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WO 2008/ 000838 PCT/ EP2007/ 056614 1 Ship The
i nvention concerns a ship in accordance with the

w@e@antises of claim 1. Such a ship is known fropPCI/EB2007/056614

publication Keuning, J.A ;1 Toxopeus, S.; Pinkster,

J.; The effect of bow 5 shape on the seakeeping

perfo nce of a fast nonohull; Pro- ceedi ngs of FAST
2001 ﬁ?erence, Sept enber 2001; page 197- 206; I1SBN O
903055 70 8, publisher The Royal Institute of Na- val
Ar chi feetsvenniphi eopiibiniscat b orp tive ashippdaccordithgt o
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Qéééﬂ%ﬁﬁb@9§A§f Z@hﬁc%H%éRﬂﬂ&y deskefnd s dovat whEd 197-
smal 1 yaw angles this l'eads to vortex shedding near
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Svercone thi s dlsa van age e %ShipTi §7ith ““a6cor dance
mtr@mclloaﬂ Mslde Byrigiedi ag the Howsoli tbssyshimhedeustomary

i gned for high speeds a considerable radius the flow
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an enbodi ment of the invention the ship Is

acd©$dmn@ bo téad mn2Zerbact hic avayaexrcessi rtéast agnatinonhe

0] t an e nd spra eneration are .avoi.de 25 .
PR PRt B s e o it P gt on
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to obtain mninal flare in the bow sections so that

fhe ?ﬂ%ﬁﬂhﬁéea Yotafdrentpacqay & fieAér eases @ﬁpysﬁn?¥9hﬂilty
g§s§héiéﬁggtly with the draught

In order to overcome this disadvantage the ship is in
accordance with claim 1. By giving the bow of this ship de-
signed for high speeds a considerable radius the flow along
the bow is more stable which improves the course stability at

small yaw angles.

In accordance with an embodiment of the invention the
ship is according to claim 2. In this way excessive stagnation

point resistance and spray generation are avoided.

In accordance with an embodiment of the invention the
ship is according to claim 3. In this way it is easy to obtain
minimal flare in the bow sections so that the displaced volume
in waves increases only more or less linearly with the draught

and so leads to better ship behavior in waves.

In accordance with an embodiment of the invention the
ship is according to claim 4. In this way, the fins give the

ship improved course stability independent of any control sys-



and so |l eads to better ship behavior in waves. 30 In
accordance with an enbodi nent of the invention the

wa beog/oom3according to claim4. In this way, theCt/EP®07/056614
give the ship inproved course stability independent
of any control sys W) 2008/ 000838 PCT/ EP2007/ 056614 2
tem The location of the fins forward of the
Pﬁ@puqf@i encabaps ofarkdet hens Udderts) OEr@wmr:@paés'a@rh organs

%2 gﬁ%%e ?#%%%%@gg:%e éﬁ%ﬁéfdggr r%gé%? ltug%lons

ghepek@s daer esut tofe trbbs @ertaid @mptneafcehylgwaﬁm OMienQud—
course stability under adverse condltlons
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§H]!>Poxh%ga%%9E9é nél:éb%l%'t?' Mer Byvbaving,dfhe bhos in a

sli ght ang e they are preloaded and are imedi ately

active Ekcey@¥$ﬁgﬁ|%ﬁbo%ﬂhﬁn.o%pEggeﬁﬂkﬁlhgn the

p05|t|ve effe accordance with an enbo

ehip hies ianventiinn thelashi p. iBy axamngh tige tfonel ahma Gslﬂgmt
t hi the ship can be brou i.n a speed, dependent
BRI Dot PoR FIASPERGente o1 RBNeT DAEE OF Srlsys o Sreil
dhstdipulsi opnt oy the rship, tider %@xlw@@@ﬂ’f@c@r ag and

i mproving propul sion efficiency. 15 In accordance wth

an embodi IRt Qbe e %Yae@Pnb%‘mﬁJ}% oFNkRe | §mf'3e%0c%9' B8

toclaim7. By using the flow direction out of
nbzzlssem@phdi@q'sieéaamg6anﬁldmeatwmg1ﬂhesadpus¢mﬁke
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of the sta- tionary fins with the horizontal fin for
gBAHRING O her UPUeEri@” of f doviidrd force nakes a
conpact design possi ble whereby due to the depth of
the hérizomrabntenvilie dderabpomaft thetherinvezonpal the

shlp s R %%%QEE& to claim 7. By using the flow direction out
of the nozzles both for steering and creating the adjustable

upward or downward force a compact design is possible.

In accordance with an embodiment of the invention the
ship is in accordance to claim 8. The combination of the sta-
tionary fins with the horizontal fin for generating the upward
or downward force makes a compact design possible whereby due
to the depth of the horizontal fin the aeration of the hori-

zontal fin is prevented.

The invention will be explained in more detail below
with reference to several exemplary embodiments by means of a
drawing, in which:
Figure 1 shows a perspective view of a ship according a first
embodiment of the invention, whereby the propulsion means in-
cludes propellers,
Figure 2 shows a body plan of the design of the ship according

to the invention, whereby figure 2a shows the various cross
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25 The invention wll be explained in nore detali
below with reference to several exenplary enbodi nents

whyoosmarsss of a drawi ng, in which: Figure 1 sheP@EEP2007/056614

per spective view of a ship ;maccording a first

enbodi nent of the invention, whereby the propul sion
means in- 30 cludes propellers, Figure 2 shows a body
pPahl ofs/t hegdesign sePvehensHijsicareor ding fiperehec shows

| reby figure 2a shows the various cross
%g% tst%@oﬁmgg PCT/ EP2007/ 056614 3 sections, figure
2bgshols shhes sidemitewaand friqgurfe 2€ showhipt he Hotdomnce
view, Figure 3 shows schematically the aft of the ship

ht%c%ﬁﬂﬂﬁnéel“vﬁ%Q¥'Wﬁﬁﬂr%PQ.%qwsBQEkv%ﬁWaN and in side
Yhﬁﬂ%e 9 Bhgisesdhshewsschemt igal Ly the afit, of $$E%rdance

in accordance wth a further enbodi nent of the
wnvkerﬁlf@mtbﬁrb@m@mlm@wtaﬂﬁ ire lsivdetvrewn Peghreids and in

3m5 schenatlcally the bottomview of the aft of the
Eﬁ iI'p of "t he previ ous enbodi nents and specifically the

roguian-5 LOogkes@lentdhecueryiwcal vhitRsm anwh bifgune &t of the
shows a perspective view of an aft ship according to
anty Uit HeF BADGEIUTRRICBRLRHE S RPENEPYM, L ARl Bby ¢ Hoe an-

85@gﬁ§§%%nveg§9§§_%QQludgn&aterjets Figure 1 shows a

ship whi ch s designéd in accordance 15 with the
Bo@wmpﬂhmhaWSOﬁdMﬂ@pEotﬁV@uneonfThe afhi phlpi scdeeding to

Si for h, speed nd has a.single |on nd .
3t e e S e P EM o el By Yfer s B ton
hubhs isyatigkeastedjicte. times the beam and for |onger
ships as much as seven to eight tinmes the beam In

shorterqgshi ps shBes beaniips 17 ghati vel yickagges 20 a%owsnce
hul | nust i nclude the propul sion neans and a w der
pegmthe body plan according to figure 2. The ship 1 is de-
signed for high speeds and has a single long and slender hull
with sides 19, whereby the length of the hull is at least five
times the beam and for longer ships as much as seven to eight
times the beam. In shorter ships the beam is relatively larger
as the hull must include the propulsion means and a wider beam
ensures that there remains sufficient stability. The ship 1
has one or more propellers 8 and one or more rudders 9. For

manoeuvring there is a bow thruster 4 near a bow 3. The lay

out on deck is as usual for instance with a wheel house 2.

As can be seen in figure 2 the hull of the ship 1 has a
special design, in more detail the design is such that a re-
duction of the Froude Kriloff forces in particular in the
foreship is achieved by minimizing the change in momentaneous
submerged volume of the hull whilst it makes larger relative
motions relative to the water level due to waves or the ships
motions. This results in a design applying vertical sides 19
as much as feasible. A further measure in the design is to

reduce the change in waterline beam of the sections in par-
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ensures that there remains sufficient stability. The
ship 1 has one or nore propellers 8 and one or nore

wo paldeoms3®. For nmanoeuvring there is a bow t hp@EERI00%4056614

near a bow 3. The lay out on deck is as usual for
instance with a wheel house 2. 25 As can be seen in
figure 2 the hull of the ship 1 has a special design,
tAcwore ldetaf| fetrshdesivgnl $ts isuahkehatha fogesduét omer
?Elé@qﬁfﬁﬁ%ggnnghﬁgf6&8[?&&1&Qﬂ%35%'§%$@ﬁﬂkﬂ %DgEe in the
oreship 1's achieved by ninim zing the change in
homesdarneadsansé ubnermgedhy el uneref ot heedrwulde rabichstlirte or
makes | arger relative 30 notions relative to the water

PEVRIOHUESEot Wl es GRTERR SHIES A Abt PONSTarPhi SV r@stl% $°

ERe &:1d63jc00rappl YiINGVRELL Cal $i.desc 49, aS sMHER: RSzed and
feasible. A further neasure in the designis to

reduceathe lehabye dhangas ert i e bednraynamhe detti onstha

?aEes\M:)L 2%918/ 0919181982epcr{3Epzocgr7/a%51%61€'he 4frteie%%la%r inn tbhreln -

BF Bshitp Whi st~ Vaked the Foredar o | diger e r ef At ie 9

B 1 ONS .dethi Sihdmld es ghberewasrdd mhaiwml I liar enknfdhship

bow sections and a bow 3 has a nore or |ess vertica

FRAE OrenteXEeREls 1R9Y2PRAN S Wegreesetorward or

backward. By doing so 5 the change of the added nass

of théhgeEtdudis of simifasicged amd 1nwithh £ hagsHbso sphen 1in
es, i dr.odynam.c, | ift, i e, .foreship

B Zed® Byt nesaarha t HEHeB5art She Berng rag =™

trree delcknaltEnénddlhicgher débowarrds § heiboweéntine tthee 5 to-

foreshi sufficient reserve buqyancy I S guar ant eed.

Y6 TRe “RROLISHR Oi e Eaed -BResro i ATFhEFHR dehipate and
$HOWY d N e bl Q&S 21aS sdeeke [ 4N 13, pb St JGRERIBIMGON re1a-
ship size, speed and wave clinate involved. A
tdownwentdsns| difiengeners rlenki hel 5 atoit wevgs tt e 1f gheship 3
revents.t ections there.to leave and re-enter the
RefL ) O DRED TR RS et R et gl %
b ver Imaki ONs.ThEhemeemt ref hiepet Svd Slabel tnl GveslotReAr 21 is
the bow 3
dependent on ship size, speed and wave climate involved. The
deadrise angle of the sections from bow to stern is carefully
determined in order to minimize exciting forces and yet main-

tain sufficient hydrodynamic lift with minimal resistance.

Summarized the shape of the hull is such that the hull is
long and slender, there is no flare in the bow sections and the
sides 19 at the bow sections are almost vertical. Near the bow 3
the sides 19 make an angle o seen in a horizontal plane which is
smaller than 40 degrees. There is an increased sheer forward and
down sloping centreline forward and the entry of the waterlines
20 are rounded. In order to reduce the wetted surface the bow 3
is rounded with a radius R of at least 0,1m. Depending on the
beam of the ship the radius can be at least 1% of the beam. A
further advantage of this radius R is that vortex shedding along
the sides 19 of the ship is avoided in this way. This vortex

shedding might occur in this design at small yaw angles when the
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near point 16 which indicates the maxi mnum draught
relative to a waterline 17. The anount of negative

wGeb@pmoises t he bottom 21 is dependent on shi p BC®EP2007/056614

speed and wave climate invod ved. The deadrise angle

of the sections frombow to stern is carefully 20
determ ned in order to mnimze exciting forces and

get Ieaitao shkdne saffs ciseal wydr ddghnariiesli Fiee wiarhex shed-

i ni mal . resi . [,.Z he s of t.he.hul|
T TR R oRaeR 9 T s Shnd S andese “prara o
blége tionptderhowhsectticonsuaid bhe 3 sidhesalds atoot heclbawag-
sections are alnost vertical. Near the bow 3 25 the
§?Hé§l i’gl%l&eséﬁt% éné/%%&?“ieﬁa%ae%&oioz%%lSPﬁPéin%he ra-
which ks so®d l.epnthan 40 . degregs. There is an _

i ncreased sheer forward and down sl oping centreline
forwagd, and, the,entry; of.,t he el RSy onal
rounded. Ir}j1 po?ggg 1%olsre gcegt%ﬁtet eg Eur aﬁﬁttﬁgn ow
Beaswrasoundedoav tdkea rfadi wsirRadhiad ddeasttd,dam or course

endi ng on the 30 beam of the shjp the radiuys can be .
GE O B £ A9Vt AR BORREE R PRt AP AR loP LS in
pagi usi1Rri snt hat] oantexr sheddi ek 3l ddhRssi tes nh91 it-
of the ship is avoided in this way. This vortex
shklddiengrai ghtdeseebiy L izAnghyaw dedi Yrrvat o5aed |angaioments

e 008/ .PCT/ 7 :
A R e
vordexweshedz]l dicagi musingbéiavairdede@as d btnightafiteadd taf the
course instability. In order to prevent that the
P%hc?@&sﬁowssta&é%é‘f]a%se§f?o%f%?élﬁe t agi hat? oh PoitREaPLY
hesd st:ance 1 apghorsgenshates,d0Q nAush Spray ohhg1 8 Hects
dius Ris less than 4 % of the beam Wen applying
thtsonew hahtratmpeefuntbelifaddit fomaicravtasie eseanadt Liz-
be t n.for_maintaining a at W.Qr _course .
RS e ab | T4 B0 rogant Pinaeaeton b crogpe o
prohherns the ypardiaeulaeyi m fieldtowubgr oft sther Bost of mini-
guartering waves. The hull it 10 self generates
HeStiapi19ezFng” YA 14ne" SSvay ' of £ES fafle niifgnred avay from

the center line 5 and preferably near the sides 19 so that they
are away from the disturbed area in the water which is the re-
sult of the maximum draught 16 of the bow 3 which is much deeper
in the water than an aft ship 10. Preferably they located in
front of the rudders 9 and the propulsion means, so that they
maintain grip on the flowing water even when the rudders 9 are
aerated due to incoming waves from the stern quarter of the

ship.

The restoring moment of the hull in pitch is relatively
small when compared to similar craft. To a lesser extend this
is also true for the restoring force in heave. The heave mo-
tion but in particular the pitch motion may be very effec-
tively reduced by the application of one or more activated
horizontal fins 7 at the aft ship 10. These fins 7 generate

positive or negative 1lift and can be adjusted manually, if
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which may lead to these instabilities. By the
introduction of fixed vertical stabilizing fins or

wekegeoBd3at the aft end of the hull these PCT/EP2007/056614

instabilities are preventeds The fins 6 preferably
have airfoil type section shapes and have reasonabl e
aspects 15 ratios to generate adequate lift to
voeht@rlactor her destoabicbi z-0% g ebhetdsl4t byawoandozway

I Th ed t 0 he_y
g%%%g%ﬁ%% ﬁontgj%cu§8?§§#%$ % %he éﬁ%éﬁi%%n% SF fygure 1
therease 'rtmorleejf;sztoaamee. fThe 7 |wm3c6 ase doatatedediwey and so
from the center line 5 and(freferabl near the sides

191D WAL St ARyt PO 2arte ARy f rromtt AUk Sianthéd® ated S n

Ehg/d@tp%ﬁ;cﬁhbﬁhtﬂé sth% Eeanéléan gb; hhe ymmxi mum grayght
16 of the bow 3 which is nuch deeper  in the water

than. am abhptsar pﬁnnt@dlmseeteﬂaﬁbltymt heylxcemt@tledlnﬂ 1 frraghtoe

of th dder s and th ul si on_neans
PR et RO i Bk TR bk R-akT o BUER Wher e

wﬁl@e{rﬁi %o&hﬁaﬁ@ fagfcatedndus tacbfeom ngraaves foomtudi-
the stern quarter of the ship. The restorlng,nnnent
A

B L t e RGP A Pl FRTB %emfth \?@Wtegiﬁaﬂﬂ IfheAng SO that
GOEPANSALO §4>1Whﬂcﬁr eratl.p 0@ Legssr exhendgthis s

al so true for the restorlng force 1 n heave. The heave

m 30 &%&f ﬁ%gt d%% ?rf£$§'P|E%@tggt&QQJ ys?ges,
very e ve y re Jced e 'application of oné
Belymﬁc& acmsl ﬂzafeobenlematmmtcai bloiths tHe diidrherattushignd the

10. These fins 7 generate. positive or negative lift

SRt h Sﬁéeaa?%f‘eéoﬁaﬁah}fr ya“dl 20D 260 HGO6838LY placed
E@Fflﬁp?e%(%ﬁ;g%&kﬂ peb olsetk oot f OEvLT IR ¢RBLERL , vt ibe-

controll ed by (on board) sensors and control o
aLg@rQn s tiom tive eabodhems ofofid guneefins thetpearél-

hari zontal, fins .7 .whi ch nm oget.her . and so
BTG isfoset ot (IR LAt RLi R PR oLt aRLe P e 0
heaveﬂa&eandép@n@dtclamof;hé h@eﬁehil pfltaandsican 1bth n@rddr It

its. optinal

yleldK%ptlmum attitude of the ship, for active control of the

pitch and heave motion by auto pilot and control algorithm and
also by applying differential steering for port and starboard

horizontal fins the rolling motion can be controlled.

Figure 3a shows the ship 1 of figure 1 in back view with
the vertical fins 6 whereby on each side of the center line 5
two fins 6 are located and whereby between these two fins 6
one horizontal fin 7 is mounted. Figure 3b shows the same in
side view. For reasons of clarity the propellers 8 and the
rudders 9 are not shown. As can be seen in figure 1 the pro-
pellers 8 and rudders 9 are located aft of the fins 6 and 7.
It will be clear that for the propulsion of the ship 1 wvarious
designs are possible, such as three propellers 8 as shown in
figure 1, two propellers, two propellers with one waterjet,
one propeller with two waterjets and also two or more water-

jets as shown in figure 6 (discussed hereafter).
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trim In another enbodi nent the two horizontal fins 7
may be controlled in such a way that they create

w@oshears3act i ng up- ward and downward forces aPdi/EP2007/056614

create a torque in longitudi- nal direction on the
ship 1 that counteracts rolling so that 10 under
proper control the stability can be inproved. The
subrreF@@éjfefﬁor‘}iazéﬁ@a‘lb fshey Fimwetlt edeon bbtdh Qirdesr em-

BSJ@,%’%&'V otfh% 14,49 g:%%r%&%so% %‘iﬁd ?BQ M‘relzgm%hl Phnssufe
an e sSuction’side conmon for I's"an are
pred em@bldymphacetb heut Ebet&ntiy deept@feisavﬂrtdmebmam erides

| evel to prevent ventila 15 tion ar suctlon sid
EEV?Q%uvgfﬁécé%o%kPtQ1eTP?n%eﬁilC§6eéﬁ?l I1P§aFﬁ%yS%%%@tly

Q@aysﬁQmT%Ed§CIQW§>Q@BEr9$eQﬂHEQ%nE5lnﬁﬁp@|%erIugwé@tend
wat'er dependent on the speed of the ship 1 in order to

yu*e$meo|¢fn|enbmratqﬁ ttadesbip the Tohki pwo florrigonitee ﬁmﬁt riokex-
g n ln Ié E ang hea e Qgtéé¥11%¥la to éﬂlaOt an com axis
oh 61 | gort ?ﬂ% 20"a1'$o y app}ylng a]f?eren "l

sheefitdngohaecped ttoarad sshardantide Bortzaonttak yvf ndse tie-
rolling notion can be controlled. Figure 3a shows the

SRFPET O FREEP LR bAoA el WEERTS thehperpreantal
%H&@ P a“M‘%E?PMo% %%%@rm}]é’eupf R, CENLLS 1 hhnen By 1 WQ

fins are | ocat ed "and ereby between theseé two fins
apﬁﬁxhn@ihectz@nhamefand7th$Iwuumbedalthuré 3b showgen-

same in sid reasons of cl r|t he
P A ok e 2 G R g A TR TS it Bz
Bet seendriibb ga e ckeiheo psee pekher snd amd_whyeﬂef@rcﬁ;e can
are |located aft of the fins 6 and 7. It will be clear

PhatsTbrtot Reupromitsifences e skppfar Vidrsitense 3o conse-
gﬁgﬁ@p§ﬁa%§v8933|ble such as three propellers 8 as

own in igure 1, two propellers two propellers

with one waterigl, onepropeller wiLh two s‘“ﬁ%}v%r & Rore
and al'So two or re water= e S as shomn in Tigure
6di sesrssedtheseafd em) thWO @D%@OQ&B& flow around the

PCT/EP2007/056614 7

lade is most effective for creating a stabilizing force. It
will be clear that the same conditions will apply if the ver-
tical fins 6 are for instance vertical to the plane of the
underside of the ship 1, as long as the front edge of the fin
1s more or less perpendicular to the water flow relative to
the fin 6. The front edge of the vertical fins 6 can also be
slightly swept back so that material folded around the front
edge 1s guided towards the fin’s end and comes free of the
fin. In the shown embodiments the vertical fins 6 are combined
with horizontal fins 7. It will be clear that for proper func-
tioning of the vertical blades 6 this is no requirement. Fig-
ure 5 shows that the vertical fins 6 make a slight angle B
with the center line 5 so that when the ship 1 moves in a
straight line forward there are stable flow conditions around
the fin 6 in the length of the fin 6 seen in flow direction

and a correcting force is immediately available if waves push
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Fi gures 4a and 4b show simlar views of a further em
bodi nent of the vertical fins 6 and the horizontal

wo 2ovs/000838 N this enbodi nent the horizontal fiPCTEP2007/056614

extends fromboth sides ofgthe vertical fin 6. The
vertical fin 6 is located slightly 5 away from side 19
so that the horizontal fin 7 does not extend outside
thelbdarmhef af heskii p0lanThehangs Koei Zowit alirkhsoy texards
Eﬁgdﬂﬂ9($3n80£ﬂﬁfcgﬁﬁig oﬁg %% I%ﬁé gﬂn 6 Eﬁgevgﬁue of
are connected e dri
bh@le theyppbue dro et hecal Iﬂdmeoeab@ﬂbrmeramdsh@vwh Itﬂne
gure 4 the horizontal 10 fins_ 7 at starboard

a%%% a&fe %R APFOriaeed Ot ihg el p - 1T ArPTaffwafashe value of
dhyectedaforee,andhhe Bogi Zoniakeli s HabxPRELe 9EMS de-
erate a downwards directed force. These two forces
foeesan anti-clockwi se directed torque on the ship 1,

whi ch torque can be used to counteract forces that

are fon tmstsanee ensohiseniS tuerncedets waves: Hbhmezbnomat
gﬂg; Qf the vertical fins 6 is shown as nore, or |ess

ic

A2 VEs i OO0 Tidy T HEE Wit 81 F 1 ot &PGURd"E hg AT
Bt age drs caaaﬁtﬁctrfse%tuovl@ {0 rRahi B enstrabil bi Zb&gnding
force. It wll be clear that the sanme conditions wll
apphye iserhélyerorzd tipeal tiins senarFea +rys ﬁs";tsaﬁb@l For
Yggﬁéﬁ%g i%o?hgéﬁigcgqugget oW %%9$5§5ﬂ§ d%@enng51 %bn—
as Iong as e front ge o i's nmore or less
ﬁ&tpﬁnduauhaghtcbdIaavmategeddsmmorebaé|ﬁh£ mnrlthﬁtéﬂ ﬁin 7
6. The front edge of the vertical fins 6 can al so

SPRYMIPBRept-tadl $6°t herItiararPare o‘i‘od&}fea%%ﬁs 1toﬁe of

Eﬁ@%% 1edgg is-.oiH:ded fowal dscthe; §i4y s,ceRdeanehynteract
cones free of the fin. In the shown enbodi nents the

V@ﬁtfrccldiinfgi ns Grareiponbiheds awiftthchort Zonthalvef & nsorz.zon-

Ly L] Pecheare it Lot pr aper,fune ot iqning, of e
vert cal es S I's no requi remnen

shovs dfhathet heiwer taincalnf ¢insi H om!yeu@ecslﬂoghtenangireg 30e
wth the center line 5 so that when the ship 1 noves
PRoRer trim of the ship 1. For stability this horizontal fin 7

can be supported in the center.

Figure 6 shows the aft ship 10 of a further embodiment
for which the hull is designed in similar way as in figure 1.
The propulsion of the ship 1 in this embodiment is with water-
jets. For course stability there are vertical fins 12, these
vertical fins are more or less the same as the earlier dis-
cussed vertical fins 6 without the there added horizontal fins
7. In the underside of the ship there are water inlets 11 for
intake of water that flows towards the waterjets and the water
flows out of the nozzles 14 in the direction of a centre line
13. For steering the centre lines 13 can be moved in a known
way in a horizontal plane. For generating upward and downwards
forces on the aft ship 10 the centre lines 13 can be moved in
a similar way in a vertical plane around a horizontal axis.

The control of the direction of the centre lines 13 is ar-



straight line forward there are stable flow conditions
around the fin 6 in the length of the fin 6 seen in
wao bamssodlissecti on and a correcting force is i Mmedi/APBOY056614
avai |l abl e i f waves push WO ¢008/ 000838
PCT/ EP2007/ 056614 8 against the aft ship 10 and
change the flow direction towards the fin 6 and fl ow
congid ilong ardumr tmfr@ef ppnti®: comgroal vk tofe hamgkentRrl fins
e fl di n 00N
Jrage 5y PP REChdr ToaasSre Ry e 870 ol 48P e com
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roximate 1,5 de- grees. In the shown enbodi nents
fjﬁ cHlddes BPSt HeorPsoft EMefiEnst 7t avie & -hor i zont al
rotation axis, so ensuring simlar aeration
conditions along the Iength of the fin 7. Depending 10
on the specific conditions this is not always
essential. For instance in order to reduce flow
resi stance under normal con- ditions it mght be
advant ageous to have the horizontal fin 7 seen
perpendi cular to the length parallel to the underside
of the ship 1. In situations where there is no need
to counteract 15 the rolling of the ship 1 it is
sufficient to have a horizon- tal fin 7 with a single
drive, which can be over the full wdth of the ship 1
and which is only used for ensuring the proper trim
of the ship 1. For stability this horizontal fin 7
can be supported in the center. 20 Figure 6 shows the
aft ship 10 of a further enbodinent for which the
hull is designed in simlar way as in figure 1. The
propul sion of the ship 1 in this enbodinent is with
water- jets. For course stability there are vertica
fins 12, these vertical fins are nore or |less the
same as the earlier dis 25 cussed vertical fins 6
wi t hout the there added horizontal fins



10

15

20

25

30

7. In the underside of the ship there are water inlets
11 for intake of water that flows towards the

wowrdsnpmss and the water flows out of the noze¢EEPHIH7/056614

in the direction of a centne |line 13. For steering

the centre lines 13 can be noved in a known 30 way in

a horizontal plane. For generating upward and

downwards forces on the aft ship 10 the centre lines

13 caflaknsoved in a similar way in a vertical plane
around a horizontal axis. The control of the

di rectl eBsodnddhegenteead imes 13ei§ shd i 2008{00Q838y -
PCT/ EP2007/ 056614 9 ranged in a simlar way as the
cortimgileoforherfori 2aftal "flilngit? anpirevwppeserals] yp more
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2008/ 000838 PCT/ EP20Q7/ 056614 10 O aj
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si ngl@gheng: and; %%%Egﬁrlﬂﬁi|SWAEBmE&M@{ﬁ@%%bgaﬂhﬁﬂ%raless
nore or |ess vertical bOM/(3) whereby the front half

of tiel8rhun¢rdsss mbr ér%ﬁbqaef@lsavérwhez:@bYSltb@samg%)nd (10)
m ni fla ot om13 S .an t he
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comy medewbtdbd IRBKE (BY ir&ﬂ&r shottartd neuease ®opulsion
freeboard and whereby the aft end (10 of the hull ,
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nor &)PLePEL | &1« §) sapd/of. wakgrjets (14) as
propuIS|on neans characterlzed in that the bow (3)

e (1, oo, Boogl e e .

(R)ldss than 4 % of the beam.

3. Ship according to claim 1 or 2 whereby the sides (19) near

the bow (3) form a sharp angle (a) of less than 40 degrees.

4., Ship according to claim 1, 2 or 3 whereby at the aft end
(10) of the hull in front of the rudder and the propulsion
means near each side (19) at least one more or less verti-

cal stationary fin (6;12) is mounted.

5. Ship according to claim 4 whereby the stationary fins
(6;12) make towards the bow an angle (B) of 1 - 3 degrees

with the center line (5).

6. Ship according to one of the previous claims whereby the
hull has at the aft end (10) of the hull adjustable force
generating means (7;14) for generating an upward and/or

downward force.

7. Ship according to claim 6 whereby the adjustable force gen-
erating means are formed by the nozzles (14) of the water-

jets.



| ess than 4 % of the beam 15 3. Ship according to
claim1l or 2 whereby the sides (19) near the bow (3)

wo ooostoaossharp angle (a) of |ess than 40 degr eeBCT/EH2007/056614
Ship according to claim1, 12 or 3 whereby at the aft
end (10) of the hull in front of the rudder and the
propul sion neans near each side (19) at |east one
Foreier aFegsdver tto- c28iead vdegebvnal e afteend) (403 of

nte S c t I [
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Ship according to one of the previous clains whereby
t he--OP5 T Huf 1 hs L&t %ﬁéﬂ%%teénan(élﬁje GFIpREARYE |Torce gen-
adléi%tt%k%beméé'—l{sc%ncggﬂgrz% 'l%%sqeéﬂé n(o7ne]-%): f0fs norizontal
generating an upward and/or downward force. 7. Ship
acdbrﬁlﬁg dotaltaidmte Whersinyrivheradiust abbe flotice rgenmnun

era neans are . fornped.b he nozzles (14)_o the
et e a0 R iS008, GG0s 8 P Er007) ObsR14 " 5T
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(10) of the hull in front of the rudder and the

pr GPSs Pont e ats 1ZABAR L eidh Sdi-de (19) at | east one
nore or |less vertical sta- tionary fin (6;12) is
mounted and the adjustable force gen 5 erating neans
include at | east one nore or |ess horizontal fin (7)
attached to the stationary fins near their maxi num
dept h perpendicular to the ships center |ine and which
hori zontal fin(s) is/are rotatable around the

| ongi tudinal axis of the horizontal fin(s).



