coplanar to a corresponding section on the second bui;ding
support structure 12B. The base leg 14A is adapted to translate along the section of the building 12A.
The framework and spreader of the crane 14 straddles both building support structures 12A and 12B

such that it extends substantially perpendicular from the section of the rooftop of the building 12A that

is parallel and coplanar to a corresponding section on the second building support structure 12B.

'0 [0049] Adjacent to the first bUilding is an embodiment of the inventioﬁ having a plurality of cell-guide
structures 16. In this illustrative embodiment, the cell — guide structures are located in-between the
building support structures 12A and 12B. In particular, the cell-guide structures are limited to the
sections of the rooftdp of the buildings 12A and 12B that are par_allel and coplanar to each other, i.e.,

along and within the operational range of the crane 14.

!5 [0050] During operations, once confirmation of the storing and/or retrieval process has been made,
the prime move will proceed via the vehicular access ramp 18 and park in a waiting area on the
rooftop of the building support structure 12A. If a storage process is to take place for example, the
prime mover, with hitched trailer and freight container 1 mounted thereon enters into the operational‘

range of the crane 14. The crane 14 will pick up the freight container 1 from the trailer and position the

11



[0 freight container is always known to the controller. This allocated
position or existing position can then be provided to the frei ght container
handl i ng woans/ose@9ot he AGSS, the PDS and/or the RDS si n®eTiSiGesR/084389 ens ar e
i n communi cation with the controller. [0039] Although various aspects and
enbodi ments of the present invention have been descri bed above, the
followng illustrations of exequary_enbﬁdinents and,acchﬁﬁn%in%_ B

descr i gte9BhcRENGeoYeh 2f qcpipt ralFdude frvaivre A8 sdenst4nd] Rg long" Be dFishy of
those VdhiabS &%% c@?—@&i&"e Qr]cucthljaqti'u %tﬂ'eﬁnt'comgi Weerither'réstssé?\q é&o%, aﬂt ed
that the scope of the rnvention is by no neans imted to the exenplary

enbodi reanhsthet@zight dainendhirbddy pRitddaiinm thasepgdidestructirotie ealidien, as set out in
the clains that are appended hereto. BRI EF DESCRI PTI ON OF THE DRAW NGS !00

[ 0040] [EdSq’}JRlﬁe 1opi of tl‘?énceil-blljiﬁbs&tr }evﬁ .ﬁJmQQEWF&HnR%%r f@am%%i%t %ﬁﬂnfeag _af i'iseijo t

container storage and retrieval; [0041] FIGURE 2 1s another view of the

I |1 us3 rodtniers@o esrtxadgumnriils OfhefdirkddRbnslaf tHeQEdahbulbr fiai8bof theicall-ylide skoatirsas, vi ew of
the illustrative enbodi nent of FIGURE 1; [0043] FIGURE 4 is a side view of
an exergpf theypodiigningiohibiaverdifal guide rpilseis sugh that it dangliptdin fardep then theminmpRENSofias a t op
vi ew of an exenpl ar di pent of the present invention; 15 [0Q45] FI GURE
6 and Aes °t7a fo% f@é%ﬁﬁp&eﬁ"@g@%s&‘sﬁg\ﬁf%ﬁ 08Y &fs "85 'Sa{?)n?ilf’ﬁotbe gﬁe'gétt oring
cont ai NBkisinetS Rblowdral 7B M8 rbdidngHibr RinROwiid FtHELBRE tihne” severei@MAhiting k0461
FIGURE 8 is an exenplary process flow di agram of -a method of re%rleV|ng

cont ai masvemers iof the drelgfitSdoatainas inl dr wsbdut abheelxis othérl tkddRES vetical axis &3EhA\lfeighl
DESCRI PTI ON OF THE DRAW NGS '

L0 container 1 is.further lowered down the cell-guide structure 16.-

[0052])° FIGURE 2 is another view of the iIIustra.tive embodiment of FIGURE 1. FIGURE 2 shows a
view of the rooftop of the second building‘support structure 123. On this rooftop, as with the first
building support structure 12A, the crane 14 has its other base leg 14B position along the section of
the rooftop of the building 12B that is parailel and coplanar to a corresponding section on the second
5 building support structure 12A, as mentioned above. The base leg 14B is also capable of translating
along the section. To aid this, a track 22 is laid such that the track 22 is parallel to the sections of the
building support structures. As mentioned above, the cell-guide structure 16 is also located between
the building support structures 12A and 12B, and within the operational range of the crane 14. The
rooftop of the second buiIdinQ support structure may be utilised as an inspection bay, repair bay,
20 washing, btrailer chassis parking area, warehouse storage, open yard storage, marshalling area,

covered storage, prime mover parking area, cleaning bay or for any other functional purpose.

[0053] FIGURE 3 is yet another view of the illustrative embodiment of FIGURE 1 As can be seen,
the vehicular access ramp 18 is a circular ramp that 'provides access to every levels of the first
building support structure 12A or the second building support structure 12B. This illustrative
!5 embodiment also shows that a plurality of cranes 14 may be utilised along the section of the rooftop of
the building 12A that is parallel and coplanar to a correéponding section on the second building

support structure 12B.

[0054] FIGURE 4 is a side view of an exemplary embodiment of the present invention. FIGURE 4

shows the first building support structure 12A having a vehicular access ramp 18. The ramp 18 allows

12



5 [0047] FIGURE 1 is an illustrative enbodi nent of a systemfor freight
container storage and retrieval. In this illustrative enbodi nent, the
system conpr2osas2@b a first and second buil di ng support PerSGeo12ress442A and
12B (not shown). On the rooftop of the building 12A, a | oading and/or

unl oading area is present wherein prine novers and trailers are parked
while either waiting to store or retrjeve freight containers 1. The prine
mover s PTG HAN PDBIPHLIS JRdehPr T IReNACERS) BHe (PP SRR RS 15, The
O vehi ﬁﬁﬁ& o)

bui | di %b%tﬁfﬂ ggfé%#@%t%géféﬁggﬁﬁtsﬁg as tﬁseJ Ifﬂ)(r%speé\?llrdoblrlfﬁa{@as%ﬁ| ng and

cl eani nguaind 12BRi dan 6 séehaioftthe SN, MRIfEst buildiAy sipplse stlcafeand Theesorer Vi ces
may al so be carried out on the rooftop of the support structures

t hens el bpiding SupMISrucire H2A angd#2B @recnaralieido eagobtherp of buil ding 12A is at | east
one crane 14. The crane 14 has a pair of base |egs 14A and 14B (not shown).
The Iaqe0s5p drdie 145steddiesbaitl baikdng Guibos 8Rilictudds 1A drde12BOTRd By3e 0dgs| db thiehe
building 12A that is parallel and coplanar to a correspondi ng section on

t he sec®ig 1Rbiandi14Ryare Inspled towards d@tqqgfeofiwu"qnmesqamtnuetgeam g BBapt ed to

of "1 ho PERSHE: D4 Ersal e SRt KAl APl LIS TS LEABEPhPRES Paleriibel o5 such

t hat itbuﬁamgemishaiugbﬁ»anﬁatanaIc!>afaneﬁ{o@eea%£pum{g sfeEthoTwIﬂ% 66O su d&bﬁ rooftop
of the buil'ding 12A that Is parallel and coplanar to a correspondi ng

sect i orstrocwre HeB sascabben LAIGURE, tBelpROS 14 SitksUptalfeighi 2ditainefr [ 49tailddnacent to
the first building is an enbodi nent of the invention having a plurality of
cel | lyupadier 424 @&'W%%thiﬁe'g'l‘tﬁo'ﬁtﬁﬂ%f Tidowy § celbguidgstreginie 86 iratftes bednealiecatad - gui de
struct L{o Sqare rgcrqtrﬁ If:t ween the building support structures 12A and
12B. S freiot gprgine Y]@C%"érf) ‘gui de structures are linmted to the sections
of the rooftop of the buildings 12A and 12B that are parallel and copl anar

to eacHo‘E;PheTlhe CP" @ide gy Hhe fratesi A ‘IeH@ebri'éf’r bt afapeceathBeldns suPROMcr ane
14. 15 EaQQéQJ ag’IZng\ huspra d tﬁ%ccgll ?m tll:urTRl qg' I? alsgnoca ;[gorihl %rﬁ”d/ or

retriev pr océss has b proce

vehi culoBéra®Peiessa SfaRcrdd ﬂndh@@eml@u.a@ stRuCHiRd ie |ﬂ9ucﬁ5 %anzramamb&ar{ge@ff frétesof the
bui | di ng support structure 12A. |If a storage process is to take place for
exanifl &2 thah eregpnnestedraitieir, comietsHo bnrtoalmlﬁhetmlan# aihe asd df theicgiht gddendtactoer 1
mounted thereon enters into the operational range of the crane 14. The
crane Imthg gmrbogimept dpss pefhape éﬁ%?ﬁ@“'%é"ﬁfnaith?éﬁh D qthen granrpiary P@qué‘ﬂe"éﬁnﬁ‘eposi tion
the f b %ﬁtthe cgv\ét%e{]ﬁiuctﬁr\éelk N%P m%l'uli Og% Fé\ggu a? amgh%ﬁ te'%l‘b?E:o nets o- -I!;he crane

14 will rei cont al ner cell-qguide s ructure 16

until tevdricai glide M IAIeRBKd %@Itﬂaaremwsgtuﬁeqausmemw BMETd, urfﬂf they) arN&L her
freight container 1 already placed within the cell-guide structure 16

ear | i ersulgstantiglip @bthp sahe h¢ighp as thetrbaftopsedf| eitigrniod Botls taofigs of ¢he bEildimycduppbetinga
rectg)ngul ar frame that connects at its four 5 corners to vertical guide
rai | 9 STV AP of the rectangular frame of the cell-guide structure
16, and the positioning of the vertical guide rails, is such that it is

sl i ght 18057 e pelitdaida strbpburel 1 Gris rrdantasissud that ttheime?sicrn@@t thamtaoguldrdnratnyﬁoot
freight container, as the case may be. This is to allowthe freig

cont ai A& Sighty darger’ thas\@desgn aﬁ?°5‘"'t°ﬂ%te eiher arfyentaieot q der- f%l”?'@”&‘t"“‘?ﬁ%" 1sam&* tine
sever el veb'tﬁ%l’#ﬁ;ﬂ ngﬁce”?e %Frlﬂe Binehdishs i Qr%eqmse Gt @éud?]‘? contaibd? ?[’L nfpgut any

axi s othe e ver axis as the trei 10 Contai ner I's further
| ower e@intkpyinst di @heCretthrgdidi FeneS42, thetitdight cbBtainer will have its movement restricted save
!5 for its movement along the vertical direction denoted by the arrow marked ‘Y’ as the freight container

is lowered down along the cell-guide structure 16.

[0058] FIGURE 5 is a top view of an exemplary embodiment of the present invention. FIGURE 5
shows the exemplary embodiment of the present invention having three support structures 12A, 128,

and 12C. Support structure 12C connects support structures 12A and 12B together such that
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[0052] FIGURE 2 is another view of the illustrative enbodi nent of FlI GURE 1.
FI GURE 2 shows a view of the rooftop of the second buil di ng support

st ruct ur ew02B13/®m00bhi s rooftop, as with the first buil diPog/SSapREODE349
structure 12A, the crane 14 has its other base |eg 14B position along the
section of the rooftop of the building 12B that is parallel and coplanar to
a corresg,ogdi_ ng section on the se(_:ond_,LS bui | di ng support structure 12A, as
ment i onEBCAHGTESS FHRSSHA 809 LEPOIABUGIE e SGMEd TABT Be P Y alh SR 556" WPbng t he
sectio i ot hi [ j. : : i aral |l el
to the qg%g@fgdnoglohp * %R%%%rpﬁﬁlb r%g g’h%%éoﬂ'gg fa %’I g gttarh(!re%g Pérg\goﬁéﬁ% :68%12%&3%98\/ e, the
cel | - gudreleses washiriglired, dpait Sayahd/or dvark ad £tlailbednagiipatiing dodd. Likkwigh fElqupeort
structures 12A and 12B, and within the operational range of the crane 14.
The roocftrugweni2B ¢ 13€cond bui | di ng support structure may be utilised as an
i nspection bay, repair bay, Wwashing, trailer chassis parking area,

war e O UBEs9k tRIGURES alof elBarly allustrafdsQr phgality oTieigitabhthing hatidiey craree @l etladditingy age,
pri me nover parking area, cleaning bay or for any other functional purpose.
[ 0053] aFfostRIPPgrt plauciueas 12AGNHARB.vihe kasst legshd thel Freightcantpipes hapdiogl ciaaest 14of

FI GURE 1 cagn be seen h ehi cul ar access r 18 is _a circular, ranmp
Chat o el Bese AR Lot 8 Shef et ol EMBuaper apig st

Struct WiBcidredMaN ahd fomS FEUNheR Wd Aok sTHRRAL 428 bid 845 & phikity oFRbifguide
illustrative ).5 enbodi ment also shows that a plurality of ‘cranes 14 may be
utili setrualrend6.t tre cegiito®strneturdshs srogldcep swh thdiahdyuart éit Bl tih@Awithiatthel S
paral | el and coplanar to a correspondi ng section on the second buil ding
suppHt torgrretiafet rarge of 2Bleagt GO AGigNt cenlEer handingacratiedtd. \fi thigyparticulan eeediper v

enbodi ngnt of th resent inyention. FIGJRE 4 shows the first buil ding
supporthes?uf’ﬂ%‘ishrr”%ur%if% i1%8g%f“b%ﬁi%ﬁﬁ&%ﬁ?@@%@@ 18. The ranp 18 al | ows
prime novers with or without trailers (loaded or otherwi se? access to the

r oof t o0%0] (FRVRE Sand FUGYRE Bpre gpiseniary srorepetigy liaprams of e mpihpd, st platinoy e

enbodi - of El QRE | sp has .a secaond buil ding s ort . structure 12B. As
can be BRen? (e Yhpsdydhotl AR5 ChESH P iy BB ety MR o

the secQadpiiidbbil@ess PR SREAMAEHEE alatomiar ofl BB Bhigindtadepbtl Bbvided Mach
other. 5 [0055] A crane 14 straddl es both buil ding support structures 12A

and U2 RBdvarheolderse nbtidigaion fhatt theecustomaeintéddl tadehoditBreighecdnagat fedsttragwat e t he
edge of the building support structures 12A and 12B. In particular, the
base | &g¥aiger depet (dheapiering Hrdesndl he AP May PErvidE it SRS Preersrupinod®Y t he
roofto - bui | di 12A t N ra : . ' r S

Corr casharbisfie MehSioRatg fut Ehnlel SRk R E gL SN Burpaten o
shown iy FbdAdREIeAvebl(RRriel) #ifadet TR SiKdngRda nfal) Sl arg @BSALRA br JarticuRrd a

trailer on v
of the container, such as its dimensions, serial or registration number and/or particulars of the
20 customer’s representative who is authorised to deposit the container in question with the container

depot. The container depot, or more specifically, a controller thereat, will provide a confirmation of

receipt of the Storing Order along with a specific reference identification number to the customer.

[0061] Subsequently, the authorised representative of the customer will arrive at the container depot
with the freight container in question. The representative will provide the reference identification to the
25 controller which will then carry out a verification of the reference identification against the Storing
Order received from the customer. Once the reference idenfification, the representative’s identification
and the Stbring Order have been verified, the freight container to be stored undergoes an inspection.
The inspection will détermine whether the container can proceed to be stored, requires cleaning and

washing, and/or requires repairs to be carried out.
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10 rooftop 12A and |l owers the freight container 1 down a cell-guide
structure 16 that has been allocated to the freight container by a
control | ewo 2p0B8j09 The cel | -gui de structure 16 is | ocat edTiSG2otonmsan t he
first and second buil ding support structures 12A and 12B. As illustrated,
the cell-guide structure 16 , is also |ocated within the operational area

of the 4. The cel|ll -quide structure 16 includes hori zont al
Pect andiioRl T e el ostizer At ?‘?f%ﬁﬁ@&ttéan p Soresh e OPFRIPSMmSIiplet | cal

gui de r@ielmind 10dHi6h Qﬁ'ﬁgc&ﬁ;aﬂeh\ﬁlthﬁﬁhé cell- ggﬂé cﬁlr’er AL cStel mattl%ﬁtgﬁmdl ment

does not have rectangu rame ough 1 n ot exenplary e ments, the
base ofcohthiferc@brcugsntiy @heSdubtoértérEprddantame mayeﬁdn%caedte@tm»ggllaaé tof W TBr 42 from
the four corners of which the vertical guide rails 44 extend from The

vert i cd cragiteleick wpi thesfreight epmtpineitp dendsitigittiie alledated sliak.e at substantially at the
sanme height as the rooftops of either or both rooftops of the building
SuUppdr t[006g] HowBves tiff thi€ insiveeiton plodegnidtelriBes thdl @z Aleighh@ntamkt refailsdebs tdrtitet ur e 16

i s adapted such that the dinensions of the rectangular frame 42 are

sl i ght 19t terrgrepseniatire aiA dhecepntamecupritadted do @irqpﬁiebayapre'ﬁ@@ﬂyftb@t:usmmer rty-foot
freight conta n the s ht v nce between t ns s of
the baduSTPn Bl BFteednet g Rty S o i e R (CBet (e FBRT RO ar
frame 4y cdshimmef 5@"3&% tﬁé)msabgiﬁ{ate%mer W&ila'teﬁysorrgﬁgleMerr j@iﬁttlﬁép%Et%q save 15
for its novenent along the vertical direction denoted by the arrow marked
"Y' as WdreOfdeeis gditedad tephin@orks are ltrewesreel clovmthalfreight cofteinerelponguinpietiddt r uct ur e
16. [0058] FIGURE 5 is a top view of an exenplary enbodi ment of the present

i nvettt iochie TERATERE seport hiarecidnds exEerhPY 1ty deterpigi ihibh tcomingr e noy edeble fernvent i on

h h t st t t t 12 C
connecrleneiapR Bk BBttt ARtrer 5 e o i o BT RGroh HRoHeS

picked up by a crane for storage in the cell-guide structure.

[0064] FIGURE 7 is an exemplary process flow diagram of a method of retrieving cohtainers (“the
Retrieval Method”) using a system as described in any of the previously described exemplary
|5 embodiments. In this embodiment of the Retrieval Method, a customer of the container depot would
provide an advance order or notice that a container already at the storage at the depot would be
retrieved. The customer may provide this order or notice manually, or by any electronic fneans,
including, but not limited to, fax, electronic mail, or a secure online notification via a world-wide-web
(Internet) interface. The advance notice or order (“the Release Order”) may include particulars of the
'0 container,v such as its dimensions, serial or registration number and/or particulars of the customer’s
representative who is authoriéed to collect the container in question from the container depot. The
container depot, or more specifically, the controller thereat, will provide a confirmation of receipt of the

Release Order along with a specific reference identification number to the customer.

[0065] Subsequently, the authorised representative of the customer, usually a haulier with a prime
:5 mover and trailer, will then report to the container depot. Upon reporting, the representative will inform
the container depot of the reference identification number. Upon receiving the reference identification
number, the controller wil verify the reference identification number and the identification of the

representative against the Release Order provided earlier on by the customer.
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vehi cul ar access across all three support structures is granted: Fromthe
top view, it can be seen that the upper portion of support structure 12A
may be utwbiesdsamoa vehi cul ar park, container open stoPagsGaeaodsdy

washi ng area, repair bay and/or even as a trailer chassis parking area.

Li kew se for support structures 12B and 12C. 5 [0059] FIGURE 5 also clearly
illust r@ Sé.[%f)rﬁ)l ur al i%% of frei %ht cont ai ner handl i ng cranes 14 straddling
across | ‘fﬁ%b SPPRRtpPe dher S4TSR ol B8 Traignd -99R1else als Do rauthrEsed @pdy e

cont ai 1 : . , .al.ong ks 22,
whi ch nelee PRl P BRRES 1L PRREHEFE 8 phlep kL SR BRI EE T oA ang
12B. | erdvetwie®s dirb@eds pRekle Sl piaticltbefeidht Aomaifer ik Bubstio frpi Utha lcbil-yuidef

cell -guide structures 16. The cell-guide structures 16 are placed such that
t hey arsgugigre and toidepnsi thaifrelghtrgontaieer D0 thepaiting irailaa Uperaraepivingfthegetrieed Steigbine

frei (;y)rjt cont ai ner handl i ng crane 14. In this particul ar enbodi nent, the
suppaY tPRlEIPElc g reResERIAtivE gy to1GRRY 5Kt  ViFtel bsrectipaHP cRtfigp that thedetipvgrieinlt [ 0060]
Fl GURE - | ar, - - L - f od of

St orl ng and Ao nerree PSRRI @ik PAGE 5T ot UeO o0 B REREICT G
any of drbe fiomane eushigr. dRBE It islodtinaaeigl thd MtrievdaarightddhGined ddrrbdpandstto tieng

Met hod, a custoner of the container depot provides an 15 advance order or
not i fi deighimentainertin thia Reteasset Qrrerr the eantrpligs witl gondeqi@dinal check peiogthetherdheraiarger f or
storage at the container depot ("the Storing Order"). The custoner nmay
provi dé&™ FﬁS&'C"é’PBPi‘hL‘j f@%b@"ﬁ&ﬁhéﬁ%’?? bg FelgRzeth Fgmay é’&% PR SEE FEMAINH e | udi ng,
but taahds Ot : N ' ' 9 [ ification
e D sh et G gl ey SR Ao e i RS e O b e
any desed freight htatier t detreedentareOhe RBBeVEIOMEtIRIdEdonciGdeéah as its di mensi ons,
serial or registration nunber and/or particulars of the 20 custonmer's

repr esqaded IA¥eneiidhel Sa@bt BRTdbS RS QipAEPGTHd edehBlaf M BLIREAts 0P iHaYRShON Wi th
t he container depot. The container depot, or nore specifically, a

cont r olinveritioh earehasgrventol did ip tiesvurdersandmnéfi theraidedyingqdrintige @etid té irvergiost or i ng
Order along with a specific reference identification nunber to the

cust onghe PFes ivedishse foleiatieyconstived asibeing ke tp dinr luated embedipents Rt

cust r,. wll arrive he cont ai ner depot with the freight container in
quest 6?1therﬂiﬂéhereé%?"ea§8§¢"§% 5"3%‘* ??ﬁ"l"‘f {h%ﬁgm"‘de the reference identification to
the ?.5 controller which will then carry out a verification of the
reference identification against the Storing Order received fromthe
custoner. Once the reference identification, the representative's
identification and the Storing Order have been verified, the freight

contai ner to be stored undergoes an inspection. The inspection wll

determ ne whet her the container can proceed to be stored, requires cleaning
and washing, and/or requires repairs to be carried out.
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[0062] If the freight container obtains clearance- that it- can be stored,
the controller imedi ately determ nes a | ocation for the container within

t he cel | -woi2dss/see0act ure and al |l ocates that | ocation toprChsGeontadzaer .
Concurrently, the custoner's representative nay then proceed to a waiting
|l ane to wait for a crane to pick up the freight container to deposit at the
allocated slot. 5 [0063] However, if the inspection process determ nes that
t he f"r’@%tont ainer repairs to be carried out, the representative and the
container are directed to a repair bay. Concurrently, the customer is

i nf or md¥hadpk clalredisesul t s of the survey and a cost estimate for the repairs
is provided to the custoner. |If the custoner agrees to the cost estimte
(ei t her. i mepsteratc bigringyanatdt@yingISOUFdighdonfabidtat 4 EmpR@et depbcomprisi@l-k Order is
rai sed and repair works are then carried out on the freight container. Upon
conpl etion [@pfuphbteing sFRAirk Sng@ second inspection is carried out to
determne if the container is now suitable for storage and if so, the

repr esent at g\éecovmagll Er;ir(])csef\reg Lo the waiting | ane to have the freight

cont ai ner piPcREA° TPPRY "L EF e for storage in the cell-guide structure.
[0064] FIGURE 7 is an exenplary process flow diagram of a nethod of
retrieving YOFERiSIET supportingestiveitiieinad a1 oA BR YBPS PEIEPMEIHS SSRaFaeH 5 Hescri bed
in any of o&greb){){]g%lﬁg#%kge, gv‘ﬁgr%rg![a}? edsteaxs%%lnaél% %e[ug%z% %?rﬁgr% gﬁpt Er'st slunpot h

S
: rin
enbodi ment  of rieval od, "a customner e cont ai ne deﬁot woul d

provi de aBtr@d¥eRGE a5t dabstaAliall] Bhrbfef ald\dect BRIt lcadt 4 R86H% Athelpferst Or age
at the depot would be retrieved. The custoner nmay provide this order or
noti ce nano&dr §f thepsechyd supportrigestiuctami otmeppgting svottuds rxfendingtto adteighi ati t ed t o,
fax, electronic mail, or a secure online notification via a worl d-w de-web
(1 nt er net Jeaptssigntialix eaufyglentig e heightiohn ISR figianisreiaiper( "t he Rel ease Order”) may
i nclude particulars of the 'O container, such as its dinensions, serial. or
regi strati ont leastrbeer freighti¢ontaingairaniling lceans havingtatpair olisse ipes losatedegdistabendat | ve who
is authorised to collect the container in cluesti on fromthe container

depot. Th&°BSEATAMFEFONARGRSLY asHPRoBING Maporsand Zispipader PAwease R51P 6FS't her eat

w Il provide a confirmation of receipt of the Release Order along with a
speci fi c refvaereindhe ratietfab¢ legware eesitianadiseeh the therpuproting frapeworf @gigpieader
Subsequent t he authorised representatjve of the custoner, usually a

haul i er mf{'%ésés“ﬁfﬁa%@EX BINBVEF ”ﬁﬁ'ée ‘ﬁsé?%"?tw?/ﬁnltﬁ‘e PRIORS P'dlifotPperiPs P

cont ai ner pgeRAporthh QuckRRO h 0 eadi Weod ARG SERLAIILE intdiod ©f AE T k&

cont ai ner depot of "the reference identification nunber. Upon recelving the
r ef er encesudentially paalkl seationsioftier uppériperticdrtf bah supportvd drustéres.fy t he ref erence
identification nunber and the identification of the representative agai nst
the Rel ease Order provided earlier on by the custoner. [0066] -- Upon .
confirmation, the retrieval of the freight container will be authorised and
the-repre pve Wl l - dj drive the prime nover and trailer to
a wai t?hgﬁ%ér?%%ég%o\é\édégrt%%?'rﬂ’ Fugtﬁ%ggﬂ%r%m Tl be directed to retrieve the
particular freight container in question fromthe cell-guide structure and
to deposi £t P# TS SiHgHte BPRg REHONGHA It FeP el awss therad jqrdsubtgalyPa@ds! vi ng t he
retrievedfreiaht I Nele,. r athye is4t0e8a5k ul,iq@ Vvisual

i nspecti on 10 Scon'}e??ﬁ%bhg'%&t féher%ﬁ?olrrtgjgégécﬁjr?éesi’ gvh%/rg'gc?%?%Fﬁ%?oc%?@;bgbonds to

t he parti stlcRrscomlpriddde frei ght container that was provided in the Rel ease
Order fromthe custoner. Once it is confirnmed that the retrieved freight
contai ner coILaRRRAFaknd P b O BhRhASEG dbd ABsRRbRASRIDISRE, the
controller wis[J congulgt gé‘%hlerr?a%ﬁdgﬁe({?( as'h?o%%koﬂe% t%er'e@e‘aany

restricti eifgensidhstdiea biei ghdn mONtréyi edontaiBe saill Qedigliled R@Be Beind3arrangad any
restrictions, the container ,
substantially horizontal and with its length substantially parallel to the paraliel sections of the

upper‘portions of the supporting structures, and
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10 depot will permt the customer's representative to exit the container
depot's prem ses. Upon releasing the freight container to the

repr esentwoi2oe/ostdee Retrieval Method is concl uded. [O006PLTAS20mr0003aNed
earlier, the above description of the exenplary enbodi nents of the present
invention nerely serve to aid in the understanding of the underlying
principle behind the invention. The present invention is not to be

construed adeWea AYIs faH exending romEach ?‘U?f PP ECRRBR MRBAT S8C I VRMIOREIYdSt her , to
the ext entrarf’a@xtg%Ing da} tﬁ@?l E@LJB'étaBtE@I} n%}lﬁ\}alggwo th lg'lYtSof %&;% férgﬁ a' m3d

is: 1. A system ng and retrie rel contalners-at a
contarnercdﬁagy,conprrsrng - a first supporting structure, and a second
supporting structure; wherei n each supporting structure has at |east an
upper portion and is separated fromthe other by a fixed di stance, wherein
at least a section of the upper portion of the first supporting structure
is at Iea pstantr and directl ite to ab east

al | |
Lecti orf ofthe REAT AR e 1Y PR G 2 WeRE Caiate B e Py SR rE bRy
supportin grpﬁér rpHFtrBH Nrefihe qmﬂdwrﬁo%n sli}@dttgg' s @Eateoe@e?\]r/eeﬁ Uks ﬁr@tqeﬂdaéelcynd

equi val ent "to the height of rer ght contai ner; | east one
frei ght ceopmrtingstrinduned sush tigat @n@ndeari to dirsh apdsécond smsmnd etg&tuteecmtﬂesit at
di stal ends from each other connected by a supporting framework and a
spreader Bespagishrarinkeripsed ptdepst a section of the upper portion of the third supporting structure

is at least substantially perpendicular to the parallel sections of the upper portions of the first and

second support structures.

4. The system according to any of claims 1 — 3, wherein one of the pair of base legs of the at least
one freight container handling crane is situated at the section of the upper portion of the first
supporting structure, and the other of the pair of base legs is situated at the section of the upper

portion of the second supporting structure.

5. The system according to any of claims 1 — 3, wherein the pair of base legs of the at least one
freight container handling crane are situated at the fixed distance between the first supporting

structure, and the second supporting structure.

6. The system according to any of claims 1 — 5, wherein the sections of the upper portions are of

substantially similar height and at least substantially planar with respect to each other.

7. The system according to any of claims 1 — 6, wherein the upper portions are the rooftop sections

of the first, second and third supporting structures.
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wherein the pair of base |legs are positioned such that the supporting
framewor k and spreader at |east substantially span across the fixed

di st ance wetwsas2dobe sections of the upper portions of I[parlsGaeRpoIu ng
structures in an at |east substantially perpendicular orientation to the at
| east substantially parallel sections of the upper portions of both

supportrn structures. 2. The systemaccording to claim1, further
conpri st nghe Sitem aceopding A anyedt Ic'aﬁﬁr e /-Sthelsi {19 BPRASHREMANG RBYOT the SHRPYHRGA

bet Ween ol §33kerRUTTARONIALLY SPALRL) ElooRSRIACRSBleriicrliBRgR BTt 0N

of the supporting

structuret@mﬁp@h@@ﬁmwﬂsmwas§na§na@ﬁ¢@*§y ri ght-angl ed rectangul ar frane

di rensioned to be substantially simlar to the dinensions of a base of an
| SO freight container, said rectangul ar frame being arranged substantially
horizontal and with its length substantially parallel to the paraIIeI

sections pper . portions of the supporting structures,
Jup g¥sr AP h

vertical B Y 9 SRS = &c KIYBP L feastginerh dhey r@ﬁ‘teéh"ﬁu‘fpa?r frame
each verti %ﬂthnagﬁ'theestﬁortrng@ﬁLﬁlﬂgs B%d%ﬁeqatoh&tc%tasaén ih<PaSi gn §Hﬁr%}>§nnlgéy%u y
equrvalent to the height an reight contalner. 3. e system

accordi ng trtamerszlpammnﬂaveos“arﬂ/or fswrftekgarcoﬁt@iﬁprér sing a third supporting structure
havi ng an upper portion, wherein the third supporting structure is |ocated
between the first and second supporting structures such that it connects to
first and second supporting structures at -their respective peripheries, and
at lea ion t he rt of the third s ortin tructure
is at ﬁtgagthgg{lsb accprd Plto an é)f%aelwgﬁcuq wﬁe i trfehsuppo mgls}ru 'IJLPGP Sare fngﬂ SOY 4 he
upper, pomntidHs. of the frrst and second support structures. 4. The system
according to any of clains 1 - 3, wherei'n one of the pair of base |egs of
the at | east one freight container handling crane is situated at the
section of the upper portion of the first supporting structure, and the

ot her of ir of base Ie?s is situated at the section of the u

porti on 'of ?ﬁ@s LRGN (A P ?ﬂ@ssfﬂﬁcW%?@’mSS“Wﬂ@"%?stﬁﬁré@ﬁﬁPﬂﬁhg to any
of cl fa' K ﬁ)tect %galw%rﬁd Qhetap%vrtpq’espeaf 8btﬂ§%o ﬁtgfsc?fx gaéehget\%enl ﬁ‘t@i&g{)aﬂ@wﬁf reight

cont ai ner ndl ifng crane are situate e di stance t he
first supp@udurésy structure, and the second supporting structure. 6. The
system according to any of clainms 1 - 5, wherein the sections of the upper
portions are of substantially simlar height and at | east substantially
planar with respect to each other. 7. The systentaccOrding to any of clains

1 - 6, ein. the up ortions, a he 19O sectio of the first,
second 12’23{1% ﬁ)‘steat %Cﬁ%rpo {o agﬁof cialr_nasc 516 whereln the ase Iegs are aéap{eg to traverse the

length of the upper portions of the first and second supporting structures.

13. The system according to any of claims 1 — 12, wherein the at least one cell-guide structure is

arranged in a grid.

14. The system according to any of claims 1 — 13, wherein the vertical rails of the at least one cell-

guide structure extend to the height of the upperportiOns of the supporting structures.

15. The system according to any of claims 1 — 14, wherein the at least one cell-guide structure

further comprises at least one more rectangular frame located further away from the first

19



The system according to any of clains 1- 7, wherein the upper portions

and/ or the supporting structures are adapted to have structural strength to
accomodawve wtssamyenent and parking of trailers, prinepromsers2anessd SO
freight containers. 9. The systemaccording to any of clainms 1 - 8, wherein
at | east one of the respective upper portions of the supporting structures

is adapted to function as an inspection and repair _bay for trailers, prine
novers andfERNovIEaMeaAng /long bR vericab pdde raits, S“FHéhagﬁhg@éﬁ?%@%?‘ﬂﬁeﬁﬁcnirﬁu'arny of
clainms 1 - i J rting.st.r res are nmulti-storey buil dings.
11. The si?gﬁﬁgggéﬁ?ﬁ?%@ﬁP%aﬁﬁg“%PQ%ﬁi%#§g§H?‘1o, wherein the supporting
structures are adapted to protect against wind shear with respect to the
vol ume of space between the supporting structures. 12. The system accordi ng
to any of clainms 1 - 11, wherein the base |legs are adapted to traverse the
| engt h 6f ThAsYsigsp agcofsingtte amsof sfaimshb—f1p.r whereimitie gbleast @ne oglpwide istigrtuse fsuct ur es.
13. The sy%tqqhgccordin to a of clains 1 - %?, mherzin the at | east one
cel | - gui dEIRGURIUFPYE PUTUIdP 2R anﬁ'"ﬁﬂbﬂ‘quﬁweieﬁj. yieegdeairedddeai iy to any
of clainsténmnégwmgh@mngd&Mﬁmxgytical rails of the at |east one cell-guide
structure extend to the height of the upper portions of the supporting
structures. 15. The system according to any of clains 1 - 14, wherein the
at | east one cell-guide structure further conprises at |east one nore

rectangul ar frane |ocated further away fromthe first rectangular frame
and al ofg T"R&YSRSt 2cerding ipnary ef dlains & - 18 uheraimiae raclaaouar frpag gt thypideashene

rectangul %&Il—éuﬁ%ns?ru&&r % a(lzrggng%r%[ o\% %u%sttan %II)y elrm I Foaél twgr'j_{l-%%&frée?glht Songﬁnel' (grs
corners. : e system according to any ‘of -clains - : erernthe at
| east one sGetyliod¥bigR cSitdikgt ure i s adapted to receive and guide an |1SO
contai ner being |owered by the crane fromthe distal end of the verti cal
rails, vertically dowwards. 17. The system according to any of clains 1 -
16, wherein the rectangular frane of the at | east one cell-guide structure
i's dinegsﬁgned to be substantially simlar to a twenty-foot frei%ht
r

1 ¢ s;ast%?q:cgr_di'ng (!ﬂ any, Iclaims '1C_O M,éli:rp?grrqomprising at least one vehicular transit

cont ai n
portion adapted to transport vehicles to the upper portions of the first, second and/or third

supporting structures.

19. The system according to claim 18, wherein the vehicle transit portion is a vehicular lift or a

vehicular ramp.

20. The system according to any of the preceding claims, further comprising a controlier, wherein the

controller is a computer device adapted to execute at least one computer programme.

21. The system according to claim 20, wherein the controller comprises at least one database that is
adapted to store the particulars of any ISO container‘deposited within the cell-guide structure via

the crane.

22. The system according to claim 20 or 21, wherein the controller is in electronic communication

with at least one other controller via a communication network.

20



18. The system according to any of clainms 1 - 17, further conprising at

| east one vehicular transit portion adapted to transport vehicles to the
upper porwoans/mRoodhe first, second and/or third supporPCmEGoR00e349 €S. 19.
The system according to claim 18, wherein the vehicle transit portion is a
vehicular lift or a vehicular ranp. 20. The system according to any of the
preceding clainms, further conprising a controller, wherein the controller
is a conputer device adapted to execute at |east one conputer programme.
21. The system according to claim20, wherein the controller conprises at

| east dile Tthatsadiers eceondvtg iosanpdb fie execedings tlaime, Wireeirp thetfieiht eantainef hanwjind SO
cont ai ner dep05|ted within the cell-qguide structure via the crane. 22. The

syst em ac i wipet Bo%ﬂ"é?srﬁQB“tHPat'QPa“th%?"é'PQ\ SYS$RD ASRS) Ioslion ftermipaignect r oni ¢
conmuni cat r controller via a conmunication

net wor k. nggaagdéiﬁe rsaélgtaéénsgc@gb Egﬁg to any of the preceding clains,
wherein the freight container handling crane further conprises an automatic
gantry steering system (AGSS), position determ nation system (PDS) and
radi o data system (RDS). 24. The system according to any of the preceding
cl ai ns,24wTEP EYsieMm pRECIACGSS), any I@éthPDSC%JWG clalves. RBEeinthe AGSSethe EPP@nd the RDS

communi cati on vmtththec Bﬁr V|a"th tom"runlctlontntwork 25. A
met hod f or’"%F §FF F?(B'Ca?ﬁmm% ?"é“l" e GoBYIE; ipdPe g f‘?nﬁegﬁr tem as defined in
any of clainms 20 - 24, said nethod conprising:- inputting a storing order

for an 1SO freight container froma haulier into the control ler; allocating
a location to the 1SO freight container specified in the storing order; and
t r ansp @St iArgetbardorstawing aglSOHeighSOnthiner bykdd anarsystem es défined ih enyadflclaoast29d-

| ocation. 26. The nethod according to claim25, wherein the allocated

| ocati on %4 FICRNAIEOTR e frei ght container handling crane via the AGSS,
the PDS and/or the RDS.

inputting a storing order for an 1SO freight container from a haulier into the controller;
allocating a location to the ISO freight container specified in the stéring order; and

transporting and storing the ISO freight container in the allocated location.

26. The method according to claim 25, wherein the allocated location is provided to the freight

container handling crane via the AGSS, the PDS and/or the RDS.

27. The method according to claim 25 or 26, further comprising:

inputting a receipt order for an ISO freight container from a customer into the controller prior
to inputting the. storing order from the haulier, subh that upon input of the storing order the

controller executes a computer programme to verify the storing order against the receipt order.

28. A method for retrieving an ISO freight container based on a system as defined in any of claims

20 — 24, said method comprising:-

inputting a release order for an ISO freight container from a haulier into the controller;
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27. The nethod according to claim25 or 26, further conprising:

inputting a receipt order for an 1SO freight container froma custoner into
t he cont rwbl2ers/gréoer to i nputting the storing order frowcirlse2tnawbesas, such
t hat upon input of the storing order the controller executes a conputer
programe to verify the storing order against the receipt order. 28. A

nmet hod for retrieving an ISO'freL%ht cont ainer _based on a system as defi ned
in any of cll%eiiRg theypasition of tae |SP frRighh eRptainshpReriEgdp the rF'ﬁ?ﬁ‘itofqeﬁéo'H theetedase
order for LSO frelght container froma haulier into the controller;

| ocati ng tgﬁ@e;s)@s%u{?’gﬁnogof the 1SO freight container specified in the rel ease
order fromthe cell-quide structure; and: _ retrieving the |SO freight

cont ai ner f refsYnedy 'geé'FiQBtrF°Ftﬂ'”?rﬁ’é?md§I'chttj’l]i"lj‘@e qlrayide st elPesigihg it to
t he haU|i?5meﬁ3meJhe met hod according to claim 28, wherein the |ocation of
the 1SO freight container is provided to the freight contai ner handling
crane via the AGSS, the PDS and/or the RDS. 30. The nethod according to
claim 28 or 29, further conprising: inputting a retrieval order for an

| SO freight container froma customer into the controller prior to

i nput t i49g Thaaeihed acsswing taiaim 28, avherehdhenagationsaf thed$(e fieight sentaiss is Prayjsied toof t he
rel ease order .the control ] er execut o]0 ter progranme to verify the
rel ease orﬂE?efFe'g&g%?i"ﬁ?F' "aRging &pS ‘é'i’/éf g%?%‘é'?e. E@{?ndﬁr ﬁ’@?%éd according to claim
28- 30, further conprising: verifying the status of the |1SO freight
container released to the haulier for any restrictions or qualifications,

and obtai ning the concurrence of the haulier.
30. The method according to claim 28 or 29, further comprising:

inputting a retrieval order for an ISO freight container from a customer into the controller prior
to inputting the release order from the haulier, such that upon input of the release order the

controller executes a computer programme to verify the release order.against the retrieval order.

. 31. A method according to claim 28 — 30, further comprising:

verifying the status of the ISO freight container released to the haulier for any restrictions or

qualifications, and obtaining the concurrence of the haulier.
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