CARGO TRANSFER SYSTEM Background Techni cal Field 5Enbodi nents of the
invention relate generally to a cargo transfer system and nore
particularly, to a systemadapted to effect transfer of cargo between
platforns and/or vessels which nmay be subject to relative nmovenents between
each other. 10 Description of Related Art Figure 1 shows a conventional
crane systemfor transferring cargo containers between a platformand a

wat er traveling vessel. The pl &ABERTRANSFERSYST&EN pl atfornms or nobile
of fshore bases. Due to unpredictability of sea state conditions, the
platform and vessel often experience undesirable wave-induced 15dynani c
mot i ons t hat Bagkgdeunger ati ons for transferring containers therebetween.

Rel ative noti f tfﬁ platform and the vessel present considerable
difficulties ngﬁggcrﬁ' i'gﬁgr pl acement at the destination. Even with careful

mani pul at kon 3 a Jelative motion between the vessel and a
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to 20 the desdraapartinuidegk tand sydieat etapReNt@idiRics testdie ofRSkdd dehpil deck
during conta ncontrol |l ed i npacts may | ead to danage

i | acepent . These, npact.
of the cont ak%gﬁpggﬁr‘fﬁ'd cHn‘feesr‘cr‘?Qs ‘f"ﬁl@?‘é?‘ﬁy BSUDIREt 19 dplgh e ryoemenie hetween
uncontrol | edeavipattes. |imts the availability and speed of cargo transfer,
i nproved cargo transfer systens are highly desired. 25 U S. Patent No.
4,632,622 discloses an apparatus for transferring cargo between first and

second bogi ege%hphoﬁrﬁmyggg Arfelative to each other where a hoist for
rai sing and |.owering cargo through a hoist line is nounted on one of the

bodi es i ncl ubigsra 1l PRy @ eervendaneceriang systen dor bedsfesingTberdol akagiaeis
pivotally  petween a platform and a water traveling vessel. The platformis may be offshore
platforms or mobile offshore bases. Due to unpredictability of sea state
conditions, the platform and vessel often experience undesirable wave-induced
15 dynamic motions that impede operations for transferring containers
therebetween.  Relative motions of the platform and the vessel present
considerable difficulties to container placement at the destination. Even with
careful manipulation of the crane sysfem, relative motion between the vessel and
a crane fip caused by wave motions may result in uncontrolled large impacts to
20 the destination deck and adjacent containers on the destination deck during
container placement. These uncentrolled impacts may lead to damage of the
containers and contents therein. As the propensity of such uncontrolled impacts
limits the availability and speed of cargo transfer, improved cargo transfer
systems are highly desired.
25
U.S. Patent No. 4,632,622 discloses an apparatus for transferring cargo between
first and second bodies which are movable relative to each other where a hoist
for raising and lowering cargo through a hoist line is mounted on one of the
bodies includes a linkage for connecting the two bodies. The linkage is pivotally
30 connected to the bodies for accommodating relative movement between the
bodies. A guide is located between the hoist line and one of the bodies for
engaging and guiding the hoist line. A trolley which is movable along at least a



30 connected to the bodies for accommodating rel ati ve novenent between the

bodies. A guide is |ocated between the hoist Iine and one of the bodies for
engagi ng-and guiding the hoist Iine. Atrolley which is novable al ong at

| east a portion of the |inkage engages the hoist Iine on the side opposite
t he guide and noves the hoist line along the |inkage between the guide and

the other body while the Iine changes |ength so that cargo connected to the
hoi st |ine cpertibe oftive inidamegnadges! thakwds linghe thendageppasitaitresgeidplandal ity
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t he i nventi owhiyr the thee ahengeo [dngiinsbahasyatemonoectedatsther haét lirkOcarabgo
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rel ative sovigagatiideieensduséfar got Ddatepsadiy dasks thetwebh - &) disduldtel
accommodating the relative novenent. The cargo transfer system may al so

accommodat e ¢HHEGES and g ependOdean positions between different decks by
adjusting or 15 repositioning a |l ocation of an effective coupling position
bet ween the cargo transfer system and one of the decks. According to one
enmbodi nent, BUEWMYY transfer system conprises a transverse nember novably

coupled to [ i - fd e i r j.sprosed
bl ow t he ¢ raneoEmafE e Alpfidd BRvVERE eardd et o Rt el y
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the first degbvémehhpereamdifdenit, boliey bedestey Bascibadueasir amenofioddimg
the relative movement. The cargo transfer system may also accommodate
changes in relative mean positions between different decks by adjusting or
15 repositioning a location of an effective coupling position between the cargo
transfer system and one of the decks.

According to one embodiment, a cargo transfer system comprises a transverse
member movably coupled to a first location of a first deck, and a side member
20 disposed below the transverse member. The side member includes a first end
movably coupled to the transverse member, and a second end operabie to
movably couple to the second deck. The cargo ftransfer system further
comprises a carifiage movable along the fransverse member for transferring a
cargo from the first deck to the second deck, or vice versa. At least one of the
25 transverse member and the side member is actuatable by a relative movement
between the first deck and the second deck to self-adjust for accommodating the

relative movement.

Further, a receiving base may be mounted on the second deck for providing a
30  plurality of connectable positions for accommodating a plurality of relative mean
positions (or relative heights) between the first deck and the second deck. A
location of an effective coupling between the second end of the side member



25 transverse nenber and the side nenber is actuatable by a relative
novenment between the first deck and the second deck to self-adjust for
accomodating the relative novenent. Further, a receiving base may be
nmount ed on the second deck for providing a 30 plurality of connectable
positions for accommpdating a plurality of relative nean positions (or

rel ati ve heights) between the first deck and the second deck. A |ocation of

an ef f ecti veargotilsl sagesbORek s tatdusieblery @ngsiiprable kelneemeifisepluralifid of he
second deck A j ; Febr SHLR J ural i .
connect abl e dﬁi@?ﬁ%ﬁ%@%’&'ﬁ%@%ﬁ%@éaﬁ’ ng gbagﬁégﬁéﬁﬁenn} ghr%ﬁhg?ir@%é&négﬁ{'on
posi ti on bethebeacn ke fiist decldandk thengeaohd deekond deck. 51 n one enbodi nent,
the first location of the first deck nay be an el evated portion of the
first deck. In another enbodi nent, the el evated portion nmay be a tower

menber nuntiednerermbedifiens tthe dedt (aratian of telisabeplontaydre af cldvatdd patiodeck,
Brief Descriptio f the Drawi.ngs 10Enbodi nents of the j.nvention are

i 5ol osed nalArRAFEiSa (h F1BFeRRRONE b SR HGS. ParOR AL A UPE 1
i Il ustrates rae@pBYRIBULRIEON BHeAet S &M iRfe®ANERtdH anthkeamrst dddki gure 2
illustrates two cargo transfer systens in a deploynment position according

to one enbodi ment of the invention; Figure 3 is a magnified view of the
system of Figidndacription of the Drawings

10 Embodiments of the invention are disclosed hereinafter with reference to the

drawings, in which:
Figure 1 illustrates a conventional crane system for cargo transfer;

15 Figure 2 lllustrates two cargo transfer systems in a deployment position

according to one embodiment of the invention;
Figure 3 is a magnified view of the system of Figure 2;
20  Figure 4 shows a possible stowage position for the system of Figure 3;
Figure 5 is a side view of a cargo transfer system transferring a cargo container;
Figure 6 illustrates a rotatable connector of the system of Figure 3,
25
Figure 7 illustrates a side member movably coupled fo a receiving base on a

second deck;

Figure 8 illustrates a damping platform provided on a deck for supporting a cargo

30  container;

Figure 9 illustrates a cargo container supported on a damping platform;



20Fi gure 4 shows a possible stowage position for the systemof Figure 3;
Figure 5 is a side view of a cargo transfer systemtransferring a cargo

container; Figure 6 illustrates a rotatable connector of the system of
Figure 3; 25 Figure 7 illustrates a side nmenber novably coupled to a
recei ving base on a second deck; Figure 8 illustrates a danping

pl at f orm provi ded on a deck for supporting a cargo 30container; Figure 9

[ a cargo container supported on a danping platform Figures 10A
Lo 100 1T X i nd a horlzontal danpi ng and

gui ding syst o e wie el 78R HREPARTaIRHER 3 ?B“péﬂ%o?/f W b e
the recei vi ngabwie énd gachansysdahj ng a change in a relative nmean position
bet ween a flrgst deck and a second deck; Figures 12A and 123 illustrate

a self-adjustnent in a cargo transfer system 10 which is actuatable by a

rel ative $ur Geumeydmanind 1FBONES R 3Aadshid 33 détrln‘éﬁ% Gl ?ec%‘?d:f] 8dk %rm"‘”t
&b ARy
I n acargotransfer stem whi ch i s actuat abl arela
commoda%/ng a change in a relative mean posmon between a flrst deck and a

second deck;

Figures 12A and 12B illustrate a self-adjustment in a cargo transfer system
10 which is actuatable by a relative surge movement;

Figures 13A and 138B illustrate a self-adjustment in a cargo transfer system
which is actuatable by a relative sway movement;

15 Figures 14A and 14B illustrate a self-adjustment in a cargo transfer system
which is actuatable by a relative heave motion:

Figure 15 illustrates a cargo transfer system according to one embodiment of the

invention whereby a cargo container is supported by two fransverse arms; and
20

Figure 16 illustrates one embodiment of the system where a transverse member

is movably coupled directly to the first deck.

Detailed Description

25 In the following description, numerous specific details are set forth in order to
provide a thorough understanding of various illustrative embodiments of the
invention. It will be understood, however, to one skilled in the art, that
embodiments of the invention may be practiced without some or all of these
specific details. In other instances, well known process operations have not

30 been described in detail in order not to unnecessarily obscure pertinent aspects
of embodiments being described. In the drawings, like reference numerals refer
to same or similar functionalities or features throughout the several views.



15Figures 14A and 14B illustrate a self-adjustnent in a cargo transfer
systemwhich is actuatable by a relative heave notion; Figur.e 15
illustrates a cargo transfer system according to one enbodi nent of the

i nventi on whereby a cargo container is supported by two transverse arnmns;
and 20 Figure 16 illustrates one enbodi nent of the system where a
transverse nenber is novably coupled directly to the first deck. Detailed
Description 25In the foll ow ng description, nunerous specific details are
set forth in order to provide a thorough understandi ng of various
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different bodies. Where 5 transfer of cargo is desired between two bodies,

the decks mds*aptnieD@hrsdatianang bogiesi Bpleg. Beldgreanat Emitedithga FOMAINYT PR t wo

movi ng bedi egq do®dH30%584 Higat i ons, exanples of noving bodies include,
but are not in%!t%d to, ’E 0 ﬁq#né Production, Storage and O fl oadi ng vessel

(FPSO and contai ner vessel. Exanples of stationary bodies include, but are
not limted to, a container port
In the following paragraphs, embodiments of the invention are described with

reference to transfer of cargo containers between floating bodies, e.g. a floating
platform and a container vessel, in an offshore setling for illustrative purposes
15 only. The cargo transfer system is described as being installed on the stationary
body or floating platform. However, it is to be understood that certain variations
and/or modifications may be appiied without departing from the spirit of the
invention. For example, the invention may be used in offshore applications as
well as in onshore applications; cargo may be provided in containers, tanks,

20 pelle"cs, or other configurations; cargo may include personnel.

Reference is made to Figure 2 illustrating two units of cargo transfer system 200
for transferring cargo between a floating platform (hereinafter also referred to as
a first deck 110) and a container or carrier vessel (hereinafter also referred to as
25 a second deck 120) in accordance with one embodiment of the invention. A
magnified perspective view and a side view of the cargo transfer system are
respectively shown in Figures 3 and 5. While Figures 2 to 4 show two units of
cargo transfer systems 200, it is to be understood that a single transfer system
or multiple transfer systems may be deployed depending on requirements.
30
In one embodiment (e.g. Figures 2 to 15), a cargo transfer system 200
comprises three primary members or arms: a tower member 202, a main transfer

5



10and an offshore fixed platform In the follow ng paragraphs, enbodi nents
of the invention are described with reference to transfer of cargo

contai ners between floating bodies, e.g. a floating platformand a

contai ner vessel, in an offshore setting for illustrative purposes 15 only.
The cargo transfer systemis described as being installed on the stationary
body or floating platform However, it is to be understood that certain
vari ati ons ami'BPEN(Rig iraasyerae mambBEZﬁ@pan@@ gide hoeurtnbégp_aﬁt |"gg3. Eﬂ@fgwshor .
spirit of th (ala t he inventi e used i
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Figures 3 and 5, L\g@nle Figures 2 to 4 show two unit
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I n
multiple trag y ndi_n nre nents. 30
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transfer be an elevated portion of the first deck 110 where the elevated portion may be

an integral part of the structure of the first deck 110, or may be a separate

structure mounted or formed on the first deck 110.

15 At a top end of the tower member 202, the transverse member 204 is movably
coupled thereto, such as, by a rotatable connector 210 and/or a pivotable
connector. Figure 6 illustrates a rotatable connector 210 which is formed of a
turntable, a drive assembly or any suitable mechanisms for manipulating the
transverse member 204 about a longitudinal axis of the tower member 202 (see

20 arrow A in Figure 5). The rotatable connector 210 facilitates movement of the
transverse. member 204 from a stowed position (Figure 4) to a deployment
position (Figure 3), or vice versa, including any intermediate positions
therebetween. The rotatable connector 210 also allows the system 200 to self-
adjust in response to certain relative movements between the first deck 110 and

25 the second deck 120. In certain embodiments, the rotatable connector 210 may
be appropriately configured to allow manipulation of the transverse member 204
through an angle of up to approximately 180° about the longitudinal axis of the
tower member 202. In certain other embodiments, where required,'the rotatable
connector 210 may be appropriately configured to allow manipulation of the

30 transverse member 204 through an angle of up to approximately 360° about the
longitudinal axis of the tower member 202.



menber (or a transverse nenber 204) and a side nenber 206. The primary
menbers may be forned of steel or any other suitable materials. The tower
menber 202, as depicted in Figures 3 to 5 may be nounted or 5 secured at
its base to the first deck 110. The tower nenber 202 is suitably

di nensi oned and arranged to provide a stabilization structure from which
the transverse nenber 204 and side nenber 206 coupled thereto nay be
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rccor di ngl y.TTEVPES BBESntrod tedoth THe ouer TurpufubgyLgRala’ 0
alternati veimO@@n@m & thy albedvdres ramber 204 £ vaisitaldeahe {20 peherelidutes to
el evat ed por ucture of the fi r%)'(tgkdeck

ion be an integral t of the.s
710, or oy the deckap e pltorh st aohoni Epws 5 o HEdTSrPKPEDR Sl
110. 15 At 2 4OmENEe ProtiBed BWRE BRANE dARectohe 10! aRS¥RIBEleeesdR4 IS
nmovabl y coupl ed thereto, such as, by a rotatable connector 210 and/or a

pi vot abl e cainkedigentsithafestaivetphier saiinestor 416 BEXAOVEC BYRES FRPVeMB A ch
s Tor ed 0fng f4is0bRB ReneflobY FoAFREHPING vcRerfibbi 203 By MRCARK i of
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a suitable actuation system may move or rotate the transverse member 204 and
25  side member 206 into a deployment position o position the side member 206
over an appropriate location, e.g. a receiving base 220, on the second deck 120.
After coupling the side member 206 to the receiving base 220, the lifting cable
312 may then be slackened so that the transverse member 204 is able to self-
adjust in response to relative movemenis between the first deck 110 and the
30 second deck 120. As and when required to move the transverse member 204
and side member 206 from a deployment position to a stowed position, suitable

modifications may be made to the above.



15 position (Figure 4) and a depl oynent position (Figure 3), including any
i nternmedi ate positions therebetween, a pulley system 310 may be provi ded.
The pulley system 310 may include a lifting cable 312 that is guided by a
wi nch supported on the rotatable connector 210 or by a winch |ocated on a
first deck 110. The lifting cable 312 extends generally fromthe rotatable
connector 210 to 20 an internediate point on the transverse nenber 204. To
nove the transverse nenber 204 and side nenber 206 froma stowed position

to a depl oy t it on,.,.t | i fti C 312 for exanple, lift the
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woul d al | owdegleat pMeEadiove{ROFOVenent s bet ween the transverse nenber 204
and side nmenber 206 as and when required (see arrow D in Figure 5). In
certain enbodi nents, a pivoting angle of the transverse nenber 204 and side
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120). 25  second deck 120 (or in relative mean position between the first deck 110 and the
second deck 120).
25
Figures 7 and 8 illustrate one example of a receiving base 220, which may
comprise a pair of guideways 222 (e.g. rail guides or sliding guides) and a
movable member 224 which is adjustable along the guideways 222 to allow the
movable member 224 assume one of the connectable positions between the
30  ends of the guideways 222. [n a deployment position, the side member 206 may
be releasably coupled to the movable member 224. For this purpose, an
engagement mechanism may be provided at a free or second end of the side



Figures 7 and 8 illustrate one exanple of a receiving base 220, which may
conprise a pair of guideways 222 (e.g. rail guides or sliding guides) and a
novabl e menber 224 which is adjustable along the gui deways 222 to allow the
novabl e menber 224 assune one of the connectable positions between the 30
ends of the guideways 222. In a deploynent position, the side nenber 206
may be rel easably coupled to the novabl e nenber 224. For this purpose, an
engagement nwetaal 866 may/diat froviotebicancrabér 8 of thegeositingrithsef220heTle de

menber 206 e vabl r f vin se 2 The
ehoagenent nataRr et AN i B RyeE el eAsired R AP P58,

woul d be usemwidv%mmsefwrwm:antdreexmmﬁat rmﬁlmmmmtﬁmmem tthe ctdaekks
beconme unac tabl a to be safely ndl e y. the s eed a
ooy et or o R, U Ciiaby nae R Fe el Mbtliedl o e SRl CohRs s

rel ease tshe ;ﬁbd@teﬂ’ﬁ%@rle%’@ shbﬁrthémes@%omxe@@qb qmékiy \Ahselrg; gegwr@leése
illustrates hori zont al adj ustnent of the m)vabl e nenber 22 in certain

ot her enbodi ﬁ@r’f’ﬂ‘%e m?ﬁ@egap@ém&@a%qmﬁ%‘% 18Pranged vertically or 10
inclined to better adjust for a range of static or relative mean positions

of the two decks envisioned for a particular application. Additionally, the
sl i di ng adj udhirefiguse 7iilusisteaadwrizanigl g@w@mmpt?@wpb@d@ambw &%dt of

fi xed connec t t her
et foct i ve o PaldpHBaRAE" BRTaELER Lop el beak bR RarBEIERy o
may be péri ddcioeklty mdpusﬂMt fokd amlgelﬁ stﬂmkramelahvaedmpqm@sd@‘dhe tnvsecure
t he novabl e nber t one of the c ecta osi tions. during container
ranster to GbarevER et intaReRiad o EERER. SReFuRRal, Sy Al

as illustrated in Figure 7 may be replaced by a set of fixed connection points or

any other system in which a location of an effective connection between the side

member 206 and the second deck 120 may be pericdically adjusted. A lock

15 mechanism may be provided to secure the movable member 224 at one of the

connectable positions during container transfer to ensure safe and stable

transfer operation.

A third pivotable connector 216 may be provided to movably couple th_e side

20  member 206 with the receiving base 220. The third pivotable connector 216
may be provided at the free or second end of the side member 206. The third
pivotable connector 216 would allow relative pivotal movements between the
side member 206 and the receiving base 220 on the second deck 120 as and
when required (see arrow F in Figure 5). It is to be appreciated from the

25  foregoing that the third pivotable connector 216 would provide the system 200
with cne additional degree of freedom (DOF).

Further, the side member 206 may be rotatable about a longitudinal axis of the
transverse member 204 to provide the system with one additional degree of
30 freedom (DOF) (see arrow C in Figure 5). Yet further, the fransverse member
204 may also be rotatable about a longitudinal axis of the side member 206 to
provide the system with one additicnal degree of freedom (DOF) (see arrow E in



A third pivotable connector 216 nmay be provided to novably couple the side
20 menber 206 with the receiving base 220. The third pivotabl e connector
216 may be provided at the free or second end of the side nenber 206. The
third pivotable connector 216 would allow rel ative pivotal novements
between the side member 206 and the receiving base 220 on the second deck
120 as and when required (see arrow F in Figure 5). It is to be appreciated
fromthe 25 ﬂ:dﬁtégcﬁ)ndfwthethetm@vam cdnpeotiohakisedeseribed tobva 18 cari Famdrayi de

e honoar S0t oo 1AL BPBBLSASH EBe i< LI Batbroriweaer i fs“e

transverse rrmrbemnﬁémtmm mai\leskatriahethé)é@b@éﬂn’(éritrbn%%n@ﬂ@bﬁ)hﬁcﬁ@t [H58Y
30 freedom ( F%lr& aarroow Figure 5). Ye her e transver e
menber 204 PYEEHe M 5eHe ALPRPINBHARS. ANl BridpRleMNeR) p@satr@n,osea Werdswdei

menber 208 tommrrmsdmdce 2y RIS dveAi Al bLONAL MRORE0Ld TRRdRD .

(DOF) (see arrow E ure 5). W t he novabl e connections as
above, a carg®° qrrdaré%r 18Ys etiep oactiates apubl eargd  transfag sysXemndeerrd@r@t DOF

of notion. Hoxekelhrlyidk iéa?sttogrgﬁff t%%‘ﬂr%ﬁ@xtré)rgg n]ier%erjd%o? rhc? %&etrg‘eﬁrber 204, to

above- nmentioned six indepen e provi
appl|catronssefﬁ@ésﬁﬁmﬁévwﬁﬁﬂxhwsgﬁmbnﬁﬁ&eanamﬂn@mmd 5 conditions induce a
rel ati ve novenent between the first deck 110 and the second deck 120 which
actuates the cargo transfer system 200, nore particularly at |east one of

the trankVer Ske nearper tra0deansyssirde2o®nmbay 20ther taorgide egpljdée,qaqeo@zo for
accommdatr p %?tr eI ative m)ve ¢argo transfer system 200 may

further conpri rcrafga%go'é'ﬁf’ ﬁge‘é%?pﬁg(?f"fw 5 e ptigehdermedoercontainare 330
which is to 3 ade oagiager $Z0 GO} BkNSHvidés- atTt'H@ ﬁe%swe?&en%ﬁ ?%LP% d
h eng P he

provi ded at the transverse nenber 204 and novabl e al ong t

transverse nBHEHENE 280N &g jefieth &af tf‘ﬁéra@éif@r'éedﬁﬁm@h@ﬂ%motfsmf@btrteedar‘gy t he

o Vice wersa The Carn aon 4oy o S48h gLt AG BR0 MOmATEE R TER.

cabl e sﬁteﬁ?dpeé@?‘a@@ﬁj@r‘; WrmWﬁsnﬁTheThwnegeg&QOCmyem drrvedeusrﬁg 330
e o oAk GRS B SN AT H e ¢ o

sl ot -shaped | ocki ng openings nay "be
t he rect angfiognettpasievice 3iﬁbﬁeﬁchgmmemeBmgad 405) criayac@mpg@e @o@c@dn@graﬂo

570, T CmRgh [N RS baSE A Bhef e Rl R LIS N SR

surface of the cargo Conta i

and connect iongndrags tmmyedjengtdaﬂﬁ'drr@fto&ee@il/e ebnMddiRg I§g$ bahl &r@@k@ﬁ%ﬁrer To
iner 370 usin e car connect or device

connect Phg 4G TRy SBa"T el BPypre Jivriet ad i oomer ditcsennpdap|wekengT
openi ngs of tideafgoastmnitaihbe 3PONMRAA W siot-shaped locking openings and connecting
lags may be formed of steel or other suitable material. To lift a carge container

370 using the cargo connector device 330, the connecting lags may be rotatably

connected to the slot-shaped locking openings of the frame. The connecting

25 lags may be rotated in steps of 80°, for example from a neutral position to a

locking position and vice versa. In this case, the connecting lags may be rotated

to the locking position to securely connect the cargo container 370 to the frame.

The reverse procedure may be performed to release the cargo connector device

330 from the cargo container. In addition, the cargo connector device 330 may

30 also be easily decoupled from the carriage 320 to permit use of an alternative
connector device for lifting different sizes of containers that are within the

acceptable handling capability of the system. While the foregoing procedure is
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25 lags may be rotated in steps of 90, for exanple froma neutral position
to a | ocking position and vice versa. In this case, the connecting | ags may
be rotated to the | ocking position to securely connect the cargo contai ner
370 to the frane. The reverse procedure nmay be perfornmed to rel ease the
cargo connector device 330 fromthe cargo container. In addition, the cargo
connector device 330 may 30 al so be easily decoupled fromthe carriage 320
to pernit usédestritad alitherefatance momd@ctapleeyitce fObd UhbbRER HLr &AL,

si zes of contaj hat are within the acceptable_handling capability of
the syStem %W%{@h%yﬁéwg’g@ﬁﬁd}ep%%}eﬁh?@%ﬁ'%%@F iﬂb%él“&ﬁiﬂgﬁﬂr\"émléﬁ@@ to

| SO coupl er smadifidasioh®. be understood that other connector systens may be
used in enbodi nents of the invention with suitable nodifications. 5 The
cargo transfer system 200 may further conprise a vertical danping system or
platform$o TRéuaeyd MRASTer @ L i Jifting from
an origin deck aﬁ% offIoad?ﬁtgm(:QP%@?%NJE)?EQ@@QE@?%aa?\llrgorﬁ&ge%ém%%s’[g%

hori zont al dahé'iaﬁ‘arraﬁar@qmqg Wpasy 80 @nsarae sontaisfesuped dnboating(lifting from an

cat ch- and- guj S i GL L esl L.e | at er al venments or
swi ngi ng of ?ﬁ%np%%ﬁ’%n%%ﬁf#%@ﬁdlgg%@ﬁ%gé@%l @%%ﬁ%&oan‘ile T?B‘gg'i‘ E‘G,”quﬁa'

Fi gures 10A €amppp, and geiding systemi @ido demichtp sy st earchasdag s b?sﬂé‘ﬁn%'for
danpi ng and Wy : 50.s,installed on each of the first 110 and
t he second dlgilléyltgﬂd lgg tg%gésﬁr?ggq Z%E%rlu Tﬂ\éem%'ﬁér%ﬂ swingdy &f tpﬁecatr%\é"r‘)”??é'h%er
202 and 15 t®eirg cdoagingemd2fifosdiege a cargo container is to be onl oaded
and of fl oaded. The vertical danping system nmay include danping platforns
342 operated by a pneumatic, electro-hydraulic or other appropriate

mechani sm HAar Fleres dmitgi@ads st af Weﬁié@f‘id‘aﬂf‘pqinéi%;f/jsféﬁﬁ 4%t & nBidontal
springs) may bepigr ovi ded, to absorb the | andi ng Inpact of a cargo contai ner

370 when pl 22BPIBH 4HE SHKHRG SYStEMaBPereninatalzaon gacbveibihe firat d40 362 tmy be
provi ded to dgeeohHi I a1 0 i_.ner 370
DSVt s b oy ik e IRt b R il SHER R 18 i S iRh alini ng
pads mayloni dh&isie Meanberpiid where asasyeroridingy it trebe anirmdeandral ofibadef or e

the cargo Coffai&8kal s | . i.n |.atfor In ageglg}'sti on,
t he danpi ng platform %b@gyﬁﬁﬁ“ﬁ%&ﬁﬂﬁgﬁgﬁaﬁﬁﬂﬁpﬁa MRt asishefs or
rol l er to ndVeudicealegbodunirailivesrsotBE0apmoprnateimeoshartiemdarmineg, @ragihgr m
Addi tional | ont ; em ay be installed to reduce the forces
acting on tﬁyg d%aér:rgé(;ﬂ; é@%’?‘éﬁ%‘iﬁ%‘?ﬁs g%ﬁi‘ o] %ﬂﬁ’é‘gg} qRYrs pr %&%%@P%‘Prb the
subsyst em migndinglihpathef aararg@gen@aertaror @pesipldRa & vy E@%%&cond
deck 129 inesponse tob[el atd vg émvemi)nts between the carriage 320 and the
30 secon8 déac - 120, Movable guide 352 may be provided to restrict lateral or swinging
movements of a cargo container 370 as it is being lifted from or lowered onto a
damping platform. The damping pads may minimize the impact forces exerted
by the cargo container before the cargo container 370 is lowered to the damping
platform. In addition, the damping platform 342 may also be installed with
25 actuator systems or rofler to move the cargo containers 370 to and from the
damping platform. Additionally, a control subsystem may be installed to reduce
the forces acting on the cargo container 370 during the transfer. The control
subsystem may enable the carriage 320 to reposition relative to the second deck

120 in response to relative movements between the carriage 320 and the
30 second deck 120.

11



The cargo transfer system 200 may further include a tag-line system 360 in
which tag lines are (permanently or renovably) connected to the |ateral

si des of the cargo connector device 330. Adjustnent of the tag |lines nay be
performed using wi nches. During transfer of a cargo container 370 froma
first deck 110 to 5 a second deck 120 (or vice versa), the tag |ines may be
appropriately adjusted using a constant tension systemor other appropriate
system In tTﬁesca@meﬁnstehesy&&gnIZOmemaJyaﬂarthesinmmdim ad Enplineg spstyns @BBignng
notions that mght occur durin transfer . and ther ubst anti al |
restricting Vﬁlﬂiﬂg g’?\%?[ﬁ# U’% ff}éor fen?chvgb&yir 8”88@?%4@?1@?@' ST%S(%

Di mensi ons ahe bﬁﬁg&@b@@eé‘cbﬁﬁéﬁ:@é 3%5tﬁ@iﬂﬁl&@nﬁ@i’tkﬁeta‘gameednéﬁ@@r;ﬁfirﬂ@:@ﬂ‘é@
requirenents. In one enbodinent, for exa@cqrﬁa helﬁht of the tower nenber

202 i s apprdiinrdnghas Refiredanger ehgich iner 3nd frersa firatdssk 13840 s
appr oxi n%tela/sgaoﬁaeaé&@né BF\/@Etve‘PéatH%{a@tlﬁfie%% n%%ﬁbﬁﬁatgpyoadﬁsted

15approxi mately 4 netres, h of the Side rre I's approximtely
9 netres. uwm@tmtmt @peuoatsmgera ot ity BpRIABTIRke wr@m lzof@ls §agasGr i bed

in the foll apP, e h y be
nodi fi ed, aﬁ ﬁejﬁ%g n?%ﬁ%s%% t'gf nég\gﬁb@‘? g‘r%tt?ﬁéec}kl nn‘g@ﬁtt g?cnu?a
enbodi nent s cm‘rmghehe m‘nentsiemnana‘othmplbyoysutis@r&aﬁgor&atraﬁmgerrnajgzst;wndtﬁlma
first deck 110adth econd de 0 €9 floating platform and

cont ai ner vé'gg‘éefmeWﬁ Béeﬁﬁggﬁo%oéﬁa'f’ﬁr roximty such that they are at an
appropri@te di stance from each other, e.g. approximately 12 25 netres

apart. The floatin I orm and co tal ner ve el may be secured |.n
pgm tion US|W@WS@@p@gﬁﬁ@c9%f€§ tr% By YSIEPy Y FehEPE ﬁC&BFd'%ﬁ d°

anchor syst egyuihentst Ng bhé %‘mtﬂﬁﬁrheﬂtl@oraé%:ﬁ@@ saragid clapk tdR6r pictnber
appropri at el%} positioned, 30 the cargo transfer system 200 rr%ébt hen be

mani pul at ed Fﬁ)@éér@ﬁ@ﬁi%’ stomeairaso i fareih (afi @'Grﬁa@?)veﬁ? AYBREOYRENE
position (F'a%é §x1§1)at for %tr@ rpé)sﬁelﬂgpeoft ABS Vet Ide BbSRek TRY ke

mani pul at ed exten towar 'e seco
15  approximately 4 metres a length of the side member 206 is approximately 9

mefres.

A method of operating a cargo fransfer system 200 is described in the following
paragraphs. Mt is to be appreciated that the method may be modified, and some
20 steps may be interchanged or omitted in certain embodiments of the invention.

To deploy the cargo transfer system, the first deck 110 and the second deck 120,
e.g. floating platform and container vessel, may be disposed in proximity such
that they are at an appropriate distance from each other, e.g. approximately 12
25 metres apart. The floating platform and container vessel may be secured in
position using fixed connectors, mooring systems or other appropriate anchor

system.

After the first deck 110 and the second deck 120 are appropriately positioned,
30 the cargo transfer system 200 may then be manipulated or moved from a stowed
position (Figure 4) to a deployment position (Figure 3). For this purpose, the
transverse member 204 may be manipulated to extend towards the second deck

12



120 since the cargo transfer system 200 is installed on the first deck 110.
More particularly, the transverse nenber 204 nmay be lifted by a lifting
cable 312 attached thereto and progressively swng away fromthe first deck
110 towards the second deck 120, using a gear nechani sm or other
appropriate nechanism 5 until the side nmenber 206 becones proxinmate to a
recei ving base 220 on the second deck 120. The side nenber 206 nay then be
mani pul at ed 120 singatfe vagh trdrefereneiam 2§0baistdR0, ombirefispdecif i &l Moret o

couple to a npvahl nber 224 of the r iving 10.base 22Q.. t0o n t he
systemin a %B?@@@é%epﬁgﬁ\fe&e. Wﬁerp‘;ﬁ%i%W arl ﬁfte(??oydgsi' %,Cag’ﬁeegﬁ%vabl e
rrﬁnber 224 Tmtet;:héd3!@@1’3:@ldn@?pr@g}@sgiﬁeWWngmm}dﬁbmmh'tﬁ@dﬂﬁmwfiéa_dﬁd by

the receivin ase . is to be appreciated that the correspondi ng
Steps i 1 eVl SECauhEHE 4 eyoIb el GHRBT R AT PRE" SPSLRMS M BESTl ded
back for sst qyagene kidel Sefl? 208 BEcARY Beh@ha® fohatretdigindapiseyrEnbn A6

st owage and contai ner transfer operations of the systemnmay be fully

aut omat ed, r@sqBfIdeckdy¥Oone or several persons) or seni-manual |y operated.
Transfer of cargo containers 320 between the first deck 110 and the second
deck 120 is performed using the carriage 320 and the cargo connector device
20 330 to |ifhe sideamgobes 0 may hed hoomeanieiathd togrgmasonithithereadiongo t he

desti nati on i 9). ... ' r t.or_. i ce

550y bo 10229 S PRaintBh oF Bhig 1o A ndvard e RASDEORNGE BheififY

t her et 0.10Thebezar 220, conkatae thed ¢istamyinbe depoyne! positibe. cllogy pedicntcly oif

device 330 and.lifted fromthe first. deck .110. |n _one enbgca%iment ttfﬂg cargo
thgoyeeqiprie

contai ner 3APSHEY I8 BOVAPSBCRPE A BRI T aE T B2 car go

cont ai ner 37sitRrRepradidetiftethd FeuBitile bhss oderks 14 he appricRiteE tigiiitle 352
(such as that described in the "catch-and-guide" system as above) nay gui de
to the car gFEGEPANHES S NTEHPBEIRIUBREREBNAS BHITHGISWhBD dhe aystemys

anot her enbagig®eRide JISRENH: R HLd NA i€ UIsbaBlbd SsabtRiedihd: 18 68p@Pment,
connector device 330 relative to the transverse 30 nenber 204, the cargo

cont ai né 3miowage pad cantdtprdrarnstacremticnsmidie syremangy bedrheatiomaacsi ce
330, thus r‘?ﬂﬁ@h&c!gr(gg ohE el ggbééﬁeﬁoﬁébnhigrﬁ%ﬁuél%ﬁéw. connect or device

330. After cont ai ner s’ secur to th argo connector
devi ce 330, the cargo container 370 is transported or noved al ong the

length of thlera%é epso\fecrasrgeo containers 320 between the first deck 110 and the second
deck 120 is performed using the carriage 320 and the cargo connector device

20 330 to lift a cargo container and fo move the cargo container 370 fo the
destination (see Figure 9). More particularly, the cargo connector device 330

may be lowered onto the top of a cargo container 370 for connecting thereto.

The cargo container 370 may be secured to the cargo connector device 330 and

lifted from the first deck 110. In one embodiment, the cargo container 370 may

25 be disposed on a damping platform 342 and as the cargo container 370 is being
lifted from the first deck 110, a movable guide 352 (such as that described in the
“catch-and-guide” system as above) may guide to the cargo confainer 370 to
prevent excessive swinging movement. In another embodiment, depending on

the current location of the cargo connector device 330 relative to the transverse

30 member 204, the cargo container 370 may be raised or lowered to meet the
cargo connector device 330, thus reducing or removing the need to lower the

cargo connector device 330.
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menber 204 towards the second deck 120. A suitable driving or actuation 5
system may be enployed for this purpose. Taglines, which may have been
secured to the cargo connector device, may restrain the cargo container 370
while the cargo container 370 is transported towards the second deck 120.
This woul d reduce lateral or sw nging novenent of the cargo container 370.
10 Upon reaching the second deck 120, the cargo contai ner 370 may be

| owered onto the second deck 120 or a designated danping platform 342. As

the cargo copnt ainer 370 is, bei l.owered, a . novable guide 352.m L.de the
cargo cont aiMs 15 caldR eRNalRLr 0 8 Reion B S Fatherinedier idhee Edbo
cont ai ner i scanfib lcoatiithr 3T® ischagp Rt & neve BERngBKe hendgthadfspett-edvérec a
storage location or, 15 other desired | qc tig@. é\hi l.e the above descr. bes
cargo transflBPMPEERY {oWarEs JBEksacaRd: 8°¢K débond Hdtabla BH1vinga PhGCtUeLRRT er

in the reversgihaal i) cibioyRe RATE PBGokE. arsdiiekakyHIBNRely Wald bkt abl e
nodi fications. Enbodi nents of the cargo transfer system 200 i's capabl e of
count eri ng ridcyied & 2oe PprEhicenRertPbASViER. ey Estrain theocaige eddaisecdhd deck

120 using t%é%f@%eé&?@ég%ﬂ%%én 5&anshofted waceg@meegm%@%.ems .
connectors) which provide multiple, e.g. six, 1ndependent capabilrties:
(A rot at ablwowdnadetolataaloadwinginggne siragitar die cargementaingr 3k transver se
menber 204 about the longitudinal axis of the tower menber 202, (B) first
pi vot abl e connector 212 25 allowing rel ative pivotal novenment between the

transverige rigmdreresddnagiite tbeoridodeck neobie &0Fo (Contedngl BN nesr pefeive@utiar to
e et oo Ll L 0b B8 ) 9 e B4 52 RSB 08 A0e Hipoo
connector 2kbnddih@Wsng KehéihhViewRramt &l momtseeiiddeBreRty guide the cargo
container to reduce lateral or swinging movement. After the cargo container is
offfoaded, the cargo container 370 may be transported fo a storage location or
15 other desired location. While the above describes cargo transfer from a first
deck 110 to a second deck 120, cargo transfer in the reverse direction may be

performed in a similar manner with suitable modifications.

Embodiments of the cargo transfer system 200 is capable of countering relative
20 dynamic motions of the first 110 and the second deck 120 using the
aforementioned features (i.e. pivotable and rotatable connectors) which provide
multiple, e.g. six, independent DOF capabilities: (A) rotatable connector 210
allowing rotational movement of the transverse member 204 about the
longitudinal axis of the tower member 202, (B) first pivotable connector 212
25  allowing relative pivotal movement between the transverse member 204 and the
tower member 202 (in a plane perpendicular to the first deck 110}, (C) rotating of
the side member 206 about the tongitudinal axis of the transverse member 204,
(D) second pivotable connector 214 allowing relative pivotal movement batween
the side member 206 and the transverse member 204, (E) rotating of the
30  {ransverse member 204 about the longitudinal axis of the side member 206 and,
(F) third pivotal connector 216 allowing relative pivotal movement between the
side member 206 and the second decK 120. The above rotational and pivotal
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the side nenber 206 and the transverse nenber 204, (E) rotating of the 30
transverse nenber 204 about the |ongitudinal axis of the side nenber 206
and, (F) third pivotal connector 216 allow ng relative pivotal novenent
bet ween the side nmenber 206 and the second deck 120. The above rotati onal
and pivotal notions (see arrows Ato Fin Figure 9) conbine in such a way
as to accommodate any relative novenents between the decks 110 and 120,
whi |l e at al Imofiores (sed rareows iy ta §t arblf?égwsﬂ)amwmtdn&himIsuciaragomprﬂmitmers

can be transferred. , For certain errbo h ere.

L eul e AsEb it it Y R BRI B Gusth P BerRy TRD B0 A ks L
coy{ dblbe ][ermvame@r n%xﬁ@f(ﬂnﬁggﬁi gtaaipr@yst@m ma/rmnmﬁ ldﬁk{%}(ﬁcbdrﬁéigermfcaﬁ})b% on
Sulta e or a |ve as al envi r.on nam.C noll ons all ve
sur o, rel atveTlty, FandeRa TR ERROT 16 MRS o0 FORR A E5H 86 BB by

Figures 12 teldds soBYBRALaDYsARYi GORENRRle! aadfctaenesal! be! RIS ar
change in both translational and rotational notions on the vessels.

Dependi ng orsinRlfiad isepreyidsra manaimitersangsnel Bepien siide for agivepdaghand
sel f - adj ust s \A8nRknt €ast one of or a conbination of the above-described
noti ons and rmva% ' e connections (A to F). The self-adjustnent of at |east
one of the 15 novable connections (Ato F) or at |east one of the

Lranoverse GG RbRd, 2hC, TRDE o8, LERRULY Bkt SBED SRS o, g
deck 1200 | nesgidtiaely epbaxtintehby Hinresai?gin 14)aratieed @y%rmmﬂﬁfenmmlyoqﬂmr mt a
one. enbodi mareEAY: Hiol Buairirbhe i oor tepsBHokl aish rupRaflmblaf bhdfe' "

ability of t/agsélysiRiPdraliaf 69 MBIREe) o ldghhme mtlbweX@érﬁe&ide@ntHWshﬁn
i ncreased or decreased with appropriate nodification to the cargo transfer

system |n &8diadieHs via @h@aébﬁ’i}%o 8hgeoattisipantTdharboyResspeed MRS t he
system 200 %dwvaﬁe%rﬁ%ﬁ%@é rF%eCTF\é‘QeFfJé% jushAeniBNRefeadP@nk Biahe

recei ving base 220 on second to all ow operation of the system
over a rlangén@fabiecapneeionsdA tpd%hqruair!@ae(twatqfdh%é@ﬂﬁveaﬁg)m@@bak%% fhe

first deck Js?uga @ﬂé’r@&c%g %ﬁ&elﬁoia@% o8 Qétuét%li%y{‘%%ﬁﬁﬁ% RRSIds may

be represente rgures change In a atve mean position
caused by vé@:’.\edeemirtm fisst fowrck 301 Cearadhihiee segpantededid §20.nvisl oetain exhbedjeenty t he

rel ative hei 1 0 aci ng
t her ebet vveerjiﬁ%ﬁ)?%o &r‘%}nﬁg u%é %ﬁgl %\%y%qﬁﬁ 3%8“‘?% 3o aﬁgﬂét@ BPEEStB
slowy over aboupr®.bimetreeii ady ahdctiomyinbme embodlment of the [nventxon It is to
20 be appreciated that the ability of the system to accommodate relative motion
variation may be increased or decreased with appropriate modification to the

cargo transfer system.

In addition to the above range of dynamic motions, operation of the system 200
25 may be extended by connecting the side member 206 to a receiving base 220 on
a second deck 120 to allow operation of the system over a range of relative
mean positions (static positions) between the first deck 110 and second deck
120. Examples of relative mean positions may be represented by Figures 11A
and 11B. A change in a relative mean position caused by vessel drafts for
30 example, generaily involves a change in the relative height of the first deck 110
and second deck 120 while the spacing therebetween may remain substantiaily

unchanged. This change may occur slowly over a long time period and may be
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accommodat ed by periodically adjusting a |location of an effective coupling
bet ween the side nenber 206 and the second deck 120. In one enbodi nent of
the invention, the static adjustnent allows the freeboard of the first deck
110 to vary between 5 nmetres and 15 netres, and the second deck 120 to vary
5 between 5.7 nmetres and 8 netres. This results in a range of relative deck
hei ghts of -9 netres to +3 netres. In Figures 11A and 118 where a | ocation

of an eff ect iAgEOBIRsiatary tb/emeedfcaﬂge mijtd;engrm'rﬁematm ofingh tdTRCERE QREpRIRLK

120 is adjus [ 0 nova er. 224 of the

recei vi ng bafsb%g%é%{’fh% %gg ngﬁ%fﬂg?'% 3"% en%ercémafdeetcgel%oﬁﬁé&eo@@b?ﬁmﬁtFf§ may
al so be sel fiimjjnysnm lthecertal@ar atjusteemmnedaties &e@b@é‘z@ﬁof’ fﬁe%r%@&@ék‘ Y& fpan
position bet %pb%@g '}T§ ({fck %O gnd t he second deck . 151 n one
embodi nent , | EF1Era d s’}?%‘tr%ﬁ'nﬁﬁf/ H%V@C@rﬁ\dadéﬁagﬁot tansfer
rate of 360 betwaMEI% rﬂ:étre%4ah@U85mét' £ ThiPFAIASSIN 0 tely
4 m nutes pe\Y7 g&t&egﬁg In t he enb(;%l ment1 il ustir atge% g@ @f&eﬂéf}g%éécgp

si ngl e transV&® plroplp +3 mejragani pul ated to transfer a cargo

cont ai ner between the first deck 110 and the second deck 120. | n anot her

enbodi nment af iJlustrated in Figure 15 two transverse nenbers are
si mul t aneous!y FigdfSH N At @t ﬂéBthﬂr@f@domtxctarodj(anceffﬁcmweemdpehgv&@ﬂmédreth@eckS

110, 120. ThigeRY v, € l onge 0. In the

enbodi ment of  Ei gu?@gi?ﬁt %hdctg?gsgé&é{%a %gkéo&r g eéjaé% g disitionedf e t he
cargo coMi ai ﬁ@wafa!ﬁdﬂemppoﬁﬂécbfmye reweidey bhsges0 ﬁ&ﬂd&g@@d@' i of Hx%ﬁé Wthﬁ
transverse r cont ma ired to ensure that the
carriages 02@ % ?O rg sIE Béy@éﬁtpgbﬁsgqhﬁ@@ tg OBk ZcPmMpgdate a
facilitate achs:tr@bl ie d ralatitemedn pasigon eeainn@ksHiRehwern 1bhsnd 'cl'fesgec%‘?@k 110
and the seco% 120. 30 In the enbodinent illustrated in Fi gures

15, a transf em 200 conprises three primary nenbers or arns:. a tower
menber 202, a main transfer

15 In one embodiment, it is estimated that the system may- have an average
transfer rate of 360 containers in 24 hours (i.e. a processing time of
approximately 4 minutes per container).

In the embodiment illustrated in Figure 3, a single transverse member 204 is
20 manipulated to transfer a cargo container between the first deck 110 and the
second deck 120. In another embodiment as illustrated in Figure 15, two
transverse members are simultaneously manipulated fo transfer a cargo
container between the decks 110, 120, This may be usefu! in very heavy or
longer cargo. In the embodiment of Figure 15, the cargo connector device is
25  connected to the cargo container and supported by two carriages running along
the two transverse members.. A control system may be required to ensure that
the carriages on the two transverse members function in cooperation to facilitate
a stable transfer of cargo containers between the first deck 110 and the second
deck 120,
30
In the embodiment illustrated in Figures 2 to 15. a transfer system 200

comprises three primary members or arms: a tower member 202, a main transfer

16



menber (or a transverse nenber 204) and a side nenber 206. The tower nenber
202 is used to elevate a rotatable connector 210 froma first deck 110
whereby the rotatable connector 210 is coupled to the transverse nenber

204. Enbodi ments that include a tower nenber 202 or an el evated portion may
be 5 used in sone cases where generally bulky cargo is to be handl ed and
lifted fromthe deck. The height of the tower nenber 202 or el evated

portion V\Dlﬁl| therabgr Gepetdinsyese ttri@m@pnbezﬂdfbia&daamidi@&ﬁéigﬂer IZI@G@V?Geit%?r

certain other nt s t ower . nenber may not be required. n one
enbodi ment ofneg'q%%?%%?{sr %%C?taor e'?ifgftee%rﬁt@@bi‘%C?YI”F%%‘?W%f%@oﬁhalflfgftﬁ@kl’ﬁw t he
transverse neiieesby2f metable Bl 00UBl@HpRUMBahE Y fol 110
via a pivot agl cponnector 212 which is nount gd on therérﬁyggse(f@%bb%ﬁgbémth

the pi vot abl Eb§rfabingluce g tgweymemhesdd2apibee slenatee posimd inaytie s
enbodi mens. [Bed resehMi U j i ipent in
15 simlar unner gﬁ?%rc?gggaﬁgg%éen%x%gg;&?icgﬁo rig'?giﬂse%%%ged %@?‘ﬂ%‘i’ PEY
that cert ai rr:%}%awh»cahed‘@gw the trwedememhdi28nbodieneted pbribh guued L6y f

requi red. Fog @é@dmﬁﬁ yi.d the transverse penber 204 to
transport a connect §8 t@%\%ﬁ%{gh?\%ﬁf)(ﬁ%ﬁ%' Egovg%’ﬁﬁg} Pe%a'ea%tﬁ%f %’Bﬁg Me8ES) 2al ong
t he transver Svaren®ebepdd2 may e beppnoipsd.at el y configured, with appropriate

nodi fications to 20 the side nenber 206, to further transport the cargo
connector device along the side nenber 206. Wen the cargo transfer system

400 is il a beploymbntinpatiof eaargdtrahsasbyRae 40 4ORMuLHARIVEFRRBBADEL 204
and the side, nenber 206 s ,actuatable, by a relative novenent between the

first deck 110 RPS RPN A Geybepgvakly coupled dijasty te 6 firstdeskbtwiang
the rel ati vea mxgaBBtcordclorod WBRHSIsOholMed B 8R ?irségﬁcﬁwﬁys.tggfh”&% be

sui tably desi. neg and nodified to handle different [oad capacities. In one
enbodi nent, RHREEIR (GOANREIPhe HesR et tdeshiben cahavek noantles nees frorthigas or

| i qui d storagfbogigami Nhel I 3 tres (w.dth) by
2.591 netres (height). The‘%'_cég’%}td;ﬁ%%g%ééﬁ e%llsg})c%yrrg%?/é\?\n@tﬂﬂgteﬂ% ngﬁegﬁ De
requi r enent SSEFAT A@NNebHeseiiesi aleovs. t padsttidry ivieitg iengpprpclateBihat eBREs.

Al ternativel he: Sys | & conventianal 20 .40 or 45 foot

| SO si ze con%?(ljgg%n%nb%@ng?gﬁ et(:i’o gﬁ?%rnﬁja |m\78m/?% eﬂ%es&fferﬁqHEW'al Y
handl e ot herexayfrds, of carviagai prevsiedsen theriraavgmet HANSHST betitentrafgdriahl e

structural ificati .be. made to the system|n order to handle
di f ferent S@@g@%@@ glgﬁé?g%ﬁ cif ey RPEM ACGHI Soiarea pleny thextrgsverse
embodi nent s mednbeb@0dppay estagprop el sdaribled, WrntdihraptiatbrAByEeRRIdesat i on
of the agemthl caci?l on f}gegoé)r a&th%%]of the Invention. Furthernore, certain
t er mi nol®ogy ‘HAS AR MRE U5 Mo fiEheriranseet the casa eoprgater deves alongadhe not
to linit theidnpeshpeiNbesasveHerC s 8o ThengaDag Qi
descri bed above, shoul d be consi dered egxerrpl ary, gév&gtﬁ—ﬂhtéﬁgiei Eﬂvgﬁ#%%%qtng
defined by ty&ition, atleast one of the transverse member 204 and the side member 206 is
actuatable, by a relative movement between the first deck 110 and the second
deck 120, to self-adjust for accommodating the relative movement.
25
Embodiments of the cargo transfer system may be suitably designed and
modified to handle different load capacities. In one embodiment, the system
may be designed to handle tank containers for gas or liquid storage measuring
12.192 metres (length) by 2.438 metres (width) by 2.591 metres (height). The
30 tank containers comply with the I1SO size requirements for 40 foot containers
typically weighing up to 30 tonnes. Alternatively, the system may also handle
conventional 20, 40 or 45 foot ISO size compliant containers. Yet alternatively,
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10appended clains. Clains 1 A cargo transfer system conprising: a tower
menber di sposed on a first deck; 5a transverse nenber pivotally and
rotatably coupled to the tower nenber for allowing rotation of the
transverse menber in a vertical plane and a horizontal plane both about an
el evated portion of the tower nenber; a side menber di sposed bel ow
the transverse nenber, the side nenber having a first end pivotally coupled
to the trandher sgstaenbery alse dasdicormdhendypsso O(ﬁpe@malrers; oupad/ dfbal argeoupl e

d I
bosit1one i ey Loligine SUEKRESHRNA B Rol TR AL slkes F B FRLTR Bl
t he second ded&r tochargilel difaradeizdsedomaindre hicts naganklaamg driehastond deck

bei ng disposed at a similar elevation as the first deck, wherein the
transverse nenber and the side nenber are actuatable, by a 15relative

novenent sbet@gen ehitvdirests Wit dle @i?ﬁrérh@o HRRRNUkIREGK thé artSRirh tafbidsiatiber
accommodating the rel ative novenent; and a_ carriage novabl e al ong

the transver@e Rentracificaiionr ands Bractisgy @ dBe gBVerinn. t nd Uihesnotecketant he
second deck,teRRin¥idgy MR 5¢kn ¢&kd for the purposes of descriptive clarity, and not to imit

the embodiments as disclosed. The embodiments and features described above
should be considered exemplary, with the invention being defined by the

10 appended claims.
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2. The systemof claim11, further conprising: a first connector for
rotatably coupling a first end of the transverse nenber to the el evated
portion of the tower nenber; and a second connector provided at
the first connector for pivotally coupling 25the first end of the
transverse nenber to the el evated portion of the tower nenber. 3. The
systemof claiml1l, wherein the tower nenber forns an integral part 30of the
first deck. 4.The systemof claim2, wherein the side nmenber is rotatable
about a longitudinal axis of the transverse nenber, and the transverse
nenber i s ‘dBHPEbl e about a | ongitudinal axis of the side nenmber. 55.The
systemof claim4, wherein the tower nenber, the transverse nenber and the
si de nenber are arranged to provide the cargo transfer systemw th six
degrees of frhedayo vhnsfet spstem ComipHsingyst em of claim 1, further

_ ggg};ri sing: 10a ar %%%r\%en blé?g‘espgggé\toﬁda grgt }jggksecond deck t he receiving

5 a transverse member pivotally and rotatably coupled to the tower member

for allowing rotation of the transverse member in a vertical plane and a horizontal
plane both about an elevated portion of the tower member;

a side member disposed below the transverse member, the side member

having a first end pivotally coupled to the transverse member, and a second end

10 operable to pivotally couple to a second deck which is disposable over a plurality

of relative mean positions including the second deck being displaced above the

first deck, the second deck being displaced below the first deck and the second
deck being disposed at a similar elevation as the first deck,

wherein the transverse member and the side member are actuatable, by a

15 relative movement between the first deck and the second deck, to self-adjust for

accommodating the relative movement; and
a carriage movable along the transverse member for transferring a cargo

from the first deck to the second deck, or vice versa.

20
2. The system of claim 1, further comprising:
a first connector for rotatably coupling a first end of the transverse
member to the elevated portion of the tower member; and
a second connector provided at the first connector for pivotally coupling

25 the first end of the transverse member to the elevated portion of the tower

member.
3. The system of claim 1, wherein the tower member forms an integral part
30 of the first deck.



providing a plurality of connectable positions for accommobdating the
plurality of relative nean positions between the first deck and the second
deck, wherein a location of an effective coupling between the second end of
t he side nmenber and the second deck is adjustable between the plurality of
connectabl e positions. 15 7. The systemof claim6, wherein the receiving
base further includes a novabl e nenber adjustable between the plurality of
connect abl e positions, the novabl e nmenber for pivotally coupling the second

end of the side _nenber thereto in a depl oyrent position. 20 8. The system
of cl ai m 7,4 wherldiensyHient et &ildinh g, yeseiuihenside menolkss isa rotatablersbioahias m

for securi he: mv e e rali f _connect.ahl e
posi tions. qtg%@n@ﬁ@s?fg% e%ﬂ%ﬁ%ﬁeﬁb vﬂ%errniglgﬁ 8 hg @Sc%%&gé%ﬁeof“% Tsie
menber is optalibabooat ndbegitelinalexd bethsatdnhetigisds, when the rel ative

novenent between the first deck and the second deck exceeds a predeterm ned
| evel . 10. The systemof claim1l, further conprising a pulley system

attached tg the 13 i 5 &IARTET whefeih | the REVENendHBEEY Bl Gy Rle and

& F .
the side menber to gl ow a nopvenent o? the transverse nenber” and the side
menber fromembeoaerd thoside menther ardeplaogedit ppodié it canro racsfeveysam 11.

The systemof claiml, further c rising a vertical danping systemfor
5reducing i a%%(%legrq%eotﬁ‘?%%fmgﬁg?%{'%ori zontal dampi ng and gui di ng system
for restricting a | ateral novenent of the cargo during onloadi ng and

of f | oadi ng. _
6. The system of claim 1, further comprising:

10 a receiving base mounted on the second deck, the receiving base
providing a plurality of connectable positions for accommodating the plurality of
relative mean positions between the first deck and the second deck, wherein a
location of an effective coupling between the second end of the side member
and the second deck is adjustable between the plurality of connectable positions.

15
7. The system of claim 8, wherein the receiving base further includes a
movable member adjustable between the plurality of connectable positions, the
movable member for pivotally coupling the second end of the side member
thereto in a deployment position.

20
8. The system of claim 7, wherein the receiving base further includes a lock
mechanism for securing the movable member at one of the plurality of

connectable positions.
25 9 The system of claim 1, wherein the second end of the side member is
operable o refease from the second deck when the relative movement between

the first deck and the second deck exceeds a predetermined level.

10.  The system of claim 1, further comprising a pulley system attached to the

30 transverse member for lifting the transverse member and the side member to

20



12. The systemof claim1, further conprising a tag-line systemfor
restricting a |l ateral novenent of the cargo during transfer of the cargo.
10 13. A nmethod of cargo transfer, the nmethod conpri sing: di sposi ng
a first deck, having a tower nmenber disposed thereon, and a second deck in
proximty, wherein a transverse nenber is pivotally and rotatably coupled
to the tower nenber for allow ng rotation of the transverse nenber in a 15
vertical plane and a horizontal plane both about an el evated portion of the
tower nmenber, and a side nmenber is disposed below the transverse nenber and
pi votal |y GHap edmayefnt: elatiis dravsvaisenaiembery endl thg sisisprmaenben&os de

rerber £0. s, Se6a8RAEk aaUbAMERD, dlR0SAl Al e second deck over

plurality o trve mean posiTions'includi hg t he second deck being
di spl aced above the first 'deck, the second deck being di splaced bel ow t he
first deck agnd e second deck bei di sposed at a simlar elevation as the
first deck;ﬂ' e Wéﬁ@‘f @EPﬁaﬁa ﬁfg‘ghﬁbcgmﬁ‘?mﬁe‘a feriiqal geending syRtem delond

deck, ok vi r v, ; He ady i t he
T ansver o eoudG SRpadl Rthe Lerddl ARSI HeRzSRaD S mpt aB ARl dp g B [0

bet ween t héestrickng ddateralmiovérsestefothd gk durihg peicaditwe ase lofficediingst i ng is
actuatable by the rel ative novenent between the first deck and the second
deck. 30 14. The method of claim 13, wherein disposing a first deck,

having a towger merbgstémesfedigim antirthereeanshisiasl thy-ReoXstéhof Wdifi@ng
i ncludes having a first connector for rotatably coupling a first end of the
t r ansver se angifbar mpyemkat ef tgagargosowing dransfertdfdhe eaego.menber and a second

connectgr provided at the

13. A method of cargo transfer, the method comprising:
disposing a first deck, having a tower member disposed thereon, and a
second deck in proximity, wherein a transverse member is pivotally and rotatably
coupled to the tower member for allowing rotation of the transverse member in a
15 vertical plane and a horizontal plane both about an elevated portion of the tower
member, and a side member is disposed below the transverse member and
pivotally coupled to the transverse member;
pivotally coupling the side member to the second deck;
allowing disposal of the second deck over a plurality of relative mean
20 positions including the second deck being displaced above the first deck, the
second deck being displaced below the first deck and the second deck being
disposed at a similar elevation as the first deck;
transferring a cargo from the first deck to the second deck, or vice versa,
along the transverse member; and
25 self-adjusting the transverse member and the side member for
accommodating a relative movement between the first deck and the second
deck, wherein the self-adjusting is actuatable by the relative movement between

the first deck and the second deck.

30
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5first connector for pivotally coupling the first end of the transverse
menber to the el evated portion of the tower nenber. 15. The net hod of
claim 13, wherein disposing a first deck, having a tower 10nmenber disposed
t hereon, and a second deck in proximty further includes having the tower
menber as an integral part of the first deck. 16. The nethod of claim 14,
wherei n disposing a first deck, having a tower nenber di sposed thereon, and
a second deck in proximty further includes 15 having the side nenber
rotatabl e about _a | ongitudinal axis of the transverse nenber, and the

transver se enbdher giedhemiod dajsut 3awhermyn tdisnasing axfist sleckhbavingen tawigver .
17, Th t i .0 hiyo . c ing . '
20" the secaidmier et i ANEIBHE Ok iRy R hERaBL IR D) o

recei vi ng kasecomurfbedottabipecagtiogda deskend hef thec @lavbngrsbasenycoviodineg a

plurality of connectable _ positions for accommodating the plurality of
rel ative nﬁﬁvag%‘éipﬂrm op fsudewer menbersangiacsecand Eon OH@V&?@{?" ferein

a Iocat'sonfresf,t@mn%fo%q{ﬂ Mﬁo&:‘?l?%}uﬂgrég?%é/‘ﬁr%'?eﬁ@%f?ﬁ@?raﬂg@%% @g@btrergt cond

deck is one of 25the plurality o nect abl e positions od of
claim 17, flevaied poditpr dfsthadowadnesnlierg t he | ocation of the ef fective
coupling to another one of the plurality of connectable positions for
accommodating a change in a relative nmean position between the first deck
and 30 the second deck. 19.The nethod of claim 17, wherein pivotally

coupling the side nenber to a o _ . .
15.  The method of claim 13, wherein disposing a first deck, having a tower

10 member disposed thereon, and a second deck in proximity further includes

having the tower member as an integral part of the first deck.

16.  The method of claim 14, wherein disposing a first deck, having a tower
member disposed thereon, and a second deck in proximity further includes
15 having the side member rotatable about a longitudinal axis of the transverse
member, and the transverse member rotatable about a longitudinal axis of the

side member.

17.  The method of claim 13, wherein pivotally coupling the side member to
20 the second deck further includes pivotally coupling the side member to a
receiving base mounted on the second deck, the receiving base providing a
plurality of connectable positions for accommodating the plurality of relative
mean positions between the first deck and the second deck, wherein a location
of an effective coupling between the side member and the second deck is one of

25 the plurality of connectable positions.

18.  The method of claim 17, further comprising: adjusting the location of the
effective coupling to another one of the plurality of connectable positions for
accommodating a change in a relative mean position between the first deck and

30  the second deck.
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recei ving base nounted on the second deck further includes pivotally
coupling the side nenber to a novabl e nenber of the receiving base, the
novabl e nmenber bei ng adj ustabl e between the plurality of connectable
positions. 5 20. The nethod of claim 19, further conprising: securing the
novabl e menber at one of the plurality of connectabl e positions. 21. The
nmet hod of claim 13, further conprising: releasing the side nenber 10 from

t he second deck when the relative novenent between the first deck and the

second deck exceeds a predeterm ned |evel . , _
19.  The method of claim 17, wherein pivotally coupling the side member to a

receiving base mounted on the second deck further includes pivotally coupling
the side member to a movable member of the receiving base, the movable

member being adjustable between the plurality of connectable positions.

20. The method of claim 19, further comprising: securing the movable

member at one of the plurality of connectable positions.
21.  The method of claim 13, further comprising: releasing the side member

10 from the second deck when the relative movement between the first deck and

the second deck exceeds a predetermined level.
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