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 of fielght iansparialien Rasedan 6 use, ol felgnt conipingls JRF panianecs A it to
standardised dimensions in ordér to provide cross-compatibility across the various transportation
networks such as road, rail and sea, for exampleTAn sxgimple of international 10 standards that are
applicable to freight containers can be found in the International Standards Organisation (ISO)
Handbook=drigight E@piginers (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
backbongoghglonal stealyirhains Lisestmatkdbaboves diomilianieight somainets dRasg.currently
in service around the world and conform to ISO standards. In"order to cope with the phenomenal
growtlbohthatasd offircsght goatdirersvi oflbtightradejeystens aethodethadsiof optineisimgethe storage
and transportation of such freight containers have also rapidly developed. Such systems and methods
extend tghokaereouniDimited to, the following:- a.Ship design; 20b. Transport methodologies and

[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 ISO 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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c.Container loading, stacking and storage systems and facilities. [0004] The 1SO 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 (thdign) of & Fegr Cuknapmdinericeibot@ns)élengibroxiviaidn ey d MpjE € (pefesiaiferzh lines 12
- 13). In addition, there is a further type of freight container typically referred to as a "High Cube”
freight OB eThe/Srk/ifféfeAgd Bétween 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 container is about 9.5 feet
(approxirttdl 2@ainphye aigty- ©abeocstsmeaine2 R pdeeaHengtsahI40 frefeidradnd Wt TRUYYAID005)

Accordingl, I3 a0t senianerar 8 TEUs s  Jena ol el G221 i st apd heigh

of the conta remaining fie‘same as asingle ines4 he Tan

Pateng. Ithtﬁbhsnafétqr.nmty thisheitimensians eﬁt&eltr@gﬂttﬁ@na@neésntm@t@n@%ﬁ&reﬁwd&h’mﬁi height
are concerned, that allows the ISO freight container to be used widely across transportation networks

as menti@fedhaleblearet iscarse fisis Uhﬁifcﬁ*r‘ﬂwy imelifehdielasttran@ralsehbefreR§Ht BoIRMirmSFaesbe
stored marelat c%/] f(n ct manne eyem ont the [ajractlc of. stacg gnéoooglz;[aows Patent
he freig

al
also dlscfoseg that St%Sth%qners are typlca ly Sevned%" A'S W J ons

freight container to be stored in a relatively compact manner by employlng 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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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 owsers isdlgiiedbitasioragextaciliion of theaconiabierdepaheiBiS dmPortagit ibatdherenia a 15
proper management and tracking system in place to ensure that the location of each freight container

is logged in ord&rRPRK fABIRELRS iy stifiseiuon e ReRIPHPbRESONRIRRY Sarriae A edRgdIRIg S
subsequently negdgh {36 IAACLIN AN HEPQIBINRE BSRAASARICYER RRHIGes A0 facilties
for the repair and maintenance of freight containers. This includes welding, cutting, spray jet cleaning,
painting and 20 snetaldpeatroeifiasthe 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 sepviqeie anedisilisemeaseripadmbovitetbedmaindbiassian alacontaineicdqpsiimstihibe sjorage
and handling of unused freight containers. The Tan Patent sets out at [0006] - [0009] the main
problemsTpi#Y EAMANREIFRPESNTAMIBY 2IdivD RS i fHNbRAEND BERY IHRsig IMUEd RGeS areifcrieallfhatored in
open areas in a_stacked fashion up to a limited_height of 10 freight contajners: b. Storage area for
oight caninerd B S el R e TR 1 5 S ERATIEIR SRR g usea
for operagq@nghphil SRS SUCk a8 faicantRse avay s 1d RN Ao v aFeRiACKE NI IhoebRad
trailers; and c. A freight container stacker's cabin is situated at or around the 3rd or 4th freight
containe e seFkIsOhie he @GRS RetAMRElEGS &I e Gpe rAST BreWaLRAAIRRT stacker when stacking
freight containers above the height of the container stacker's operator's cabin, which in turn results in
slowdiSoheqeliomionetrinths Mkienfivncaitibe TR Riher¢stidteveraise nueiesissthby situating

above-mentioned proplems faced by frelahy gantaiper depts, The Invention afhe Tan Bateny
provides abu élng SHUCUTE With B TO07 that ISUSEd fOF the s orage o?efrelghvf contamers The voof is

also desatigethasraayingsePHain@sdisved ingiegripmentcsughhas i arRRRigN A¥bie @ HRkgoRHa hoist
and store freight containers on the rooftop. Other equipment to be placed there includes forklifts and

other sta€Ripy. eduipheivnt. NOOBEOPHIEGRIE crotaén ffv et dniesTigte 1T die Péaekech adtin Bete ritatawbacks

as well. First, b sityatirﬁ}%f e containel;]de ot (?rtl)tl]l(? to surf?ce of the roof, the load fagtorcﬁréthe roof
2]

will be ex(i?g%sé' )9 H]IQW? TN PRt Tl has distosed that each TEU ¢ huﬁ?j V[:% e |aI?3L/J weigh

about 8,408k enviiemiepapiyerihivt Ghd it Auwadredaialoligioht ggiviniaeksars-int@sdathly hrsasked, with

each stack consisting of up to 10 containers, the cost of building a structure strong enough to
withstand¥slich 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 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



[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
containeradinat Bxayebeiséanasonn dhe 1oaétvpdintihe tigigblappeiadaeteclep dvandritiengtongfitasiads in a
less than optimal use of the freight container depot disclosed in the Tan Patent. [0011] Third, placing
a stack offuipetbaeRaeritaiiiersib RrvElirsohe plrsesiArAPhA92RHS 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
iFYel2 1€ le MVEMNITTI@GNneed 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 an ethad as describ low, and as
dofined 1A iy ansd e A SR e A R SR o RIS S e
providingctheamtpsesa deséated ang titst e SSERIGETARN BBV ARSI VEDSRON 1 ERYdi8InAntinisdeaspect of
the present invention relates to a system for storing and retrieving 1ISO freight containers also referred
to as a cOhleARe? SiGHRRR HINIEHIE0al 8§ SKHRPT OBRIPPOTRHE SY4terf [176IaHIESAPRYRRYB RSP porting
structure, 1E &1 |73),206 SHPRRIN SU G AR AL SRR A0 SRDSL Reion hatindh regftRagection.
The at least one supporting structure extends ertlcaﬁy to auhelg f at least substantia y equivalent to
the heighiuetahlieastenrdem teigbt sagtaioeati easiesmsersplaryigit esakotimentoibessepprRIting
structure may extend to a height of about 85 metres or more in height depending on operational

requirémBRROADG Y e BRTHIN HILB IR MBL84RNE 4 ediRioficrh RPRYRRINEH AR AUMECrRRIghthe
freight ca tﬁéﬂ%@%ﬁ@ﬂ@%ﬂﬁﬂ%lﬁ;?&ﬁ&?@ed such that its base legs are located on the rooftop section
of the at least one supporting structure. Effectively, the freight container handling crane is positioned

atop of the
[0014] The system also includes at least one freight container handling crane. The freight container

handling crane is positioned such that its base legs are located on the rooftop section of the at least
one supporting structure. Effectively, the freight container handling crane is positioned atop of the

15 rooftop section of the supporting structure.

[0015] In an embodiment of the invention, the at least one freight container handling crane may be a
qguayside crane having a boom. The base legs of the quayside crane may be positioned such that the
boom of the quayside crane extends away from the periphery of the at least one supporting structure.

In other words, the boom of the quayside crane would extend away from the supporting structure.

20 [0016] In another embodiment, the system may also include at least one cell-guide structure
positioned in an area proximate to the at least one supporting structure. In this embodiment, the cell-
guide structure would be positioned within the operational area or operational limits of the at least one
freight container handling crane. The cell-guide structure includes a substantially right-angled
rectangular frame dimensioned to be substantially similar to the dimensions of a base of an 1SO

25 freight container. The rectangular frame is arranged substantially horizontal to the vertical axis of the
at least one supporting structure. The length of the rectangular frame would lies substantially parallel

to the upper portion of the at least one supporting structure. The rectangular frame has vertical guide



15 rooftop section of the supporting structure. [0015] In an embodiment of the invention, the at least
one freight container handling crane may be a quayside crane having a boom. The base legs of the
guayside crane may be positioned such that the boom of the quayside crane extends away from the
periphery of the at least one supporting structure. In other words, the boom of the quayside crane
would extairckaeraint dishilkacsugpipation sireciangu AGHE Glaun apatheretebaduxends the sygipim may
also include at least one cell-guide structure positioned in an area proximate to the at least one

supportir® ‘asichEanHais BMBBeHA St "aiehte RYSa & YgiQRIFé Iduld be positioned within the

operational area or operational limits of the at least one freight container handling crane. The

cell-guidgoaiHiCtRre &ﬁ-‘%ﬂ@é i?séHPﬂQ&E&aHBé&i&‘ﬂirﬂQﬂJG%ﬂﬁﬁ Rgylarftgme fimensianeddo bee

substantially similar to the dimensions of a base of an ISO 25 freight container. The rectangular frame

is arrangeghsabgtantatbndubaidoartal itopriateedlti dah epdo el e ket Jelstedindyssippar timglstntictarger The

Iengthﬁf the rectanggula_r frame would lies substantiallgf parallel to the ué)??er ortion of the at least one
A At

supportinglEn BT Petah farsr HANE Ka'dliEhrguiaR MTIgE BB EBIAYr of the

rectangularframenEaeibysrticahaylide fahexienda it Ahrio bt iphlrRRSRRAEANHANY amtNaisRyto the
height of an ISO freight container. [0017] The cell-guide itself includes a substantially right-angled

rectangutamfranhetayifty batar Preetvie/hy-tooyfedione ctatrindaerfeiameatty glyefe tads|of difneyiiotfesiott be

bstantially similar, or slightly larger 5 than the dimensions of a base (length x width) of an |SO freight
conanot UM QAR ihBRAS AT D bALS VERANDBI R BT KAV BBl B

structure \ay hsdinaengionashiriheg swestastially similar to a twenty-foot freight container or
alternatively, to that of a forty-foot freight container. The rectangular base is preferably arranged with

its Ieri%th[ggltgt%rr\]t(iaagg”paralIeI to the the uEper portions of the supporting structures.
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 equivalent to the
height of an ISO freight container. However, in exemplary embodiments where the supporting
structures extend to higher heights, the vertical guide rails may also extend, such that the ends of the

vertical guide rails are approximately coplanar with the upper portions of the first and second

15 supporting structures.

[0019] In the exemplary embodiments where the vertical guide rails extended beyond the height of a
single I1SO freight container, 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
20 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
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.

[0020] In a further exemplary embodiment, the cell-guide structure is adapted to be capable of
25 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
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
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10 [0018] The cell-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 equivalent to the
height of an ISO freight container. However, in exemplary embodiments where the supporting
structures extend to higher heights, the vertical guide rails may also extend, such that the ends of the
vertical guislerrais dreappicpxicoadehe caplanadrwitiat iee Uppet portians plithe frsianthsegoindal 5
supporting structures. [0019] In the exemplary embodiments where the vertical guide rails extended

beyond tRaMhdRYH &t HIiRgRe IS8t E¥Rearietnahe oYU tiR/ Stiget e niag) fU*}%h@quéﬂﬂiE at least
one more{ %ﬁé}%'ﬁﬁeﬁ@gscle%cgﬁeéf fophefa WA Tom MG g RukalonE e Yartisal quide [gils, such

that the at @ast one more rectangular {rame st%é/connecl%s Wltf‘l the vertlca?gwge ralls at its corners and
is coinciderhvidta) dheobasainl nheobdsin@ctheyadditiana| nectangedaeitamigatnoaytgmoridesagaitional
support and rigidity to the vertical guide rails that are extending vertically from the base rectangular

frame “THEHGitBraM2CeAryifiasHEHES el B L Na afshfothecs AR eHYIRITHE R cal
guide railg 10 RIQVIAIR S YER R HPRML ANLHNIAI AITUGLYIALI AR 1Q (e GEU0NAS SUHG IV RS a

whole. [0020] In afurther exemplary embodiment, the cell-guide structure 1s adapted to be capable of
25 receivinglaschguidingagmé p@ceamained beingdoer@red 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

and positiguril] Ovefed diestiRnghaddiraeneopibagrRilt@iide pUeitidh eninceasladngiotagelteig réteanaiainer 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. DEYREMSTONEHRRS proasseneneierE A1 aTaROTEIs WiR FeSipitedpsatepaionr sorgRtadital

moveyrent of the freight container and ensure th e freight container follows a substantially linear
path B e S A e e
is finally plpeeddsioos vithiritee Laasedrectmnghilarsiippoenl anethes conianehpmslireashuinesn placed
on or within the base rectangular frame, the subsequent freight container is simply 5 stacked up in the
cell-guiddstyaRicipdrasibPABICT Saakititidar thiecs piraddivell b KeRSHISIGAME: COrS3A¥YS: in the cell-guide
structure, where more than one cell-guide structure is employed, the plurality of cell-guide structures

may be piassq iR 8 IGATARIEMERSQ8211 L) ¥elapatherRmbadimert HlthisasRar &1 thadpvention,
the container storage and retrieval system also includes at least one vehicular transit portion. The
vehiculamtrdinsithpoitiarosfapagetaidrioThe second supporting structure is separated from the at least one
15 supporting structure by a fixed distance. In another exemplary embodiment, the upper portion of the
second supporting structure is at least substantially parallel to and directly opposite to the upper
portion of the at least one supporting structure. In this exemplary embodiment, the second supporting

structure extends vertically to a height at least substantially equivalent to the height of an 1SO freight

container, and typically to the same height as the at least one supporting structure.

20 [0023] In another embodiment, the system may include a third supporting structure having an upper
portion that is a rooftop section. In an exemplary embodiment, the third supporting structure may be
located between the at least one supporting structure and the second supporting structure. The
location of the third supporting structure may be such that it connects to the at least one supporting
structure and second supporting structures at their respective peripheries. In this embodiment, this

25 would result in at least a section of the upper portion of the third supporting structure being at least
substantially perpendicular to the parallel sections of the upper portions of the at least one supporting

structure and second supporting structure.

[0024] 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
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10 transport vehicles from the ground to any level of the supporting structures, and in particular, to the
upper portions of the first, second and/or third supporting structures In one exemplary embodiment,
the vehicle transit portion is a vehicular lift or alternatively, a vehicular ramp, for example. [0022] In one
embodiment, the system may include a second supporting structure having an upper portion that is a
rooftop sestions ditReS@e0ad SbEpP@rtndH St seiieds, sepatiated anhdhsaideast teapbersippo”ding
structure by a fixed distance. In another exemplary embodiment, the upper portion of the second

supportirR) SR e ASdsat I SYRRASIIE HTARY A hREREB Baidlaiie AP BISSIle BYAharLBRRBRbN of the
tl t i tyr iS: i ir
atieast oy &ggﬁ@%%ﬁ%ﬂﬁ% Hiif 40 %Bﬁb%?{@m@!ﬁ\fé/ ) %%9'%9& ﬂﬁ%r%ﬁ ond &éﬁ%@%‘i’#&?%ﬁye

extends vertl eight at least substantially equivalent to the height of a eight container,
and typicady dadtbe-aansepgpeighd aaithe«at iBast eneiseppoingestiboaines:, 20=[ 0603 pbitane thétie

embodiment, the system may include a third supporting structure having an upper portion that is a
rooftop sEHRING HA'eksH planPebethrmatie hetransabhandrRy SAsCRIRSANEY b8 IVl tween
the at Ie%g[g)&?tglégmgmlstructure and the second supporting structure. The location of the third
supporting structure may be such that it connects to the at least one supporting structure and second

supporti (ﬁcﬁl tures at their respective peripheries. In this embodiment, this 25 would result in at least
n Secton e e B e O R B et

to the patadlalsesiions afdbetmippaipporii srofithes atdpastrosre s dpRRANGIEIdEHsLsatdEecand
supporting structure. [0024] In the exemplary embodiment having a third supporting structure, the third

supportiri¢ %@%ﬁﬁ‘i'@'lﬁayf B@_niéﬂﬂat%@%fuMM&WEW&“@HWQ&%%@%WW%icular to
the upper, 8 %9%'318’?1%901;&?&%3& e, s goe(‘a%gt&&’HSrB%\t/%”%WJ&ﬁra{P s‘?%ﬁ%‘lﬁ%” o Vé’é%ré%hrﬁoﬁgﬁg?ns g the

upper portions the first and Seco supporting structures that are parallel to each ot -1 such an
embodimaitaittee wap@nportivr, ohthenthischauppartingiaituctutainay plise baseplanarsuthérgtupper
portions of the first and second supporting structures. Thus, in this exemplary embodiment, the upper

portions SPHRNSSAPHISHABES PARNE! A PRI RS BEYSHIRII SRR RICABIgR HPRPMedtiistantially
| i 002510 al i i f th
cop anartWFWSL%E?&&EtQtr%a%pepmg [rgkg?ﬁ?gn éhé‘ e %g,”%@&"?‘ﬁ}é %ﬂagﬂf?&’@ﬁé}%?ﬁg@@l?u@tﬁpe%%gyt e

present inventi € upper portion Irst, second and/or third supp tructures may be
rooftop seettonsruthed socitmRtSealinns Maasdr pubpiantialphesztidaly platare o yedtaarataetie

exemflary embodiment, the upper portions and/or
5 upper portions of the first, second and third supporting structures.

[0026] In any of the exemplary embodiments described above, the supporting structures may be
multi-storey buildings. In the embodiments where the supporting structures are multi-storey buildings,
at least one of the respective upper portions of the supporting structures may be adapted to function
as an inspection and repair bay for trailers, prime movers and/or ISO freight containers. Alternatively,
20 any one or more of the levels in the multi-storey building may be used for the purposes of inspecting,

washing and/or repairing trailers, prime movers and/or ISO freight containers.

[0027] 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

25 supporting structures.

[0028] The system of the present invention also includes at least one freight container handling
crane. The crane may be a quayside crane or any other suitable crane that may be situated on the
upper portion of the supporting structure. The situating of the crane on the upper portion of the

support structure should be such that the crane has an operational area proximate to the support



10 the supporting structures may be adapted to have structural strength to accommodate freight
container handling trains, the movement and parking of trailers, prime movers or ISO freight containers
on the upper portions of the supporting structures. In the exemplary embodiment having a third
supporting structure, the upper portions of the first, second and third supporting structures may be
constructeaigueh ithaiomehi sxdaipregesmbislipientictdionnone sienRettiogssiruidrentonsayaibgitata the 15
upper portions of the first, second and third supporting structures. [0026] In any of the exemplary
embodinfeiidy o188 dhbWRCKH R tRENRISHBH Al S RIS B AR T 1Hee [FHRPRELBY S UsiHIGi AR Y hiphtHe
embodimen(s WRIE 08 AHAPAIIIAS SIEHEES AL M ESIrey MIANAS ALIRAPLANG 8l s gspective
upper portions ot the supporting structures may be adapted to function as an inspection and repair bay
for trailers\aprimeumaivers andion b exdretgliteciontiticumes. A ltpenativelyt, 2 paolir@der snore pthe levels
in the multi-storey building may be used for the purposes of inspecting, washing and/or repairing
trailers PIAHETROSIBRRIIGE EEFHEight containers. [0027] In yet another exemplary embodiment of
this aspect of the invention, the first, second and/or third supporting structures may be adapted, to
protect aféi#lHt WirrheheaewiRrd@spe & tethéValliPRe BEspeieMotitePHrtwanen ieevippeFsiditions of
the supporting situcturgs and the bodomof ihe 29 %H%f%rgnq?%ﬂgfé%‘?n%- ,«928[} o0l BeTiegf the
present invention 150 ncllides af16ast one relgﬁ? container hanaling Crané. “Th&'crane may e a
quaysideicrange Ry e aouiatiactanpuBabRR S tuatashemdhe appes petienobiRessdpporting
structure. The situating of the crane on the upper portion of the support structure should be such that
the crané®aBags Bpeiftinrihie A Prokpiad AR SapPHP SPUStNRe dpRasietdinExbmprbiguide
embogiment of % myentian. ihe hase.legs aLig.crans max adapied Inraysiss g igle o1 part of
the Iengtﬁ of the upper portion of the supporting structure on which the crane iIs situated. here there
IS more thaniohe csaaiesngRmply\tidsiHae sagheeidng cHpenpejerMaydeostibieividgdissich that
each crane is allocated to operate over a specific range of the upper 5 portion of the supporting
structure P00 2LIPM LA U ABIRIBRL HFAH O TRRIIRIGAN IRk Yt PP P YsaH A 8VAtrieving freight
containers may also include a controller. The controller may be in the form of a computer device that is
adapted t808Rkdntenathrs 2o knaenesmipater RroyinetisleEneettbhewsiiainenagndlise mengdeahbdcast one

databaseaatilgngi% adaRted to store thenpa(rﬁt'gg rs of any ISO container de o&i}g% WitQin the gell-guide

10 structure w%'&gac}gngt.efeﬁ'?)%ﬁ}'éﬁﬁar he-gatabase mdaeyt/efrqqc':ﬂ?(q%ntﬁgﬁ[gcat'on fhe rael'ﬁh Wntainer

within theeedhgWdsSUHGEWER BY Hillsne ehs-tinensionak oo irtensyrisswdhe sprUslIee may also
be in electronic communication with at least one other controller via a communication network. [0030]
In anothedleSiFAsttaTeRt PRI TSRS hepPhHeleH dathretgMntsinaine NeRtinGeféreStizg RAS apd

the RDS are electronic systems that enable automatic steering of cranes that enable the automatic

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 I1SO freight container

specified in the storing order; and



automatic gantry steering system (AGSS), position determination system (PDS) and radio data 15
system (RDS). In such an embodiment, the AGSS, the PDS and the RDS would typically be in
electronic communication with the controller via the communication network. The AGSS, the PDS and
the RDS are electronic systems that enable automatic steering of cranes that enable the automatic
determination. of th@dpositigaraf Lafiginersoataiive denthacerandandraliawsfanonasitoag ohitehsame.
[0031] Using AGSS, a crane can be reliably steered and directed into an appropriate position to 20
either deposit or Frf8l8UWlrélGtsteBntainer. 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 E@ééh&asw&mf%&pﬂw@ne%véﬁhismnﬁéﬂmb@w ghetHoduits Sommeess RO WHEighta
container bassd an any of QS (Frellgq]cidlm nts. fthe system as ?% Cl’lbei Bgve Tp)s m ttlhoq includes

“e order con aln rom a mer In contr rar
25 the fo owmg processes utting a s orlng Srder for an relg ¢ container from a hauller into

the coptreldarigoradioratingeanasitien §a timat lpastpoeoselt Gtupe TiustikedshilbeetlHfsighieontainer
specified in the storing order; and the cell-guide structure. [0033] One exemplary embodiment of this
method rA&PTRISE PiRgIE@EHR \HEY &3S BPTND GiRpRaaBsdlt CreHt Riﬂ%{nTBSSfl%ﬁjﬁF%ﬁ?ath@r from a
customer, |ntot e conct{ro % eror ta in t|n the 5 sto hn% Prrg]evcgaml auller B s) qgh upon

h ains ﬁ H CO tainers, wi stem
input of the StOI’In e controlle may execute a computer prog amme O verl orlhg order

against theorgpatptaand@bchiaitd sedosRiidityatRatdEcot Gegbiaird agﬁfrmmddnmnd@pes&mgg@f containers
which in turn would allow the system to better plan, coordinate and allocate its resources in advance of

receiving|gs freight eerda e EpbRIY 388 storilRARE | I B RRPEPLIARS RATIRG @RGSjRG(he ISO
freight container may also include any one or 10 more of the following processes:- a. Inspection of the

freightConestraé ihe fokodimpsierssead generation of a status report on the status of the freight
container,
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.



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; 15c.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, esn@asadaearinterinedasitalichidastebomikeriaparinonfesms the @ssnersmplithe a
containers via the communication network. The controller is adapted to receive an authorisation from

the ov_vneﬁeﬁieﬁ% ?’d%é@h@fbdﬁ%iﬁ@ﬂ@r@m@im_& fé%jéa&i@mﬁaﬁy%%ﬂméﬁﬁam%egs&?taeagnbight
CO“ta'”e%oLQQ%QJ;b%}IQ'{ %%Rﬁ&k?fﬁﬁfb‘? %fir%%@Fn'QYﬁé‘FQ&ES'%FS& Hofh %%“Hg%é%r 6@%@4[5‘%%&*1@0

freight container based on any of the em ments of the system as descri a Is method
includes tbedalloisngheroaassies exadipsitingnepiele pagrandeae ionaniy362 feeighs caftalaainftane a
haulier_into the controller; 25b.locating the position of the ISO freight container specified in the release

order RoffittifsEaReuhter b Fe e AUMEPE2rBIPRAFN(S thiPTD O FERYHDCBIAANERIAGIFH HIAERRS in the
cell-guide, SIUGHITGARALAISASING HIHEDS RAUMSY S0 HRGAXE MPEE-SRRPHIMANL A is method

may further include the process of inputting a retrieval order for an ISO freight container from a
customer(gypic ablyythetlowiretuaé thertreighbfcanitgine Mdriattsetcortislel ggarctmtinpertizepatea release

order from the haulier. Upon input of the release order the controller executes a computer programme
to verify {he Q@%grsfgr&ra/erregaglﬂgst prgualifications, and obtaining the concurrence of the haulier.

[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

according to the present invention;
[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 during the

operation of the system for freight container storage and retrieval according to the present invention;
25 [0043] FIGURE 4 is a side view of an exemplary embodiment of the system of the present invention;
[0044] FIGURE 5 is a top view of an exemplary embodiment of the system of the present invention;

[0045] FIGURE 6 is a top view of another embodiment of the system of the present invention;

10



5 retrieval order. As above, this additional process is a form of security to guard against unauthorised
deposition of containers. In a further exemplary embodiment of the third aspect of the invention, the
method may further include a process of verifying the status of the ISO freight container released to
the haulier for any restrictions or qualifications, and obtaining the concurrence of the haulier. [0038] In
either thgEispgecUREtHesMal PIGCESSs dhecadnaaieoyppoiian aowXdsigrghizositmeihdie o Gisaight
container is always known to the controller. This allocated position or existing position can then be
provided e tRBFIEHIROMERTR AR AHRHHEICPAHE YREfhe AGYY, the PDS and/or the RDS since these
systems are in communication with the controller. [0039] Although various aspects and embodiments
of the prd8et] irﬁI@h’ﬁ%ﬁI%a@é BastP@eseIdeess by wkaaiae fofl WRIGCH OSIPHIRYNY 6PHURBATPIENI 2
embodlments aQsdn k%]g&essgnpglon serve to 15 further aid in the understanding and clarity of
those varl%us embo lments o nvention. However, it should be noted that the scope of the
invention is by no means limited to the exemplary embodiments described and illustrated hereatfter,
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 SRl QR B RN ntion; [0041] FIGURE 2 is another view of the
illustrative embodlment of FIGURE 1; [0042& FIGURE 3 is yet another view of the illustrative
embodinl8ftds FYERRE GUHH&@IE%?IBP& B esy SR TER I GPRIRBALSINCIL BIAGY VRl retrieval
according t ven(i 4 side v a iment of
the systom o I e T o e o
the systemahtie1presentsnvertion; {04 bhGURE Kisiagtapa/iavioadiag eiivesrambadigeintfsthe
system of the present invention; [0046] FIGURE 7 and FIGURE 8 are exemplary process flow
diag rathPEEENERGH ¢F 516 MY Y I HEIS ISR PRTEG 4t eaQitIRi StABe T SIS YRESeY e deighl [0047]
FIGURE & - @iemlannaincoss feudiaeamms) & natiefioh i s RSk gomesystem
as illustrated In FIGURES

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.

15 [0049] Also located on the rooftop of building 12A is at least one crane 14. In this embodiment, the
crane 14 is a quayside crane and has a pair of base legs 14A. The base legs 14A are situated along
a section of the rooftop of the building 12A that is parallel and coplanar to a corresponding section on
the second building support structure 12B. The base legs 14A are adapted to translate along the
section of the building 12A. The boom of the crane 14 extends at least substantially across the space
20 between both building support structures 12A and 12B. Essentially, the boom of the crane 14 is 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.

[0050] 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
25 building support structures 12A and 12B. In particular, the height of 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.

[0051] 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

11



DETAILED DESCRIPTION OF THE DRAWINGS [0048] FIGURE 1 is an illustrative embodiment of a
system for freight container storage and retrieval. In this illustrative embodiment, the system comprises
of a first and second building support structures 12A and 12B (not shown). On the rooftop of the
building 12A, a loading and/or unloading area is 10 present wherein prime movers and trailers are
parked wiabeditransvaitingdesiose siruatinieveAreighitceiatapierssi .id tietgnenprdadviesraagiessdhe
rooftop of building 12A via vehicular access ramp 18. The vehicular access ramp also prowdes access

to the lovPEMRIEEEHTBUNIBIRRFY ARSI OINEPRBIRAE ESNSUHRBIE IR RIRIEHBIR, AraPRFRY AR
cleaning .%'38? %ﬂﬂg &Bﬁ%eiqh’rr?é’%é‘%&%ma}’ JEK%'F (ﬁl% ]CEH&% SEREGERe Q‘Neﬁ(lﬁ\% B&%érlﬁg out on

the rooftop of the support structures themselves. 15 [0 ocated on e rooftop o Ilding 12A
is at leastreige: crmnentd olierthis aiothedineinjyidiesoanecl fisTaguayside cihneanthbasa fpeghof base
legs 14A. The base legs 14A are situated along a section of the rooftop of the building 12A that is

parallel BTz A8 U G SE RO EPSE R HISIch 4 S ST CEHIR AP 2, The
base legs, 144bAE? ARG IAD AR AP NG R LRI RYIANG Jebuildpgpoom of the crane

14 extends at least substantlally across the space 20 betwéen both building support structures 12A

and 12B. all of the crane 14.is s hthat extends substantially perpen |cular from
the sectl(B&%?ig]telhro}:(nj top oF tﬁ ?& S ruf%\e ﬁ%t'qgﬁp?ara e attn (ﬁgﬁlgﬂar tﬁo]aat corrrjétgpoa[r?]cflnqg section

on the segpnadxdildinigssypae famr itk tankiBolo @b eAciacquiatarthie:forshbuiaingds anamdaeiment of
the invention having a plurality of cell-guide structures 16. In this illustrative embodiment, the cell -
guide straBHiResPAREIMERELMNR- iR SH itk 'S tﬁﬁl&%@%‘bﬁ(ﬁ't%‘tmE’tftgl%éhﬂﬂ‘aﬁd“ﬂ%oﬂﬁ Particular,

the h%tgm of the cﬁe;% r%poggo%vryoot[u es i e%ll a‘ﬁﬁ %ggonnj of th %)ftgpt of aﬂa ?Hlldfm%% 12A and

12B that are parallel and coplanar to erie, aong and wit |nt e operational range of the

crane 14cdafdink) Duong oparedoing omcgaamjtrmammeoﬁlﬂne stanin gaamnd ong elieval prneegsHaas been
made, the prime move will proceed via the vehicular access ramp 18 and park in a waiting area on the

11 rooftofBrane’ IR aPEaHos e B aAtANg dirapahpHeBks s GIBKEPAL RIS Atfle, the
prime mayer Wi Shes UAIRTRA (15100 sonieiIeL MAWaierpen enters into the operational
p|c

range of the crana 14 T ecrane 1l up the frelg t container 1 from the trailer and position the
freight copRIfeERYGEAD AlIgcated &.8% gHide RIS AN & BNa doML, NS R (s teight
15 view of the rooftop of the second building support structure 12B. Although the rooftop of the second
building support structure 12B does not have any crane positioned thereon, the rooftop is structurally
capable of having a crane, such as a quayside crane, installed. If such a crane were to be installed on
the rooftop of the second building support structure 12B, that crane would also be capable of
translating along the rooftop. To aid this, a track 22 would also have to be laid such that the track 22
20 is parallel to the sections of the building support structures. As mentioned above, and as shown in
FIGURE 2, 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. Where a crane is not installed on the rooftop of
the second building support structure, the rooftop may be utilised as an inspection bay, repair bay,
washing, trailer chassis parking area, warehouse storage, open yard storage, marshalling area,

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

[0054] FIGURE 3 is yet another view of the illustrative embodiment of FIGURE 1 As can be seen, in
this particular exemplary embodiment the vehicular access ramp 18 is a circular ramp that provides
access to every level of the first building support structure 12A (not shown) or to the second building
support structure 12B, as the case may be. In this illustrative embodiment, the crane 14 is shown to
30 be lowering a freight container 1 down into the cell-guide structure 16. The cell-guide structure 16

12



5 container 1 down the cell-guide structure 16 until the freight container 1 either rests on the ground, or
on another freight container 1 already placed within the cell-guide structure 16 earlier on. [0052] The
top of the cell-guide structure 16 includes a rectangular frame that connects at its four corners to
vertical guide rails. The dimensions of the rectangular frame of the cell-guide structure 16, and the
positioning-ntitaenvertical grodedgiadsfrisragcipthat ihis stighityelheganshanifesdiveriosipns ofraciO
twenty-foot and/or forty-foot freight container, as the case may be. This is to allow the freight container

1 to be I&H%@ilﬁﬁf‘ﬁ@%@éﬁ%ﬁ L'j'l‘ﬁroﬁ‘%\m@%ﬁ iR el ST e tgéﬁ%?@fiﬂﬁﬁﬁﬁﬁg‘ﬂ'r? d'é‘?j%bftof lateral
movemeft RéttQ&&rrﬁflghtrRQ%g&\/%mee%@?%my SHRPIG fanthevertcahaxis asHesgiont

container 1 is being lowere e cell-guide structure 16. [0053] FIGURE 2 is’another view of the
illustrativeegymimdineentiodgs| G ERer lor BB B dhshbows aulldingeswppdivg roottopesofithre secorsl building

support structure 12B. Although the rooftop of the second_building_squort structure 12B does not
have %yTB%@'BUQEiMfﬁi%B‘Fﬁ TPAeRSIRH 38 stroe RN R AiSTROLIEHRIRG Werariakdliteas a
quayside grang, installed. If such a crane were to be installed on the rooftop of the second building
support structure 12B, that crane would also be capable of translating along the rooftop. To aid this, a

track 22 ve to be laid such that the track 22 20 is parallel to the section uilding
comors 0 RRARRE oed8 ol B N R S AR TS iR NG RRRln e e

also locataevkzany e thRinyisd o s spRitSIUCHKaS BAARAL 2B andmithsn the rapgradianmalyange of
the crane 14. Where a crane is not installed on the rooftop of the second building support structure,

the rooftdTeay YeTtitiseer adtavingpeetisndss,orepaimisay aorasningherariiopridars kg trea,
ware quéﬁpEEQ{)%QSctQ@%X?”’r‘ﬁ SWJ?%%V@%T?)Q&H\Q% %F‘?g%é QUeLed Slarage, AR %‘%@9@“”9
Cc g ther & 0

area, cleani ay or for any ot unctional purpose. [0054] FIGURE 3 is yet another vie the
illustrativerasaldedirec nk ebir e &t flomstitasidze/ReE thd mirddisupdindcsippcexaruglasyaamibodisaat the
vehicular access ramp 18 is a circular ramp that provides access to every level of the first building
support StHldifRgeUPPA! FBChdWA) Bitd IR ersarE BRRaHEP' $8pport structure 12B, as the case may
be. In this illustrative embodiment, the crane 14 is shown to 30 be lowering a freight container 1 down
into the d8R=glidecstnectdrs metatvrbasenl fyiliiro styoetreirugure 12A. The base legs of the crane 14A

are located proximate to the edge of the building support structure 12A. In particular, the base legs of
15 the crane 14A are located 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. As shown in
FIGURE 4, the crane 14 may pick up a freight container 1 from a trailer on rooftop 12A and lower the
freight container 1 down the cell-guide structure 16 to a predetermined position that has been

allocated to the freight container by a controller.

20 [0057] 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
42 that are connected at their corners to vertical guide rails 44. The base of the cell — guide structure
16 in this embodiment does not have any rectangular frame. In other exemplary embodiments, the

25 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

structures 12A and 12B.

13



includes horizontal rectangular frames 32 that are connected at their corners (vertices) to vertical
guide rails 34. The base of the cell - guide structure 16 may have the rectangular frame 32 though it is
not essential. The vertical guide rails 34 may extend until they are at substantially at the same height
as the rooftops of either or both rooftops of the building supporting structures 12A and 12B. 5 The
cell-guidgosgsicttie d&i-haisgeaiangelas fsamgsed2 periadicadyiidistishutest along:theyvartieatguie rails
34. [0055] FIGURE 4 is a side view of an exemplary embodiment of the present invention. FIGURE 4
shows th&/$irdoBtNI R sISP IS YT RACTIRIUR RN FMriiraracee ¥ty {Reh BIF el 18 allows

prime MQYEL3 Withg M’iU&ﬂgﬁéé%%e@ﬁ@fﬁ%ﬂ&%%%wé?%@%%‘éésﬁpam%i5‘%9“&8%?%@%_%&& Byliding 10

support structure 12A. The illustrative embodiment of FIGURE 4 also has a second building support
structuredidéhshaantiirersaanyitanrine sizlehddwigth e disideu Vding:ge pp ord\einciketanddkaveecond

building support structure 12A and 12B are parallel to each other. [0056] A crane 14 is installed atop
buildin% defponarmetirioro Aherrtisaseags Grariet Asnatad iy Ahe RutErRprekih AR 5 fHl%Blige of

the bUildig@]tﬁHBPErFo%%%IHB%&gr%‘mlmrBQféiP lag, glagclaﬂg%egs of 15 the crane 14A are located along

the section of the rooftop of the building 12A that is parallel and coplanar to a corresponding section

onthes &ﬂ (?J upport structure 12B. As shown in FIGURE 4. the crane 14.m i pa
ot cdoo HEDRe Sieasth Yl indRl G RhaN S fo PEARIRATMMAEP &,

structuresléntava pecagipmashposiien trahbasdseanmiataiathimihardeighbeantaibardsyiacontroller.
20 [0057] The cell-guide structure 16 is located in between the first and second building support
structure$2B2 &N E21. tAis ARRAITEAL thid diag- SRR stiyEtie 126 isCanss ot seritFitHHt thie berational

area %tﬁf&ﬁhﬁ‘%&gﬂm@% GR e '%?f%ﬁi‘%“éb%qlr‘?nAP%‘T&E%PQJ&%%‘&%H&%ﬂ’?%ﬁéiﬁ%&rﬂ&é@@ are

connected at their corners to vertical guide rails 44. T ase of the cell - gui ucture 16 In this
embodimentaaes hohhaeanyeieatang wasdsamer: thealpesr eedvplsrsuppohatimenis,.2thendp tase of
the cell-guide structure 16 may include a rectangular frame 42 from the four corners of which the
vertical gYfitReYARA% KRN Aatio TP MAREY BPER A YRS T 2R SU N AP LXRen ACARE P I At Astantially

at the SaQ{ﬁaﬁ&J@ﬁ%&% SPHARs, AlGIsERL BN Eﬂgﬁﬁ%% 9%/&% 99%8!”9 supporting structures 124

and 12B. [0058] The cell-guide structure 16 is adapted such that the dimensions of the rectangular

frame 42 li qj rger than and can accommodate either a twenty-foot or fort # ot freight
omemel B e B S e e L A B LGBl | e

the dirpepsinasnaiuiipresiangelar fragme 42 thedigighigeniadnermahthavieiismavemeatrestiicted
save 5 for its movement along the vertical axis or direction denoted by the arrow marked 'Y" as the

freight coteansiePid|GvErse Bodlenalbieg arksceR-JuirRvarl cht sUPEO DB OIS U ERISLaRdp Fiew of
another e[))I(Ljerg“RJ%i%ych%%P eI S reur&u(r)gst qulrr?es %e ]:(!)rL]J\I/ ené (r)ur(l:tuﬁtleg; HB aﬁe placed such that they are at all

times within the operational range of at least one freight container handling crane 14. In this particular
embodiment, the support structures 12A and 12B both have a vehicular access ramp 18. It should be
20 noted that depending on operational requirements cranes 14 may be installed on any of the building

support structures 12A, 12B and 12C.

[0061] FIGURE 6 is a top view of another exemplary embodiment of the system of the present
invention. In this embodiment, there is only a single support structure 12A. The support structure 12A
has a vehicular access ramp 18 leading to the rooftop of support structure 12A. The rooftop of
25 support structure 12A may accommodate washing bays, repair bays and other related services 56, as

well as an area where prime movers having freight containers may park to unload the same.

[0062] The support structure of FIGURE 6 also has a second vehicular access ramp 18 at its far end.
This second ramp may serve as the exit ramp in order to ensure that traffic on the rooftop of the

support structure 12A only flows in a single direction to minimise congestion and confusion. A plurality

14



5 shows the exemplary embodiment of the present invention having three support structures 12A, 12B,
and 120. In this embodiment, building support structure 120 connects support structures 12A 10 and
12B together in an integral fashion such that vehicular access across all three support structures is
granted. From the top view, it can be seen that the upper portion of support structure 12B may be
utilised asf arsiedaularepas scontates Dpanestonageradteh Db thayashiog areautepaN. bayhanghiengven as
a trailer chassis parking area. Likewise for support structures 12A and 120. [0060] FIGURE 5 also
clearly iIIUﬁYél%éeéoﬁ'lﬁi?%{ﬁtﬁ%q AT SrR AR eI ATHEE G AR ESCLIP OOV RARTF TH IHRRBSBERSort

structureg %%@h?]@gnila%%s'r &%ﬂ %tkggs of the freight container handling cranes 14 are adapted to
traverse a‘on the tracks 22. In between the support structures 12A and 12B is a plurality of cell-guide

structu re{fgfy?sﬂ?ﬁa@%‘ 9 ié’@ Sﬁf&@‘gée 18 a%‘?eF%'&%%‘:Pjﬁé:e@*}%Wh(fﬁfg?‘é]n‘%tﬁ&aﬁ finags.qvithig the

operatioral rahge ot at least one freight container ng crane S particular em odﬁlnent, the

SUPPOB trHelivERs dBA slEnh2Rhriimhayie) s vshicw s aneassctampASoltisd prid e Qdweipddhat
depending on operational requirements cranes 14 may be installed on any of the building support

structureSXEPRIan? BHdimeus[J061E FCiMR BMethed fEuAenast dribthepreasn slapgtartysigiment of the

system of the present invention. In this emhodime tih re is only a single support structur %ZA. The
Sompon S AR e AT H SRS AR S0 e on

The rooftemaindb spepOthe gy ©AdA) My acsemenadatervashing Sayisg eRrI haysamndather
related services 56, as well as an area where prime movers having freight containers may park to
unload tHS &I IO BERTHhesUgneretiRitiFEes 1Bl (I REW NSO RsCh 36eeHE YRR NRAFGRO8ss ramp
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rooftop of the support structure 12A only flows in a single direction to minimise congestion an

confusiors Ahpldbatiiner, such as its dimensions, serial or registration number and/or particulars of the
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.

15 [0064] 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
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.

20 The inspection will determine whether the container can proceed to be stored, requires cleaning and

washing, and/or requires repairs to be carried out.

[0065] If the freight container obtains clearance that it can be stored, the controller immediately
determines a location for the container within the cell-guide structure and allocates that location to the
container. Concurrently, the customer’s representative may then proceed to a waiting lane to wait for

25 a crane to pick up the freight container to deposit at the allocated slot.

[0066] However, if the inspection process determines that the freight container repairs to be carried
out, the representative and the container are directed to a repair bay. Concurrently, the customer is
informed of the results of the survey and a cost estimate for the repairs is provided to the customer. If

the customer agrees to the cost estimate (either immediately or after a further joint inspection), a
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of cranes 14 are also shown to be installed on the rooftop of the support structure 12A. Each crane 14
may be responsible for a portion of the cell-guide structure 16 in order to process multiple movements
of freight containers concurrently. [0063] FIGURE 7 and FIGURE 8 are exemplary process flow
diagrams of a method of storing 5 containers ("the Storing Method") using a system as illustrated in
any of thevpreddsly adeserbredexanmplasaentiodiaestsutivihasSteighocbheined Lpaussametdsof the
container depot provides an advance order or notification that the customer intends to deposit a freight
containePfoh&tERaYE & BReCEBrtaRsst elsotar el BioriPEraBe ) HeeCeliBmdT Ay HEVIBEThis
Storing Qrder I onj ol i ot limit , e ic mail,
or 2 seo B e R
include apiykdesrigtiocrokepartiotdgesrohtheicouitinenctueh as its dimensions, serial or registration
number and/or particulars of the customer's representative who is authorised to deposit the container
in questigooerthrtiueentaikieh depaplalereesiaingr degamm of mararpesifiaatying candindier thrreat, will
provide a confirmation of receipt of the Storing Order along with a specific reference identification
number tBaeveldMeHRY) 15B0643YSIEPsE§UETI eI MO9S dber P eserYatioEchiat cxesRinfrer will
arive at (he,container depol Wit the Gidh sontainssp dnestion, The represeniative wil pigyide the
reference identitication to the controlier which wiil then carry ouf a verification of the reference
identificapeni@gaistibecSiatingdordetd esgiveshitameing castamae segethetrefaepacaddrntdication,
the representative's identification and the Storing Order have been verified, the freight container to be
stored urfBERY6Es ¢ ipLPRBEDMDOPTHE tEjie O WilngEte itdAealh&XhBY By @RERRISr B&ANBroceed

to beﬁofﬁguéﬁg}l@?sn&'% ﬂb”oﬁtéf}gx‘,’vé}éél'r%baé‘é?{% raegé’ér?é S rﬁo%c%ﬁo%aﬁgeadv%%-mé%!;f the
freight container obtains clearance that it can be stored, the controller imme lately determines a
location fofittheegontaings. Wik kaiheceeibigeidestaiqtiie Ranchedlarades thatilerakgntathescantainer.
Concurrently, the customer's representative may then proceed to a waiting lane to wait for 25 a crane
to pick ustHe RREIHERGRtATHEM T Yo SRR B IREARRINSBPE[CUBET HBWeRE ff the RiSEEeIon
process geter %?ﬁe‘%o”ﬂseJﬂﬁ%&PéeﬁotBt%‘bMSEtrf‘%BafJB%th?nQFiEagJé%ﬁqﬂLﬂoﬁbﬁqéeg’oﬁ%%BFaé%{ﬁ@?H the
container are directed to a repair bay. Concurrently, the customer is informed o the results of the
survey amrenaicestigsiinvatadierstreitiepgiréscpiovidesde@ahevystomes doihenatisiemecagreraseto the
cost estimate (either immediately or after a further joint inspection), a Work Order is raised and repair
workar&resecaiRIdIe0e vihRerreilhietspratpnilisiPe SHTNEtGHNSI W reYairs, a second
inspection is carried out to determine if the container is now suitable for storage and if so, the
representeR@ WilbspeEelY 1 ehelileigng) leriesritabive thbdreigiemesntalsty pibrReeLpIhePEfRmMe for
storage in the cell-gujde structure. 5 [0067] FIGURE 9 is an exemplary, process flow diagram of a
method QP EHI i et el SR el b PR R AR e
previoushyélesatineddeyeropipsy @enbiedimaitzatipihisnaiab ogdinestepfithenRalripurleMetineatacustomer
of the container depot would provide an advance order or notice that a container already at the storage

at the depéhbrsutbenecrslieyed! TREhcRdRrieeRsay (B aniSusrBRT BihBrcEIenEivabmy, Brthy any

electrgnic means,.10 incluqi Fp t not limited to falx Iectrooni mail, or a secure online notification via
represen attYe al alnf) ﬁ:% ease_Qrder provide earTler on

a world-wide-web (Interne erface. The atlvance notice or or %r@ﬁﬁrg%elease Order") may include
particulars of ihe contalngr such as its dlmeg:oggﬁ%sgrlabor re%{stratlo.ﬁI r?)umber and/or F@g{t culars of

the customers rdi2seumARnSNE 4G ofRErth & EEindl i g LRSS HO A Yhe Eontainer
depot. TheRQRIAINGE ARPRL.RERY® WRsiicaimthe senialenibeieatwilhpravide sheandigpation of
receipt of the

crane will be directed to retrieve the particular freight container in question from the cell-guide

structure and to deposit the freight container on the waiting trailer. Upon receiving the retrieved freight

25 container, the representative is to carry out a visual inspection to confirm that the retrieved freight
container corresponds to the particulars of the freight container that was provided in the Release
Order from the customer. Once it is confirmed that the retrieved freight container corresponds to the

freight container in the Release Order, the controller will conduct a final check as to whether there are

any restrictions on the freight container about to be released. Barring any restrictions, the container
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15 Release Order along with a specific reference identification number to the customer. [0068]
Subsequently, the authorised representative of the customer, usually a haulier with a prime 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, tapotontiadlefitwil vesibyhtie referenceidestkicatiocondmbercpnd thendestifipaiiancatithe 20
representative against the Release Order provided earlier on by the customer. [0069] Upon
confirmaffénTl98tieniainar ix e SRt PRIt RdliteReliRSE MRIRE s eRNdHerthe representative will be
directed to drive the prime mover and trailer to a waiting lane. Concurrently, a crane will be directed to
retrieve tH BArthsumaerienght askfaier 3y acissorpiionrtieeceiryaliay Stﬁ@@ﬂm?fﬁﬁeft@@lm@tthe
freight contalner on tt]e Waltl g trgller Upon recelvmgO Qﬁeret \{ed fre| ht 2 iner th

t

In the ndetstandin n en ion.
represeniatlve |sﬂ13ca¥ry outawsual |ns ection to confirm %ha? gr&rr d rel tcon ainer

correspomas fReteatpartiatidars obthg B@Igmga@ebamebéh@t RS e ide uarm@d%ai@a&m&w%from the
customer. Once it is confirmed that the retrieved freight container corresponds to the freight container
in the Rel@hisk OftREXtPIE 2oAFHIRE WP EHHIHEE W-check as to whether there are any restrictions
on the freight container about to be released. Barring any restrictions, the container depot will permit
the customer's representative to exit the container depot's premises. Upon releasing the freight
container to the representative, the Retrieval Method is concluded.
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CLAIMS

What is claimed is:

1. A system for storing and retrieving 1SO freight containers at a container depot comprising:-

at least one supporting structure,

wherein the at least one supporting structure has at least an upper portion that is a
rooftop section, said at least one supporting structure extending vertically to a height at least

substantially equivalent to the height of at least one ISO freight container;

at least one freight container handling crane positioned such that its base legs are

located on the rooftop section of the at least one supporting structure; and

at least one cell-guide structure positioned in an area proximate to the at least one
supporting structure such that the cell-guide structure lies within the operational area of the at
least one freight container handling crane, wherein said at least one cell-guide structure

comprises:-

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 to the at least one supporting structure and with
the length of the rectangular frame being substantially parallel to the upper portion of the

at least one supporting structure, and

vertical guide rails extending from each corner of the rectangular frame, each
vertical guide rail extending to a height at least substantially equivalent to the height of

an 1SO freight container.

2. The system according to claim 1, wherein the at least one freight container handling crane is
a quayside crane having a boom, wherein the base legs of the quayside crane are positioned

such that the boom extends away from the periphery of the at least one supporting structure.
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The system according to any of claims 1 — 2, further comprising a second supporting structure
having an upper portion that is a rooftop section, wherein the second supporting structure is
separated from the at least one supporting structure by a fixed distance, and where at least a
section of the upper portion of the second supporting structure is at least substantially parallel
and directly opposite to at least a section of the upper portion of the at least one supporting
structure, with the second supporting structure extending to a height at least substantially

equivalent to the height of an ISO freight container.

The system according to any of claims 1 — 3, further comprising a third supporting structure
having an upper portion that is a rooftop section, wherein the third supporting structure is
located between the at least one supporting structure and the second supporting structure
such that it connects to the at least one supporting structure and second supporting structures
at their respective peripheries, and wherein 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 at least one supporting structure and second supporting structure.

The system according to claim 3, wherein the sections of the upper portions of the at least
one supporting structure and the second supporting structure are of substantially similar

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

The system according to claim 4, wherein the sections of the upper portions of the at least
one supporting structure, the second supporting structure and the third supporting structure

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

The system according to any of claims 1 — 6, wherein the upper portion of the at least one
supporting structure is adapted to have sufficient structural strength to support the freight
container handling crane and withstand the movement and parking of trailers, prime movers

and ISO freight containers.

The system according to any of claims 1 — 7, wherein the upper portion of the supporting
structure is adapted to function as an inspection and repair bay for trailers, prime movers

and/or ISO freight containers.
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10.

11.

12.

13.

14.

15.

16.

17.

The system according to any of claims 1 — 8, wherein the supporting structures are multi-storey

buildings.

The system according to any of claims 3 — 9, wherein the supporting structures are adapted to
protect against wind shear with respect to the volume of space between the supporting

structures.

The system according to any of claims 1 — 10, wherein the base legs of the at least one freight
container handling crane are adapted to traverse the length of the upper portions of the at least

one supporting structure.

The system according to any of claims 1 — 11, wherein the at least one cell-guide structure is

arranged to form a regular grid.

The system according to any of claims 1 — 12, wherein the vertical rails of the at least one cell-

guide structure extend to the height of the upper portions of the at least one supporting structure.

The system according to any of claims 1 — 13, wherein the at least one cell-guide structure
further comprises at least one more rectangular frame located distal from the first rectangular
frame and along the vertical guide rails, such that the at least one more rectangular frame is in a
plane parallel to the first rectangular frame and connects with the vertical guide rails at its

corners.

The system according to any of claims 1 — 14, wherein the at least one cell-guide structure is
adapted to receive and guide an ISO container being lowered by the at least one freight

container handling crane from the distal end of the vertical rails, vertically downwards.

The system according to any of claims 1 — 15, wherein 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.

The system according to any of claims 1 — 16, further comprising at least one vehicle transit

portion adapted to enable vehicles to access the upper portion.
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18.

19.

20.

21.

22.

23.

24,

25.

26.

The system according to claim 17, wherein the vehicle transit portion is a vehicular lift or a

vehicular ramp.

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.

The system according to any of claims 1 — 19, wherein the controller comprises at least one
database that is adapted to store the particulars of any ISO container deposited within the at

least one cell-guide structure via the at least one freight container handling crane.

The system according to claim 19 or 20, wherein the controller is in electronic communication

with at least one other controller via a communication network.

The system according to any of the preceding claims, wherein the at least one freight container
handling crane further comprises an automatic gantry steering system (AGSS), position

determination system (PDS) and radio data system (RDS).

The system according to claim 22, wherein the AGSS, the PDS and the RDS are in electronic

communication with the controller via the communication network.

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

23, said method comprising:-

inputting a storing order for an ISO 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 1SO freight container in the allocated location.

The method according to claim 24, wherein the allocated location is provided to the at least one

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

The method according to claim 24 or 25, further comprising:
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27.

28.

29.

30.

inputting a receipt order for an I1SO 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.

A method for retrieving an 1SO freight container based on a system as defined in any of claims

20 — 23, said method comprising:-

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.

The method according to claim 27, 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.

The method according to claim 27 or 28, 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.

A method according to claim 27 — 29, 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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