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present invention relates to a nulti-hulled nautical vessel. In particular,
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chemicals, it is usual to use large single hulled vessels. These vessels offer an
15 efficient means to hold large quantities of fluid and do not suffer from the stresses
borne by multi-hulled vessels. However, such vessels are not suited to inshore and
coastal transportation due to their large draft.

It is therefore desirable to provide a vessel capable of carrying sufficient cargo
for it to be economic to manufacture and operate, while being able to maneuver in

20 the shallower inshore areas. It is also desirable that the vessel should be able to
navigate more open waters where rougher conditions may be experienced.

The conventional construction of small gas carrying vessels has proven to be
uneconomic. In particular, there are no vessels that are well adapted to distribute
liquefied gas and chemicals to coastal areas of South—East Asia and the Pacific

25 Islands with a draft of less than 4 metres.

Further, it is desirable to have a vessel that is of a simple construction, to
reduce the cost of manufacture and to minimise weight, thus allowing a shallower
draft than for conventional vessels, while carrying the same amount of cargo at a
reduced cost.

30 It is an object of the present invention to at least alleviate the abovementioned
disadvantages by providing a vessel having a shallow draft, and good

maneuverability that also has the ability to navigate coastal waters.



draft than for conventional vessels, while carrying the same anount of
cargo at a reduced cost. 30 It is an object of the present invention to at
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However , ere 1s no disclosure
the hulls are only partially immersed. These patents do not disclose vessels with

15 capacity for relative movement between the hulls. Indeed, the rigid hull
connecting structures tend to require a heavier construction, hence greater
displacement and draft than vessels having more flexible or articulated
connecting structures.

A somewhat different approach is disclosed in patent publication

20 WO091/11359. This discloses a catamaran with very long unsubmerged hulls to
achieve the required displacement, with low draft, low wave-making resistance,
and a degree of wave piercing capability. However, there is no disclosure of
flexible hull connecting structure(s) as a way of reducing oVeraIl structural weight
and displacement. The rigid connecting structure and the very long hulls would be

25 likely to have the consequence of greater structure weight and hence draft, for a
given cargo-carrying capacity than a vessel with flexibly-connected hulls.

Multiple-hull vessels have also been proposed which do aliow relative
movement of the hulls. An example is WO 97/02982 which discloses a small
vessel having two hulls or pontoons and a connecting structure with flexible shaft-

30 like transverse members. These are connected to the pontoons in a manner
suited for quick release and extend directly between the pontoons, rather than
above them. French patent publication 2546474 A1 discloses a high speed

waterborne craft with supporting floats connected to a central module by



flexible hull connecting structure(s) as a way of reducing overall
structural weight and displacenent. The rigid connecting structure and the
very | ongwbuBlss7aoul d be 25 likely to have the consequencecCofAlyreater
structure wei ght and hence draft, for a given cargo-carrying capacity than
a vessel with flexibly-connected hulls3 Miltiple-hull vessels have al so
been proposed which do allow rel ative novenent of the hulls. An exanple is

WO 97/ 028§ #heutingstlict@rle8SThe dofm@dting stRRBfes e ievitidnty iktehtisd @ pont oons
and a connecting structure with flexible shaft- 30 |ike transverse nenbers.

These ardeftasinaiid ate piyotally qepneeisddoithe Hoattn sethaluelattrerpetioptioe: el ease
and ext e@%t?'&%ﬁﬁ%%lﬁlfg%%ﬁgkw%ezc 418038 ed rir?gﬁfe;négte}gﬁcatmoﬁg Jd3qaggHr ench

patent p oses a hi wat er borne craft with

suppor ti Ag, hawag Sloatsaespicted oy flexdisiet(eglfiberglass) dutriy§e@AHkfiddype
PCT/ AU02/ 01620 3 connect i ng structurez. The onn?ct,i ng structures are
evi deft | §hqak abseshetsopivelally secured ia the dogts\igidamp hejrMVERLNS the fl oat s,

so that rel at} | f I ' ' . F YN S
G scl osed i n DB ARRE il VossH ABking SoRRSRIANE mbrsh Betdber RaREts L2 |
f 1 exi bl edi6elgséd e pgteat pubbicatiangdBr30168d AT.uThe vegsel has wolhully sodker s

i vot al | d.to,the floats t . ' : | tipl
Ul vesRneating atstus et Shesers & HBTIcih 5e FolBhye Ftiod ofdhe alE sty 1 h ©
pat ent pM%bﬁjﬁsbme rékE8insdrts E&%éfcﬁm§9{a%@aﬁtﬁé/\§bm+éétiﬁg flcire @PANECt i ng

t appea he Te

structure t s toberigd, t tive notion of the hulls being
made 1posthietdisb¥he dsserisarte iecsved in waladuthenbullssgs of the connecti ng

truct d the hulls., The i i ' s in_the hulls.
i1 et hor siibebaervenrSahyit bk hiu G 2Eintting Rt cebabe anani ¢
of some glefdRsdefBctich f AR g%%ﬂxéﬁﬁmmﬁé heils id@isBloked in Ikdi sclosed

in UK patent publication 21 The connecti on between connecting

st r uct ur patentipubligationi2 5244 01Au TThe, caningicion hetween seannecting struaksce @pri shed
0¥ o ot gt R Ao Puhd Ao R Bt PRSP U
el ongat ethaHuIis. abbut Bheeriiedl taxis throtdrethaid dohreletivn pairtts. There is no specific
disclosure of horizontally elongate hulls. To the contrary, the hulls shown are
vertically elongate hydrofoil shaped bodies, that are not well suited to the
achievement of shallow draft.
Patent publication EP 0050685 A1 describes a catamaran with flexible
20 connecting frames. To assemble the craft, depending parts of these frames are
inserted into sockets in the upper sides of the hulls, which are of round cross-
section. The connections between the frames and the hulls is not such as to
ensure that frame deflections are lower at the connections than elsewhere in the
frames. There is no disclosure of hulls that are adapted for the carrying of cargo.
25 DISCLOSURE OF THE INVENTION
The invention provides a cargo carrying nautical vessel having a plurality
of cargo carrying hulls connected by at least two connecting structures,
characterized in that each connecting structure includes legs of which each is
upstanding from a said hull and substantially rigidly connected thereto, and in that
30 at least sections of the connecting structures are flexible whereby the hulls are to
a predetermined extent capable of movement relative to each other.
That is, on one hand, instead of providing mechanisms with pivots, coil

springs and the like to achieve relative movement of the hulls, connection of the



vertically el ongate hydrofoil shaped bodies, that are not well suited to
the achievenent of shallow draft. Patent publication EP 0050685 Al
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15 of connection between said legs and said hulls.
In the preferred embodiment of the invention, the number of hulls is two.
However, it is emphasized that other numbers of hulls, greater than two, are
possible.
Suitably, at least one of the connecting structures may be a structure
20 selected from among the group consisting of: portal frames; A-frames; and
connecting structures of inverted "U" form in which the legs are connected by an
arch-shaped member; and structures of inverted "V" form, in which the legs form
the inverted "V".
Each connecting structure may lie substantially in a plane. Such an
25 arrangement is convenient and comparatively simple to build. The respective
said planes of the connecting structures may be non-parallel. In addition to
obtaining appropriate and adequate stiffness and strength and a good distribution
of forces, a reason for this is to reduce the overall height of the vessel and
therefore enhance its stability. The said plane of at least one said connecting
30 structure may for example be angled from the vertical by about 30 degrees.‘
Suitably for some applications, including floating storage, the vessel may.
be non-self propelled and towable by another vessel. However, at least one hull
may be fitted with propulsion means. The propulsion means may be secured



limtation on the cope of the invention. Preferably the vessel is
characterized by a stiffness distribution in said connecting structures
such thatwaoomporeity of said relative nmovenent of the hul lP€T/AI®emid20 ed by
defl ection of the connecting structures, occurs renotely frompoints 15 of
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also well suited to the internal housing of pressurised containment vessels for
such cargoes as LPG. More generally, for liquid cargoes, containment vessels
15 may conveniently be made with circular cross-sections and installed internally.
Hulls with such vessels installed internally are in effect double skinned, a
significant advantage in that pollution may be avoided in case the exterior skin is
breached accidentally.' The hulls may be faired at one or both ends as required
for some applications where low drag is desirable.
20 In a preferred arrangement, said hulls are separated by a distance in the
range of about 0.85 to 0.9 hull diameters.

Tension members extending may be provided between said hulls and
adapted when in use for limiting misalignment of said hulls with respect to their
direction of travel.

25 The invention will now be described non-limitingly by reference to the
attached figures.
BRIEF DESCRIPTION OF DRAWINGS
Figure 1 is a schematic side view of a vessel according to the present
invention;
30 Figure 2 is a schematic front end view of the vessel of figure 1;
Figure 3 is a side view of a rear part of the vessel of Figure 1, showing a

representative leg/hull joint;



5 A said hull may contain at | east one cargo contai nnent vessel.
Preferably, a said hull may contain at |east two cargo contai nnent vessel,
and nore wprieed7abl y, each said hull may contain at | east PCERAWa0GQ0

cont ai nment vessels. The vessel lend may particularly suitably be used for
the transportation and/or storage of @iquid cargoes. For exanple, a said
cargo container may be 10 adapted for contai nnent of |iquefied petroleum
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Figure 1.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENT

15 Figures 1 and 2 show a vessel 1 according to the invention. Vessel 1 has two
hulls 2a and 2b of cylindrical form, with circular cross-section. Hulls 2a and 2b are
secured to each other by connecting structures 3 and 4. Structure 3 has legs 5a
and 5b respectively secured to hulls 2a and 2b, and an arch-shaped member 6
connecting upper ends of legs 5a and 5b. Structure 4 is similar, having legs, 7a and

20 7b, and a connecting member 8.

Structures 3 and 4 are substantially planar. As best seen in Figure 1, the
planes of structures 3 and 4 lie at an angle of 30 degrees from the vertical, the
structures being furthest apart at their upper ends. It is emphasized that this
particular arrangement of the connecting structures is optional. Arranging the two

25 structures 3 and 4 in non-parallel planes assists in obtaining appropriate and
adequate stability, stiffness and strength and a good distribution of forces without
excessive weight.

The hydrodynamic forces generated by waves and the motion of the vessel
(and engines if provided) are absorbed by the connecting means.

30 The size, strength and stiffness of the connecting means depends on the
desired service area of the vessel, in that it may be reduced in strength for use in
riverine or estuarine areas, for example, or built more strongly for use in deep sea
and coastal areas. Connecting members 6 and 8 are of I-section, although other



6 Figure 4 is an end view of the joint shown in Figure 3, seen fromthe
rear end of the hull. Figure 5 is a side view of the vessel shown in

Fi gure 1,wehomiitg possi bl e [|ocation of LPG contai nnent vessalw2om2a hul | .
5 Figure 6 is a schematic side view of a particular vessel according to the
present invention; Figure 7 is a schenfitic front end view of the vessel of
figure 6; Figure 8 is a side view of a part of the vessel of Figure 6,
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provided for personnel access in web plate 15 of leg 7a. It is emphasized that the
arrangement shown in Figure 10 is one example only of many structural
arrangements that may be used to minimize stress concentrations at the leg/hull
15  junctions and to ensure that deflections (including those due to torques) are spread
over the connecting structures rather than concentrated at the junctions and
torques are spread over.
The vessel 1 is shown as having no propulsion system, being suitable for
towing and/or floating storage. However, it may be provided with means for
20 propulsion. Figures 1 and 2 (only) show in phantom outline one way of doing this,
namely by providing Z-drive modules 11a and 11b, each secured to one of the hulls
2a and 2b. Z-drive modular propulsion units are advantageous where draft
minimization is important and simplify construction and maintenance of vessel 1.
Also shown in phantom outline in Figures 1 and 2 is a bridge module 12 suspended
25 from structure 3. This provides a bridge facility with an elevated view of the vessel 1
and its surrounds, and could if required provide crew accommodation. Particularly
in the case of a self-propelled version, the vessel 1 may have one or both ends of
each hull 2a and 2b faired to reduce wave making and form drag.
Vessel 1 can be provided with containment vessels suitable for various types
30 of liquid or liquefied cargo. In particular, vessels according to the invention are
particularly suitable for construction as carriers of LPG or other liquid products. The

cylindrical hulls then provide an efficient cross-sectional shape for holding liquid (or



(and engines if provided) are absorbed by the connecting neans. 30 The
size, strength and stiffness of the connecting neans depends on the
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lets 9 and 1 rn_are we to the
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t he defl ection of the connecting structures 3 and 4 is spread over 10 the

upper | dgskrmvm owansovherg the dopasradextend outsidee hullgtdayard 2bf ects at the
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i s enphagitBedinidte hliRs a®y ssuRpsHBAL preferably with-alh pipind Being @m@rn@xafmiee onI y
of many structural arrangenents that may be used to minimze stress

conctht rhatlli Dhis last feature éginfact quBP'j"ﬁ‘hWtbehE%ﬁir}t"éﬁ BAdlnad vesrals.def | ecti ons
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rat her than ntrate Junc ons an orques are spr over. The

vessel Jaresophevtedal® dm’d/ombeﬂmmamrmuﬂssmmmesblauseamd/becomeamngedwwtdres
wever , ded wi th nmeans for
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G e We e
adva‘rﬁ admoizentshalignrdeaf or alignment in the direction of travel of the hulls.

Each hull may be fitted with its own loading and unloading equipment (not
shown), and this equipment on the respective hulls may be interconnected so that
there is an in built redundancy available.

The bridge (and optionally accommodation) module 12 may be made of

20 lightweight materials such as aluminium. It is anticipated that the bridge unit
including the accqmmodation section is separate from the portal, is suspended
below it and has a damping effect on the movement of the connecting structures 3
and 4.

It is anticipated that the various units will be constructed in a modular way, so

25 that the vessel can be used for either floating storage or as a distribution vessel.
The present invention can be arranged as a floating storage unit by removing the
bridge and the drive sections. Such a vessel could be towed by existing powered
vessels such as tugs.

As a concrete example of a vessel according to the invention,

30 suitable dimensions of the vessel 1 as shown in Figures 1 and 2 have been
determined for a case where the vessel 1 is intended to have a approximate
deadweight capacity of 500 tonnes of LPG or qutjid equivalent. These are shown

in Figures 6 to 9.



mnimzation is inportant and sinplify construction and mai nt enance of
vessel 1. Also shown in phantomoutline in Figures 1 and 2 is a bridge
nodul e 12vewspestded 25 from structure 3. This provides a lpcrog®hecd!| ity
with an elevated view of the vessel 1 and its surrounds, and could if
required provide crew accommodation. P&rticularly in the case of a

sel f-propell ed version, the vessel 1 may have one or both ends of each
hul | éadand 2kt isa@mdshgen ﬂmﬂmelafimvmmkebintgftmhdeénﬁheMg.inmsahgéf oltan bg
provi de it ont ai nment vessel s suit e for various type 30 o iqu
Dr 1| quefbua 15680 101 igiua faakapmeans & SeRatin iagiest Hhe hHlSaush or o
parti cul ggl i f QLo r i SRl kier kquid
products.Bé'II%rgwdcb:y?fiBh?yi %lgﬁlﬁrsl%t ﬂé’%nrg?%t{/i ’e&e{ﬁ e@f"ﬁa?}egﬁpgﬁﬁgﬁasse??l onal
shape f oonadiullimgylbiegdisplaced relatios 0 Ak ttheP®l diskmices 62 @ppBoxdmajely the
containnment vessels. These nmay be supported by suitable ring or web franes
wi thi A t ARM&JPNES2a and 2b. Figure 5 shows how two LPG cont ai nnent vessels
20 may be arranged in hulls 2a and 2b. Each contai nment vessel 20 includes
a done 22 that projects 5 fromthe hull 2a or 2b, where connections (not
shown) for filThEnga@nmplenpnsﬂudiggt itlee cemtisagertt rextorts 0f| selative bmosemaohed.
Sui t abl e_seal.i.n rra ments. are provided . by known ans where.the dones
29 ext entPRAILITe 1 AT REFTAPDn HoPay 5515 it P8 YR TER Rrcofing o T
cargo t amgentien.cont ai nnent vessels will be fitted at the tine the hulls
are assenbl ed, preferably with all piping being external to the 10 hull
Thi s1Past feature is in fact conpul sory for LPG carrying nautical vessels.
I n anot her enbodi nent (not shown), tension nmenbers such as bracing cabl es
are connected to and/or between points on the hulls and/or connecting
structures. The cables are arranged to keep the flexing of the connecting
structures between the hulls within design limts, for exanple to ensure
that the hulls do not flex out of 15 horizontal alignnent or alignnent in
the direction of travel of the hulls. Each hull may be fitted with its own
| oadi ng and unl oadi ng equi pnrent (not shown), and this equi pnent on the
respective hulls may be interconnected so that



there is an in built redundancy avail able. The bridge (and optionally
accommodation) nodule 12 nmay be nmade of 20 |ightweight materials such as
al um ni unwolos/o#ss7@nt i ci pated that the bridge unit i ncludiPeg/Atee01620
accomodati on section is separate fromthe portal, is suspended belowit
and has a danping effect on the novendfit of the connecting structures 3

and 4. It is anticipated that the various units will be constructed in a
nodul ar @axIMSO 25 that the vessel can be used for either floating storage
or as a distribution vessel. The present invention can be arranged as a
floating storage unit by renoving the bridge and the drive sections. Such

a vesselq coul § bl Que by G PASBOHSVIRY o HRRSRY 4o BaryaEnufE

concret e ‘exanple acco he" 1 nventi on,
gi mensi Od,‘?r]@‘ctémdawmslebstlt\ae sdrmecting $truplues, Ichanacterined eénbthat each

eterm ne or, a case where the vessel .1 is jntended {0 have a apprqxi mate
deadwei g‘l"ﬂnﬂl%"ﬂﬁ@ﬁtw gresipeiudssdegs o Witeh &ac i'ﬁLHpé?%Hﬁ'i’g'gfoé'ﬁta. Saﬁﬁgf%@i(are
shown ignd 's%é%%tig"%‘?igﬂgy \¥BrPBCi thePetBCHNMUPIHAL & Qeadt béctichsesl trRaged
that relative novenment etween the hulls 1n the range'of 45 to 75 cm for
rel at i vecatirgoling strectwes age fexhleawherebydhadweilis are thalprefletefminad exent

provi ded for by_design. For.relative rotations, it is envisaged that the
ends of C%‘%ﬁfﬁ%@ﬁ“%‘é@?g}sﬂ%ﬁa‘;‘? er%ﬁr'i ve to the other by distances in
approximately the 5 sane range. This exanple, including the envisaged
extent of relative novenent capabilities, is not intended in an% way as a

linitatidn orAvpautital wessel daceprdingt e claim eht charactenized 03/ a4stiffoess

PCT/ Auozéigt%i%%gon ]191 said connecting structures such that a majority of said relative

movement of the hulls permitted by deflection of the connecting structures, occurs

remotely from points of connection between said legs and and said hulls.

3. A nautical vessel according to claim 1 or 2 characterized in that the

number of hulls is two.

4, A nautical vessel according to any one of claims 1 to 3 characterized in
that at least one of the connecting structures is a structure selected from among
the group consisting of: portal frames; A-frames; structures of inverted "U" form in
which the legs are connected by an arch-shaped member; and structures of

inverted “V” form in which the legs form the inverted “V".

5. A nautical vessel according to any one of claims 1 to 4 characterized in

that each connecting structure lies substantially in a plane.

6. A nautical vessel according to claim 5 characterized in that the respective

said planes of the connecting structures are non-parallel. -

7. A nautical vessel according to claim 6 in which the said plane of at least

one said connecting structure is angled from vertical by about 30 degrees.



CLAIMS: 1. A cargo carrying nautical vessel having a plurality of cargo
carrying hulls connected by at | east two connecting structures,

char act erwoed/0#377¢ hat each connecting structure incl udesPcegaioonieani ch
each is upstanding froma said hull and substantially rigidly connected
thereto, and in that at |east sectiongq1of the connecting structures are
fl exi ble whereby the hulls are to a predeterm ned extent capable of
novenentgr el ahingitical 9asdbl Adierding toAaryadhé &ficlaifss ¢l toal ahasaterized H ai m |
characterized by a stiffness distribution in said connecting structures
such t hathahsaigjesselisaronsselfipiopelied pad tawablednt anetheruessgl s pernmitted by
defl ection of the connecting structures, occurs renotely from points of
connection between said |l egs and and said hulls. 3. A nautical vessel
accordi n@ to Alruical oesskl cduebeding tozamy one tdfiadlaitize1 touTioharadtetized & i s
two. 4. A nautical vessel according to any one of clains 1 to 3

char act ehptatileapt O'T‘EhBtJ"é‘-lf'tlt%%thcﬂﬁép'éiﬁloﬂ"f{ée%%necti ng structures is a
structure selected fromanong the group consisting of: portal frames;
A-frames; structures of inverted "U formin which the | egs are connected
by an arth- shamedtioainessel accbrdinguotclaies 9aharactedzadeih thet saidr propalsidn ch t he
|l egs formthe inverted "V'. 5 A, utiical vessel according to any one of
cl ai ms 1MEENY ITHRGHE &"it%r@a"ywsﬁ"agl“leach connecting structure lies
substantially in a plane. 6. A nautical vessel according to claim5
characterized in that the respective said planes of the connecting
struct urtk arf mauticphivabsell accardifngntuclaiml 9 vars 301 characteticad inothek said 6 i n
whi ch t he sai d pl ane of g&d:léeaét one said connecting structure is angl ed
f r om verRPOPHISIPMSFDF!S 8 BP¥Re- WO 03/ 045770 PCT/ AUD2/ 01620 11 8. A
nauti cal vessel according to any one of clains | to 7 characterized in
that said vessel is non-self propelled and towabl e by another vessel. 9. A
naut i cal 1essInagtical wessg! accentjngteany asefmlaims @ to thehakactarizeddy n

having a bridge module secured to at least one of said connecting structures.

13. A nautical vessel according to claim 12 characterized in that said bridge

module contains crew accommodation.

14. A nautical vessel according to any one of claims 1 to 13 characterized in

that a said hull contains at least one cargo containment vessel.

15. A nautical vessel according to any one of claims 1 to 14 characterized in

that a said hull contains at least two cargo containment vessels.

16. A nautical vessel according to claim 16 characterized in that each said hull

contains at least two cargo containment vessels.

17. A nautical vessel according to any one of claims 14 to 16 characterized in

that a said cargo container is adapted for containment of liquefied petroleum gas.

18. A nautical vessel according to any one of claims 1 to 17 characterized in
that each said hull is of substantially circular cross section over at least a part of

its length.



that at |east one hull is fitted with propul sion neans. 10. A nauti cal
vessel according to claim9 characterized in that said propulsion neans is
secured ewDapad7y to said hull. 11. A nautical vessel aceomrditngota@ocl aim9
or 10 characterized in that said propulsion neans is of Z drive type. 12.
A nautical vessel according to any ond2of clains 1 to 11 characterized by
havi ng a bridge nodul e secured to at |east one of said connecting
structures. 13. A nautical vessel according to claim12 characterized in

t hat sai br| ule contains crew aggo ti.on cal vessel
acoor di niP o AfpusREl Yesedl Benarcia B S8 ardEreReliehe i thataal HubShte b ov)
cont ai nss@;sarb@@%y afsBALOh WP@@%OM% 38lto 019 huf didkbicesl vessel
according to any one of claims 1 fo 14 characterized in that a said hull
contains at |east two cargo contai nnment vessels. 16. A nautical vessel
accordi ngpt o gl fichPves %%Eéfdlﬁqefb h%bh%tofe&&%ssi“tg 1@‘Hcluo%§‘fe?fisibﬁ1 at

| east two cargo contai nment vess nauti cal vessel according to any
one of mnemtteriébxtendmgchNMesalzjebulisnandhadamedawbenanguse:dom fimiting i s
adapt ed f or ,.contai npent, of uefied, petrol gu 18 A nautical vessel
accor di §'S2HIamMENs R ge sgid QH”&I '?SPSCﬁt% t&}ﬁgﬁﬁ@?}g&??&f&wﬁ' that each said
hull is of substantially circular cross section over at |east a part of

its length. WO 03/045770 PCT/ AU02/ 01620 12 19. A nautical vessel according
to claim 18 characterized in that said hulls are separated by a distance
in the range of about 0.85 to 0.9 hull dianeters. 20. A nautical vessel
according to any one of clains 1 to 19 including tension nenbers extending
between said hulls and adapted when in use for limting msalignnent of
said hulls with respect to their direction of travel.



