OCEAN GO NG TRANSPORT VESSEL W TH DOCKI NG ARRANGEMENTS Fi el d of the

I nvention This invention relates to seagoi ng vessels for transport of piece
goods, ansioabsm4gesa docki ng arrangenent for such a vesgelr/Av2009maidos cul ar
this invention relates to a vessel for transport of nmachinery and equi pnent
to and fromoff-shore installations such as in the oil and gas industry,

al though it may have application in other endeavours. Background Art The
foll owi ng di scussion of the background art is intended to facilitate an

under st andi ngOTEANE OMIE TRANSPORNNVESSELMWWTH DOGKIRG ARRANGEMEGTS!t ed t hat
t he di scussion is not an acknow edgenent or adm ssion that any of the

material referred to was part of the conmmon general know edge in Australia
or elsewhere as at the priority date of the application. Various types of
ocean goi ng vessel have been described for transport of piece goods for the
const ruct i bieldraf thednyentianof of fshore facilities in the oil and gas

i ndustry. This invention seeks to provide an alternative ocean going vessel

that is expected to ha |nth| hni cal field, in_addition to
other 1ol 40 inveaaRTes e stannd veshals I fReE8 dretactiadde” Fab AL

ot herw se, td Aelosking ar@@@ﬁieﬁef'orQUcN&We%Tsepnlﬁ Eidul@sthisdaventionaslates to
"conprising", will be understood tq inp the i ncl usion of_ a stﬁt Ed i nt eger
or group of VPe&eios WensPRE of HBa@%@?rMsPéﬂ %qu'%’ﬁﬁnbttﬂe?néjrff%e?’ MGt oup of

integers. -H%EQMQBW%U&WQS %’Pﬁfe' il 54 HA8 i8S alttitsu FaD RNt havetpliestion

otherwise, the word "include" or variations such as "includes"” or

"i ncl udi ngin OT:I'M%T Engraviedtier st ood to inply the inclusion of a stated integer
or group of integers but not the exclusion of any other integer or group of
i ntegers. Di sclosure of the Invention In accordance with the invention there

IS provi dega@l&g@ggﬁa /AQi ng transport vessel conprising a pair of
| ongi tudi nal hdlls spaced apart substantially parallel to

The following discussion of the background art is intended to facilitate an
understanding of the present invention only. It should be appreciated that the
discussion is not an acknowledgement or admission that any of the material
referred to was part of the common general knowledge in Australia or elsewhere

as at the priority date of the application.

Various types of ocean going vessel have been described for transport of piece
goods for the construction and operation of offshore facilities in the oil and gas
industry. This invention seeks to provide an alternative ocean going vessel that is

expected to have utility in this technical field, in addition to other fields.

Throughout the specification unless the context requires otherwise, the word
“comprise” or variations such as “comprises” or “comprising”, will be understood
to imply the inclusion of a stated integer or group of integers but not the exclusion

of any other integer or group of integers.

Throughout the specification unless the context requires otherwise, the word
“include” or variations such as “includes” or “including”, will be understood to
imply the inclusion of a stated integer or group of integers but not the exclusion of

any other integer or group of integers.



each other, supporting a first deck portion |ocated above said hulls, said
first deck portion extending across said hulls and formng a structural
i nk t herwbebwaasgsssai d first deck portion bei ng | ocat edCraan@/on®send of
sai d huIIs and preferably above the normal operating waterline of said

vessel ; | |l a further deck portion extending at |east
fromsaid ﬂ?é@ g‘é% fﬁgwﬁkﬁﬂi’ggt he other end of said hulls, said hulls
having a plurality of ballast tanks |ocated thereal ong provided to allow
adj ust nent Ibfaccpelageaf withiae tinyention barel iy dsedded 4y @cerN 199iNgniraBsRAt deck

o Lo | RSB H I BT ERRY St b R o1

extendi ng be sai d e por I'ls,

sai d voi d echgtherosuppedtiiga fistt deelgporion duszied sbove stiddullsashidfirss deassenbl y
in the form

f a cgradle, a fram ck wher ei dfurt ck
borti ons_ eptier pRRAMNEaRary ARy IR fing RS AR at i kPSR
ganL i | ever shiipfersf asdd gmaﬁ beiitf lobaied riewareoke Eﬁdtdﬁ@am Mislcbne@c%fe:jaw ude a
ocki ng point arranged to support the vesse e cantile eck
Cor el o9 P laboud e BBER e e aRg Waskiine, 5 sadvetsel rasrasi i Gt S A
structur aI fm(?!ebk\b‘émdﬂu &&eﬁdlh?aﬂleagﬂ’fcbrﬁ%aﬁiﬁﬁpﬂécl@;ﬁbrﬂo?ﬂmﬁﬂ{e RhedgekK,
capabl e of supporting the wei the vessel bearing throu t he docki ng

poi nts. Pr&f aaitbinllsasdidshiillg H@)‘é'kg el CLoalling qfsbﬂl@éhﬁwsoﬁcﬁ‘ﬁ*é Wﬁﬁ%ﬁ*%ﬂﬁﬁe of
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hydraul i c st t on th cking poi nt and/ or
posi ti oni ngaisfdadhepartions fogvmgeniUckbake pdreni iewed fromealpmesand kelowshaing

movement dye, g éﬁﬁ&ﬁ’émg‘)oe%@gﬁ q%gp?%&élglafo; f detk n@zBHtBﬁ'é faUsEd BYed 0adi ng

or unloading or inres dj us Bref & ably said
docki ng poihatls,i seidudeid |y nuovided | foy  atowsagied od oskspegsipai of afleedl ng back
to said hydr
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the normal pepnat extendalbagitudigally beyond said hulls, supported in cantilever-type
fashion as cantilevered deck portions which each include a docking point
arranged to support the vessel by the cantilevered deck portions, by said docking
point resting on a structural support. The structural support would be a load
bearing support on a wharf or dock, capable of supporting the weight of the

vessel bearing through the docking points.

Preferably each said docking point is located on the underside of each said

cantilevered deck portion.

Preferably said docking point includes hydraulic height adjustment to adjust the
load on the docking point and/or positioning of the cantilevered deck portions in
response to vessel movement due to water movement or displacement variations

caused by loading or unloading or in response to ballast tank adjustments.

Preferably said docking point includes load monitoring at said docking point,
feeding back to said hydraulic height adjustment, and also feeding back to control

of ballast tank levels,

Preferably said first deck portion is located above the normal operating waterline

of said vessel.



of said vessel.Preferably the length of the void is at |least two tines the
| ength of the first deck portion. Preferably the length of the void is at

| east twowarndicz4basf tinmes the | ength of the first deckpporAtzoeooPoef er abl y
the length of the void is at least three tines the length of the first deck
portion. Preferably the length of the void is at |east three and a hal f
tinmes the length of the first deck portion. Preferably said hulls each
conpri se a Rreferaiiy thealethgabfitie vad islatkapbivia timearibe serigth fofithenfirst declk
portions are supported off said pontoons by structure extendi ng between
sai d deck p8F%%ns and sai d pontoons. Preferably said structure conprises a
plurality of caissons. Preferably said structure conprises three caissons
extending fromeach said pontoon. Preferably said fjrst deck portion

provi des a FeaisEally frclensth eloihgi void i atileastitvg and 3 gelf tigresstiedengts ©theyng
optional I'y fpQrdseR@eRioANd accommodation for crew. Preferably the vessel

i ncludes at | east one overhead gantry supported on and extendi ng between
the further deck portions. The, or each, overhead gantry can support

hoi sts, cr n [ . par ] i £ 1t ' di ng
functi ons, ﬂg%;aetgﬂﬂ}ete%ﬁgﬁ g'}eté‘gﬁ{‘"e %rgrti‘%égtt %te let%@r%&?é’%ﬂh@%%ﬁ%%@?i es,
whi ch can Ipertimmed for | oadi ng and unl oadi ng pi ece goods (or a vessel) onto
t he subassenbly. Preferably said first deck portion and said further deck
portions are contiguous. In this manner, one or both gantries can be run
forward ontroefiehsbly tHeslengbcdf the vbidds anmkasethirde ané agellf tirsed B@Uen@d dof the
transport ? | oad thﬁl is too high to fit under a gantry. Preferably said
first deck ESAECHROMON ocated toward the bow of said vessel, and said
further deck portions are located relatively toward the stern of said

vessel .
Preferably said hulls each comprise a pontoon, and said first deck portion and

said further deck portions are supported off said pontoons by structure extending

between said deck portions and said pontoons.
Preferably said structure comprises a plurality of caissons.

Preferably said structure comprises three caissons extending from each said

pontoon.

Preferably said first deck portion provides a superstructure forming at least a

bridge for said vessel and optionally workspace and accommodation for crew.

Preferably the vessel includes at least one overhead gantry supported on and
extending between the further deck portions. The, or each, overhead gantry can
support hoists, cranes, and the like for performing lifting and loading/unloading
functions, as required. It is preferred that there are two such gantries, which can
be used for loading and unloading piece goods (or a vessel) onto the

subassembly.

Preferably said first deck portion and said further deck portions are contiguous. In

this manner, one or both gantries can be run forward onto the first deck portion,



The void is provided for stowage or suspension of a |oad to be carried by
the vessel. In one preferred arrangenent the void can accommbdate a
subassentWwy 2otwmaBsesan be rai sed and | owered to a requir edThai2gdvoo1ibbe
subassenbly nmay be in the formof a deck. In a preferred arrangenent the

Cappor ted Dol iR Yeedlic HadtanReERRoort Btodf sBECIBEK Bl

carrying tlgantheck. Preferably said strand jacks are supported fromsaid
gantries, with each gantry supporting two strand jacks, one near each end
of the gantry, connect to or near opposed |ongitudinal edges of the

subassenbl yrefdfddly k4@ ﬂ@ﬂ&étl@%ohi&ﬁn@ |9édtbd BewhRUIheShek of tdapndedsitkand
Al ternatively raising and | owering of the subassenbly can be achi eved by a

co ordi nat édidiurier mtmmed@caée%wata@ly oward s sH@”’] efcsaid ¥ess@-nches” or

the like. There may be fromfour to eight w nches along each | ongitudi nal
edge of the sub assenbly. The use of a nunber of such w nches instead of
four strandhpachd id preided for stegage od staperdiory obfa load tai brelsagiedwpy the he

oad el ng Aplg N Poh pRlaled Dehiedlnt fEMod 8in ag&*&#maba{aéx bddiBnfifif K MY

have renoval can Tone |n A d Superatruct ur e
panel s r enwihéch cdrhiee salbec&asérldahgredﬁg acrenpiréd beight. rﬁhe\mbkssamtﬂy trregrisy er se
rans ort f a shi

i bs which til d t f

barge.  ProibREsRI e $6ndic e abneerered 08 FHEPdun LyRHis A it 1 e
and stowed,sub@@één@ywi@y vei screetaldy by Gstitahdt jatke supsertdd dgnsdie vessel &
transport a load which is slu beneath the vesse Al ter ag@
subassenbl foﬁmrtps#‘ﬁgs'{tﬁésﬁ@g% REV AWK GRENING, hseod?‘fkc r{et?éet?%pﬁ ed by
an al t er natgkRg ?é@@sér%@]pbol't@d tren fidTyahtribs aWRM\Kéraléhfgﬁrﬁfﬂynﬂjp%%hh@' id ter,

allowi ng the veSsel to be used to transport a |aunch or other vessel that
can be accstrapddeds, inennaarks greh &51dd of fthe antiyt KeRNRB NP BUMNSAT GRPOSeE voi d

my be enply,qidfinkN8ligdd 6 HEStBhsSAHLINE Witk tvd YahtfrREIREM Wit HeORHr Whéreh 1S

sl ung
strand jacks.

Alternatively raising and lowering of the subassembly can be achieved by a co-
ordinated winch system such as a hydraulic climbing jack, or winches or the like.
There may be from four to eight winches along each longitudinal edge of the sub
| assembly. The use of a number of such winches instead of four strand jacks
lowers the required capacity of the winches, with the load being able to be shared

between them.

For added utility, the deck may have removable panels which can be stowed in
said superstructure. With the panels removed, the sub assembly may comprise a
framework with transverse ribs which may be utilised as a shiplifter for transport

of a ship or barge.

Preferably the framework is constructed to be able to be dismantled and stowed,
leaving the void empty so that the vessel can be used to transport a load which is

slung beneath the vessel.

Alternatively, the subassembly comprising the deck may be removable, so it can

be replaced by an alternative subassembly in the form of framework forming a



beneath the vessel. Preferably said subassenbly is carried in or on
vertically extending tracks secured to said vessel l|located in spaced
rel ati on wbaeny/iB@s| ongi t udi nal extent of said void. PretCeraakboy/maiod
subassenbly can be secured at different heights along said vertically

ext endi NG Telfer, A Q] SISBAGN AIAPIRANenSR P GHRl Yol

mechani sns arrané w th prns V\/mc ext I'n sard ver aIy
ext endi ng taaacbfsacddrnmsdaltedtWItlrnrefseldr\ﬁddt Hata feathdr ponfigueaton, (bhfat/eld megessed

W thin sai vert caII endi n {racks this arrangenen preferably
sai d rrecha?ﬂ ﬁ‘?gﬁ t§® § %ﬁsuﬁq‘g&o érFQS'P‘EJiﬁ ewbgge@sﬂﬂ % t hi n
said verti Qﬁnbytrﬁhé%&eﬂg tracks, rest raining said sub assenbly agai nst

fore and aft novenent. Preferably said vessel includes renoveabl e
transverse braci ng extendi ng between said hulls. Preferably said vessel

i ncl udes r eraNRARY Esdid asElﬁ)\é%éérﬁbR/" iRgiaxtenst o b&‘nb‘@!@“ eiﬂér@nriboﬂ‘ﬁa‘é?@s
Preferably said renpveable transverse bracing is securable in said

vertical | y segu@ddprigid vesset locpied iy spsiopdgalation alangetis) lengitusinal extant 5 aci ng
is securablg{yhigroximty to said caissons. Preferably said renpveable
transverse Sbr aci ng conprises diagonal braces extending centrally from an
upper transverse beam and securabl e |n proximty to said caissons.

Pr ef bl k t h

el oved § SRR L HReRa b HCtY s sheRge L PRI e S R
LIOI’]EI t udi na/lerte)atTlﬁnéxt@idknsgutferther adﬁmlfenneri tarmn@e(rfemf yséidorgusassénfblyst ]
ec ortion e ec ext ensl on m e renpva or wage, .0or nmm e
I meel v, e RS Re ranas B Erdana WS e dvich SRERdrs SR werBily ons.
The deck e@xm|@ﬁa@<rse capabl e of supportl ng an overhead gantry, to assi st

with |loading the vessel froma wharf.Al so in accordance with the invention
there is provided a | oading systemfor a vessel as hereinbefore described,

sai d | oadi ngisyisepreemRli HaPFakf P¥sIhRI1Idddtdd recessed within said vertically
extending tracks. In this arrangement, preferably said mechanisms engaging with
said pins also are locatable recessed within said vertically extending tracks,

restraining said sub assembly against fore and aft movement.

Preferably said vessel includes removeable transverse bracing extending
between said hulls. Preferably said vessel includes' removeable transverse
bracing extending between said pontoons. Preferably said removeable
transverse bracing is securable in said vertically extending tracks. Preferably said

removeable transverse bracing is securable in proximity to said caissons.

Preferably said removeable transverse bracing comprises diagonal braces
extending centrally from an upper transverse beam, and securable in proximity to

said caissons.

Preferably said vessel is provided with deck extensions which may be deployed to
extend the further deck portions longitudinally beyond the longitudinal extent of
said further deck portions (away from said first deck portion). The deck
extensions may be removable for stowage, or may be hingedly attached near or
at the extremity of said further deck portions. The deck exiensions are capable of

supporting an overhead gantry, to assist with loading the vessel from a wharf.



wharf or at an open end of a dry dock, a structural support arranged in
spaced configuration to support said cantil evered deck portions from
under neatWwp 20mvmseant i | evered deck portions bei ng abl e PPoTrAaReIN®1408€ Or
both of said gantries for |oading and unl oading said vessel. It should be
noted that said cantil evered deck portions need not be able to support the
wei ght of one or both of said gantries without said structural support
provi ded byistaindagdvrdfindge with {thé dngamtipo rthergaisdprogiaied | e Veadédy destempfartd ons
from under neat h, bhut the, ability of sgi d 8.anti | ever ed de_cképor.tj ons to
support t h¥ess! Getheseingatore depgtngds faldPading mvsiens comRryNg P audingdBi® in a
preferred {ipam &f at & OFEN%'E‘IU' & dRf b6k, abkirustaidl seppore bibabes WPBpAted
arranged in sfpaced configuration to support said cantilevered deck portions

from under AeRfigHreitan & ByPRAT alfoerntigyqsed eckmatidiabpy PRdegrath. ol ng
system sabgnm@@éo[tag%relgég%r@d?ﬁkbéi LUReR, RRERK! Sle bF EGtﬁsof' dhi®lghaERIh Wi th
ec o) ot h of d

said cantilevere rtions to receive one or b sai'd gantries for
| oadi ng antbadiigpanti nglogding saisvessel. Bit isbbulDdwcnotpd that sefd candilavesed dgek A
preferred [ t he, i_nventi AN ri L: ;

fol |l ow ng gg&@lﬂlsp el%gnﬁ%tfgeagR%géyﬂqp?) B t\ggn\%" ?'Qﬁ %Q?g?(éfceboggﬁ g?m%'ra %A@r'\%s

docki ng andithoadisaig stysdtern) soppert varovideefler eaidewharft dredir tovsopsorit rsawhi ch:

Figure 1 is a,plan view from above of the, catanaran.,.according to the

enbodi nent SARIBYSEY A6k ROTRIS ToIuLRRBRE Y PLRA Y APURGP b RTEr T RYPERY
Figure 2a declipertifis ROslppordehe’ weigheioft e oathamrRiofsaRf ghhigies ewduléhmwn deck
ext ensi ons depl gyed; Figure 3 is a front plan view of the bow of the

cat amar an 8£SiFaki@inea prefeirgd famyofitie ipvestipnl an vi ew of the stern of the
catamaran of figure 1; Figure 5 is a perspective view of the catanmaran of

figure 1 with deck extensions deployed and showing a sub assenbly in the
form of a &keferahly tsaisystructural support arranged in spaced configuration to support

said cantilevered deck portions from underneath contacts said docking point.

Preferably in said loading system, said wharf or dry dock includes parallel tracks
in alignment with said cantilevered deck portions to receive one or both of said

gantries for loading and unloading said vessel.

Brief Description of the Drawings

A preferred embodiment of the invention will now be described in the following
description of a heavy-lift semi-submersible catamaran and docking and loading
system, made with reference to the drawings in which:

Figure 1 is a plan view from above of the catamaran according to the
embodiment;

Figure 2 is a port side view of the catamaran of figure 1;

Figure 2a is another port side view of the catamaran of figure 1 shown
deck extensions deployed;

Figure 3 is a front plan view of the bow of the catamaran of figure 1;

Figure 4 is a rear plan view of the stern of the catamaran of figure 1;

Figure 5 is a perspective view of the catamaran of figure 1 with deck
extensions deployed and showing a sub assembly in the form of a ship lifting

cradle in a raised position;



cradle in a raised position;Figure 6 is a perspective view of the catanaran
of figure 1 with deck extensions depl oyed and show ng the catamaran with no
sub asserubyofoa4s@sd; Figure 7 is a perspective view of trhe/aaab@maran of

figure 1 with deck extensions stowed and showi ng a sub assenbly in the form

of a flat deck i« rai.sed Ltk on: . Fiqure I er.S i NI f the
catamaran of fi 53? elél\}f t%pgééi’ﬁ&!é‘%t ‘é'ﬁg)i gﬁghedgaaij@%a}?a(ﬁdﬁ@%%w%/ﬁl‘ﬁ%aggﬁ
assenbl y i exidheioherdepidfyed asidi gholnirfdg thegataraaliae with @o buwassaniplp Sitted;on;
Figures 9 to 11 are sequence of po.rt-s]@ gﬁ‘e v'%{(\n/s of the cat rratrhaa %‘
figure 1, and cfi¥eshls iHREGPERIMENYISWRT H8usaIMaAN (&t TP nh WNa88%5 ng and
| oadi ng sygkeifsions dibRe§ HnANSHAIN@E $UrLassuianlyiivnhe shanwona fatl dsdiing
sequence; Figures 12 and 13 are a sequence of port-side views of the

cat amar an 6#5¢qd BosiHon; showi ng a transport and depl oynent sequence for the

| oad shown in TiFgirgSg 9s taopéljsbegfi\%“O%W &t tHed chfand8n SofSESINENE Guihl dBGK ¢ - si de

g
views of the catamaran of figure 1, show ng a |oadi ng and depl oynent
sequence ofextensigusgdedleyedbany shpiwingr @ sub7assemigy an dhe ferey 0éecshibflifiRg t - si de

views of t f _fi.qure 1, showi ng a | oading and dry-dock
transport Isagaqoﬁjgb\]ce vgér?'eér?ggéi'\t/lgf#y of a disabled vessel; Figures 20 and 2 1

are a sequence ﬁglpes t9 & de arbmeqtﬂertdmeoﬁ:abr&-rsﬂieamiepﬂs éfi @\armtamamm‘ ng a
0201 19 0 RO Al Egh Ao by b ah aofhdr BRE LA B RS0 B, 2 1
ship liftisgstermpidr e Eatgmaear?df the ivePeosRtoinivea VoM Péequentber
i ur s 24 to 2FIGHEs d25BLEnet BooBHEae hPat-aeie YaNs pbiie PR R Al o
| ock-of f meghank sBhéRIngaa IPRESE HALYdFIeRh B SéREncA b ehes RaANBHAWH in
figures 9 to 11;
Figures 14 to 16 are a sequence of port-side views of the catamaran of
figure 1, showing a loading and deployment sequence of a navigation buoy;
Figures 17 to 19 aré a sequence of port-side views of the catamaran of
figure 1, showing a loading and dry-dock transport sequence for recovery of a
disabled vessel;
Figures 20 and 21 are a sequence of port-side views of the catamaran of
figure 1, showing a loading of a container in a roll on/roll off operational mode;
Figure 22 is a perspective view of one configuration of a sub assembly in
the form of a ship lifting cradle;
Figure 23 is a perspective view of another configuration of a sub assembly
in the form of a ship lifting cradle;
Figures 24 to 27 are a sequence of close up side transverse views of a
lock~-off mechanism for a subassembly incorporated in the catamaran;
Figure 28 is a cut-away plan view of the catamaran looking down on the
caissons and hulls, showing transverse bracing members fitted extending
between the hulls to provide structural rigidity in high seas; and

Figure 29 is a rear plan view of the catamaran shown in figure 28.



Figure 28 is a cut-away plan view of the catamaran | ooki ng down on the

cai ssons and hulls, showi ng transverse bracing nenbers fitted extending

bet ween twe 2nhwold486650 provi de structural rigidity in higlrcTaarposamtori gur e
29 is a rear plan view of the catamaran shown in figure 28.Best Mde(s) for

Carrying veptian Th ferr diment is an ocean-goi ng
transport Oﬁggig’foéﬂsfﬂ@ ¢8F",¥1"g$ Q%"ﬁctﬁ?ziﬁg?'iﬁg@l illustrated generally in
figures 1 to 5. The catamaran 11 has a pair of longitudinal hulls in the
form of a pbetprefeiedpemnbodmert inme eceangdtmiranspert vessg! darihagormuaf éh are
spaced apar C L ek and
15 support cétaHa?%f{l qg’e@ﬂ&t)%rg{l pgﬁ@lfaﬂhrﬁggt#rg? ﬁﬁg?’ ' ?ﬁ?ﬂﬁ@ﬁa@ﬁ@g%ﬁ@gabove
t he pont ooos lohgjtudibal hwdisaindthiehferro o a o fsideh postabankd and Bl stalhoard sidedeck 17

is nounted to the_pontoons 13 5 gn.structure in f.orm of i ns 2 1,
23 ot end: RYPPBHoL AN B R Siired 2oRgTor 5 otk AP leLB iR otfih SFi
superstr UCEii;t@oBs H 3exhdnds sapsore at firet Heclegertionlin, thenfbrinnoapforealeek 7 bri dge
35 with a helideck 39 ato

and three ac datio eve|s 43, 45, 47
bel ow. Und lest #kdnp SOBIRAR %q?stoa%&?%% 1ot he ey 1 e
machi nery gfgiade 12Nd RlobRiedORERE IgRddonBUl O38Sen Belichifle tiRethbofopsiesk 17,
extending toward and to the stern 1 of the catamaran 11 are further deck

portions 65aisesdlindgxtendingelrpmreashneoniaon 18, 9. ¥Rt s forgdecky14. 4hd 73,
75 respectiy r tyr Sncd dgRikelPRy tions
55, o7t netagtudle 3P RGR Aove e 1 B 4 e
st ruct ur al Wjthr & dialidadk 39 atapb| andothres tansoamabdagionoleyelsnd3ndsf Héxbelgwbr ought
about by f i se h 0 ; ngl ed
olate port CoRETeal? SR brdihd T B RoRRRR srtrinp? dRYE o1 ol FRRRCRAT Motegd D0 UC
fore/ aft rehdiothes dperatiooabpunpogesli ty bet ween t he pontoons and decks, and
referring to figure 3, further angled plate portions 82 on the inside of

the caissons 2 1 and 23 and still further angled plate portions 83 at the
tops of th@epmidIEensrededk aNdexdandify midid e th fisd sterrabt obthesdatemarzer £of to

are further deck portions 65, 67 mounted to the pontoons 13, 15 on caissons 69,

71 and 73, 75 respectively.

The foredeck 17, superstructure 25, further deck portions 65, 67, the caissons 21,
23, 69, 71, 73, 75, and pontoons 13, 15 form a structurally rigid unit capable of
withstanding torsion and flexing brought about by forces imposed on the pontoons
13, 15 due to ocean swells. Angled plate portions 81 at the tops and bottoms of
the caissons provide improved fore/aft relative torsional rigidity between the
pontoons and decks, and referring to figure 3, further angled plate portions 82 on
the inside of the caissons 21 and 23 and still further angled plate portions 83 at
the tops of the caissons 21 and 23 on both the inside and outside thereof to
provide improved lateral relative torsional rigidity between the pontoons and

decks.

The further deck portions 65, 67 extend aft of the rearward ends 91 of the
pontoons 13, 15 as cantilevered deck portions 95, 97, supported by angle plate
portions 81 providing a cantilever support from the rearward caissons 71 and 75.
Fendering 98 is provided at the rear (most aft) part of the rearward caissons 71
and 75.



provide inproved lateral relative torsional rigidity between the pontoons
and decks. The further deck portions 65, 67 extend aft of the rearward ends
9 1 of thwoporwmesdsmss 13, 15 as cantil evered deck porti on®CIAU2000/00840pport ed
by angle plate portions 8 1 providing a cantilever support fromthe

L0 part - ope Inrds TP oo dORgRbAL8s . ARl BB 08D )
porti 828a6§7 rﬁpommmﬁghdrgmggwsmﬁdfa?ar velocies %ay BAvarse. cEaunfggtr)?lso'ﬁ]OGS
grYO:“ncl ude ﬁ@?[@d@%dmlt‘qﬁ%ﬁ 9%9 r@ﬁ'@lgg Igpglﬁqcﬁlwg EF%&'”@I i gned

in paral | epy rféradn%traﬂrédlam SEERGRg tab@)sfscvrﬁ@ftﬁéére@mﬁiswﬁneay key tHechbdw@opow 19,
and extendln across t he cantllevered deck portions 55 97 to the edpe of

canti | ever 88d qedeNdieg (aceEs o1 agptileyered; ﬂﬁ@k§°§§’r\3e8 vé tadho\RsieRedd
gantries 1Q1yekddd dWBk BBH%@ é%? SﬁDVﬁ‘i’e fhergob hecdivaeks o@eﬁreaﬁr@%nﬂi’és}(ed

over the superstructure 3 1. gantry supports a pair nom nal 500
tonne stran@l] 40&s whidg c@mbeam@ve calorgrtharisagkantiy aélﬁséarkﬁdl awrssthe 35

tonne hydr !g&élerﬁtr&lﬁ{‘fféfké‘? EQ |{1f?¥1 %;Qoztns 108 bPRYRAN E@@ttéﬁﬁeaétﬁa?\d'ﬁ@léjdes

services 1 orm o Adar equi pnent
appr eci at ed05 ha(D?,oar’itbthdﬁmaWardargdntryaam inchudelsea 35t tomdet lmydraldloglgrmqklees as

required. t he st [-an 11.

canti | evergao'ﬁe‘érﬁn?)grogr 8{—1 e S&’W&ﬁ% 9@’? % AL59 '88@@88 Sc%\n ees’rn??één trﬂﬁ s 111 to
each canti bpiphed aﬁl@@zkdd?@duhp?ﬁe% lewill bBR7appréciated et atheensisterantikdanashi ch

al so each have a_track 99a which conti phues track 99 when the deck

ext ensi ons MeyPeittedltorthe gapiriesas rgedike%xt ensi ons 113 are shown stowed in
figures 1, 2 and 7, and extended in figures 2a and figures 5, 6 and 8. The

deck exten5|ons 113 are renoveabl e, and may be stowed when not re U|red
for exanpl &twhestarhof dhe Hasamarans 14 @nﬁeah@@dmioﬁt éﬁrqfaﬂ"ﬁ cRodilevaEpdafieck

gieelof%'ggng tg@ﬁﬁe@ﬁ[% oWrk §oddt8d IeClerfed §IARItONS 1 kd 2 hecaiVarad d8ck
portion 95 and 97, is a deck extension 113, which also each have a track 99a
which continues track 99 when the deck extensions 113 are extended. The deck
extensions 113 are shown stowed in figures 1, 2 and 7, and extended in figures

2a and figures 5, 6 and 8.

The deck extensions 113 are removeable, and may be stowed when not required,
for example when the catamaran is to be used in certain docking and deployment
procedures. While the deck extensions 113 are shown with pivoting attachment
to the cantilevered deck portion 95 and 97, it will be appreciated that in alternative
embodiments, alternative arrangements my be adopted such as horizontal

pivoting, telescoping, or even pick and place deployment.

Viewed from above, the foredeck 17, further deck portions 65, 67, and
cantilevered deck portions 95, 97 form a U-shape with a void 115 extending
vertically and longitudinally rearwardly between opposed further deck portions 65,
67 and cantilevered deck portions 95, 97 (and also the pontoons 13, 15), which is
open at the stern 61 of the catamaran 11. Located within the void 105 is a deck

in the form of a ship lifting cradle 117.



to the cantil evered deck portion 95 and 97, it wll be appreciated that in
alternative enbodi nents, alternative arrangenents ny be adopted such as

hor i zont avopbwasesg, tel escopi ng, or even pick and pl acecuaai2opmentos Vi ewed
from above, the foredeck 17, further deck portions 65, 67, and cantil evered

deck porti ?er?lﬁp t87f| a3 aH'ds’ﬁfRﬁ/ov\él{erPné’tee\%% &%alé?x%%ngésr@n%?rﬁlt Ly

and Iongltu I na A war ! ween o portfons 5 67
and canti | éryrmeﬂadh:pldlfmg Cnadhas1%arnghc(vandF@use)Zﬂrsboweraﬁmhdmg]tB veldn which
is open at the stern an 11. L id 105
5 2Peck ohahip MiPacErIS LhihiE tR 3tk S5t aRdpton Rhe b g s 22
and 23, tweralié GﬂTﬂaTB%th/eér@ldhéfof(ﬂ’ﬁe @h@ullmr@saambl M7 wa\xereecémram@fgltadmm
lifting cradle 117 are shown. elg‘{jure 22 shows a full |eng versi on of a

ship 1iftiR§a8y ddPewWhich exiande & Weee JoenHRESErSRReaR Ak &gn2drafh ship
lifting craghsvdrdd nBat Ry er'ﬁi@ﬂﬁné\fer&é‘%eﬁﬁ'sﬁi‘l‘ Ehd n@3céai Baveld Bdye a

central Iongl tudi nal beam 119 which extends between a fore transverse beam

121 and an 12btand 42 et theestrrnshiacks 105mand 1@h ettashas toethed. BR1thahthel s each
h blg 7 1 h
ave a ca &ﬁgla@gﬁs%n%% raggdt%@ E)We?&fi JL% ‘%d Igerl\é/%@fq tl]rgzr %bg&@%atn%t em

so t hat the S can rai sed an ower Locat e tween the
transver se 1B¢aasd 123 madfomﬂﬁhtarmedhewr trans\erse dn etheersr 125 voiaggedashtws 129

arranged as_two rs extendin i t her, side.of.t n I

beam 110, * PGS ol Sie" S s PRl Al Qhirkl Befiirt ), hJo etdrs' o,
the additi %m&%ﬂ@f@&ﬁlﬁﬂgbﬁ figirea22 @éﬁ@ﬁﬂdylomelé’%duw?d oha fké ldmglﬂgudtnadl nal
ext ensi on ich effective end the.le Q e centr

| ongi t udi n§|X Xl]:i @”ﬁ}f&'%‘ﬂﬁ&“i’ﬁ%‘ efigesion qg{%é@éﬂ? Gﬂﬁ‘?tlvl? ?n%il?%nsi ons
131 and 13$erigﬁh|6fCﬁffee@eﬁtrélurdn@ﬁudlhélaﬂééfmr a¢9rr¢nrbmte é”kemd hendhiop theéd i ng
cradl e of flgure 22 can be str renpval of the further

t r ansver se lorgigdEing! @gsnsipes ﬂ%han@l J@?’ﬂr%iocé%d@gir@ﬁétr@@%"e&ﬁ‘ﬁjmfﬁﬁ’er\ﬂﬁﬁch can
be stowed aboard the catamaran at the rear of the superstructure, to
reconfigure the ship lifti n?BcradI e 117 version shown in figure 23. The

ship lifti r'r@ecﬁmllfémqpvao&m Jgure 2 et be strinpsd daeviby lmevahed the trthene
I nt er medi attr%n&@&@é‘?ﬁérﬁﬁew&?d ﬂ)%%ltudmal extensions 131 and 133, which can be

stowed aboard the catamaran at the rear of the superstructure, to reconfigure the
ship lifting cradle 117 version shown in figure 23. The ship lifting cradle 117 can
be further stripped down by removal of the intermediate transverse members 129
and the central longitudinal beam 119, the latter of which may be stored slung
under one of the further deck portions 65 or 65. Either of the further transverse
members 135, and transverse beams 121 and 123 may be removed and stored
or left in place, in accordance with operational requirements. Figure 6 shows the
catamaran with the ship lifting cradle completely stripped down and stowed.
Figure 8 shows the catamaran with the Figure 7 shows the catamaran with the
sub assembly of the ship lifting cradle 117 raised to an uppermost position, and
fitted with flat panels to form a deck 137 which is contiguous with the deck further
deck portions 65 and 67. Figure 8 shows the catamaran with the ship lifting

cradle 117 fully assembled, and locked off in a lowermaost position.
The securing to the catamaran of the further transverse members 135, the

transverse beams 121 and 123, and the intermediate transverse members 129

will now be described.
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and the central |ongitudinal beam 119, the latter of which may be stored
sl ung under one of the further deck portions 65 or 65. Either of the
further twenswius@snenbers 135, and transverse beans 12pCamdi20®dommy be
renoved and stored or left in place, in accordance w th operational

requi renen Ei gur e, ] [ it |l e
conpl et el y}Eg{eP FE@?’&%"‘\A&@@V g@?ﬁﬁéﬁ@%@ﬁ%ﬁiﬁ%@ %ﬁe\%gjia ag e?%rqa\rm h the
Fi gure 7 straws inhthecfatranairdschavridl sehiors uienalsere nallywbich tprevid@igovérititaliyng
cradle 117 rai sed to an rnost. position, and fitted with flat panels to
forma decﬁ’@@é'“ﬂhﬁr@‘ﬂ‘ f‘%l]]cg‘%i itﬁ%éﬂ@’% ﬁﬂnﬁ%?és%gbqfn?ﬂﬁt% tggctﬁarbséfgﬁeons 65
and 67. Fi pgamsS Bhans 1DBeas@timit@meonidts trdisveliePmbiberdg28 ofdhe shib7 ful |y
assenbl ed, and | ocked off_in a | ower nbpst Eosition. The securi nger:ltgg%ahge
121

cat amar an Bfingreadigr 10er Refgringe ks E9uesnét 0136 runRing: wiEhigy tes
and 123, apgehifg AK 8@&5&,} l@&%ﬁp@@@%%@ﬁ%ﬁ 14295 Wi Jov BPYINBE143 of

described. Extending vertically below the further deck portions 65, 67 are
verti cal | ynexinsh@0Amm digoieter (anywleredram @00 mmHashemyatiansier shawehse 141

e oor b OysificRat &1 ABULLEENEAAIA) RGNS bih bARRKE, KMGebihihga b iRnsver se

menbers 13 transverse beans € Interne
t r ansver selozertb dressupp@rted), theespsting 6fi whicih detarmiiecint@merralfleck offieigbts | gur es

24 to 27, punping.wi.thin the vertigally e ndi ng .track of .each LUk.channel
section nei%gﬁef’%‘im'émg (?r%\;\/eo#ﬁpi n ﬁﬁé%ﬁigﬁ&engun fo@r[}ﬁﬁ%q@%e@reerm%a’nyMere
frgm 200 gﬁbﬁﬁ@saﬁe sﬁélcdi\giﬂ‘ﬁrﬁ gifie &hﬁhﬂa?éb%estjltﬁﬁ in¢et)rﬁ!ﬂérﬁ-11f1t. Sheusitp bigting
under st ood t hat e pin dianpter i s determne the load.,to be

suppor t ed) ?ratd_ff‘e@gé’@ﬁﬂﬁ @Pk%Pgﬁt éi’_gfeé‘?rhti 'P\eégfir‘}ﬁg’ryet?\;eé?@ é?cwrﬁaﬁo SEFt Wit s for
the ship | bisi 113, €a@flof tHelflrthdN@amivefseléhdner£ng5 | the drane st BébArl 121
direction, across the space within the U channel section nenbers 141 . The

ship 1iftiagd d23dpad thy intaimestiatedeansyersermambgrs 89 dave Reingrbanisy i ng

secured to.f @8 offridiRIsPhBRot 4 FEadrafRcRinikhe 145154 BRaNLEARS Rl SQeBRRRET S
135, the transverse beans 121 and 123, and the internedi ate transverse

menber s 128xteaded dntoetbhaapiasmviittn gt Utaienoetk eectiondsember défl . tElashtenighani sm
145 i1s a”ﬂﬂ'ﬂ%‘f] tf‘%s@grs%e%%ﬁ{b'eﬁel%& the transverse beams 121 and 123, and the

intermediate transverse members 129 in respective U-channel section members
141, locating the sub assembly against longitudinal movement relative to the

catamaran.

With reference to figures 24 to 27, the mechanism 145 of the transverse beams
121 and 123 is shown. The same mechanism 145 is also employed in the further
transverse members 135, the intermediate transverse members 129, and
elsewhere as will be explained, although particulars of these applications are not
illustrated. The mechanism 145 is largely housed in a recess 146 at the ends 147
of the transverse beams 121 and 123 (and the further transverse members 135,
and the intermediate transverse members 129). The mechanism 145 has a
hydraulic ram 151 secured to a bulkhead 153 within the beam 121 (and 123) and
attached at its moveable end to an upper member 155 having a recess 157 which
is sized to accommodate one of the pins 143. The mechanism 145 also has a
hydraulic ram 159 attached to the bulkhead 153 underneath the hydraulic ram
151, and attached at its moveable end to a bar 161 which can selectively occlude
the recess 157. The bar 161 and upper member are supported on a bearing
surface of UHMW polyethylene sheet which lines the recess 146. The recess 157

11



extended into the space within a U channel section nmenber 141 , to |ocate
the further transverse nenbers 135, the transverse beans 121 and 123, and
t he i nt erwedbam@sdssansver se nenbers 129 in respective Upchavinedd/memsi on
menbers 141 , locating the sub assenbly agai nst |ongitudi nal novenent

relative to the catamar Wih refer e fiqu

mechani sm T45"6F ?‘ ePYY i%%vaé}qls@’hﬁﬁa@gﬁé}gf#aﬁ& tif%&%?éﬁ’ob‘%ﬁ%ebg@ﬁg
mechani sm Awvemenalo$ the Bhipofeng icradidiel 17 uatt desh pinamslatives éo thesrbetamalds, t he
i nternmedi ate transverse nmenpers 129 nd el sewhere .as will b xpl ai ned,
al t hough p P?M&ﬁﬁpztftﬁsh'ﬂgg@géb%ﬁ?gé ir?ﬁﬁthaq'@"n%@ 'Pﬁh‘%ﬁcﬁﬁ?gﬁi The
mechani sm 145 is largely housed in a recess 146 at the ends 147 of the
transverse beans 121 and 123 (and the further_transverse penbers 135, and

the i nt er nEdiasiust thahelght 9 thre pbierEtinp opdierf 47 nbeHarsirawicals apigted Bfdr aul i c
ram 151 seggy ?Qrét%c@ecgﬁgﬁgﬁ%d%c;sﬁ%nv‘éﬁﬂmiﬁ i r%%oé%#t GAOHN 37 I[humnds.

attached at 1ts novea 0 an upper ne ' aving a recess 157
whi ch i s siThentheoskip difiingoetadle difds sdiseth by phe strand jackad Ofed®ain sleen® al so

has a hydr aul j t.ac t a 15‘% e-@%t t

hydraul i c S'i'n#%sir%m ilﬁegrgﬁsgcﬁgua i %gnﬁ@é\%ga I’%Sen W%afl ar %Slhj\)r?i ch can
sel ecti vel ypperahaohbet HE5 rteere also Ibifactet ashsmowhbih fagude 2gpend thendblep liftng
supported on ring surface of, UHWV polyet hyl ene sheet whigch lines the
Cobbes Tacoreti TLcaleBovatfh o st Ben e Rt e e BB 4Ry ¢ he
bar 161 , egehdéd as sHeWn iBdlgur@2snamd tHef sHipdiftili ¢rablief 11Mig lowearddebyithe at
each pin, relatjve to the catamaran, _ The vv_eig t. of the shi ifting cradle
117 rests BHaNDIaska485; 404 F%relcé'_(‘@@sd'ﬁ%@.m il WsFAAHECH  35tSHORE shi p
lifting crpdhgurd b, ddigrehmdriidid fidhilyyadahicat s 18 isl&dehded, &ls! sHourtlinf rom
the position shown in fi %ure_2.7.to t'hat shown in figure 26. Then the ship
lifting crfigyre 2if1 pepuinamineahimiftingeraste Hhdin the keWiRssitiotn7 to clear the pin
143 fromthe recess 157 upper nenber 155, as shown in figure 25. The upper
menber 155 then also retracted as shown in figure 24, and the ship lifting
cradl e 117Vl the erobedinent is déegoribeentiligingi4x 900 butner sirardejagikpet wesltber 155
'S also be possible to include an additional four winches connecting to the
intermediate transverse members 129 or eight winches connecting to the further
transverse members 135 and the intermediate transverse members 129,
depending on which ship lifting cradle is deployed. In an alternative arrangement,
it would be possible to use twelve winches connecting to the transverse beams
121 and 123, the intermediate transverse members 129 and the further

transverse members 135, and dispense with the strand jacks.

In addition, the connection described between the pins 143 and the mechanism
145 is a simple pinned connection. By modifying the mechanism in an alternative
embodiment to engage two or more pins simultaneously, the connection between

the pins 143 and the mechanism can become a moment connection.

The pontoons 13 and 15 each include a plurality of tanks located therealong
provided to allow adjustment of the draft and trim of said vessel. These include
(refering to figures 2 and 2a) trim ballast tanks 163 located fore and aft, and draft
adjusting ballast tanks 165. In addition to these ballast tanks, a fuel tank 167 is

provided in each pontoon 13, 15.
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extended as shown in figure 25, and the ship lifting cradle 117 is | owered
by the strand jacks 105, 107 to receive a different pin 143 in each recess
157, as swouwmio/msdssgure 26, before the hydraulically actroatsacodyzo1dsl is
extended, as shown in figure 27, securing the ship lifting cradle 117 in

t he new pogj t.i | ) e.he | | | | 14izSd 4 t onne
strand jac%sboﬁalv%%d&’ éf‘%@?ﬁ%&@?% ethgo&?ﬁécfr{uéézga%ﬂda iltsin%%eaf&f%&r
wi nches coobstaictiog dllowirte accésy fredhat@tamarssvier steaddatenysstt®urer ineihght

W nches connecting to the further transverse nepbers 5.and the .

o med abeary SHDeEroedrshils dS5rabbS B ER GRRGETHCWRr &% LRNGYBr TR Migg cr adi e
i s depl oyedead, Bdafionlt rustiraVsupvoraR@eie plovided awshalvibi finesd P8 antl @duse

twel ve wi nches connecting to the transverse beans,_ 121 and 123k,ér t he

i nt er medi aP¥ remaMeIRle dEANRYRERS Bracyy Wnthe: FRETY gt ehlore dransygisesarenddrs 135,

and di speng@omiiihl Heifest baRBohaakSand 15,a88kikiP o chidSorkPPN@RH 23N aflgsht | bed
between the pins~143 and the mechanism 145 is a sinple pinned connection.
By nodi fyi tignsvessenbeseing dnthenfoam ofl removaeblecdiaganslibresas 163 igieathwo or
nore pins gyl . n i '

mechani sm é?n%bé%gﬁg@é%ﬁe%ﬁ tr%g%%bg(ﬁ:‘{ei %ﬁ?rQ%@%&oRt&%@n‘?éﬁﬁgﬁsqg%g& h

i ncl ude a ptadieallity Tofe tiagksal beatedre pevvidédrgtepding bistdeto caissons 71

dj ust nent _of _the.draft tri.m.of i d : ' ing t
PO oLt g 75nsmi R dsdabl MRl Th asn an R B IR GESHET Lo o
adj usting hhg aeddié anfuily Hemantieadlidiahil dne Kebrabe seaybhd lcasstittiiedksy, tha dftuel
tank 167 is provided in_each

ont oqn 13, -1n normal usa e space
bet ween t hEaRBI R Rt 3 rﬂfdl@'aggn&ﬁ PERCESt W@BB{W&J?F@H%% Pf)&]erfbap ccess
for the calasmn the shipl FERY @radly. StHeURIMHEGe ipfovides AGIRAN agaliii estbiohal
adequat e cl earance for superstructure 3 1. However, in high seas,

th ,
addi t i onal faseesyincisient aé&'p%é@ﬂe%@aw%ethw@hi erissons Shawd 2% quegler BRevaR and 29

by remDV_eaﬁJrgeé fr@ib%%?%&ﬁugbﬁé}%&gs 8 drie15 OnMiG] waulPb8 dxpaBieyan sevéface 17
1 extendi ng between pontoons 13 and 15, proximal to caissons 2 1 and 23,

and aft traessiates Bhadi-bipcercantks nstaltediprioe a8 Aigean JoxgemWhepseyes 173
formng a Iégﬁcﬂﬁc%s might be expected. For bracing, a single K brace alone should be

sufficient, but if deemed necessary a further K-brace could be employed between
caissons 69 and 73, and/or the forward transverse brace 171 could also be

employed.

The transverse brace 171 and diagonal braces 173 each include at each end, two
mechanisms 145 the same as those utilised in the ship lifting cradle, which
engage pins 143 in two adjacent tracks 141, proximal to the forward caissons 21
and 23 and proximal to the aft caissons 71 and 75. The transverse brace 171 has

a half round profile at the leading and trailing edges to provide some streamlining.

The central caissons 69 and 73 each include a moon pool being an aperture 175
extending from the surface of the deck portions 65 and 67, down to and through
the pontoons 13 and 15, through which a remotely operated underwater vehicle
may be deployed Covers (not shown) are provided to cover the opening to the

aperture 175, when the moon pools are not in use..

At the stern of each pontoon 13, 15 is located a pair of thrusters 201 having

adjustable azimuth, for propulsion and manoeuvring of the catamaran. At the
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and connecting centrally to the aft transverse beam 123 (of the ship
lifting cradle 117. The di agonal braces are provi ded extendi ng between

cai ssons WORoswmds&5. This is also shown in figures 4 an&C2Au2ba/mhoal d be
noted that the ship lifting cradle is fully dismantl eable, and the K-brace

may be congf it ut b f d, .l ces 173,
w T hout ¢ nEoY ifuitncorspsi Bid 16608 Kb BATHAES 285 WP loclcll RS 112
K- brace pr tubiedesxtandiiglintgughgthiensintomrssi Hrid, féraneeseuwiogddrihe aatantasaf.or edeck

pont oons 119 SIS Tossar anewBeiied e oBpelRiatre 04 &6% SEUTIA 8 W e
K-brace cafyriper tHraétal Re8 vidiPls tetragtabhe giad adpide whelavatreard aaindith,i ons
m ght be expected. For braci ng a single brﬁ‘(zgﬁal oneé%houl d

suf fi ci ent fo eAistiin MANCREMIHEE @@a@%}a@g%”rt PrScI© %‘Ftﬂc'%iﬁ'gﬂiﬁ?%lyed

bet ween capsgABS HERgREd (S geRBBtOFeduitd eRicti). t ransverse brace 171 coul d
al so be enpl oyed. T%e tranSverse brace 171 and di agonal braces 173 each

i ncl ude at each end, two nechani sns 145 the sane as those utilised in the

shi [ifti i ' i ' 1,
or oki mal 5OAEE Pt ARG R eck tibrliche 88 afiflo? HFBle ddRfipdth
cai ssons 7207 avhich75. arfdregedr tanssy ezceiveldr ince sydorhaenbdiad 09 wbighdakeothiel e at

the | eadin n rai)ing edges-to i de. s0 | 1i tral
cai ssons. 657 4 BetaPRdllaau S REBIS BB 2 bt SAPhOErud 3368 Coui ng
from t he suafe@csniiliniditageckniguraiions téSassil B7 poditivelyt cetaimthg e uglo t he
pontoons 13 and, 15, through I ch a renotely agperated underwater, vehicle
may be dep?thQ?%n?#Jgf" \é\ﬁ%‘%\n‘?f%ﬁpg p&“ﬁ%i%gdech‘ Rglige b algﬁelﬂ?'ﬂgt to the
aperture 138usien Wike IdBI0MaPRBHSy dé&imPbatk 8 SntroPtiréuigy 36 &ontref treach
pontoon 13, 15 is |located a pair of thrusters 201 havipg%[a j ust apl e

d
azi nut h, f Bydrgplis leight radivRiment e uidehdo frovide beighhaPistmat faieReaVeof each
pont oon ar %ﬂ@ggg%ﬁrantm RRWatioh USt@af Bddght'BbEl B{/ﬁoé&lﬁ?te@ffh iuRIdadhRs

extendi ng t Igh the pontoons 13, 15, for nmanoeuvring of the catamaran. In
addi tion, bpegtieds.| J&e Mg heighbadiustmans @éeach loskibe R HaK bE3E 115 is a

metre.

The control circuitry is also arranged to control flooding and pumping from the
ballast tanks in order to adjust the draft and trim of the catamaran during loading
and unloading operations. An advantage of utilising docking support at the
cantilevered portions rather than directly at the stern of the catamaran is that
application of the load a nominal 15 metres back from the face of the bulkhead
formed by the rear of the aft caisson 71 75 reduces the surcharge at the bulk
head. In addition the cantilever support and load transfer system enables
mobilisation of the full ballast system along the length of each pontoon, rather

than just the adjacent tanks during the initial transfer phases.

Referring to Figures 9 to 11, a sequence of port-side views of the catamaran 11
are shown, with a cross-section view through a wharf 211 illustrating a docking
and loading system for the catamaran of the invention, showing a loading
sequence of a specialised module 213 for sub-sea deployment. The catamaran
11 is docked to the wharf 211 with docking points 207 engaging with and support
members 209. The deck extensions 113 are extended aft and the gantries 101

and 103 are moved along the rail 99 and 99 a onto the deck extensions 113.
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further thruster 205 which is retractable and adjustable in el evation and
azinmuth, to assist in manoeuvring of the catamaran. The thrusters are

el ectri c,woiotv/dd@sel engi nes bei ng used to generate regarato@®/octosi city.
Locat ed underneath the cantil evered deck portions 95 and 97 are a docki ng

Pakes the rosh be PRGN JoPhdehEltSuphdy BB MBI &0 ¥ "

menber s showbdlild isymacoepiredrforvery te thetitige redrivard gantria$83 sanialsqpbave itvel y
t ai ni he .t I ' i on, Ki int;s 20

et ude hydPi PRadsfgRA SRRy B edlE g s hGePeRurgo bRt <o

control ci newspoed longnivé edilstdBuhlldociibd eehghlgidn B ctsamardn (Jeedigles to

provi de hei ght _adj us nt for heave conpensation and variation in draft
br ought abdﬂs- E@q raaéﬂqgg%érfa R RREIP WG 8@639%& W@ﬁ@?”'%é%ﬂsﬁ@aﬁﬂg%er@%ht

adj ust ment 4ag iﬁ?rfé’tré’@&k‘limgtd)géﬂﬁre R nidfulel T8Rfof Brandptit. CREEN 9 RJﬁgih‘&é ry is
al so arranged to control flooding and punping fromthe ballast tanks in
order to adiuand {Bewigh deek axignsionsn1ds retiacted: teanadulg &1iBng traswapred dmd

| oadi ; lieing . o
ggn??l :a\r/]gr g@(?ggérltl o'nECérA\g]; ﬁ%}r{aﬂﬁgﬁ@%ﬁ%ﬁﬂeﬁ%{: % h.sgﬂgﬁgg%r%ygteﬁgé%% aa‘ﬁr&;r an is
t hat appl i dwistetovwdr it he the se¢aaflavsnd 1ialseksfignrer £8). bk bblash tahks fcaoebef t he

ol Knea ! gy Bl o el B el B0 ORES R B Br o o
syst em enaleh&snamahiilisatimprovas sthbidityfinlseabduting theslpwedny aperagionhe | engt h of

each pontoon, rather than just the adjacent tanks during the initial
transfer phases. Referring to Figures 9 to 11, a sequence of port-side

vi ews of t@&a&aa&bm drk @kRnikhQueitd Bf BorsRIBSVIERS lof B vhrmdrbr augh a
wharf 2 11 illustrating a _docking and_ | oading systemfor the catamaran of

ng .a . M :

the i nvent SBAWINGHDRRAEIEN Migdtasnly aredarerd @erlayrapridn ABpEetf.Mi@UNeoms f or
sub-sea depl,gyPRAtwhidh s AEEBERBA bl 4 SpREkRHofiy 78eMNABE skovid). Wiihd
docki ng points 207 engaging wth and support

navigation buoy 217 is loaded by the rearward gantry 103, using hoists. The

navigation buoy 217 is placed on the deck 137 of the sub assembly (as shown in

figure 7), and is transported to the location of deployment. Referring to figure 16,

the ballast tanks are flooded to float off the navigation buoy, which is tethered to

the sea floor in the usual manner.

Figures 17 to 19 are a sequence of port-side views of the catamaran 11, showing
a loading and dry-dock transport sequence for recovery of a disabled vessel 219.
The catamaran incorporates a sub assembly in the form of a ship lifting cradle
117 of the type shown in figure 22. With ballast tanks flooded to give the
catamaran 11 sufficient draft to allow the disabled vessel 219 to clear the ship
lifting cradle 117, the catamaran is manoeuvred to receive the disabled vessel
219 on the ship lifting cradle 117 (see figure 18). The disabled vessel is then
supported and blocked up on the ship lifting cradle 117, as the ballast tanks are
pumped out, placing the disabled vessel in “dry-dock” configuaration, as shown in

figure 19.

Figures 20 and 21 are a sequence of port-side views of the catamaran 11 docked
to a wharf 211, showing a loading of a container 221 in a roll on/roll off

operational mode. In this arrangement, the deck 137 of the sub assembly (as
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menbers 209. The deck extensions 113 are extended aft and the gantries 101
and 103 are noved along the rail 99 and 99 a onto the deck extensions

113. Fi r stwotzhm/fsededar d gantry 101 has hoi sts attached t ecrhannodoi®s213 and
the nodule is manoeuvred forward to that the rearward gantry 103 can al so

have its hgj -at. hed. t h : T S I (see
figure 10) ggﬁ‘&&”ﬁ'é@ﬁ%ﬂ Igd'PS gltd oﬁg@%éht%éﬁ}s%%Q&ﬁnﬁ?ﬁ%ﬁ%%g) god rc%fﬁs"rngf E/ on

t he cat amanétho(isassidtarger & thd ganifiee 1oddanid1@3 3Aisidgingpsetob (ndttshama) fras
mechani sms 145 t nga ins 143 in .t tracks,141 __ to,secure the nodul e
213 for tré‘?ﬁé‘ﬂf&f’?t?e?‘&g?'gﬁﬁ) wﬁa %’”ﬁﬁ*‘&é?e@ql@‘gﬁﬁ degk 157 o B LESSHREYons 113
retracted, td¢ bgdgerthel gapdletwksn tHanEaebuRkHeb@ 2t handasé teek pEAileToading

depl oynment, where the mechani sns 145 are di sengaged and hoists lower it to
the sea fl| 8benipagingdbacentginee223) . The bal | ast tanks can be flooded during
this operation to the extent required to increase the draft of the
catamaran 11 and inprove stability in seas during the | owering operation.

Fi gures 14The catamaarandasianiehaih avetirlbaic22omepes withilerath oaike s1ain Heck af anar an
11, showi n i NQ:y [e]0Y : dep! : i j 16, of
a nooring gagyélgﬁgé\r}vﬁ'}ﬁch%% nggﬁeééée&éé&?e@é%@aggp%ﬁx@% ?lg ’ﬁ?@ﬁm (not
shown) . Théngdvi Jaeicatarbaay [2ds7aibeahoati&d.Shyetrae Tharwdrldngthnbegmi@s usi ng
hoi sts. The _navi gation huo 17 is pla on,the deck 137. of, t S

nesensi y  ( SSPE At PO MRt I el Bataite s Riukoy  BE patiistrs BN o

depl oynment mdRefseinriigta ship”fdoatigeralion, theddralrtasiraft adjustiag ealldsiaatsics 138 f | oat
off the navi%gpion fuoy which is Eﬁthe{ed to the sea floor in the usual
manner. Fi GURRY angl tmetes operatienal ceBMGH 21 - si de views of the catanaran
11, showi ng a | oading and dry-dock transport sequence for recovery of a

di sabl ed vessel 219. The catanmaran incorporates a sub assenbly in the form
of a ship It s0ouHg ke apprecipigd dhatithe sgane shdvh INvention s é“oii'.m'(ﬁdt o 28| ast
tanks f| Oogsﬂichpa %gﬂl?ootirh@ntcéé BeAN hbleit Uald Gi SetboisRiibd P thé lapiiings

di sabl ed vESsel 210 to clear the shi ifting cradle 117, the catamaran is
manoeuvr ed aware e&whateohameair@@mbema&wﬁmomﬂ@peﬁmﬁ@r@ ey sPirit endhgeepaad| e
117 (see fB@H&ﬁn&é%bnThe di sabl ed vessel is then
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supported and bl ocked up on the ship lifting cradle 117, as the ball ast
tanks are punped out, placing the disabled vessel in "dry-dock"

conf i guarwoi2omn/o4s®sshown in figure 19. Figures 20 and 2piTaiRo@/m®emsence of
port-side views of the catamaran 11 docked to a wharf 2 11, showing a

| oadi ng of a container 221 in a roll on/roll off operational node. In this
arrangenent, the deck 137 of the sub assenbly (asshown in figure 7) is

used. The $RBIGILIIAE FerninftnBqnDURlEH 08 A FalbwsW th or without assistance

of the gantries A bridging section (not shown) is required

bet ween t he wharf/bul khead 2 11 and the deck, 137 of th ubassenb| to
bri dge t helgap Be?%an 9PiRg HRRTAOHYP a‘??mzprﬂngaﬁdp?'ﬁeo‘?d@EQﬂicgnfa%'%n‘Se

| oadi ng or unl galidgapdie c@BlatifIf pardliel tol BECIE ajtiaraIsappbrdifg aa lfiegtoddrkover al |
of 122 metres with length on the main deck metres, with the

f 115
cantil evered deewopdpeatedsapye spid hubsi @ﬁiﬂg‘ﬁ%d%‘é‘t palion extieRipg acioRs
catamaran has éaiB%mg%fndﬁégﬁigH%IE %tflgcsturzbrﬁnwme'ret&&weéﬁbs‘d@@ﬁﬁt%:égk BRidn are.

100 netres, 11 netres an . e approxi mate dra metres in

"light ship" chehgdosaied towardwhadd ofisald st andareferabhphnyvel tagnormaaks 133

enpty; and 13 I in ratd QF nf N ; u ciated
that the scopegﬁéraﬁﬁ% VY%%@ﬁF?Ogns%pagb%%{)el’l {3%1&!{ g%fhﬂl'(;b Ilt 'hélugt&%t%gﬂﬁg?ra@%bkgdi ment
descri bed her eportioarsktendirey sideastiidnt edidifinsttdezkaortioni tolthéetrenand ajfsaishat

changes may be, npde wit t departi fromthe spirit and.s of the

i nventi on. The g n%a'ﬁ)eg‘r(ﬂl:%‘i HSV'BHeaI ﬁ'@@aﬂ@ & ?ﬁq@sgs}a%ﬁ ﬁ%‘f@e‘i%%nealo@@an

goi ng transpor provRfeteio SARTPEHSERER dbahd defft hengin wiisakl véuskl, sakbhaled apart
substantially parallel to each ofher, sgjzporti ng a first .deck portirgjg

| ocat ed above 88§ $aifldesk pogiapstioFainggR Heshang BIeNeWeWRdfRN aPPYe 2nchi ¢

hul'l's and for n,agwa halind&d %ialex{én@iﬁ(?tMMBﬁtdpﬁeged satduifthérsdedtasdtigiy ti on
being | ocated toward oné end of said hulls, and preferably above the nornal

operating wat eAhd gesefiatediliscsnidvoiddwing BEaViged fpr SPWEDE A $YSRETSIRT Aler deck
ggir Ijl on extendyng, by lsﬁﬁéésefrﬁﬂ?yn]nsﬁ'edfoFm roita deale, RordrheNot £ dkbe whédreh end of
said further deck portions extend longitudinally beyond said hulls, supported
in cantilever-type fashion as cantilevered deck portions which each include
a docking point arranged to support the vessel by the cantilevered deck

portions, by said docking point resting on a structural support.

2. An ocean going transport vessel as claimed in claim 1 wherein each said
docking point is located on the underside of each said cantilevered deck

portion.

3. An ocean going transport vessel as claimed in claim 1 or 2 wherein said
docking point includes hydraulic height adjustment to adjust the load on the
docking point and/or positioning of the cantilevered . deck portions in
response to vessel movement due to water movement or displacement
variations caused by loading or unloading or in response to ballast tank

adjustments.

4.  An ocean going transport vessel as claimed in any one of the preceding

claims wherein said docking point includes load monitoring at said docking
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hull's, said hulls having a plurality of ballast tanks |ocated thereal ong
provided to allow adjustnment of the draft and trimof said vessel, said

hul | s andaweanth/desk portions form ng a U shape when vi eret/Anewmbose and
bel ow, having a void extendi ng between opposed said further deck portions

and associ at ed I Sal oj.d o QM r yage si on of
a |l oad or suba%@ﬁ“%?/d'ﬁﬁ t?ar?}a( ﬂposr%g&yggaw(@gmﬁ@ﬂ efz‘ad?ﬁ"sr’tzﬁjr?&’ or gfsngg%?ﬁ erein
sai d further deadk tpatontrohsf matibsindnk tevgist udi nal | y beyond said hul | s,
supported in cantilever-type fashion as cantil evered deck portions which

each include a docking point arranged to support the vessel by the
cantil evergd daglodeant §@InG trdpivessicad bigimed i ahgsdriengf aie previetingt ur al

support. 2. An ocean going transport vessel as clained in claiml erein
cach sai o dockPRGHBALEI 3he lPRILe! bR (b S AGERS! o Tnes du <Baihydr e

cantilevered dgekqP pé@8n. 3- An ocean going transport vessel as clainmed in
claim1l or 2 wherein said docking point includes hydraulic height
adj ustnment to adjust the | oad on the docking point and/or positioning of

the cantilgvergf ABEK B k-BiholiNeLESRANISNIdY KIS 5 WRERITR e RGO wat er
nmovenent or di splacenen ariations caused by |loading or unloading or in
response to batheasid iscatkeasljtus e mthalf tdnesiinedergth of dhenfirst degtspationvessel as
clainmed in any one of the preceding clains wherein said docking point

i ncludes | oad nonitoring at said docki ngpoint, feeding back to said

hydraul i ¢ fei ghh cudiausgdirgticanaport alesself & diangedac lantyooreopf thad prdcedag ast
tank | evels. 5. An ocean goi, transport vessel as clained in_any one of

t he preceding E‘Pﬁri‘srrjé"’cl'\lﬁ‘i%'f‘e??igt S| gt FOBPIIHE 985“80_ 3355 ?aégg'{sqt%thi nes
the length of ph@ohidrit séﬁ@q&rtﬁ&*Eé&”ﬂor@oné@r@%apﬁo@éd off ddidpep@ohsugssel as
claimed in claim5 wherein the length of the void is at |east two and a

hal f times t hesﬂr@{gw@encﬂin@ bejweagn q@@tﬂewqrﬁigﬁs and said pontoons.

8. An ocean going transport vessel as claimed in claim 7 wherein said

structure comprises a plurality of caissons.

9. An ocean going transport vessel as claimed in claim 8 wherein said

structure comprises three caissons extending from each said pontoon.

10. An ocean going transport vessel as claimed in any one of the preceding
claims wherein said first deck portion provides a superstructure forming at
least a bridge for said vessel and optionally workspace and accommodation

for crew.

11. An ocean going transport vessel as claimed in any one of the preceding
claims wherein the vessel includes at least one overhead gantry supported
on and extending between the further deck portions for supporting hoists,

cranes, for performing lifting and loading/unloading functions.
12. An ocean going transport vessel as claimed in claim 11 wherein said first

deck portion and said further deck portions are contiguous, to allow said

gantry to be run forward onto the first deck portion.

18



7. An ocean going transport vessel as clained in any one of the preceding
clainms wherein said hulls each conprise a pontoon, and said first deck
porti on awmd2ewmiisdeart her deck portions are supported of PCTaWOEmOI®ONS by
structure extendi ng between said deck portions and said pontoons. 8. An

ovean ol g LTANSROLY (HGBSEh SRl P ol diblcl 1 dnybRbci i doatipgot ur e

conpri ses pl cal ssons. n ocean golng transport vessel as
clainmed in cl algm8 wheren ntheaivdidsisr wonfigured otoprérsevealily ezccogingadie a

extending from each said ntoon. 10.. An ' : t vessel as
claimed in anfugﬁﬁsed‘f’ay ! %%Qag?ﬁads%q £ OW\&?%? gﬁ?g%q.@pfe?@t_ deck portion
provi des a superstructure formng at |east a bridge for said vessel and
optionally workspace and accommodation for crew, .11. An ean i
transport lfesd¥) 0£8aR| GRIARATAIIPPRHY VEFTE! 5 erRIMed 4R HlRiNY &Céﬁa}}%gah%rq%i n the
vessel incl udeghatsdRBitis QAREN R feas veriahily egtenpingt esbiersearbdeii saidi ng
bet ween the further decCk

portions for supporting hoists, cranes, .for
perforning |ifuesag lagaied immav@duﬁlaaa@?h?@gftbﬁ&ﬂggHg'.naﬁ%te%Of&@&g\‘P'ﬁ-oi ng
transport vessel as clained in claim11l wherein said first deck portion and
said further deck portions are contiguous, to allow said gantry to be run
forward om% tAre doemst gaieg kiramportoMess®] asn clebaah 'Qo?'ﬁ@ntT‘grY@}%‘P'ﬂ $@ddsel as

claimed in any_one_of the_ precedi |l ek i Ghid ???ég”. gur ed
to renoveably %@88?%8‘3& 83'2 t%%b%s?g%ﬁdtc)ﬁg d\;\mﬁ?rc Fc@?}ﬁir@gf{@e%‘%ﬁv ov\zr ed to
a required heigddndiddtrads.ocean goi ng transport vessel as clained in claim

13 wherein said subassenbly is carried in or on vertically extending tracks
secured to said vessel |located in spaced relation along the | ongitudinal

extent of id void. 15.. An_ocean going tra t. v I i in
claim 14 r e QegPl 99iBgs R gﬁﬁsegeassgge%gé 't a%ﬁﬁf E?é“r’\'fér%gi”g fs al ong
sai d verti cal | g maxtendiynmclud@ek@echanisms arranged to engage with pins which

extend in said vertically extending tracks.

17. An ocean going transport vessel as claimed in claim 16 wherein said pins
are located recessed within said vertically extending tracks, and said
mechanisms engaging with said pins also are locatable recessed within said
vertically extending tracks, restraining said sub assembly against fore and

aft movement.

18. An ocean going transport vessel as claimed in any one of claims 13 to 17
wherein said subassembly includes removeable fransverse bracing
extending between and securavle in opposed said vertically extending

tracks.

19. An ocean going transport vessel as claimed in any one of the preceding
claims wherein said vessel is provided with deck extensions which may be
deployed to extend the further deck portions longitudinally beyond the
longitudinal extent of said further deck portions (away from said first deck

portion).

20. A loading system for a vessel as claimed in any one of the preceding claims,

said loading system comprising providing in a wharf or at an open end of a
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16. An ocean going transport vessel as clained in claim15 wherein said
subassenbl y i ncludes nechani sns arranged to engage with pins which extend
in sai d weotznmal4Beesext endi ng tracks. 17. An ocean goi hgPCTaep@rwisessel as
claimed in claim16 wherein said pins are | ocated recessed within said
vertically ext [ r ' %ﬁégp ' NS ht Ihdrtpi NS
also are | ocat(g'gﬁded%gé%esg@ggﬂ\?mla%pﬁmsgﬁr er'[Hl ;éza <2 ex;FgE%ﬂ% t’?r%?lggft
restrai ni ng sasald suahtiessmdbtigckagartivsis ﬁr@meumiﬂl‘naa%, ipoife paniilevergd geekocean

221 0 subassenpr gt oot b TS Cofif rdh 8L Bl RaMcs rrdodkint 2T Lo

and securavl e imosdipgsaid wasel. vertically extending tracks. 19. An ocean
goi ng transport vessel as clained in any one of the preceding clains
wherein said vessel is provided with deck extensions which nay be depl oyed

to extend phe Ausddisy sy&ek BOCIHiNBE ih @r@ht2rlivRatdiy shidystnettiraesligpigi ksudi nal
extent of said further deck portions (away fromsaid first deg%ﬁportion).

20. A | oadi ng ayangss ngpaged eeabguration [orsirpPr $RIGFPNIRYSISH dagE POFIANSdi ng
clains, said 'f?@ﬂidhgleﬁ}’e%ttl‘?%ﬁtﬁeﬁréaﬂ S8 PYidi.ng in a wharf or at an open
end of adry dock, a structural support arranged in spaced configuration to
support said cantil evered deck portions fromunderneath, said cantil evered
deck portigns Rei ble to Y e SaL: i

oadi hg. anfuntBediend oarh AR 9500 dbeliiansas RSO ERAN i, |

cl ai m 20 wher eiefergacel tethewdrawimgls. support is arranged in spaced
configuration to support said cantil evered deck portions from underneath
contacts said docking point. 22. An ocean goi ng transport vessel
substantially as herein described with reference to the draw ngs.
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