A FREIGHT CONTAINER STORAGE AND RETRIEVAL SYSTEM AND METHOD FOR CARRYING
OUT THE SAME TECHNICAL FIELD [0001] The present invention relates to the field of storing
freight containers. In particular, it relates to 5 a system for the storage and retrieval of freight
containers and a method of carrying out the same. BACKGROUND [0002] Containerisation is a

system Okfrpgi%%ﬁ%%‘&ﬂfm% baspdop H??o‘l%%%ﬁé(?/&%hégl% RANGIE: RN EAUNCLS A6 Ryt to

standardised dimensions in order to provide cross-compa y across the various transportation
networks such as road, rail and sea, for exampleTAn €xgimple of international 10 standards that are
applicable to freight containers can be found in the International Standards Organisation (ISO)
Handbook=Rigight E@ptsiners (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.gh glohal sueply; Ghas, YeiseSmaed dnaLRYRE FadRilandrRigntconRing s E'e?’a%rset&“rlre”“y

in service around the world and conform to ISO standards. In"order to cope with the phenomena
growtlbohthetuseoiifcigitgomairers/in glbbghtradajrystems aedthsnethadsinf aptineising:the storage
and transportation of such freight containers have also rapidly developed. Such systems and methods
extend tag Rukareoudidimited to, the following:- a.Ship design;

[0002] Containerisation is a system of freight transportation based on the use of freight containers.
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 example 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 1SO standards. In order to cope with the
phenomenal growth of the use of freight containers in global trade, systems and methods of
optimising the storage and transportation of such freight containers have also rapidly developed. Such

systems and methods extend to, but are not limited to, the following:-
a. Ship design;
20 b. Transport methodologies; and
c. Container loading, 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 application published as WO 2010/087784 Al (“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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20b. Transport methodologies; and c.Container loading, 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 application published as WO 2010/087784 Al ("the Tan Patent") 25 discloses that one
TEU contrigrr dsageipe@lbe 20rfaeie( s Hixyux Bsfest (2edrindaly teeh (2réenige ootz xongttens Beight) in
size (refer to [0002], lines 12 - 13). In addition, there is a further type of freight container typically
referred S EREBERIRHC L IERAT EBHEainer. The only difference between the dimensions of a TEU
container as disclosed in the Tan Patent and the High Cube container is that the height of a High
Cube coh®aftvdr Ascanding!9.8 fest-{egh srnsaimeitedy 2 Y. ke FHigtiCUI9e tashidmen wid meveidieless

also referre ?c: Us. [0005] Accordln a forty-foot contaln r2 TEU (gba length of 40 feet
(12.2m) S o] R (R LA T e B bl B TEY reter o
[0004]5 lings#hn ﬁa@ént). It is this uniformity in the dimensions of the freight containers, insofar as the width

and height are concerned, that allows the ISO 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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5 the Tan Patent). It is this uniformity in the dimensions of the freight containers, insofar as the width
and height are concerned, that allows the ISO 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 disclosegrhainthadretgiiccentiainasssaiadypicallyrownecely” ashippaghtldieasng lines, or a
carrier (refer to [0005], line 13 of the Tan Patent). Often, after a freight container has been delivered to

its destination a%ﬁfs%ﬁté?ﬁé'ﬁﬂﬂd&&@dﬁyﬂ% tﬁ%m@éhf’éfﬁéFﬂﬁ&}iﬂﬁbftﬂ%?é&’i]%at%k“ﬁgrm&ht_
utilisation. In sugh instances, the freight cortain ariHz?%?éalﬁéﬁ?’saoﬁg%ﬂ%ﬂegagﬁp hi9, hesiored gl

required in the future. As container depots are share ities, 1.e., several freight container owners
share the storagefaciip@atdhtheeontainer 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 BUBsRAUSTHECTTIRVALRIIGESHERIAE B VAT dbatitbesoniaRaiidR-aURSBRHRNALAesged for
use. [0007] In addition, a container depot also provides services and facilities for the repair and

maintendfrighbrFreaRt Bepriines MRIpTCRfesTar IRAIRT! BLRYIAGS 3braginsttledmnyithairmidhand 20

metal treatmegtffor the contaim?rresI érefer to Looor%]é Iinc?s 16 - 18 of. th%lé%%]F?atent . Oth«ﬁg ﬁc,(ﬁi%vices

. IS used, fof, the. Storage. of t containers. roof is also describe VI conjainer .
provided include the mspe%%on and testing of the frelgh? containers. Rgart %rom the services

and faciliggspiestriaed aboveathe maindynaiosnabasentanelotepelis sttkihestorage aretdpandling
of unused freight containers. The Tan Patent sets out at [0006] - [0009] the main problems presently
facing coftashen depenstasddirire besanqudsg Mrkdistandetisesasbnsh afyRtsEd in open areas in a
stacked fashion up to a limited height of 10 freight containers; b. Storage area for freight containers
only d8cuipres]coowerethehedmteitier dipetTspaaeanithathieheramaidringPa0 dseir Fded fustyrsinstional
purposesthsuch as for access ways, frefia%ht oQtain rtﬁt cksrs, rime move S,ﬁrkl)d trattilersi gng c. A
freight contaiRE PSR ERRSE Lallih R SHIAE L LIS BPb M tAe BrPbP U RGN CBREINETFY 4'SPack,
which resyitstadificiattyider the eprisder afdhecantainabhsiagsasnadigneigekinsuireighiicontriners

above the height of the container stacker's operator's cabin, which in turn results in slower operations,
when. empty. As such, if hundreds of freight containers are intended to be stacked, with each stack

consisting of up to 10 containers, the cost of building a structure strong enough to withstand such a
15 load factor will be prohibitive and cause freight container depot costs to be substantially higher as

well.

[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
containers 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 wulnerable 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



5 The invention of the Tan Patent is intended to address the above-mentioned problems faced by
freight container depots. The invention of the Tan Patent provides a building structure with a roof that
is used for the storage of freight containers. The roof is also described as having container handling
equipment, such as a crane, mounted thereon to hoist and store freight containers on the rooftop.
Other equiphtanistadaeriptacedothenediacidiasdor khdtsiamd atherciankiag, egbipimeeithd QiffRRk
However, the invention of the Tan Patent has inherent drawbacks as well. First, by situating the
containePHEpILB A YR tWPISLTIA peytrelhe gfoterRRibag A diBrediF the roof will be extremely high. The
Tan Patent itself has disclosed that each TEU could potentially weigh about 2,400kg when empty. As
such, if hundreds of freight containers are intended to be stacked, with each stack consisting of up to
10 containers, the cost of building a structure strong enough to withstand such a 15 load factor will be
prohibitiveESERIATION o ghiEdNNEENTeONepot costs to be substantially higher as well. [0010] Second,
the invention of the Tan Patent contemplates using a crane, such as an overhead crane to stack the
freightscqntasiersfos tpenof.tha sedoingditeheaighisto whickeodntainens andydneatacisadfeiytbe roof
will be limited to the height of the overhead crane. In most cases, this will only 20 permit stacks of 6 - 9

containefS T HE" AN " eﬁﬁ%_ﬂﬁﬁifaﬁ&j_{‘ﬁﬁ&ﬁéﬁgﬁ@\%%%ﬂ WﬁPﬁBé?‘bﬁ?é)g T%W&mé}%}i‘i’ﬁi may be
stored on the; 19pfigRpf dhe:liRldhtsPaiang s daRt R d e s resits iR @ dess hamoatima use of
the freight container depot disclosed in the Tan Patent. [0011] Third, placing a stack of up to ten
containers) apdereprodftom isia satetyed deandhd hiseisbpectiusiedlacteg/a kiatk cbéreight tentgprers on a
rooftop makes the stacked freight containers 25 vulnerable to the effects of wind shear, which can

topple thBXIARICE S frATg PRI EFS ClE 12 Rileastivip g ltenta shB\edhre Rt oPRAG St AfdE Y the
invention iadhe TannBaisial IR RERIFRAsoliAnn g Sinage Aidiclabhsanjainasrdbergiu gearly still
a need for a system and method for storing and retrieving freight containers that is safe, provides
better operiatiginadteffisiendytbytinialdngakticruse obgreatresdsdsjginddstaost -Haffegtivert@n
implement. In this respect, a system and method as described below, and as defined in the claims
appende&AERRD %Uﬁ?ﬂﬁ?ﬁ%ts%‘?é%?ﬂ’?éﬂﬂﬁég GHYERE TAN PREMOANRIEAT Brdflrg e Woresaid stated
benefits. DESCRIPTION OF THE INVENTION 5 [0013] A first aspect of the present invention relates
to a systéPR¥0r SH5HE SHRPPEIFRSIHGIHST FFeig HPEBHRATHR S AT TR AR S 1 A SWRYHLiFEI Sttt age and
retrieval gystem SRS )i SYRLeIRIBClsiRs BItSt SHRRAFIBASITUEIIS ABM 2 RECPAGSHBROrting
structure. Each supporting structure has at least an upper portion and is separated from the other by a
fixed Ihstmacmf Ad teasisastestionabyf taealpped postionoppbbie: fisshswppartiogsiroctireais apleast

substantially parallel and directly opposite to at least
thereof, of the second supporting structure. The portions of the upper portion of the first and second

supporting structures that are parallel to each other may lie in substantially the same horizontal plane,

for example.

[0015] In one exemplary embodiment, the system may also include a third supporting structure also
20 having an upper portion. In this exemplary embodiment, the third supporting 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.

25 [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

4



10 a section of the upper portion of the second supporting structure. Both supporting structures extend
to a height at least substantially equivalent to the height of an ISO freight container. However, in an
exemplary embodiment, the supporting structures may extend to a height of 85 metres in height.
[0014] The first supporting structure has an upper portion. Likewise, the second supporting structure
also has ggtdHaparpportiiaN stilttutRPeapaigaraidhe fustsupReriing Grusiusa bsdrhéagsiha ppreon 15
thereof, is at least substantially parallel and directly opposite to the upper portion, or at least a portion
thereof, GPtHENSE b E st Rt BostiyE i MR B PEoTRP B8R h it e Lpestiepr e firstlisiidrebcond
SupPOTUIQ LB ANG' ERALE iR, o6 ALK RUSLAN A ISP gome! plane
for example. [0015] In one exemplary embodiment, the system may also inc lide a thir supporting
structure salg ZAdhaningras mppee poKinstaktidhyssexempdant anbadiaeniyibariiing soppertinvghstructure
may be located between the first and second supporting structures such that the third supporting
structute'BRffERS26HEEaNnd 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 suf¥3iing SoERIrREIBAYGTBICAIREH A VRE 23AecEBhne dieTe Hd R thE e hiRRE'SbiidNEing
structureg,may pepurat e espeqiive peripheries,of the various. upper porins ole tree supporting
structures. In the exemplary embodimen ﬁavn‘?g a third supp?{)rﬁng Stru ure, the ?hlr%lssupﬁortlng
structuresnayah@a 9 caied suhpthadrith yppalopritinr iHaheagsuhsiantiallyfee endiculardoibe upper
portions of the first and second support structures, in particular with the sections of the upper portions
of the firstUaReIEWCHIME L HeRYiRG 2ARERH fe SRS ErEHaraNeNs Enaerotietdae Sik M aerembatiment,
the upger. portion of the third supportin cture may.also be lanar with the er portions of the
N RN A S e L e
supportingrsturetilie shenane hoial suhsiamnidallysinglatheigliipanm aéleasts uhstapptinyrearlange with 5
respect to each other. [0017] In another exemplary embodiment of this aspect of the present invention,
the uppefBbrigfe GiAHE Fifst, YLPeHARSHISIURR S pPRrERTG EIFRctUTEd i) BRNiBtopEeThdSrooftops
may be sybsiantially horizonialplanal L1y Stang e XEmelan: SIDAUmAR (e HpRRs padions
and/or the supporting structures may be adapted to have structura strengt?w to accommodate the
movemestigodidg packing of trailers, prime movers and 1SO freight containers on the upper portions of
the supporting structures. In the exemplary embodiment having a third supporting structure, the upper
portiarks idheg firshnsesione ansnihliig skibearHBgSHaKHIAS bale PAERNBHIIG L eutlrbahyeRicular
access is provided from one supporting structure to another via the upper portions of the first, second
and thirdBuipstamsdyidinetuteshe SOOABENsE G tieeSBraTip s Ustiss dirfp ants-gesdribiidingsove, the
supporting structures may be multi-storey buildings. In the embodiments where th ortin
il 3 Sy SRl Ol e S R R -
structuregsaayhbgeaskanieg pduneliao: asirnsRFRRGHEVeA ShirpagdRYIdRr dsRilaisispARRMAIRMErs and/or
ISO freight containers. Alternatively, any one or more of the storeys in the multi-storey building may be
used for & SOFPOSEET 20 IR FEVRIY, WHShIRG hsiarey RN RAIRS IISBANRE MEVRYPaIRY/&f 1ISO

frelg%qﬁggé%ﬁrqa; washing and/or repairing trailers, prime movers and/or 1SO freight containers.

[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.

25 [0020] The system of the present invention also includes at least one freight container handling
crane. The crane includes a pair of base legs located at distal ends from each other. The base legs
are connected 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



[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. 25 [0020] The system of the present invention also includes at least one freight
containesinghingyCpanendibeLranentacdd destrepaireddpasesaasalycpiedat disiahendsnsoippeach
other. The base legs are connected by a supporting framework and a spreader between the base legs.
The pair BB SRR EGoHIEEEEER 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 subgifially grerreadicalareoriediatoh evehel dvderait @ﬂﬁ@@@rﬂ?ﬂﬁy%dkﬁllél Kections dfetbit upper
portions of both S rting structures.. [0021] In one exemp embodiment, gne_of the pair of base
s of i TR L e oo S et a8 SHL e BT o e o Gper
portiors ot ferfiestasURROBING & sleusivie passl e atharfithe-pair ré bagpiegshaypbepsiiated at the
section of the upper portion of the second supporting structure. Again in this embodiment, the
supportinfefReRa GO R SEYCEr Straghilein die symbriMm@Y distanereBeaerTriskseditiBHssoPthe
upper porpon of b%tsrsl %ueoporyn%fstructbj S |n neastég%%ts S b tantlall ergend er),l| r orientation to the
at least sufost tlaﬁy paralle Sections of the. upper por IoNs of ot'ﬁogupé) |ng s ructures, 1 n[8022] In
another exasplahednhedéanertdsienpaly pthrseideas sidhatahlensiconadicighibs@ntainesdiardling
crane may be situated at the fixed distance between the first supporting structure, and the second
supportirigSte0eRifee HPeRhRPIRGRIY, el P BT NSaXBItEHSSin this embodiment will be located on the
ground and adjacent to the respective supporting structures. Yet again in this exemplary embodiment,
the siPpbieed) frarreiberiexamiiaesrierdirstthaorisy tirsdilead disharrtéebeitweeieibles IS wéwtions of
the uppeL%)%rtlons of both supportlrag tsH;uctur S.in an g Ieast S ?)any”sod%l) erpendlcular orl %ntation to

the at le b%fé%’haﬂ“ %araﬁ ALTHORS OF ed'atpaﬁg? por Hioisd po |r51téu§ Hietapas! f"0023] In

all the exaplanussphagisneatsOfithenivestionntheahasededrgf thecransAreatanted istrayerse the
length of the substantially parallel sections of the upper portions of the first and second 20 supporting

structure8" Whege@therenis adiseenhim bagasrasivbeinppeinslyediuige patafiedisdotibissarrapisey
sub-divided sgch that each crane.is aIIocr%ted to operate ov ra s e(%lg ra of the arallel sectlons

of the uppr(I:]rb %omt%'rtis Ot the R Fsrt]%ﬁar%ee\'\(l:%n Osnﬁ'Blf)oSrttl%étrs ructures he %ayg em aleéo mcﬁudes at

least mesealb@visienstipptinsoridie 6eHogiidehigidiade Rasiignaddasan.asemamtie-gsaspddetween
the supporting structures. The cell-guide itself includes a
orientation to the at least substantially parallel sections of the upper portions of both supporting

structures.

[0023] In all the exemplary embodiments of the invention, the base legs of the crane are adapted to
traverse the length of the substantially parallel sections of the upper portions of the first and second
20 supporting structures. Where there is more than one crane being employed, the parallel sections may
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
25 substantially right-angled rectangular frame as its base. The right-angled rectangular frame is
preferably dimensioned to be substantially similar, or slightly larger 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



25 substantially right-angled rectangular frame as its base. The right-angled rectangular frame is
preferably dimensioned to be substantially similar, or slightly larger 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 caniadne pefatieynatimelyd Witthad rhaaitystasidigighitieonsaiepathe sectiongutandappeis
preferably arranged with its length substantially parallel to the parallel sections of the upper portions of
the supp8Pify SHURELIERH0P ST uESSell-guide structure also has vertical guide rails extending from
each corner of the rectangular base. Each vertical guide rail extends to a height at least substantially
equivaleh®dasihd® reibitidd Bt uSOefraikghhadnrilisel. dHigweviés axiendne diary espbadirsns fhere the

supporting structures extend to higher heights, the vertical guide rails may alsp exten ch that the
o desTaReEA B e (R Sl S A T S S S B b

second skiRArenGstrgoturagh{ Kdaeiider theoRxesnplaryemRedinaeptiwbeEe Whervarical gstidadails
extended beyond the height of a 10 single ISO freight container, the cell-guide structure may further

include aftEgiyfasREANGrE RiGantRiGaisTrameeIied iR e Mavaly Foffthe lisEay theatv Ay thisvertical
guide rails, guch, et e, leastone mote feclanaular ffame st connects with ihe uettical gyide rais
at its corners and 1 coincident with the base. N S0 oing, th Bdditiona rectanguFar?rames may
provide agldpieng srppessand rigidity to the vertical guide rails that are extending vertically from the
base rectangular frame. The additional 15 rectangular frames may be evenly distributed along the

length of g sfeiHond BxidRIER/SHRRIMESS BNER HRRAILADE MNERLBEIRdeilal dntagE ReighiRea
cell-guide structure as a whole. [0027] In a further exemplary embodiment, the cell-guide structure is
adapﬂélj Entle tfébﬁg'@bfontainer, the cell-guide structure may further include at least one more rectangular

frame located further away from the base but along the vertical guide rails, such that the at least one
more rectangular 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 additional support and rigidity to
the vertical guide rails that are extending vertically from the base rectangular frame. The additional
15 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-guide structure is adapted to be capable 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 position 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 ISO freight
25 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 structure, where more than one cell-guide structure is employed, the plurality of cell-

guide structures may be placed in a grid arrangement.



receiving and guiding an 1ISO 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 position 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. Dyoozg|the Jeveidne smeesm dheovent cabetidetiails willore stdcloatyntaterahes Hongévidinaal
movement of the freight container and ensure that the freight container follows a substantially linear
path tow&YEE Thel1-8e 1€t ah (AR R MRS o 1th & i BRITRE -StSCBRE VR IR THAEP SHION SO HAE AL 5
containet 5 fipgllv RRges) an Wil hennss eelanoulas fams, apalnareaniainendas aeady
been placed on or within the base rectangular frame, the subsequent treight container is smpﬁy
stacked upper thetioal-gruiderfigdtusited bh@bdeiio snspinigestloenspace avaitabiestary atogreentainers in
the cell-guide structure, where more than one cell-guide structure is employed, the plurality of
cell-guiddnetyaliER @ rapATio piscadis ey b oA iRBRIRAN R O8N AP R¥nbodiment of this
aspect of the invention, the container storage and retrieval system also includes at least one vehicular
transit pdAf3A] TheatehRtiuRIPRPAIRSNp @tidTe isnderiistedtie tpaFiSHofoVEIENSs ST eHE o UiFRINY any

level of the uggortin qtruct res, and.in atlt'hcular tq the upper qgrt}ons qf the first sgconq and/or
. coniau S, may also Incliu eacontrolllgr. e orftrolermag)%'m O(m ofac m%uPér evice heﬁ. .
third supporting structures In one exemplary embodiment, e vehicle transit portion is a vehicular lift

or alternadivedyiad vebkedlas ramedst iHeaxmpRia. 10929 e anetbertenzbadiment inéithe ivertions the
system for storing and retrieving freight containers may also include a controller. The controller may be

in the forAab2pedimpRIMaACR $H5¢ ISnPRIPEEE T0ERBY 1RO &P ERIBETIRPDIRThUIEINpRe ilrBHie The
contrgfier may, alse inelude, ‘%t|'neasrtnﬁ’ﬂ_\er,d%ta%}s&%%atshea%'& adapied,to,store the pariculars ot any 1SO
contamner deposited within the C ﬁ-gwae stricture via the crane. m particular, the database may
include themrpcatarIcfdiae righiccontainrl Withimihieiori-godatensteusisieam byhdtiisingie aslimessional
coordinate system. The controller may also be in electronic communication with at least one other
controllePgid 8GRI EARANBIFHERVBTK A tRISHINH AR tFRETEHshY AR MHiCESRE M- include a
freight container handling crane that has an automatic gantry steering system (AGSS), position
determin&iiSAl syseaaihg® Bshasitderidite 8 SLH ayortude R DEht aosiatte ahredlibb gigne thathasRG SS, the

PDS and the RDS would typically be in electronic communication with the oller via the
communlBA Rtk L AR Th 508 A IS MBS S BRCHBITE Syoenit thitindsie
autonstie\siearirdef. arregsh thatanaimhe MelNBaLC gietemyinakonORDS RRsiiajREePBERIRErS
relative to the crane and allow for monitoring of the same. [0031] Using AGSS, a crane can be reliably
steered RiRFERMRCEEN MO AtApYIDPeteNositivA te Z0renHaicdiopasiver et d& ariig FPSorainer.
The PDStr%rH%E other hgnd iS.C ncerﬂed WiLh the t%ﬁkcingeand p?%igﬁgsiqga?f fre[;%ht con ainers that are

are electronic systems that enahle aut steering o ena utomatic
to be deposited and retrieved from the container dpepo{. J

determination of the position of containers relative to the crane and allow for monitoring of the same.

[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 ISO freight
container based on any of the embodiments of the system as described above. This method includes

25 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



[0032] A second aspect of the present invention relates to a method for storing an ISO freight
container based on any of the embodiments of the system as described above. This method includes
25 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 1ISO freight container
specified in the steimnsgpaidcih@bdritianealbo tielgnstartiing. Q@33 reHearercmpaey evdiodiment of this
method may further include the process of inputting a receipt order for an 1SO freight container from a
customer into theEdiRteNEeRTYFtsEnputting the 5 storing order from the haulier. By so doing, upon
input of the storing order the controller may execute a computer programme to verify the storing order
against tfiROB8LeRrecrrrmpiRhiseishedimentief feiatmeiher guaydusigainseladt o plepessitiidgnefiénatainers

which in turn wo c! a}llow thge stqm petter Ian co rdlnate a{?]d alloc ﬁe its. re ourc §|n ﬁdvance of
I’ or a I’ (ﬂ’ container f er Into %t%ntro er p 10r 0 n et[n t %
receiving an)}3 t containers storage process o ranspor INg an he ISO

frelgh@@%ﬂH@%rﬂé&}hﬂJﬁHéﬂﬁM@Q BN¥OHEQ J-&)mﬂb@t@f th@J@Hiawmepf@@e&&aﬂeranAp%p@&u@n of the
freight container to be deposited and generation of a status report on the status of the freight

containe® BOV%%CP&Q@W%SQJE@M@W%H% qrerREARsrdsoRcE e A8y NihtoktaisrRIutaipdErstored
mmedialgly, of ey e sublect (o epals andior vashing e dlepning, 1ocEuthop specion ©

confirm wh Ssties 1den the status report have been address wmg |ch the
freight cofptatnedenay BR & @€ resources in advance of receiving any freight containers for storage.

[0034] The process of transporting and storing the ISO freight container may also include any one or

10 more of the following processes:-

a. Inspection of the freight container to be deposited and generation of a status report on the

status of the freight container;

b. Based on any issues identified in the status report, the freight container may be stored

immediately, or may be subject to repairs and/or washing and cleaning;

15 c. Further inspection to confirm whether the issues identified in the status report have been

addressed, following which, the freight container may be stored.

[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.



[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 aspexi3of thedgpessaptbdiyventonnelatestha anardtbafalofuigisievingianhs prdeeighif aamidie s based
on any of the embodiments of the system as described above. This method includes the following
processe§UQfhRI#hJCA ABleaSe BHEBY FONaNes trfreRyittEOMEindPFal HhANE intoltRe€itroller;

25b.locatigg the posiipn of ing Ly 'Brr‘?tigmp%%tga,‘lﬂgerB%eiﬁoei NG (RASARRQTIRLI A NG ge!l- guide

structure; and c. retrieving the IS r1!re|ght container from its location in the cell-guide structure and
releasingdldastherdeauhie cofOORr |Snatexarnpiaite phodimeatol thfs metbrdsnaydudbanineiade the
process of inputting a retrieval order for an ISO freight container from a customer (typically the owner
of the ﬁei@ﬁ?&%rﬂ@ﬁ{eﬁsi ARY YR D RGP REICES S At Qistetalse 8raet siRstHERAMESUpon

input of the FeleaseUARNIR GRUBNAL CXRAHIER, 2 GRPIRHIA! HRAAIIME JO.V6 e EdsIsASR.Order

against the 5 retrieval order. As above, this addifional process is a form of security to guard against
unauthorised depagsitianedircankainprscdss affustignexenplagyoe mb osiineijhottheithir detgpgedtof the
invention, the method may further include a process of verifying the status of the 1ISO freight container

released 5 ¥ KA (AT TIF AT PAS I HHECBT VS et ABEHYI%HHE THEAIRIGRRERG PR YFence of the

haulier. [0038] In either the storage or retrieval process, the allocated position or existing position of
the [0038] In either the storage or retrieval process, the allocated position or existing position of the

10 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 embodiments of the present invention have been described
above, the following illustrations of exemplary embodiments and accompanying description serve to
15 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
20 [0040] FIGURE 1 is an illustrative embodiment of a system for freight container 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 embodiment of FIGURE 1,
[0043] FIGURE 4 is a side view of an exemplary embodiment of the present invention;
[0044] FIGURE 5 is a top view of an exemplary embodiment of the present invention;

25 [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



10 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
embodiments of the present invention have been described above, the following illustrations of
exemplangeesibedivrpts iaRd acemiHpRpMEGIRSCHRIRINSETXentdndb durthes ag donthiedudargtanding
and clarity of those various embodiments of the invention. However, it should be noted that the scope
of the invaftfohas IHFHIGHEHHS tifffited toethe exemplary embodiments described and illustrated
hereafter, but rather, as set out in the claims that are appended hereto. BRIEF DESCRIPTION OF
THE DRAWINGS 20 [0040] FIGURE 1 is an illustrative embodiment of a system for freight container
storage and retrieval; [0041] FIGURE 2 is another view of the illustrative embodiment of FIGURE 1;
[0042] FICEIR 1© EECRITIEN Gt EiAINGStive embodiment of FIGURE 1; [0043] FIGURE 4 is
a side view of an exemplary embodiment of the present invention; [0044] FIGURES is a top view of an
exem@aambedivenBtlof tHralpseser émradtiost 254 0PA&H FdGldight Ganitdr KEdHyE andretrexemplary
process flow diagrams of a method of storing containers using a system as illustrated in FIGURES 1

-5; and [B046] IERERIECE ROUR LM TAHPBrEvBREAD S Ailigant SPePPHAMISN S FraBtEiliY bt Rainers
using a syskem A HUGIEALGA I, ~EAURESokr oPfd Allidity PES GRIEHPMGS: TiRRBANINGS 5

[0047] FIGURE 1 is an illustrative embodiment of a system for freight container storage and retrieval.
In this illystrativevierrdbodime mbotlees systenilaormprsesofvaifi sitaerdiwedognd Saikdimgestigypdreigtituctures
12A and 12B (not shown). On the rooftop of the building 12A, a loading and/or unloading area is
present SRR DANTETREVE L QTG PSRETS BFIPHRRS BB LIty Ruiify'® s 6?T8tg|%\7é‘?reig ht

contajperRic H1eRLNE MOYELEAHENTNE 0108 HhOWIKRIL2E YianirhicH B AckResHadMR18. The

services, such as the inspection, 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
15 the building 12A that is parallel and coplanar to a corresponding section on the second building
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.

20 [0049] Adjacent to the first building is an embodiment of the invention 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 rooftop of the buildings 12A and 12B that are parallel and coplanar to each other, i.e.,

along and within the operational range of the crane 14.

25 [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



10 vehicular access ramp also provides access to the lower levels of building 12A wherein other
services, such as the inspection, 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 leg#digh esitaiéBptshawedtedihreibasecleguldfeis Gittaiechatong wisechonva the ranjtep of 15
the building 12A that is parallel and coplanar to a corresponding section on the second building
support StPENee 1 IBVNTHE (RABIRRSTUAUIS AR ARTEIS BiaIar AR Horther SBRIEAR dTasewitliding 12A.

The frameworls and s te&q%]n(%fr 'i‘&lrgﬁ%ﬁ)g&c‘%é%ﬂﬁ\ﬂ'ﬁﬁ pafly prllding, sHARIL flygfures 12A and 128

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

is parallejo%g C?PéTar fo,a correspon in%rse éion on the second bufildinegt%pcoort strugt,.;sr%lZB. 20

[0049] Adjaceht 6 the first BETANG Is an embodiment of the IRvantion Taving & pluraiity of cel-guide

structigesolferindisnsiiaivaiembredimentidhecselbresifgurucivecs are Jorgie’ Kirkelvnes) the
building support structures 12A and 12B. In particular, the cell-guide structures are limited to the
sections @fdtierersttopiod thénBuRHIPRIDUIA R 1 SBFiHERENES SHeRlle[3seR] BapIBatTRERIs biifer, i.e.,
along ang, wiliphe heralionaliangs of tie, srane.1.25,(908] During oneralions, gpce, gopfirmation
of the storing andlor re rieva?/proces has been r’nade,ethe prime’move will proceed via the vehicular
access raghh8rane Py kolRerew @it haiearay ke fiaeféopnné thertidding sMpReverRUGiutaglA. If a
storage process is to take place for example, the prime mover, with hitched trailer and freight container

1 mounteBeisEIB P el fepitoapBadise fatib Aa rPARgR Y e €hahéan MPheBieah@Xi%arillpitRIYP the
freigtltcpocr%tqinegrll Ifsr(?mhthrqotvrvaﬁirﬁg glondn %%Sictﬁjﬂ-” l}lr&g ﬁ{;g@gﬁg (ig_ntainer over an allocated cell-guide

structure 16. The crane 14 will then lower the Treight container 1 down the cell-guide structure 16 until
the freigz tainer 1 ejther rests on the ground, or on another freight coptainer. 1 alrea laced
witin th S S PE T b P b BB R 8 8 BT Bl L QIRE e SR UiE 26 s =

rectangulggframeethsiepriiants atiisifauidn s kst tonveriical gulids rails obrepdissensians akthe
rectangular frame of the cell-guide structure 16, and the positioning of the vertical guide rails, is such
that it is Sty rrperttbicusttie ihdhsioaseotahasdistytioobasedrasr ¥brpdatefraiyiet benediny obs the
case may be. This is to allow th ight container 1 to be lowered into the rectangular frame while at
e e 4 B o B S e
the vegiosliexg apgbe &righicldpontainetidnis asther tawssesd 19 uBtRecelguisre stiuaisiEanyt. [0052]
FIGURE 2 is another view of the illustrative embodiment of FIGURE 1. FIGURE 2 shows a view of the
rooftop of'the cenetiopuildinlg SifppdrrdtRickitdI2BN O thistirrsfigps agralithterbefigttisnrdihgsupport
structure 12A, the crane 14 has ifs other base leg 14B pagsition along the section of the rooftop of the
uilding DI e e S B A o e e R A o A Gkl LEERR cLpport

structuretde AuiRmnapiionathanove 17henses egnd4iim alspapabial ohiRNs aling aleng. theesection.
To aid this, a track 22 is laid such that the track 22 is parallel to the sections of the building support

structure&9NePeé ik AP 2th BV i &S WRAIRE LHEE LIk BtaY 2 6114SaRs 89 R IRTP IFERN Y. tFRPB UGG

SUppg structures 12A %nd 12B 'ﬁmd within the o erat'{onal range of the crane 14. Thﬁ. rooftog of the
Wa]%ﬁln , _tralier ({ SSIS pél’ INg area, W?reh Se sora%e, og%n )Bard storag.e, marsha Ing area,
second bui m& support structure may be'utilised as an inspection bay, repair’bay,

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
25 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 corresponding 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
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20 washing, trailer 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 sirineiuievéAwar hravsreantchinud dieigisuppomesividel e ds2Bo THaisdbtisirative akemikndiment
also shows that a plurality of cranes 14 may be utilised along the section of the rooftop of the building

12A that FRPRFRAEIEWE A3PIAMSHESHAPraRRermpR} SEEHRIRA tRESERDACHIGIRY LB SRPSucture

12B. [00 I d ide view. xemplary ef ' t t ti GURE 4
shows théeﬂ#gt%ﬂ%né 21%?(%?3\%}?&3{@ I%ZS?A)C\S %ﬂ\g}{lkr?fa ﬁ%ﬁ@?@%ﬁ%@ﬁﬁﬁﬁ% T g%a%]% @8 allows

prime maaasyvéiippsrvgitnoutdreale e dlozelac: paoikenvise) apeess to the rooftop of the first building
support structure 12A. The illustrative embodiment of FIGURE 4 also has a second building support

structye8a43] As Ganebersaendeamditessidiyicuppthesiispuiding shppos. sthdctdse aad drensecond
building support structure 12A and 12B are parallel to each other. 5 [0055] A crane 14 straddles both

building Wétﬁﬂét%@ﬁ@'ﬁ\caﬁd PRI ieeIRase fé@@dﬁlﬁ’é‘@&\ﬁé@éﬁﬂ%%éﬂ@"h?@%@&eﬁ towards
the edge oS PuIdRg sunpor AU ss A2 40 128, In dediculy, e bass lkan gl cpane 144

crane a 10
and 14B are locate e section of the rooftop 0 at is parafiel and coplanar to

a correspnging13acianio paiages a6 debRUHE I SRPEIbFIIMC Bat chZdd. tAS stronabinidite siiRpod, the
crane 14 picks up a freight container 1 from a trailer on 10 rooftop 12A and lowers the freight container

1 down aSBEHUGRIRBsha EramMe HaHREsDEEcERscHcRichs tRedfeight eonieipet B9 adRiieIt. [0056]

The ?;J"%“oifﬁ? ﬁ%céHg 016eri:§t"{oc'f%1e JRReEfwean e irst and second Bullding RUPROIE Sugiuges 12A
and 12B. As illugtrate , the ce F—gwge structure 16 1S also Iacated within the
to the freight container by a controller.

[0056] The cell-guide structure 16 is located in between the first and second building support
structures 12A and 12B. As illustrated, the cell-guide structure 16 is also located within the
operational area of the crane 14. The cell-guide structure 16 includes horizontal rectangular frames
15 42 that are connected at their corners to vertical guide rails 44. The base of the cell — guide structure
in this embodiment does not have rectangular frame though in other exemplary embodiments, the
base of the cell-guide structure 16 may include a rectangular frame 42 from the four corners of which
the vertical guide rails 44 extend from. The vertical guide rails 44 may extend until they are at
substantially at the same height as the rooftops of either or both rooftops of the building supporting

20 structures 12A and 12B.

[0057] The cell-guide structure 16 is adapted such that the dimensions of the rectangular frame 42
are slightly larger than and can accommodate either a twenty-foot or forty-foot freight container 1.
Given the slight variance between the dimensions of the base of a freight container 1 and the
dimensions of the rectangular frame 42, the freight container will have its movement restricted save
25 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, 12B,

and 12C. Support structure 12C connects support structures 12A and 12B together such that
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operational area of the crane 14. The cell-guide structure 16 includes horizontal rectangular frames 15
42 that are connected at their corners to vertical guide rails 44. The base of the cell - guide structure in
this embodiment does not have rectangular frame though in other exemplary embodiments, the base
of the cell-guide structure 16 may include a rectangular frame 42 from the four corners of which the
vertical guidieuailscddsexienst Bntet Rapyerical@uidad gitadd. ryhantanp weli] thay pseainsmbstantially
at the same height as the rooftops of either or both rooftops of the building supporting 20 structures

12A and H12BPPEOBT]HE! BUIREfiRIE SHECALTRS B AHIRSHLRP SV IEKdRFUASRSIETT Hiteroe
rectangulag fragng, g, ae, 30 mﬁéﬁ% LAAP QR S0 peremmadale it %E]e%.t‘ﬁ’iﬁms}égi?ff Qrpioyty-foot

freight container 1. Given the s variance between the dimensions of the base of a freight container
1 and thediow@ssitass pkithecrectangular frame 42, the freight container will have its movement
restricted save 25 for its movement along the vertical direction denoted by the arrow marked 'Y" as the

freightcqotaineris pwesedtslomapinngihe aqllvgiigd@mtaipitcentin dORRRifd CldiRE Diistadamyiew of
an exemplary embodiment of the present invention. FIGURE 5 shows the exemplary embodiment of
the prescésiapyERRRR ISHVIHG ah e A pie sTirciaess!acz/of 1B gieat 120t ap part Steueanes 120

connects_support structures 12A and 12B tagether such that vehicuylar access across all three support
cucre s b e BB R D S e 1o

may be uilisedeasianahicul® padercesiaiResgpen Siocags awea b, wasbingareay e pairdimeand/or
even as a trailer chassis parking area. Likewise for support structures 12B and 120. 5 [0059] FIGURE

5 also cleHHGefstkatdda preite Srieipt dontEin@rIpaneiiny leratey Baesfiaatiifty arBys Sithport

StrUC%e%?le?a%oﬁQ rélanBlt(a'o %‘F|Qas%eﬂr']%gf%ﬁ%%hc%n'fa(%i&*lt?‘%@ﬁ‘%aiE‘%%Q%QP'Ihn%igfaa”rﬁéu%‘r‘ 2i adapted to
traverse along the {racks , which ma d'a section of the 3pper portion 0 the support structures 12A
and 12B ite Sghuachiberss ppeEnstiret beds ibed it AB eeeplusaliiy ®f cell-guide structures 16. The

cell-guide structures 16 are placed such that they are at all times within the 10 operational range of at

least ongfteightrantaine Randtng erangd 4xdmphis RastistdaiRmbasgdimens: thensieRost steHggures 12A
and 12B both have a vehicular access ramp 18. [0060] FIGURE 5 and FIGURE 6 are exemplary

process ftowediaigréing sfoanadfath@dr yehing system as illustrated in any of the previously described

exemplary embodiments. In the Storing Method, a customer of the container depot provides an
15 advance order or notification that the customer intends to deposit a freight container for storage at the
container depot (“the Storing Order”). The customer may provide this Storing Order manually, or by
any electronic means, including, but not limited to, fax, electronic mail, or a secure online notification
via a world wide web (Internet) interface. The Storing Order may include any description or particulars
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 identification, the representative’s identification
and the Storing Order have been verified, the freight container to be stored undergoes an inspection.
The inspection will determine whether the container can proceed to be stored, requires cleaning and

washing, and/or requires repairs to be carried out.
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containers ("the Storing Method") using a system as illustrated in any of the previously described
exemplary embodiments. In the Storing Method, a customer of the container depot provides an 15
advance order or notification that the customer intends to deposit a freight container for storage at the
container depot ("the Storing Order"). The customer may provide this Storing Order manually, or by
any electymusiz] nes Siérphuchngtautopelitinilestdacdanaehe CrOBIC sthndl, oha sedtyiRominedr@éification
via a world wide web (Internet) interface. The Storing Order may include any description or particulars

of the coABAHBYESRIRARE QP iR ATHAS'SWHUN BlereRyrattaa i YriHforTdaiaraiep APELRA BIAME 20
customers LERSERIRIE W B AURCr In.dspasi e snIainerin ueslipn il s camiiner
depot. The container depot, or more specmcaﬁa , a controller thereat, will provide a confirmation of
receipt ohthranstorpng G derfalighgcwithirespeelissitefiarennedstientiscation number to the customer.
[0061] Subsequently, the authorised representative of the customer will arrive at the container depot
with the freiebyt FRAIGIBETIthEIWREERIdN I Eep RSGRTAEY enwthBriexighe dhadiréerepses idesibsatian to the
25 controller which will then carry out a verification of the reference identification against the Storing
Order re@tivéts firnieipriatstardreOpriaitRe aefeverice ladnteheathay; eefrabe Mathveismeerfification
and the Storing Qrder have been verified, ihe rsioltconiaingr fo be.storednsrgoes gy spection.
The mspec?lon will détermine whether {he container can proceeop?o be gtoreg, requires cpéanlng and
washing, e d{RfofREIUARsHE RAIRS tbreceaTias @iter [DEadidtdhenfraight-=cantdinpirehigpastclgatance that
it can be stored, the controller immediately determines a location for the container within the cell-guide
structure YA QNERIASCSHREISEERRGH Yo teacd HairEf EShRIt TRt et eQdebitre’9e SPEYRRaRive may
then procsar e, waiting lane fo wall for.a crane 4o Rickin the frejght cantainer 19, depositat the
allocated slot. 5 [)(%%BT owever, iFine inspection process determines that the ?relg t container repairs
to be carciechguitiritner praseBpdand the eaiines aie diestcdHo @ repaiteayeigonroutipetly, the
customer is informed of the results of the survey and a cost estimate for the repairs is provided to the
customePifkeR& R DY BoFrsIedgrelases theset-edimefecteitner immediately or after a further joint
inspection), a Work Order is raised and repair works are then carried out on the freight container.
Upon cori®pfiohl G0RH this espeies riase eeedsin §pe ctiagiad chiatedod of critermineciftanerediitginer is
now suitable for storage and if so, the representative will proceed to the waiting lane to have the freight
containel BERAL (P BY IaHE e Rt Ve CE Bt e oo R o S
exemiarrpreassdlovdiagrysua arpethofafiselriotngcariaingrs: GtheRettiaval ddsshagulusing a
system as described in any of the previously described exemplary

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 means,
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
20 container, such as its dimensions, serial or registration number and/or particulars of the customer’s
representative who is authorised 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
25 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 will 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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15 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 means,
including, but not limited to, fax, electronic mail, or a secure online notification via a world-wide-web
(InternetyooterfagsonT kerfidvanee naticetasarder (hiherRgleassh@rderyimay iaclhsieqarticulais of the
20 container, such as its dimensions, serial or registration number and/or particulars of the customer's
representeRigeaVRb s Alififofisetrtbie dse (AP EBAARYET AN UBYIOA FrofiiiMe!¥shaMMEr EREIvt aThe
e e R I LGSR el N dNR S DRNRIRE et RO B SoRTITIRRr ShigEL! of e
Release Order along with a specitic reference identification number to the customer. [006
Subsequenity,rhenadhiepssittiie pregeriativecobin@cwatomestiusuply eeb@auligthyitbuaprineigh mover
and trailer, will then report to the container depot. Upon reporting, the representative will inform the

contaiﬁeﬁ%ﬁﬂ%ft@ﬁé%@@‘&f@ Eidérﬁ?if?@érﬂcﬂ%ﬁ r’ﬁb‘é’r‘ i(‘ﬁﬁ’@ﬁ“P@c’@i\ﬂ?{ﬁirfﬁé*@fé}%ﬁ%?é%ﬁﬁi@aﬁon
number, (e centrollrlpillaeriv S Jgieigacs HenifigatianaimaaLAnd the identficatian.plthe
representative against the Release Order provided earlier on by the customer. [0066] Upon
confirmatioderthentetiienalod éhefraight contaireer tadtl the rrtutihedSedyganchtinke preseptativeowlé be

directed to drive the prime mover and trailer to a waiting lane. Concurrently, a crane will be directed to
retrieve tHE'PAATERECHBILRRAPASF AR ffetiriFomr dett-g it Satichsrie ¥REHE" des3b&itthe
freight coptaiaeronfoe VARG RIS HRILEGSY RIS e el Buat fraigNL S CABIRINGL dhifainer
representative is to carry out a visual inspection to confirm that the retrieved freight container
corre$ponestovihgepairtict lars i dheré@igleh eontamnetittirat cvatsi provepgecs ipréhesRe legser@raengrom the
customer. Once it is confirmed that the retrieved freight container corresponds to the freight container
in the RelfEEBIARMARY KR 6TRFSFMEYRCNERE TR MEBRAE 8 FH&Her there are any restrictions
on the freight container about to be released. Barring any restrictions, the container 10 depot will
permit thEe8EtoreHEpPE seantiatiBa RN E tHRS SRR e ifo PYRABARRNSTIBRRIIDBIR PEIBAIIRFIAE freight
containetp Hhe (Rregenialve. JnaRelrisyal Melho is Ganelusletd8087LAT mRntpDGd eqrlier. the
above description of the exemplary embodiments o the presentinvention merely serve to aid in the
understampénpredethanveatesntyingdriocieledshied the temgniintedTioety asentioyeniaiisanet tate
construed as being limited to the illustrated embodiments but 15 rather, to the extent as defined in the
claim&thethelgnhe extent as defined in the claims that follow.
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CLAIMS What is claimed is: 1. A system for storing and retrieving ISO freight containers at a container
depot comprising:- a first supporting structure, and a second supporting structure; wherein each
supporting structure has at least an upper portion and is separated from the other by a fixed distance,
wherein at least a section of the upper portion of the first supporting structure is at least substantially
parallel andaglixgctly opposite to at least a section of the upper portion of the second supporting
structure, both supporting structures extending to a height at least substantially equivalent to the
height of\@RakSQ ERigdiscontainer; at least one freight container handling crane having a pair of base
legs located at distal ends from each other connected by a supporting framework and a spreader
between the Rasgdros: stWH&%WrQﬂ%Q@& |§bb%‘$&1l%9§téﬁ%rQQ{SHi@cﬂﬁQr%\JQQp@l%FP&QH&DO“inQ_
framework and spreader at least substantially span across the fixed distance between the sections of
the upper portiogﬁr&fga?mrﬁ%gtmgm%%%ctures in an at least substantially perpendicular orientation to
the at least substantially parallel sections of the upper portions of both supporting structures. 2. The
system accordir%‘gsgoo%lgisrn lbeLIJI‘thS r|rug:toFE}1prising:- at least one cell-guide structure positioned in an area
between the at feast subsf’é’n{léﬁﬂ/ paraLllIIe’I sections of the upper portions of the supporting structures,

wherein said at Iehast,one %eIIL-jsauide structure %gmgtrises:- a substantiallX right-an tIegl frect%negular
a

frame dimensiohed T 58 su %%rﬂgﬁys HAHEr 16RE ?r?]teallﬂns%’ﬁ’grorfoé“%saedo RIS ?relré)hn} (t:ontainer,

said rectangyae figmenkeingsaiiad dadubaiaaiially ertzopalanshyritbitedenail srpsiaptaiy parallel

to the parallel sections of the upper portions of the supporting structures, and vertical guide rails
extending frostiustitsh isctneasbistivstpatitin galalefrardaliresibhopeptialte aldeashih eredntlivfghe wibrsight at

least substantialls/ equLvaIent tg the height of an ISO freight container. 3The sa/gtem ac%or ing to claim
ortion ot the sett%n SUB orti ﬂ StI’U(EtUI’e botl S%DHOI’IIHI%] structures exte Ing to a eig t at
1lor2, furthePcomprlsmg a third's Bpor ng structure having a

least substantially equivalent to the height of an ISO freight container;
at least one freight container handling crane having a pair of base legs located at distal ends

from each other connected by a supporting framework and a spreader between the base legs;

wherein the pair of base legs are positioned such that the supporting framework and spreader
at least substantially span across the fixed distance between the sections of the upper portions of
both supporting structures in an at least substantially perpendicular orientation to the at least

substantially parallel sections of the upper portions of both supporting structures.

2. The system according to claim 1, further comprising:-

at least one cell-guide structure positioned in an area between the at least substantially parallel
sections of the upper portions of the supporting structures, wherein said at least one cell-guide

structure com prises:-

a substantially right-angled rectangular frame dimensioned to be substantially similar to the
dimensions of a base of an ISO freight container, said rectangular frame being arranged
substantially horizontal and with its length substantially parallel to the parallel sections of the

upper portions of the supporting structures, and

17



upper portion, wherein the third supporting structure is located between the first and second
supporting structures such that it connects to first and second supporting structures at their respective
peripheries, and at least 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. 4Thesysiequiaccars agetaiagyroh dabmsoines onvihereitipigelaf the paisof kasalegrof the at
least one freight container handling crane is situated at the section of the upper portion of the first
supporting stfit@ifeNdng tAerofsENbrthiegship dsadae §8uydntiatedst fisd8estich dPthdreigper
portion of thec%%% @g_ supporting structure. 5The 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. 6The 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. 7The system according to an}/ of claims 1 -6,

wherein the Jp5eY PERIGRLEIBAAE Y88 DS sectBRE SPIITHRS: 24BEd RUPRAGIRFH USSR SAMY &Puctures.

8The system agePibiRgowiRYRf Haimw lsughograil iR UPRRERAIeRRaNeerae Sirpagdig
structures are adapted to have structural strength to accommodate the movement and parking of

trailers, primeupgverg and186e fseghthebritaimeest<OTPhty Kyatd megcedrelipgptinarsiroftelesnas theig,
wherein at least one of the re,sgective upger , , . .
respective peripheries, and at least 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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portions of the supporting structures is adapted to function as an inspection and repair bay for trailers,
prime movers and/or ISO freight containers. 10. The system according to any of claims 1 -9, wherein
the supporting structures are multi-storey buildings. 11 The system according to any of claims 1 - 10,
wherein the supporting structures are adapted to protect against wind shear with respect to the volume
of space hetwaeryhensuppodingstuctiesmt2l Thegystemmaceoseingrtoramnhobeldimsdporlidg wherein
the base legs are adapted to traverse the length of the upper portions of the first and second
supporting stPliEgiHES 2B adanied R fatyratesidH §lenany onejamrdaterbe MRE R HIeHRaEwSt Fne

cell-guide strh;gﬁglrse g)%lr%r%%ggrg Lr& IQS rqu tg’gma%%em according to any of claims 1 - 13, wherein the
et .

vertical rails of the at least one cell-guide Structure extend to the height of the upper portions 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 rectangular frame and along the vertical guide rails, such that the at least one more

rectangufar fiHMESED' HHAKAE Wi ha" Vistisa guite YARS St s 285 nd1R . o dPPHE BSHLR REEbrding to
any of claimspydriichs. JWhRreipihe Rt ieastrReLelpuile SIMERH adSAdARRIIR srEelvaiAPA, Jstide an

ISO container being lowered by the crane from the distal end of the vertical rails, vertically downwards.
17 The systemicsordirgrtovers\pof/ ctafifdreéighB;onteerssn the rectangular frame of the at least one
cell-guide structure is dimensioned to be substantially similar to a twenty-foot freight container or a
forty-foot freight container. 18 The system according to any of claims 1 - 17, further comprising at least
one vehicular transit portion adapted to transport vehicles to the upper portions of the first, second
and/or thirgl stpediag stieliies A9 diteasystemoaceereinthéaahpbinidBswiberesuibenvahiaiejransit

portion is a vehicular lift or a vehicular ramp.
buildings.

11. The system according to any of claims 1 — 10, wherein the supporting structures are adapted to
protect against wind shear with respect to the volume of space between the supporting

structures.

12. The system according to any of claims 1 — 11, wherein the base legs are adapted 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 upper portions 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
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20. The system according to any of the preceding claims, further comprising a controller, 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 accordutghaialaiam2Qer Adngrheraifidhiecaatrakesisinratast anicasoonemidieationnyiflarat least
one other controller via a communication network. 20 23 The system according to any of the
preceding cldiffe Afereirare WM CBhtal ferasHEIH §Sranesurther comprises an automatic gantry
steering system (AGSS), position determination system (PDS) and radio data system (RDS). 24. The
system according to any of the preceding claims, wherein the AGSS, the PDS and the RDS are in
electronic communication with the controller via the communication network. 25. A method for storing
an I1SO fréightreositstere rabesdid oo arsystermims tefitfedvire@nytod claisast 20e- @A, gsédd strethod is
comprising:- inputting a storing order for an 1SO freight container from a haulier into the controller;

allocating a IG4RIGH b B8NS &% arftT LbhRiRRMABECHIEN IRYAE LRy iRg BR8N E G ARGH 8PS and

storing the ISR f&ighl cRStaURLIR Haalpaated 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 1SO freight container from a customer into the controller prior to inputting the

storing order from, the. haulicy, Sush ihat 4ean inputof fhe stqring, rdsr, (e conyplier xecutes a
computer prograrﬁ/me to verﬁy%he st%rlng order against the receipt order. 28. A method for retrieving
an ISO freighienqpiaineiubased aimansysiantoas debisiastiinyanyint elaimeA0-fodd frerjct coatiinet or
comprising:-

a forty-foot freight container.

18. The system according to any of claims 1 — 17, further comprising at least one vehicular transit
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 controller, 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.
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inputting a release order for an ISO freight container from a haulier into the controller;  locating the
position of the ISO freight container specified in the release order from the cell-guide structure; and
retrieving the 1SO freight container from its location in the cell-guide structure and releasing it to the
haulier. 29. The method according to claim 28, wherein the location of the ISO freight container is
provided to the freight container handling crane via the AGSS, the PDS and/or the RDS. 30. The
method according to claim 28 or 29, further comprising:  inputting a retrieval order for an ISO freight

containepfoma sysRMechithiNe cantlies pricetminpHIBIVhE sRlerseasdetdremdhadhaltigr, such
that upon input of the release order the controller executes a computer programme to verify the

release orderc&@gaifisthitrecasAesed andeyoBRIA gABTMGieattd RliFignto(baHiP) 280BONfURIeEPIBaIAPrising:

verifying the status ngﬁge ISdO H.gight contaig%r released to the haulier for any restrictions or
ai

. . sysie an | ata system . .
quallflcatlons,yan ng {RE tonedrenc o[? e haulier.

24. The system according to any of the preceding claims, wherein the AGSS, the PDS and the RDS

are in electronic communication with the controller via the communication network.

25. A method for storing an ISO freight container based on a system as defined in any of claims 20 —

24, said method comprising:-
inputting a storing order for an I1SO freight container from a haulier into the controller;
allocating a location to the 1SO freight container specified in the storing order; and

transporting and storing the I1SO 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, such 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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locating the position of the ISO freight container specified in the release order from the cell-

guide structure; and

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

to the haulier.

29. The method according to claim 28, wherein the location of the 1SO freight container is provided to

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

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

gualifications, and obtaining the concurrence of the haulier.
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