1 LOADING AND UNLOADING SYSTEM FOR CONTAINERS AT QUAYSIDE FIELD OF
INVENTION The invention generally relates to loading and unloading system for containers, more 5
particularly, relates to a system comprising a crane which operates simultaneous loading and unloading
of containers at both sides of a containership on one crane space and a 2- storey transit structure. The
present invention also relates to a method of loading and unloading of containers from a container ship
simultaneously on one crane space. BACKGROUND OF INVENTION 10A container crane or container
handling gantry crane aOADINGASIDIUNDOADING SYSTEN FORTaNEXINERSATIRRIAMSIDEding and unloading
from container ships. Basically, container cranes consist of a supporting framework that can traverse the
length of a quaSdsE 1RENGIBQVing platform which is known as spreader. The spreader can be lowered
down from the crane onto the top of a container and locks 15 onto the container's four locking points by

using tWiSt'o%Q’ﬁ%ﬁﬂﬁ{;‘%e%?QRﬁ fpnally asoTa %ﬂ%‘?d%%”%?@i’_@% A PNGER NIRYEVRIpEME newer

cranes have the capabi 0 pick up two to four containers at once. It is an urgent need for high efficiency
loading and waldidiadysyelaias for Tovitemersraprisifeomcctstaihiah shipratey uiygltin o wrdmdiogmeet the

demand of prachislidbyReefled 20 0 g aeutaines shins.Thisis dueuta e bgrepsigg requirements of

container transportation in the world and the continuous increment of the handling capacity of the
container portdreexiansiy sadinte anthemsadiignypstion abrerelieeinel hertiedsalUpashing dring used,

loading and YplRaHiNgFARES RECHRLIBEAPRASIE HIIGRALHIG RRNAIBRE SiRRpi@re positioned in an

alternative space. This system allows only loading and unloading at 250ne side on one crane space. In
some container ports in the world, crane automation system is used to control the container crane for
transporting ARAUNR QFIY 'fh'é'gb“ntainer ships and a repository location in a container storage area

of the container terminal. During loading and unloading
10 A container crane or container handling gantry crane or ship-to-shore crane is found at

container port or pier for loading and unloading from container ships. Basically, container
cranes consist of a supporting framework that can traverse the length of a quayside , and a

moving platform which is known as spreader.

The spreader can be lowered down from the crane onto the top of a container and locks
15 onto the container's four locking points by using twistlock mechanism. Cranes normally
transport a single container at once, however some newer cranes have the capability to pick

up two to four containers at once.

It is an urgent need for high efficiency loading and unloading system for containers
onto/from container ship at quayside in order to meet the demand of productivity needed
20 for large container ships. This is due to the increasing requirements of container
transportation in the world and the continuous increment of the handling capacity of the
container port. In existing loading and unloading system where indented berth is currently
being used, loading and unloading cranes occupy the opposite sides of the container ship
but are positioned in an alternative space. This system allows only loading and unloading at

25 one side on one crane space.

In some container ports in the world, crane automation system is used to control the
container crane for transporting containers between the container ships and a repository

location in a container storage area of the container terminal. During loading and unloading



2 of container ships, the crane operator or the automation system of the container crane must be
informed about the container to be loaded or unloaded. Another approach involves the deck crew on the
container ship to radio the desired sequence to the crane operator. Not only increases this approach the
need for personnel but the unloading and loading 5 operations of a container ship become very
time-consumitfccani@ithiesiiaseththerenroppatetaunghivadiagativh uavkberding tbecopntringblgréngh. US Patent
No. 4160617, fiselosks ARRATAIS: (e Lo R I ANIRINES PELEELRARSRE! S5RRS RTH0APIN0 and
unloading containers of at least a first or a second predetermined length from a vessel and the yard
classificationtéguigrheraviorrdiserisrntageontinite rade dhel desired seQuensrdindhreneraatirmpsratdr.the
apparatus cofi5iigi2-RalEOhAoNAH SBROHIUPTP SIS SR HUN0 o B.aie! s I giapyeyance path
including a first work station underlying said vessel loading crane, a second work station at the remote
end of sdid sappekianeaiseroatringn shiehaeingeesMpportdIstHRiRL PP SHISH spteatiomsasdatainer
between saiddwg Iﬁﬁi%%d’ﬁm&ﬁiHﬁ?@éﬁﬁ%‘#ﬂlyiﬂghﬁhe support members and any containers resting

thereon 15 for running reversibly along said support members between the work stations, the vehicle

means inclqugqalipinlgl}lneﬁ%g% r is]ins%]said cotnt iners from a supé)ortﬁﬁition on sai suRgort
members; and means 1o moving e vehicle heans betweean Said work sta %%%naah\)'ﬁﬁ'esaclré single file
conveyance pathoteiirthendavevading alostathesntlineles aredaid path sevendardsuppoirtanémpdrs, including
frstcircuit means for. defermining movemen'.on saifpah 203 function ghihe Jeng(h glihe container
being conveyeof.nlag Atent No. 31514 §i5cI0ses & method of au onﬁ;\flngq['he foa Ing and unloading of
a contairer shiptrrirecoatdimgr fenmitiel , appaTprisingrtipeisteps ehitrahsinitgatg austowage plamsof a ship
cargo comparmient, whigh s i he Aandied by a coptainer rancy fom a harbor-side Master gomputer via
a data link to a ofa Crine aUtomation System which renders é% the container crarie dperative in
response to thesstidesljes plandor seanspeningeoiotaaehs batweeend chstiainepsinipramtbarrapbsitory

location in a ganiaingrsiaraac rea of the.coniainerferminal; diselaying e siguage plgn,gn.a touch
screen of the crane automation 'system; indicating a next tollowing repository location to be handled in the

stowage plansmide_he t/@bdes_meegmmuﬂlﬂimaymmtthemhmhaswkeewcspeaieecomﬂina_tbsrebra next
following30rgpositary "?895'%5'f‘ﬂé‘r!r‘ga?a"r&’%E%W&%énﬁ’é%ﬁ’s'ae’e%éﬁﬁ %QW%QE? plapaf sd
th'a desired targ c3 d

r}ﬁégfollowing
repository location, wi esir et setting program executed on the It'would therefore be

desirable andredvamegdmgdiftingrovidesddoaaiing sad \nalvatiery Systesfopednpaiiterradgsaigside and an

improved mefod of loading. a4 plearing ot saniAR . Shins IRSRUBIAGLALS (g ghvialeror art
shortcomings and to enable a loading and unloading containers. 5 SUMMARY OF THE INVENTION
along said single file conveyance path for the movement of said containers on said path over
said support members, including first circuit means for determining movement on said path

20  as a function of the length of the container being conveyed.

US Patent No. 6931314 discloses a method of automating the loading and unloading of a
container ship in a container terminal, comprising the steps of: transmitting a stowage plan
of a ship cargo compartment, which is to be handled by a container crane, from a harbor-
side master computer via a data link to a PC of a crane automation system which renders
25 the container crane operative in response to the stowage plan for transporting containers
between a container ship and a repository location in a container storage area of the
container terminal; displaying the stowage plan on a touch screen of the crane automation
system; indicating a next following repository location to be handled in the stowage plan on
the touch screen; and displaying on the touch screen space coordinates of a next following
30 repository location simultaneously with a display of the stowage plan of said next following

repository location, with a desired target setting program executed on the PC.



According to one aspect of the present invention, there is provided a loading and unloading system for
containers at quayside which increases productivity gf loading and unloading of containers from container
ship by allowing loading and unloading on both sides of the container ship simultaneously and at two
levels of transit structure. 10An object of the present invention is to provide a loading and unloading
system for cdhtainedsthepliiengsicre dedirakin g awantaseaagpimyoiddoadiraging comloaldatingy two

spreaders on,ong, crape ANd, AP WG SHERRISTS 9N e RRME HLANGICHNSERRT RY (RIBRIgg Fontainers

that have yet to be unloaded by the other spreader. Another object of the present invention is to provide a
loading and alsaiers kipsterpofp DS ratai te pd vagurIigid e, shréeeininee andifeerabipalsiediogload and
unload containers iQ.8ids SI9FEN Lansit structure on the quayside, enabling a delivery system to quickly
unload from the ship ancfload from the transit platform located immediately next to the container ship. A

further objec h [ I to provide a loading and unloading for container at quayside
which all%wstsc%f'\r{'{gﬁ%ﬁagjqbg é@%@é@aded and unloaded without waiting for 20prime movers to carry

them from the quayside which usually results in traffic congestion at the quayside. Yet still a further object

of the present ShY&HtRIP IR ARSI L foRiERsG R RS atiR L & BIQHfS L OB 4R HEe, wherein

the crane hasyf@umpRiredvhdaasvubighaisiatalieAnAcehisde pt afuthiilp € Isa tinp Shedresl dsualy toe legs of the
crane, and this simply supported 25 system is structurally more stable and efficient and allow the cranes

to be designE@RESFRY FRBYEIBERINSE M BArRLPYYNS oriBRRATar HeaYERIeERAMNE WHRhIE BEsed on a

cantilever systamindrchiseanine cesinignraighiie iprevatiapmiae.efiest of the container it is carrying. 4
Yet another further object of the present invention is to provide a loading and unloading system for

containggs at guayside opqif 18as.an thedissieretand g serprd levelsiboatheyaifpiged concrete

structure of the loading and unloading platform. Still another object of the present invention is to provide a
loading and $aIBatNer§ 3Y/steaysidg, wherein a zone of overlapping for loading and unloading by two

spreaders on one crane and the two spreaders on the same crane can reach any remaining

containers that have yet to be unloaded by the other spreader.

Another object of the present invention is to provide a loading and unloading system for
15 containers at quayside, wherein the crane is capable to load and unload containers to a 2-
storey transit structure on the quayside, enabling a delivery system to quickly unload from

the ship and load from the transit platform located immediately next to the container ship.

A further object of the present invention is to provide a loading and unloading for container
at quayside which allows containers to be quickly loaded and unloaded without waiting for
20 prime movers to carry them from the quayside which usually results in traffic congestion at

the quayside.

Yet still a further object of the present invention is to provide a loading and unloading
system for container at quayside, wherein the crane has four pairs of legs which is stable
and efficient as the load is transferred to all the legs of the crane, and this simply supported
25  system is structurally more stable and efficient and allow the cranes to be designed to carry
more load as compared to a conventional quayside crane which is based on a cantilever
system which require counterweight to prevent toppling effect of the container it is

carrying.



5 containers at quayside, wherein the spreader on the crane can move laterally to allow in or sideway
movement of the container to enable the containers tp be placed into the structure. A further object of the
present invention is to provide a loading and unloading system for container at quayside, wherein the
spreader on the crane moves laterally to allow for minor 10sideways movement of the container into the
structure whefetheadierfdrcdg cobierttel cbtupness phagvbetiontiretovagovidst a adiver pisiecti efding present

invention is tQ prayigs 2 qaMng anaLYNRRAINGSKELER IRE ARRIBIRELR RbAYAY SIS RGLEL the middle

section of the crane is supported independently on vertical columns so that it can be elevated to clear the
height of the Hsipeiniaioeidigenerntastiusteiniofdadradipdrr ot enipaditigelpdermed berth. Yet still a further
object of the present invention is to provide a loading and unloading system for containers at quayside,
wherein the rsitldiecskeatiotjeat Hieheraresccaimbentowased pvbedethdostingisroartihediapdysacnfed for loading

and unlogding of containers froo[’n the ship,, The dresent invention also\Jor vide|§ a mﬁtho.d of loading and
. ntamer% atrﬁL?dSI e wherelrﬁthe si%eé)?r on,the crane can,maove latera 1o O¥V In or .
unloading CONtANers 1o container ship w i-level crane, which increases Y)ro uctivity of loading

and unloadingjdsweontauverseitoraf cortaioerasteip td hanresent mettsdcbof adinglaced uintoatting container
from containeS{ %@% r‘é"ith crane occupied same number of crane space but the number of working cranes
for loading and Un oading are doubled. 25The present invention resolves prior art problems by doubling

number of working cranes for one crane space. 5 _ _ _
A further object of the present invention is to provide a loading and unloading system for

container at quayside, wherein the spreader on the crane moves laterally to allow for minor
10 sideways movement of the container into the structure when the reinforced concrete

columns may be in the way.

Yet a further object of the present invention is to provide a loading and unloading system
for containers at quayside, wherein the middle section of the crane is supported
independently on vertical columns so that it can be elevated to clear the height of the ship’s

15  bridge when the ship is moving in or out of the indented berth.

Yet still a further object of the present invention is to provide a loading and unloading
system for containers at quayside, wherein the middle section of the crane can be lowered

when the ship is berthed and secured for loading and unloading of containers from the ship.

The present invention also provides a method of loading and unloading containers from
20  container ship with bi-level crane, which increases productivity of loading and unloading of

containers from container ship.

The present method of loading and unloading container from container ship with crane
occupied same number of crane space but the number of working cranes for loading and

unloading are doubled.

25  The present invention resolves prior art problems by doubling number of working cranes for

one Ccrane space.



BRIEF DESCRIPTION OF THE DRAWING Other features and advantages of the present invention will
be more readily apparent upon reading the following gescription of currently preferred exemplified
embodiments of the invention with reference to the accompanying drawing, in which: 5FIG. 1 is a
perspective view of a loading and unloading system for containers at quayside constructed in accordance
with one emBRIFHBRSERIATEON QFcTHERRAWING FIG. 2 is a front elevation view of the system position
between at quayside in accordance with the present invention, wherein the spreaders are positioned at
the side f thembetairearslipmd Ofhiiatagés af i preveshiavanigoe way id encentadadysippaleadingand

unloading systeg] for&i]ndfewted beJth in accordance \{Yith th Iprgsent inlv n ion;bF!jG. 4 its afsti e elevation
view showingr‘:'t'fa'leI el aﬁ’pfﬁvﬁﬁ'%ngs%'rpc'f)e%roancéjér% CORIAINETS beﬁ( W8 's'beregﬁ]eros I @teotdahce with the

present inventamtion wrtborSesbiow sd hisesicle elargitigdvaenws, oh imodevels of loading and unloading in
accordance 15with the present invention; FIG. 6 is a side view showing the rising of the mid-section of the

crane in gccandance Wishrthedaresaal Bvantamnandd-imodds@ senyiRN &exviaes thedoyyedrg of the
mid-section of the crane in accordance with the present invention. 20 DETAILED DESCRIPTION OF

PREFERRESEREEEA MRS REFHMAGTSiITRP I IETE of thaeresRIEEMA¥ier 10 at which a

containership 12 is moored. The containership 12 is berthed at an indented berth. In the present preferred
embodiment, Alkereinpeltond elemation 8i¢mIc. D oMstate eeaitierspaieeenn lisyfidedndwaldaniag system

comprises (i)\&t'i‘("tﬂé%‘@%rﬂfiﬁr,\?e'}'u%f'&%twc%ﬁ%E%Q%l?e%%@ﬁ%?ﬁo%d%@ githeddoading A paloading; (ii)

container cranes (FIG. 2) having a pair of lifting means or hoisting means each connected to a spreader
16 (FIG. 4) ophésch crane for the container crane for lifting containers from a containership 12. The
operation of cranes 18 including 6 the spreaders 16 is carried out via a plurality of motors and cables and
with a pharality@f Brakingpme@ns satomggubgidpveantdaaredstipwnading amovenhenligf Hystspréaders 16.

indented berth in accordance with the present invention;

FIG. 4 is a side elevation view showing the overlapping zone for clearance of containers by

two spreaders in accordance with the present invention;

FIG. 5 shows the side elevation views of two levels of loading and unloading in accordance

15  with the present invention;

FIG. 6 is a side view showing the rising of the mid-section of the crane in accordance with

the present invention; and

FIG. 7 is a side view showing the lowering of the mid-section of the crane in accordance with

the present invention.
20 DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Referring initially to FIG. 1, there is seen a pier 10 at which a containership 12 is moored.
The containership 12 is berthed at an indented berth. In the present preferred
embodiment, there are two cranes 18 (FIG. 2) on one crane space. The loading and
unloading system comprises (i) a two levels of transit structure 14 to hold containers for
25  either loading or unloading; (ii) container cranes (FIG. 2) having a pair of lifting means or
hoisting means each connected to a spreader 16 (FIG. 4) on each crane for the container

crane for lifting containers from a containership 12. The operation of cranes 18 including



There are rails (not shown) mounted horizontally to the crane 18 such that the lifting means or the
hoisting means is slidingly moveable horizontally alogg the rails. The loading and 5 unloading system is
provided with a plurality of leg supports 22 structurally mounted at both side of the indented berth
(quayside) to support the container crane 18, wherein the lifting means is permitted to move along the
rails, whereirthleepreaters 8 o jsetaitéed| odtliig antiatityadimytsirnaherebles|yned wittoadloomitainérs from the
contaiership, g2 Apth Siotefisnades cOAINRERBLIG AR MR YR L AolAs shgwn in FIC. 2 the
containership 12 is at an indented berth and the crane 18 is positioned above the containership 12. The
guaysides of1tne indentqd be{tm are transitt sérHct,uretlzr, ¥Vhtlr$h is a tW;O le els tSELUCItHre' In accordance
with the presen?ri%\é}reenﬁ?c')ﬁ,(rfﬁesp%vsnén'??(l)’gaelng A rbﬁic\faainge §§ﬁs’}%m a6 two %da?éﬂ"eesa Smultaneous
loading and unlo@e ingscingome aeraneskyiagie, rasvehbl/ anifokEal§, sldrighttshesls quay sideigpatainership 12
15 loading and unlpading system for indented berth. Thus, the system provides an effective and doubling
e toacity aHCH TR oy SR D LA G Rb8! B U tnd r LSl RN e same
number of craneh spcef abeunpdedteit eanthrihesysidajorking prande tontemeing arrdl 8midadiang thke doubled.

Thus, the effiﬁjency(nof the unloaging; and loading of contr'aliners is hj(ghl¥ im(_pr%ved. 20Flp. 4 shows a side
. . tl% eani 1S permitted to move a}o %the rails, wherein tne raB % operates oadTé .
elevation view shiowing the ‘overlapping zone for tlearance of containers by two 'spreaders 18 in

accordance with tinepiiegaithirtazrtiosly Thendisi acroniecr$ verltppingtiorelchgng amtstoroeding by both

the spreaderIlgdggtgovrg{%qn%rggrg oeltsrergstljtes%g ran&pverlapplng of the two pairs of spreader 16 on one

crane 18, Wor?(lng on ONE TOw of CoNtainers on the containership 12, the loading and unloading of
containers can 25 be completed almost simultaneously by the two spreaders 16 on the same crane 18 as

both sprfadefs 18°%4h Feblh an{EoftAAEER thd T alinarSMprtedubsr fatedy BiaFBaudfbited by the

other spreadgbdifionclf 16bobestins g Rikhipleyatiche \iawsieéSwe Iey el @ftandinghand talgading in
accordance with the present invention. The crane 18 in accordance with the present invention is used

30to load anditfib4a EhiAIRRIS 3WPIeXRb 6l traNST Stk ot tithyiayRicRe MdAERBM The 7 FIG. 5.

This forms a gieligatyisyEiRTLA qQuicklyingn ket fomo cailaigesshigeandfeitiord fsomathestasit structure
14 located immediately next to the containership 12. The crane 18 together with the transit structure 14

allows for corfiRfEr8&8hRDAFEG St LAt il diffeirirht 1804 IERAIIMEPEEREIRER 1 be loaded

and unlaadedogticklyndrnuarceifaseedmyihitie fexseart invemii ihéhg tomntaiieisecan bf«uiekly loaded
and unloaded Withoﬁ,waigre]? %’E&r)l?rg movers to carry them from the ?(?iuayside WhiEh usuall¥ in traffic

congestion af e §LRIEd KO RAREP OSSR ONR TRRSAPHE FATRE 2B 18RERARRd with four

pairs of legs 28ustitiies fovplessHppoRiad sl o€ it sdpisde iscstip ety rabyhstabde erncloekiigerirmisi@m as the
I
oad loading and unloading are doubled. Thus, the efficiency of the unloading and loading of

containers is highly improved.

20 FIG. 4 shows a side elevation view showing the overlapping zone for clearance of containers
by two spreaders 16 in accordance with the present invention. There is a zone of
overlapping for loading and unloading by both the spreader 16 and with a control
sequencing and overlapping of the two pairs of spreader 16 on one crane 18, working on
one row of containers on the containership 12, the loading and unloading of containers can

25  be completed almost simultaneously by the two spreaders 16 on the same crane 18 as both
spreaders 16 can reach any container on the containership 12 that have yet to be unloaded

by the other spreader 16.

FIG. 5 shows the side elevation views of two levels of loading and unloading in accordance
with the present invention. The crane 18 in accordance with the present invention is used

30 to load and unload containers to a 2-storey transit structure on the quayside ash shown in



10 is transferred to all four legs as compared in the existing crane where most of the load is transferred to
the front leg nearest to the seaside. The simply suppgrted structure of the present invention eliminates the
requirement of the counterweight and therefore reduces the overall deadweight of the crane enabling it to
carry up to 8 FEUs (eight-foot equivalent units) at any one time compared to the conventional cranes.
15In the preseft mvadhtioferinsordistivergsstdor tandvickbasel dachieht dloenteitieeshieighd istrtea®-storey

loading and ypipaging, platfarm and tﬂﬁ%%ﬁi@&%ﬂ%‘?%ﬁﬂh%%%%ﬁé%%iﬁefé?”ﬂwz?t?rraer}é one leg of

the structure is designed is such a way that it is short an the other. Both the legs on the first level and
the second |e\fetagashaisyitietig tied o Siuoh thésreliefvr dedceotrinete tothednaded priteudagiiag tend unloading

platform. Thi%x&‘é%&%ﬁ?%@e@sh&ﬁ%ﬁﬁ DR INRVING'50%,30ELME SR WELPENI JGSUIHRY L &, Fagre efficient

crane. According to the present invention, the spreader on the crane can move laterally to allow for minor
sideway$ moVéméng ofepentomentientdheneditrinessapleead ity trdetraodinen|vpdad thitheiforced

concrete colympg gy PEARINRNRYs FACHr S thalfedmVRBOWINGtE HRIBY 9l ok Midwsegon 20 of the

crane 18 in accordance 25 with the present invention. The middle section 20 of the crane 18 is supported
independentl§onaesEetic] teelamrsdfuch that any elevated height is possible for the clearance of the height
of the ship's bridge moving into the indented berth. FIG. 7 is a side view showing the lowering of the
mid-section dhtinecaneclsitin heqordaniciewwittidinepresartlidemionicAfiérhtfri coatainlleghipdl? is berthed
and secured \1:6)'[ lglan%rrsﬁ and n{oa ing V%icRntakners the mlgldle ecff,lo. 0 o[ the Cl;c%@jo%g is lowered

n
SuU ?Or eq struc U{ is strycturally sta aa 1ICIEeNT SysS 68’1 as .
to a normal positon. e B esent invention also relates to a method of loading an unloa Ing containers

from a containgrshiprrétieanadtimd gmprisesdhrediepbofbiOngovmg thiediftingsneaitiedvat the containers
ona containe[r Sn@%@r?é ng mg fr%”% Pef the crane; t(Hg Ioweringﬁge Iiftinlg means s Sgpua the rheeader IS

. to de.”T. .
directly above the contaners to be u%féeé‘{ileng from the container SH ; (lﬁﬁpﬁffpplng% e contamers either

two at each afrtiseniifimgntiearrcoates teattgdlO0ant: ttasfsppertomgntheve@htaandrshertora tethsitsstructure for

storage for tWReI%Vgrl"grl deadweight of the crane enabling it to carry up to 8 FEUs (eight-foot equivalent

units) at any one time compared to the conventional cranes.

15 In the present invention, in order to cater for an increase in height due to the height of the
2-storey loading and unloading platform and to facilitate movement of containers to the
second storey, one leg of the structure is designed is such a way that it is shorter than the
other. Both the legs on the first level and the second level are also designed to sit on the
reinforced concrete structure of the loading and unloading platform. This reduces the

20  height of the moving legs and thus the weight, resulting in a more efficient crane. According
to the present invention, the spreader on the crane can move laterally to allow for minor
sideways movement of the container to enable it to be placed into the structure when the

reinforced concrete columns may be in the way.

FIG. 6 is a side view showing the rising of the mid-section 20 of the crane 18 in accordance
25  with the present invention. The middle section 20 of the crane 18 is supported
independently on vertical columns such that any elevated height is possible for the
clearance of the height of the ship’s bridge moving into the indented berth. FIG. 7 is a side
view showing the lowering of the mid-section of the crane 18 in accordance with the

present invention. After the containership 12 is berthed and secured for loading and



In the present invention, there are a plurality of trolleys (not shown) mounted to the lifting means or
hoisting means to enable movement along the rail. The spreaders 16 are adapted for grasping and
releasing containers of various sizes, and that the spreader can rotate 90 15degrees and move laterally to
enable the grasped containers to be placed onto the platform of the transit structure 14. In accordance
with the presenlorfiegitidreotieiconstditremidtaredmmaifarkhip shpel 28ie lowkraddd w© tleemeansit
structure 14 for starage. While the invention has been illustrated and described in connection with
currently 20 preferred embodiments shown and described in detail, it is not intended to be limited to the

details shownrhsmce various modlfllcatlons and structu[jaclﬁcrg%gges ma B)ea (Enade without dﬁgartlng in any

e. pre t invention, also relates a_metho and Ing containers, fromn a
way from the splrﬁ’fo fhé present mvenhon. he em}bodlmen 88 ChoSEN afa dESEREY I order to best

explain the prndigiles diitheg evesatiaad andpractibalsagplidation to thereby enable a person skilled in the art
to best utilize the invention and 25various embodiments with various modifications as are suited to the

particulas use conteplategbyidtha iihd nftdaading andcuniendinds¥stgRidiaecontalles aluayside

comprising: (a) a two levels quayside transit structure on shore to hold containers for either loading or
unloading for a container &ilpYt&h3F7d8nted berth or a conventional 5liner berth: (b) a container crane

with a mid section, wherein the mid section is supported on vertical column, allowing any elevated height
for ship clearance, kivinglewsaipofthttiritinganeasacte ctimtetdte dsrseadssrendiiefdly trd@entdiner crane for

lifting containers from the %ﬂ%@%ﬁ%@@uﬂl%ﬂm‘g?}‘o‘ﬁt metsand. QﬁilB!eS and a

(iii) grapping the containers either two at each of the lifting means concurrently
10 and transporting the containers onto a transit structure for storage for two

levels.

In the present invention, there are a plurality of trolleys (not shown) mounted to the lifting
means or hoisting means to enable movement along the rail. The spreaders 16 are adapted
for grasping and releasing containers of various sizes, and that the spreader can rotate 90
15 degrees and move laterally to enable the grasped containers to be placed onto the platform

of the transit structure 14.

In accordance with the present invention, the containers on the containership ship 12 are

unloaded to the transit structure 14 for storage.

While the invention has been illustrated and described in connection with currently
20 preferred embodiments shown and described in detail, it is not intended to be limited to the
details shown since various modifications and structural changes may be made without
departing in any way from the spirit of the present invention. The embodiments were
chosen and described in order to best explain the principles of the invention and practical
application to thereby enable a person skilled in the art to best utilize the invention and
25 various embodiments with various modifications as are suited to the particular use

contemplated.



10 plurality of braking means, allowing the upward and downward movement of the spreaders, wherein
the container crane capable of lifting containers to or from a 2-storey quayside transist structure on the
guayside; and able to load and unload to bothsides of the indented berth to and from 2 levels of the 2
storey quayside transit structure simultaneously by ofe single crane and within one 15cranespace. (c) rail
mounted horizontally to the container crane such that the lifting means is slidingly moveable horizontally
along the railglt%"Uﬁerate the lifting of containers above the container ship to two different levels of a 2
storey transit structure on quayside; and 20(d) a plurality of leg supports structurally mounted at both side
of the indented duajdiddits tne gninadihg sstenpisotamngastene el aysslpporptisngontainer crane, wherein a

fotal of four pairs of l5g, syppRUBWIEY.BMALI Al StAblenaRsrein, M TR IEANE b ARpted to

move along the rails, wherein the crane operates loading and unloading simultaneously to unload
containers from the 253cadiTgieretrdpigintpstorertidnkyatidat ontiigrentedbrithDstoreyvqutgride transit
structure; wherein a pltﬂﬁgutyeﬂfhl;oading and unloading system are being operated simultaneously to
increase the efficiency in loading and unloading of containers. 2. The loading and unloading system
of Claim 1, wherein(the rdtineeoton vitthe Bitreqtor’ svpseindddndidpmatientty supooBtefhenloading and

unloading system of Claim L) WREFGIN gl r%?%?éiﬁ%ﬂ@lbﬂg%‘@@géﬁ?ﬁc"f’é%‘#a%%,@f&)ﬂ%%dp‘é‘dl%@ pair of

opposed terminal ends. 4. A method of loading and unioading containers from a container ship
comprising the steps ofif5(130MeMvieRf theoeopfiatdp shiprsaiiey ertheatentdingesteaenntiifinimoving the

container crane with the ifting MEIRS GLELIRBIRENEIRETS OB B SAYIBINRIEHD HANG e fil of the crane;

(linlowering the lifting means mounted with spreader so that the spreader is directly above the containers
to be untBaded from thelwahtaipielralkips airens, allowing the upward and downward movement of

the spreaders, wherein the container crane capable of lifting containers to or

from a 2-storey quayside transist structure on the quayside; and able to load and

unload to bothsides of the indented berth to and from 2 levels of the 2 storey

quayside transit structure simultaneously by one single crane and within one
15 cranespace.

(c) rail mounted horizontally to the container crane such that the lifting means is
slidingly moveable horizontally along the rails to operate the lifting of containers
above the container ship to two different levels of a 2 storey transit structure on
quayside; and

20 (d) a plurality of leg supports structurally mounted at both side of the indented
quayside to the ground or a supporting structure to support the container crane,
wherein a total of four pairs of leg supports which is structurally stable, wherein
the lifting means is permitted to move along the rails, wherein the crane
operates loading and unloading simultaneously to unload containers from the

25 container ship and store the loaded containers at the 2 storey quayside transit
structure, wherein a plurality of loading and unloading system are being
operated simultaneously to increase the efficiency in loading and unloading of
containers.

2. The loading and unloading system of Claim 1, wherein the middle section of the

30 crane is supported independently.



10 (V) grappling the containers either four or more at each of the lifting means concurrently and
transporting the containers to both sides of an indented berth onto a transit structure for storage for two
levels. 5. The loading and unloading system for containers of Claim 1, wherein a plurality of trolleys are
mounted to the lifting means to enable movement aldfg the rail. 156. The loading and unloading system
of Claim 1, wherein the spreaders are adapted for grasping and releasing containers of various sizes. 7.
The loading and3uni®4difgdiatand foPleafizgners s CRhifAmMwheIArgiHe tRiRsIER S8SHiBMN RIYoCated

directly over a selecgddalatian fas 6RNIadaliBY BEE of 0fhokbE taasliig &yad. unloading system of Claim 1,
wherein the spreader can rotate 90 20degrees and move laterally to enable the grasped containers to be

placed onto the flattdnetRdind lrstiageME\I0g IR EIBLIMSE AN AFOHRING TR AN ES1B8nNE, wherein
the middle section qfdpesgrane can be lowered when the container ship is berthed and secured for

loading and unloading of containers, 25
5 (n Observing the container ship being berth at an indented berth;

(1 moving the container crane with the lifting means over the containers on a
container ship along the rails of the crane;
(1) lowering the lifting means mounted with spreader so that the spreader is
directly above the containers to be unloaded from the container ship; and
10 (IvV)  grappling the containers either four or more at each of the lifting means
concurrently and transporting the containers to both sides of an indented
berth onto a transit structure for storage for two levels.
5. The loading and unloading system for containers of Claim 1, wherein a plurality of
trolleys are mounted to the lifting means to enable movement along the rail.
15 6. The loading and unloading system of Claim 1, wherein the spreaders are adapted for
grasping and releasing containers of various sizes.
7. The loading and unloading system for containers of Claim 1, wherein the transfer
position is located directly over a selected platform for container storage.
8. The loading and unloading system of Claim 1, wherein the spreader can rotate 90
20 degrees and move laterally to enable the grasped containers to be placed onto the
platform of the storage level.
9. The loading and unloading system of Claim 1, wherein the middle section of the
crane can be lowered when the container ship is berthed and secured for loading

and unloading of containers.

25





