TRI MARAN MOTI ON DAMPI NG Fi el d of the Invention This invention relates
to nmulti-hulled vessels configured as trimarans conprising a 5
centrally located main hull and two side hulls. Mdire particularity,
the invention is concerned with trimrans incorporating notion

control to provide danping to ﬂﬁ'ﬁ“ ~on, typically
wave-i nduced notion. The i r-ll\tﬁeln [ onﬁﬁ\ggT @gj\f—‘ e\glﬂg%d particularly,

al t hough not necessarily solely, for trimarans configured as high
speed comrercial and mlitary vessels, such as 10 ferries, for
passenger and cargo transport, including vehicle transport.
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understanding of the present invention only. The discussion is not an
acknowledgement or admission that any of the material referred to is or was part

15  of the common general knowledge as at the priority date of the application.

Where sea-going vessels are designed for high speeds, it is generally desirable
for reasons of efficiency to have a hull which is long and thin. However, this leads
to a lack of stability and the vessel might easily capsize. Therefore, many high
speed vessels are designed with two or more hulls which are long and thin, or

20 long and narrow, and are arranged in such a way as to provide improved stability.
Typical examples of such vessels are the two-hulled catamaran and the three
hulled trimaran.

The long, thin hull realises the desire for propulsion efficiency with high speed for
installed power, but long, thin hulls are easily affected by waves, and vessel
25 motions can become undesirably excessive. The reason for this concerns the
area and the moment of inertia of the waterplane of the vessel. A vessel with a
high waterplane area and moment of inertia will resist motions more easily than

one with a smaller waterplane area and moment of inertia.



2 A vessel having a relatively thin hull will have a smaller

wat er pl ane area and nonent of inertia, and it ;follows that such a
vessel wll be nore susceptible to wave-induced notion. However, a
vessel that is easily set into notion2zby waves is conversely easily 5
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vessel from rolling in waves, anti-roll fins ha een tted on each side of the

15 main hull. These anti-roll fins are essentially moving hydrofoils, similar to the

corresponding devices fitted to more conventional monohull vessels.

Anti-roll fins are effective in reducing roll, but they have an unwanted side effect in
that they will also generate forces in unwantéd directions when the vessel is
rolling; specifically, they can induce yaw, which will move the vessel off the

20 selected course, as well as a small component of sway. The yawing and sway
forces are the inevitable result of fins which are not horizontal, as the lift
generated by a fixed non-horizontal fin when a vessel rolls will have vertical
component (reducing rolling) and a horizontal component (increasing yaw and
sway).

25 It is known that it is beneficial in order to reduce rolling to position the fins
perpendicular to the line of rolling, which usually results in the anti-roll fins being
mounted off the horizontal plane.

Any unwanted yaw forces will require a steering course-correction from the

helmsman every time the vessel rolls, which is clearly undesirable.

30 1t is against this background and the problems and difficulties associated

therewith, that the present invention has been developed.



perpendicular to the line of rolling, which usually results in the
anti-roll fins being nounted off the horizontal plane. Any unwanted
yaw forces will require a steering coursexncorrection fromthe

hel neman every tine the vessel rolls, whi¢h is clearly undesirable.

- 3 - Disclosure of the Invention Accordlng to a first aspect of the
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main hull and the aft motion damping device disposed adjacent the stern of at

least one of the side hulls.

Preferably, there are two aft motion damping devices, each aft motion damping
20 device being disposed adjacent the stern of a respective one of two side hulls on
opposite sides of the main hull.

Preferably the multi-hulled vessel is configured as a trimaran having two side hulls
on opposed sides of the main hull.

Preferably, each damping device is configured to resist wave-induced motion of
25 the vessel and thereby provide a damping effect.

The damping effect may be to any one or more wave-induced motions including,
but not limited to, pitch, roll and yaw.

Each dampying device may comprise an underwater hydrofoil, although other
damping arrangements are of course possible.



- 4 - Each underwater hydrofoil may conprise a T-foil involving a
hori zontal Iy di sposed wing foil nounted on the |ower end of a strut
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provision of active surfaces responsive to a control system to facilitate adjustment
in accordance with changing conditions. With such an arrangement, the hydrofoils
15 may be utilised to provide lift and/or provide a steering or directional control

function.

Each hydrofoil may be located in relation to the respective hull to be accessible for
maintenance or repair while the trimaran is afloat. In one arrangement, the
hydrofoil may be readily detachable from the hull. In another arrangement, the
20  hydrofoil may be accessible for maintenance or repair without requiring
detachment from the hull. In the latter arrangement, the hydrofoil at the stern of
each side hull may be adapted to be selectively movable upwardly into a position
where it is readily accessible to personnel operating from the hull. In this way,
maintenance operations can be performed on the hydrofoils without necessitating
25  dry-docking of the vessel.

Typically, the size of the motion damping device in the horizontal plane is a
compromise between that needed to adequately dampen the multi-hulled vessel
without creating excessive resistance to forward speed. The size required to
adequately dampen the multi-hulled vessel motion is given by the ratio of the
30 second moment of areas of the motion damping devices, in plan view, to the
second moment of area of the waterplane of the multi-hulled vessel. Considering

longitudinal motion (pitching), the second moment of area of the forward motion



25dry-docking of the vessel. Typically, the size of the notion

danpi ng device in the horizontal plane is a conprom se between that
needed to adequately danmpen the multi-hulled vessel w thout creating
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According to ﬁﬁﬁﬁj the invention there is provided a
mul ti-hulled @e@%e cgﬁE%eg%Sﬁgi a main hull and at |east one side hull

to each side of the main hull, each hull having a bow and a stern,
and noti on cdheoopdinggan setond pspedtdofntipe invention there is provided a multi-hulled

vessel comprising a main hull and at least one side hull to each side of the main
hull, each hull having a bow and a stern, and motion control means for providing

10 damping to wave-induced motion, the motion control means comprising a forward
motion damping device disposed adjacent the bow of the main hull, and an aft
motion damping device disposed adjacent the stern of at least one side hull on
each side of the main hull, wherein the second moment of area of the forward
motion damping device, in plan view, about the centre of floatation of the multi-

15 hulled vessel is between 5% and 15% of the second moment of area of the
waterplane of the multi-hulled vessel, and wherein the second moment of area of
each of the aft motion damping devices, in plan view, about the centreline of the
multi-hulled vessel is between 2% and 6% of the transverse second moment of
area of the waterplane of the multi-hulled vessel.

20 According to a third aspect of the invention there is provided a trimaran
comprising a main hull and two side hulls each having a bow and a stern, and
motion control means for providing damping to wave-induced motion, the motion
control means comprising a forward motion damping device disposed'adjacent

~ the bow of the main hull, and two aft motion damping devices disposed one

25 adjacent the stern of each side hull, wherein the second moment of area of the
forward motion damping device, in plan view, about the centre of floatation of the
trimaran is between 5% and 15% of the second moment of area of the waterplane
of the trimaran, and wherein the second moment of area of each of the aft motion
damping devices, in plan view, about the centreline of the trimaran is between 2%

30 and 6% of the transverse second moment of area of the waterplane of the
trimaran. |



10 danping to wave-induced notion, the notion control neans
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Description of the Drawings 5 The invention will be better
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enbodi nent thereof "as shown I n acconpanyi ng draw ngs i n which:
Figure 1 is a schematic rear elevation of a nulti-hulled vessel
accordi ng to the EigyRifieaschematiglierieievatianof theavessehanidng a mai n
hull and two side 10hulls; Figure 2 is a schematic plan view of the

mai n hul l9sand th@ug@5rwblf§r_thérlsL:H§,h5gé }&geié@ag&; Hﬂ\'ﬂél\%rs? tion

danpeni ng devices; Figure 3 is a schematic side view o e vessel;
Figure 4 is % schematic front elevation of the vessel; and 15Figure 5

is a further Beshbinda(®) fos Gareriag Qutshe davention essel . Best Mbde(s) for
Carrying Qut the Invention

The embodiment shown in the drawings is directed to a multi-hulled vessel
configured as a trimaran 10. The trimaran 10 according to the embodiment is a
high speed, commercial, sea-going vessel operating as a ferry for passenger, and

20 cargo transport, including in particular vehicle transport, or as a military vessel.
Typically, the trimaran is of a size in the order of 80 to 130 metres, although it is of
course not limited thereto.

The trimaran 10 comprises an understructﬂre 11 and a superstructure 13. In this
embodiment, the understructure 11 and superstructure 13 are both constructed

25 primarily of aluminium, although of course any other appropriate construction
materials may be used. The waterline in relation to the understructure 11 is
identified in Figures 1, 2 and 3 by reference numeral 14. The centreline of the
trimaran is identified by reference numeral 12.



The enbodi nent shown in the drawings is directed to a nulti-hulled
vessel configured as a trimaran 10. The trimaran 10 according to the
enbodi nent is a high speed, comrercial, e? goi ng vessel operating as
a ferry for passenger, and 20 cargo transport including in
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A propulsion system (not shown) is provided for delivering propulsive power to the
main hull 15. The propulsion system comprises propulsion devices such as
steerable water jets 42 at the stern 27 of the main hull 15.

15 The trimaran 10 is provided with motion control means 40 for providing damping
to wave-induced motion, thereby offering ride control.

The motion control means 40 comprises a forward motion damping device 41
disposed adjacent the bow 25 of the main hull 15, and two aft dampening devices
43 disposed one adjacent the stern 33 of each side hull 17. With this

20  arrangement, one of the motion damping devices 41, 43 is located at or near each
apex of a notional triangular envelope of the trimaran 10, as depicted by reference
numeral 44 in Figure 2.

Each motion damping device 41, 43 is configured to resist wave-induced motion
of the trimaran and thereby provide a damping effect. The overall damping effect
25  includes damping of pitch, roll and yaw.

In this embodiment, each motion damping device 41, 43 comprises an underwater
hydrofoil 45, although other damping arrangements are of course possible.

Each underwater hydrofoil 45 comprises a T-foil involving a horizontally disposed
wing foil 47 mounted on the lower end of a strut 48 attached to the respective hull.
30  The wing foil 47 is configured similar to a NACA foil section and the strut 48 is
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w ng foi Hod7 ieuRiliRdd BnfifialiVeRr dpfifredlicforst rut 48 attached to the
respective hull. 30 The w@gg foil. f16"})dis configured simlar to a NACA

oL oo g LB s 59 it i b Fearonre SE1S T s tobe
condi tions tyRieaibl RNCRAEMETREe or repair while the trimaran 10 is afloat. In one
arrangement, the hydrofoils 45 are readily detachable from the respective hulls

15, 17. In another arrangement, the hydrofoil 45 at the stern 33 of each side hull

15 17 is adapted for selectively swinging movement into a position where it is readily

accessible to personnel operating from the hull.

In this embodiment, the size of each hydrofoil 45 in the horizontal plane is a
compromise, having regard to the size required to adequately dampen vertical
motion of the trimaran 10 without creating excessive resistance to forward speed.

20  The size required to adequately dampen the trimaran motion is given by the ratio
of the second moment of areas of the hydrofoils 45, in plan view, to the second
moment of area of the waterplane of the trimaran.

In relation to longitudinal motion (pitching), the second moment of area of the
hydrofoil functioning as the forward motion damping device 41 about the centre of
25 floatation of the vessel is between 5% and 15% of the second moment of area of

the waterplane of the trimaran.

In relation to transverse motion (rolling), the second moment of area of each
hydrofoil functions as one of the aft motion damping devices 43 about the
centreline of the trimaran is between 2% and 6% of the transverse second

30 moment of area of the waterplane of the trimaran.



In the arrangenent illustrated, the hydrofoils 45 are so positioned

on the hulls 15, 17 that the respective wing foils 47 are at a conmon
depth, as depicted by broken 5 |ine iden'g%f_i ed by reference nuneral

50 in Figure 4. In another arrangenent, the wing foil 47 of the

hydrof oi | 45 Feomtthe fomigoingyylitlis Hvideny thet thé preshnt fepistimeepplovidesa bitple
wing foils 47 OL, },Q;rp%ﬁrofoi | s 45 ofn the side hulls 17. . Each )
hydrof oi | 45 YFEhig ¥e @rraperiBant for frepig: waverhiRad mptisas JEagiymetion
of attack to i i ; j ki i : i :
'S Al so of aCToBIRTaEeric (5 PaLEs side ¥ SRipl) gl Wik GG PHiton
hydr of oi | 45 of theslsinpwan anaé Heatebynprovidgt a dampingtaftect taswava-ingdeced notiobs.

17 as to be accessible for naintenance or repair while the trimaran

10 is aflgat 4t dH R6e %EBI%’&H%@ tﬁé‘?ﬁ@éﬁf%@‘iﬁ\%nﬂén?sr fot 1A % the scope

det achabl e fromthe respective hulls n anot her arrangenent,
t he hydr of oi lof #f2 amboHimestt eleacri®dpfand dbét \&rives lkhhhgdsand meodiftbagiordnay be

accessi bl e t 5s R RRRERATRAN, o Sse B TN TET S crboai ment

the size of each hydrofoil 45 in the horizontal plane is a
conprom se, Byvivay ofegaardplepirt ifee ®ndmdiraegnti destribed aiteiguadteinierdiedpthat the

vertical notion. of the.trijmaran Lt hout creatin cessive .

resi st ance tgﬁqqg,r\,\,g?glpg}ge VIes® )Fﬂe i 98Nea iaggﬁ'oﬂﬁlezﬂ'@ﬁﬁa‘?@%?mg wave-
danpen the tindueed mowdn By theé pgddtioRYoftiifteby prdsenfifg tahearifis N ittaBKR tthe
of areas of the hydr foid*_s 45, én plan view, to the second nonent of
area of the \?/&F%’F‘é\ga rectin. tRathar Mg matiop famering deyices i tAddrrasimply
moti on (pit ciitalded (thegaRFaRdrdButERte % WaRAINALCEDEnBYSH. OfiBivbver, in other
functioning as the forward notion danpi ng device 41 about the centre

of 25 fl oat aemhedinentadhe eaafion dampiagwiericeshlakid mayRiso heused togenerate
nonment of ar of the waterplane of the trimaran. In relation to
transverse notion (rolling), the second nonment of area of each

15  Further, in the embodiment described, the motion damping devices 41, 43 are
fixed and without moving parts. However, in other embodiments the motion
damping devices 41, 43 may be configured for active control, such as through
provision of active surfaces responsive to a control system to facilitate adjustment
in accordance with changing conditions. In particular, the aft motion control

20 devices 43 may be provided with active surfaces to offer a steering or directional
control function to augment the steering function provided by the steerable water
jets 42.

In the embodiment described and illustrated, the forward motion damping device
41 is disposed adjacent the bow 25 of the main hull 15, and two aft démpening
25 devices 43 are disposed one adjacent the stern 33 of each side hull 17. Other
arrangements are possible; for example, there may be two forward motion
damping devices 41 is disposed one adjacent the bow 31 of each side hull 17,
and one aft dampening device 43 are disposed one adjacent the stern 27 of the
main hull 15.

30 Throughout the specification and claims, unless the context requires otherwise,

the word “comprise” or variations such as “comprises” or “comprising”, will be



hydrof oi | functions as one of the aft notion danping devices 43 about
the centreline of the trimaran i s between 2% and 6% of the transverse
second 30 nonent of area of the materplani of the trimaran. - 9 -
Fromthe foregoing, it is evident that t héo present enbodi nent
provides a_siumlepstied timblytnefdciion 8r 8'iABAGBEEr HObrAIRBH ibgers but not
wave-i nduced notions. not i on danpl ng devi ce~func g

passi ve st at é¢heexslupipnyof eayioterirteger erdircepl ofiptdgers. of the tr| mar an
and thereby provide a danping effect to wave-induced notions. 5It
shoul d be appreciated that the scope of the invention is not limted
to the scope of the enbodi nent described, and that various changes
and nodification may be nmade w t hout departing fromthe scope of the
invention. By way of exanple, in the enbodi ment described, it is not

i ntended that the notion danping devices 41, 43 generate additional
forces opposing wave- 10 induced notion by the production of lift by
presenting an angle of attack to the oncom ng flow direction. Rather
t he notion danping devices 41, 43 are sinply intended to generate
resi stance to wave-induced notion. However, in other enbodi ments the
noti on danpi ng devices 41, 43 may al so be used to generate |ift.
15Further, in the enbodi nent described, the notion danping devices
41, 43 are fixed and w thout noving parts. However, in other

enbodi nents the notion danpi ng devices 41, 43 may be configured for
active control, such as through provision of active surfaces
responsive to a control systemto facilitate adjustnent in accordance
wi th changi ng conditions. In particular, the aft notion control 20
devices 43 may be provided with active surfaces to offer a steering
or directional control function to augnent the steering function
provi ded by the steerable water jets 42. In the enbodi nent descri bed
and illustrated, the forward noti on danpi ng device 41 is disposed

adj acent the bow 25 of the main hull 15, and two aft danpening



25 devices 43 are disposed one adjacent the stern 33 of each side
hul | 17. OQher arrangenents are possible; for exanple, there may be
two forward notion danping devices 41 is di sposed one adjacent the
bow 31 of each side hull 17, and one aft danpeni ng device 43 are

di sposed one adj acent the stern 27 of the fain hul I 15. - 10 -
understood to inply the inclusion of a sthted i nteger or group of

i ntegers but not the exclusion of any other integer or group of
integers.  Thhe@RimS DXHdiRGHe hﬁ\%dﬂwﬁgtﬂs%laﬂvé.s Fol lows: 1 A

mul ti-hulled vessel conmprising a main hull and at |east one side hul
to each side of the main hull, each hull having a bow and a stern,
and notion cdnty Blithpulies YQﬁseb‘PQWP"dﬁ"FﬂgadﬂwﬂiW ansl akleast ongugide hull to each

“notion, th t i Si i QN
Gorpt ng dovi ce eoob B8 el ndl, SR bRl Bwan® s e, Ak Mdiop gpptro
aft notion danpleansdévri peovitiing alampingljtaceate-trdecet emnotiod, the heaidh ooetrol

th f the huyll. in th d .nonent of = the forward
ot on_darfbi ng e EORPAS e h Bl Mt Srne e fice Shomosgd PG the
of the nulti-hbbledf oesskthd Bullseaneem Snatidnlddmeihg ldevicsasigpthedlfYjacent

nonent of area,of {he terpl ane of t mul ti-hulled vessel, and
wherein the sed¥hSterBREAL leagt %{?ee%t?‘ﬁf OQ’E'SHWUP: whereift thengncopd nRmentef area

devices, in plan tMé%M%Omotfbhed&ﬁﬁwgehé\ﬁ@e,ofn E% M%ﬁrﬁutgﬁgacenﬂe of

vessel is between 2% and 6% of the nsverse secon rea
of the wat er pl #aatagpntafethgumulti-hulied eesselsisebetween25%Tard 8P4 iof Hiné | setond

vessel acgpr di clsal j j dayi ' onfiqur.e
o resi ot Cnave! IAHce HrBR ot the ke AR 054 SBatdl S8 WeBeiR e
3. The nul ti - hebteon vessent efcareaddfnepdhoottre aft Imotior? datmping devibes, in plan
forward notion ' evi i.s di.sposed. adj acent th ow of fhe

main hull and ¥ %%%%g}?o%%ﬁﬁhﬁgﬁﬁ%wgVﬁ% ‘éeséf?é‘ﬁgéﬂeﬁ'ajzgééﬁf’ 6% of
the stern of athd tantverse setondencrhelst Bfuhdes. ofdthe THateiplhhé of Whé @Rllti-hulled
vessel accordi ng?stqiocl aim 3 wherein there are two aft notion danpi ng

devi ces, each ¥ tion danpi ng devi ce being di sposed adj acent the
stern of a respective one of two side hulls on opposite sides of the

mai n hul 115 22. FheThaltirdiied -Jegbélestosaiitgto RGATTWABILIP eaBY o%ﬁﬁ:iﬁé dblige is
precedi ng cl ai ns erein eacgh dané)g ng device conprises an underwat er
hydr of oi I . configured to resist wave-induced motion and thereby provide a damping

effect.

3. The multi-hulled vessel aécording to claim 1 or 2 wherein the forward motion

damping device is disposed adjacent the bow of the main hull and the aft

20 motion damping device is disposed adjacent the stern of at least one of the
side hulls.

4. The multi-hulled vessel according to claim 3 wherein there are two aft motion
damping devices, each aft motion damping device being disposed adjacent the
stern of a respective one of two side hulls on opposite sides of the main hull.

25 5. The multi-hulled vessel according to any one of the preceding claims wherein
-each damping device comprises an underwater hydrofoil.

6. The multi-hulled vessel according to claim 5 wherein each underwater hydrofoil
comprises a T-foil involving a horizontally disposed wing foil mounted on the

lower end of a strut attached to the respective huill.



6. The nulti-hulled vessel according to claimb5 wherein each

underwat er hydrofoil conprises a T-foil involving a horizontally
di sposed wing foil nounted on the |ower end of a strut attached to
the respective hull. -12- 7. The nulti-hulled vessel according to

claim5 or 6 wherein each hydrofoil preseq#s a nomnally zero angle
of attack to the oncoming flow direction ifi"order to reduce drag and
is also of a streamined configuration for drag reduction. 5 8. The

mul ti - hul | ed 7eRReim@tHaned Nessél aéctring: tod cliim 75 Ve BeiAeRds Neach hydrofoil
hydrofoil is located in relation to the respective hull to be

accessi bl e for RIBSPNE mACRIRAIY rza5ai anglhiof atieglk tentheionvomirgl flows disection in

afloat. 9. The L5 i t .M, 8 i,h_each
hydrofoil is re(gg!?l }\;o (Teé%j gg%a%?% rdo%ﬁge&ﬁl?% .SQT%@b%h%M%PthLOHU qregrag
vessel accordi ngdudfiorl ai m 8 wherein the hydrofoil at the stern of

each side hull is adapted to selectively nove upwardly into a

i IS . ! | 0 N
Phe hu1. LA e TRHEFRES Ys3EERoSahE b RS ST Sehgien hach hydrotoi is
precedi ng cl ai Hecatéd ah wefationito ¢t séspectivehull 15 bb2adcgssibld fdtuhbitenance or

vessel comprising_.a mgin hull.and at |east_one side hull to each side
of the main hu|'F,ga'é§’5ﬁeﬂ'{ﬁWUh'ah\Hq'ﬁa vespMP afieBta stern, and notion

control neans for providing danping to wave-i nduced notion, the

moti on cont r &. Treamsiltcluliedl wésegl acdopdingtd dllini ® WHERSRI XEhd@Mre®il is readily

di sposed ad] acgp thgg b{r)w ﬁé Eh? main hull, and an aft notion danping

devi ce di spose eg?ﬁ leromiRe bl.st ern of at |east one side hull on

each side of the main hull, wherein the second noment of area of the

forward nt0i o). Thepiultzhdied esssel dcddrdifg o elim BOWHErelh @ IR/l 68il O%ththe stern
e

floatation of the nEI t(g hul | ed vessel 1s between 5% and I5% of t|
second nonent & €8FR$1a5t hylhis agaptadoselectivelyfaova upwangly inteia\position where

and wherei n t het i§ eEANN J¥REBIc % pfsdAnal ;ﬁ@é&h mot i on
danpi ng devi ces, 25 iﬁ pl an vi ew,p aboUt ? e c@ﬁ%?ﬁ‘elqﬁ%g&%f t he

mul ti-hulled vessel s between 2% and 6% of the transverse second
monent of ar eH-’gf mulikhyliade vEssel cagording teulany- Roe | efd the sivereding digims  of
13. A trimaran GRiRihivth 88nstri@bn hul | and two side hulls each having a
bow and a stern, and notion control neans for providing danping to
wave-induced notion, the notion control means conprising a forward
motion dati Hg-Aswlt-bulied yessslicomprgiaaE main !mdwrgj at lresthatiensitialHujl taiedch
two aft notion gfanps e =\VE j jace t m of
each side hull ,s v\-/her{ehl%nmtg wemsﬂégg%wnugﬁ%%ﬁ@og%gﬁuog% {i%rg ?ﬁ?iﬁ&&?" control
nmot i on danpi ng Merarisc &r proviging damping dbowave-inelucedit metiarf, fhieo atatibhocontrol

Che' het o i e A SBT3, et e RErRESC0T et o%Elne
of each of the baitofitheimaindaitpamg adefi metion dampingrdevicandispésud adjacent the
20  stern of at least one side hull on each side of the main hull, wherein the second
moment of area of the forward motion dampihg device, in plan view, about the
centre of floatation of the multi-hulled vessel is between 5% and 15% of the
'second moment of area of the waterplane of the multi-hulled vessel, and
wherein the second moment of area of each of the aft motion damping devices,
25 in plan view, about the centreline of the multi-hulled vessel is between 2% and
6% of the transverse second moment of area of the waterplane of the muiti-
hulled vessel.



10t he centreline of the trimaran is between 2% and 6% of the
transverse second nonent of area of the waterplane of the trimaran.
14. A multi-hulled vessel substantially as herein described with
reference to the acconpanyi ng draw ngs.

-13-

13.A trimaran comprising a main hull and two side hulls each having a bow and a
stern, and motion control means for providing damping to wave-induced
motion, the motion control means comprising a forward motion damping device
disposed adjacent the bow of the main hull, and two aft motion damping

5 devices disposed one adjacent the stern of each side hull, wherein the second
moment of area of the forward motion damping device, in plan view, about the
centre of floatation of the trimaran is between 5% and 15% of the second
moment of area of the waterplane of the trimaran, and wherein the second
moment of area of each of the aft motion damping devices, in plan view, about

10 the centreline of the trimaran is between 2% and 6% of the transverse second
moment of area of the waterplane of the trimaran.

- 14.A multi-hulled vessel substantially as herein described with reference to the
accompanying drawings.



