SH P WTH STERN EQUI PPED W TH A DEVI CE FOR DEFLECTI NG
A FLOW OF WATER The present invention concerns a ship
wobenaafos he stern i s equi pped with a device fBPCT/EP2009/058442
deflecting a flow of water.11t nore particularly
concerns a ship with large dinensions and a high
tonnage, such as a cruise ship in particular, the
di spl acenment speed of which is relatively limted in
relation to that of |ight and fast boats, this speed
bei ng between 10 and 25 knots or approxi nmately between
18 and 45 kmih in cruising speed, for information, and
t he Froude nunmber of which does not exceed 0.28. It is
known to equip the hull of a ship of this type with a
defl ector nmenber in wedge form positioned bel ow the
waterline, in the connection zone of the bottom of the
hull with the rear flank -or bowof the ship. The
function of a deflector of this type, generally

desi gnated by the expression "trimwedge", is to
devi ate, downward and rearward, the flow of water in
rel ati ve novenent, which passes under the hull, at the

stern, which results in increasing the power of the
ship or, correlatively, by decreasing the fue
consunption necessary for its propulsion for a given

speed.  gyuTp WITH STERN EQUIPPED WITH A DEVICE FOR
DEFLECTING A FLOW OF WATER

The present invention concerns a ship whereof
the stern is equipped with a device for deflecting a

flow of water.

It more particularly concerns a ship with

5 large dimensions and a high tonnage, such as a cruise
ship in particular, the displacement speed of which is
relatively limited in relation to that of light and
fast boats, this speed being between 10 and 25 knots or
approximately between 18 and 45 km/h in cruising speed,

10 for information, and the Froude number of which does

not exceed 0.28.

It is known to equip the hull of a ship of
this type with a deflector member in wedge form,
positioned below the waterline, in the connection =zone

15 of the bottom of the hull with the rear flank -or bow-
of the ship.



A deflector of this type is described in patent US-6

038 995, for exanple. One drawback of the known
waledibeewes s is that their efficiency, in partiPBCI/AP2009/058442

regardi ng power gains provided, depends on the trim of

the ship (which can depend on its | oad and/ or

navi gation conditions) , as well as the ship's speed.

The di nensions and the angle of the "wedge" making up

the deflector, which are determned in order to ensure

maxi mum effepmévqmﬁfcs;lmﬂebfcaft aleff 1giceen téfmt&ﬁd; type,
speed co ﬂltlons ar gerggore not necessg .
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bodies, arranged on'e of the propul st on
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to [iTt the rear of the boat cause it to squat

( paSBaYEPFhPB ﬁ%?ésrﬁfd’e)f%d lttﬁer%‘ﬁlpldje%%%%séotrh@ given
sh@pbé@[ wave at the front of the ship.At high speed,
the float bodies are on the contrary in the w thdrawn
position. This type of arrangenent of the hull is not,

however, applic p h e [ :
and hi gh ton}_ﬁa Cgeb%lv%éto%ﬁdg)gls t}c()yltlts ch‘%g rg?\%&%ed n
10dopgtent US-6 038 995, for example

One drawback of the known deflectors is that
their efficiency, in particular regarding power gains
provided, depends on the trim of the ship (which can
depend on its load and/or navigation conditions), as

15 well as the ship’s speed.

The dimensions and the angle of the "wedge”
making up the deflector, which are determined in order
to ensure maximum effectiveness under certain given
trim and speed conditions, are therefore not

20 necessarily optimal under other conditions.

Already known from document WO-98/24684 is a
small fast motor wvessel, provided at its rear end with
two pivoting float bodies, arranged on either side of

the propulsion means of the boat.

25 These float bodies are deployed downwardly,
when the boat moves at a low speed, so as to lift the
rear of the boat, cause it to squat (passage into plane
mode) and thereby decrease the shoulder wave at the
front of the ship.



not meke it possible to avoid the recircul ation of the
wave at the rear of the ship, whereas this phenonenon

wo so1vka39sdur ce of a | oss of propul sive energy POI/EP1N@9/058442
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ship (through increased frixtion and di sruption of the
flowin the vicinity of the blades of the propul sive
nmeans) . Moreover, this type of float body does not
make it possible to resolve the problem of rear

sl anm ng, as the surge comng fromthe rear can freely

penetrate ungler hihe resdegounher flidgad heogentr alrezohe the
t he boat mh h ex%ggds betmeeg.the two fl oat
boaP%Eraﬂﬁean ﬁt% f gt 8°resotle the

aforementioned difficulties. The object of the
invention is therefore a ship with | arge di nensions
and hi gh t onhage, tyspehods ag rergiesensghiqd itheartl tukar pot,

thg,sterp of Mhegbhé ‘éeuhpeﬁgp\’wﬂ&Bhalgﬂéjbc@lﬁm%smns and
deflectln Foms of water, nEE|S|n sever al
stb

dePiedt 6pnﬁeﬁfeer ST g FGEG U oM SR, it does
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of the bottom of the Eulh, toward the rear. thereof
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Moreover, this type of float body does not
make 1t ©possible to resolve the problem of rear
slamming, as the surge coming from the rear can freely
penetrate under the rear counter, in the central =zone

of the boat which extends between the two float bodies.

The invention aims to resolve the

aforementioned difficulties.

The object of the invention is therefore a
ship with large dimensions and high tonnage, such as a
cruise ship in particular, the stern of which is
equipped with a device for deflecting flows of water,
comprising several deflector members having a submerged
lower face, called first face, fitting overall into the
extension of the bottom of the hull, toward the rear
thereof, while forming an angle in relation to a
general plane tangent to this bottom, each of these
deflector members being articulated to the hull,

control means making it possible to cause it to pivot



According to the invention, on one hand, these
defl ector nenbers are simlar and juxtaposed such that

wo bay/oeevend transversely side by side, over aPCT/EP1009/058442
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nearly all, the width of the stern, each of them
consi sting of a case and, on the other hand, said
means for controlling the pivoting of each defl ector
menber conprise at | east one hydraulic jack, the body
of which is housed in a protective case integral with

t henstohectdire @fi dihechukthcangtide 1@doefiewhitch d¢Suse said
' ed, between the rear portion of the hull and case

|nse%L

f of "#hFch®i Y2Edntrol s the pivoting, such that this

jack is sheltered fromthe surge and fromwaves. In

this way the value of the angle can be nodified,

ei ther vol unteedtyiny aee udtliag iavead oo mameuveri ngand,

mepheLe 85f§@&9gﬁth8ﬁbé¥sa§98r9“&9159 gﬁﬁt ?hgta osed such
Jparaneters, ‘such as the speed and trim of

aFPPEuFQﬁY WB?@%V%rtr%%%v%¥$%%§eﬁéﬁ? @W’ﬁﬁékﬁef@%%¥oﬁll

rreaberrﬁeamef all, otheeariycral beftHéWesMéﬂltlh ehchhesf them
stern naEes it pOSSIb|e t sm)oéﬁ8 mav at the. rear

of PR EhiB%hl £0Causi a"the°ph and said means
reﬁbrcubatm@ﬂlabgthﬂumapevomhmghoﬁsemchnmeiﬂe¢tmasmember

e”SBﬂ%FiQ@rg?vféas?CSﬁédhggréﬂlﬁccgéEgt H%”BS& Ef which
possi e additional characteristic 0] t |nve tron:
is housed in a protective case integral with the
structure of the hull and the rod of which is inserted
between the rear portion of the hull and case for which
it controls the pivoting, such that this Jack 1is

sheltered from the surge and from waves.

In this way the wvalue of the angle can be
modified, either voluntarily by actuating an ad hoc
maneuvering member, or automatically according to
certain parameters, such as the speed and trim of the

ship in particular.

Moreover, the arrangement of the deflector
members over all or nearly all of the width of the
stern makes it possible to smooth the wave at the rear
of the ship and to avoid the  phenomenon of
recirculation of the wave, which is a source of wasted

energy.

Moreover, according to a certain number of

possible additional characteristics of the invention:

- each case 1is closed on the top by walls

turned upward and forward, respectively, forming a



- each case is closed on the top by walls turned
upward and forward, respectively, form ng adi hedron,

w@edoia39ed osed on the sides by lateral verti caPCmEP1089/058442
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said hydraulic jack being ifhserted between the stern

structure of the ship and the angul ar zone of this

di hedron, such that it is isolated in a relatively

encl osed space in the upper part of the dihedron; said

control nmeans meke it possible to vary said angle

W ghhadaohangenaonpki sedobetiveen atnegatidesvabye, lateral
an orJ ntatjon of said.fitrst face

i néF h aagpc\;g?%f%hd FEHT waPE 1P a0iTO t §oeAPd 1nserted

gebetakepl ahe, sandnasposictive wal ube ebipespdndhagatgular
an,oLLe %ahh%_ %1ﬁQa§o£'f§$1EPQ§1q$“?¥ﬁﬁg AMN1ated in a
rearmar inrelationto thi's general plane; said
cohttolivedrs Yunprise &rsee oinhydraubreefracksrt of the
woxkhBgrsyhchronously; these hydraulic jacks are
controlled voluntarily by actuating a maneuveri ng

menber; - these hydraulic jacks are controlled by a
shuttl e val ve, bjugated to the sp eed.and/or trim
The shipr " ehcRogr SaPRCHREI SRS mEber ot fn g Te  to

f ovarhassaid eandflacewdthsecend rhage, absor ssbdergetiean a
|l egs aE?Qé'éégxeh PE?rEngSdFQ@EESdaRyorggﬁ%gﬁk8? ﬁ?'gaid

af orenment rone m an appr oxi m
first face 1nclrned upward and rearward in relatron to

said general plane, and a positive value, corresponding
to an orientation of this first face downward and

rearward in relation to this general plane;

- said control means comprise a set of

hydraulic jacks working synchronously;

- these hydraulic jacks are controlled

voluntarily by actuating a maneuvering member;

- these hydraulic jacks are controlled by a
shuttle valve, subjugated to the speed and/or trim of
the ship;

- each of said deflector members in case
form has a rear face or second face, also submerged at
least partially, able to be lowered by increasing said
aforementioned angle, so as to form an approximately

vertical wall opposing slamming by rear surge;

- said first surface is substantially flat;



vertical wall opposing slammng by rear surge; - said

first surface is substantially flat;said first face is
worame/nedeodf two substantially flat front and rBEI/EP2009/058442

facets which forman obtuse angl e di hedron open

downwardly; - said second face is substantially flat;

- said second face is nade up of two substantially

flat upper and | ower facets which forman obtuse angle

di hedron open toward the rear; - the set of deflector

menbers has a shased pkvebtaXifsce  tike phadat i ngo of oEhetwo

t of defl b is d j oi ntl .
LT G S RN LU T S i
t hebvaseoasgtlef Hebédroneobensdosndoanéliyn a

differentiated manner, with different angle val ues,
using said pivot control neans; - the stern of the

ship is provided mitd &, spoflar servimng as.shiged-able
to protect the deflector nmenber as well as the
hydraulic jacks fromthe assault of the surge and

waves comng fromithe rear. It _should be nqted that
Sthe expression "Shet ed>prvot akis® used 4BYve BBesChot T7°
negessaannhtyaiefferlbo apsbar eddshakty thistshahedhaxbsm an

bej I t ak he formof s r , t .coaxia
R R T S T TRl
of the

- the set of deflector members has a shared

pivot axis;

10 - the pivoting of the set of deflector
members is done Jjointly, over a same angle, using said

pivot control means;

- the pivoting of the wvarious deflector
members 1is done in a differentiated manner, with

15 different angle values, using said pivot control means;

- the stern of the ship is provided with a
spoiler serving as shield able to protect the deflector
member as well as the hydraulic jacks from the assault

of the surge and waves coming from the rear.

20 It should be noted that the expression
“shared pivot axis” used above does not necessarily
refer to a shared shaft, this shared axis being able to

take the form of separate, but coaxial shaft sections.

Other characteristics and advantages of the

25 invention will appear upon reading the following



invention will appear upon reading the
foll ow ngdescription of one preferred enbodi nent of

wo baojmgenti on . This description is done in rEdBERNOB058442

Sposition, folded dBWrfnard; 5 f
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to the appended drawi ngs, ih which: - figure 1 is a

di agrammatic side view (starboard side) of a first
enbodi nent of a device constituting the invention, the
defl ector nmenmber of which is in the retracted,

i nactive position; figure 2 is a viewsinmlar to that

of gékguiptioshowmg bhe defdemdofredrenbebobiimthe acif Vethe
position, folded dowmward, - figure 3 is a

diéﬁV%ﬁﬁﬁ?Pc end view of the rear, of a stern hal f-bow
(port side) of a ship equipped with a device according

to the invention, conprising four juxtaposed defl ector
menbers, two Biishiehcaretvisibseddmet be hafeérgnew, to the

Fh§§§e98£B68£9%§nQ§i ngnshayppin the retracted,
inactive position; figure 4 is a viewsinilar to that

of figure 3 , showi ng the juxtaposed defl ector

menbers, these defl ectors hein igrthe active , ,
i%gu ¢ Mg TREMGtAC af1fg  View

figaterdoarbutsvdd)h def | ectorraenbebsdpesinti oned d ndevice

S:éégéﬁg%E?Qgg;?ﬁFgo%BR%%%ﬁbnl f£98r9§e5ﬁé¥%in? %%%ber of

which is in the retracted, inactive position;

- figure 2 1is a view similar to that of
figure 1 showing the deflector member in the active

position, folded downward,

- figure 3 is a diagrammatic end view of the
rear, of a stern half-bow (port side) of a ship
equipped with a device according to the invention,
comprising four juxtaposed deflector members, two of
which are visible in the half-view, these deflectors

being shown in the retracted, inactive position;

- figure 4 1is a view similar to that of
figure 3, showing the juxtaposed deflector members,
these deflectors being in the active position, folded

downward;

- figure 5 is similar to figure 4, but with
deflector members positioned in different angular

positions;

- figures ©6 and 7 are diagrams similar to

those of figures 1 and 2, illustrating angular



those of figures 1 and 2 , illustrating
angul arpositions of the deflector which are adapted

wo empoeddvely to "deflection of water"” and PCT/EP2009/058442
"antislamm ng” functions; -8figure 8 is a diagrammatic
end view of the rear of a stern bow of a ship equi pped
wWith a device according to the invention, conprising
five juxtaposed defl ector nenbers, shown in the
retracted, inactive position, sonme of these deflectors

hapb@gtgangxi 3o@f afid culadinwiAd f erentcrf r omrtehat a@fapted
the ot hers; qur es, %fpd 10 are:%lems simla

t hoSEPofF -tV G%Yes ? an e eSPect eIVat%%OMAﬁﬁd tanti-

sesbadménhbdimentiofist he device; figures 11 and 12 are
views simlar to those of figures 9 and 10,
respectively, showing a third enbodi nent of the

device. In reference goskiQures L anddo dd® view of the
reference 1 designates a deflector nmenber arranged at

St heepgarfofe a8 s RPTh Afaryesdi FrefSiPéRECEnd Hilghe device

t Ofﬂagﬁdiﬁggﬂgaiﬁh@ clrdi}esfa;hl&mhpl ?iI%r%ﬂ@' Eliv%_hgulxtaposed
rer.erence esl ates _t he u ottom, rela ve
19T IOt  aBs i UTRBE A heMPakr pBr tTioh of (e Heskl | LHAGLLve

TApdest@nate&xmhﬁ mﬁamhbameﬂeﬁlddﬁbﬁaehav1ﬁ@eamwnuls of

°fa£9§c§T%Eé ?9%?&?Qn neLBg Ehggto§'9§e°EFBQg§Fn

ures erence corresponds to

10 - figures 9 and 10 are views similar to those
of figures 1 and 2, respectively, showing a second

embodiment of the device;

- figures 11 and 12 are views similar to
those of figures 9 and 10, respectively, showing a

15 third embodiment of the device.

In reference to figures 1 and 2, the
reference 1 designates a deflector member arranged at
the rear of a ship with large dimensions and high

tonnage, such as a cruise ship, for example.

20 The reference FC designates the hull bottom,
relatively flat, QU designates the rear portion of the

keel, and TA designates the rear table of the stern.

The front of the ship is located on the right

side of these figures.

25 The reference A corresponds to a plane in
which the hull bottom FC fits overall at the level of



whi ch the hull bottom FC fits overall at the |evel
ofthe vertical cutting plane corresponding to figures

wd2andoRos The defl ector nenber 1 essentially PONPPi08®aE58442
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two walls in the formof functional faces 2 and 3 .
The first face 2 is approximately flat (except for its
slight transverse curve, visible in figure 3 ) , and
turned downward. Purely for information, its

| ongi t udi nal dinmension, referenced L in figure 1, is

betM@eﬂe&@ﬁb@@lﬁﬂﬁﬂﬁhé-@DQné get-eespohBengecandr{ @gees 1
IS tgrned toward the rear. It is nade up of two

fa E?s an upper one 3a and a | ower one 3b, which form

a dlhedron with a horizontal and transverse edge, the
apex angle of which is an obtuse angle open toward the
rear, wth all ghefakagprf oendeanpl ecsperbheavliyi apmprises

Oft%éowaihg E§C€5e3Po§%t8Bd§u9¥€£o§aﬂuﬁgcgée§t§Bd 3.
hei ght than the facet 3a. The face 2 and the facet 3b

are also substantially in the shape of a dihedron wth
a hori zontal and ransverse edge, but the n
% % g}ﬁd flat

a
t&ShngltéEpe tdﬁ%rdaEﬁﬁog%%ﬁFe
topeerptinmﬁwnatsongli¢5tvahwasw&rg@ tbervegci nittgidfe in

d Ie l1.is a hol | ow case, which is
clos %e §E % tByHQSIFOW% 8 7 turned upward and

frontmard, respectlvely, and mhlch al so form

Purely for information, its longitudinal
dimension, referenced L in figure 1, is Dbetween

approximately 4 and 5 meters.

The second face 3 is turned toward the rear.
It is made up of two facets, an upper one 3a and a
lower one 3b, which form a dihedron with a horizontal
and transverse edge, the apex angle of which is an
obtuse angle open toward the rear, with a high wvalue,
for example in the wvicinity of 160°. The facet 3b

extends over a much greater height than the facet 3a.

The face 2 and the facet 3b are also
substantially in the shape of a dihedron with a
horizontal and transverse edge, but the apex angle of
which is an acute angle open toward the front and top.

For information, its wvalue is in the wvicinity of 70°.

The deflector member 1 is a hollow case,
which 1is closed on the top by walls 6 and 7 turned
upward and frontward, respectively, and which also form

a dihedron, with an obtuse angle open upward and



a di hedron, wth an obtuse angl e open upward

andfrontward. On the sides, this case is closed by
waervioeabs | ateral walls (not visible in the fiPBCI/ER)009/058442

The different walls makingltip the case are, for

exanpl e, stainless steel sheets welded to each ot her;

the case can be reinforced by internal franes (not

shown) such as ribs and partitions, in order to

suitably resist hydrodynam c stresses and reduce

def@bﬂﬁ&h@ﬁs loetﬁ@sesﬁaegealEﬁlgndcgbé f%blealoﬁbas by

case us s.an approximately L-s ed p e and -

SLSFHIRG | O BA PGP LA TRy SCEoPTE: 1B bhe( heatres .

invention - it is articulated toward the front, in the

end portion of its horizontal branch, around a shaft 5

with a hori Zbmt alidfdrenansisdrise mxksng Thies tWdivaftase are,

' ngggr aéxé%}gfbt h%trélﬂﬂles-ghes@béqt ' ngeé’{st h/?epcféc!l €GOl cach

mber 1 is realized using at |east one hydraulic jack
54 aﬁﬁeradﬁéﬁ%dﬁ@ﬁﬂspﬁn éx%efebﬁfﬁé?%@I@Yiﬁ%ﬁ%ﬁﬁ@% frames
JaQK§t %@bw@Xaﬂyh@htBée@u&ﬁﬁlyn@npaetlw@bﬁb ISJNI@t@éﬁ to

ures ointly nd synchron us
rhabetb?"? Gl e dbetihTBl- ACTRg S ackeei norbduce
bodgfd42metiwhsch is integral, via a hlnged connect i on
40, with the stern structure of the ship, and the rod
4 1 of which is integral, via a hinged connection 8 ,

with the deftgctor £ase dea1d® 408 air filled.

10 This case thus has an approximately L-shaped
profile and - according to an important characteristic
of the invention - it is articulated toward the front,

in the end portion of its horizontal branch, around a

shaft 5 with a horizontal and transverse axis.

15 This shaft is integral with the hull.

The pivoting of the deflector member 1 is
realized wusing at least one hydraulic jack 4 and,
advantageously, a set of parallel hydraulic jacks, for
example three (only one of which is wvisible in the

20 figures), which work jointly and synchronously.

These may, for example, be double-acting
jacks, the body 42 of which is integral, via a hinged
connection 40, with the stern structure of the ship,
and the rod 41 of which is integral, wvia a hinged

25 connection 8, with the deflector <case 1. 1In the
illustrated embodiment, this connection 8 is positioned

in the angular connection zone of the walls 6 and 7.



i llustrated enbodi nent, this connection 8 is

positioned in the angul ar connection zone of the walls
w®2@nmo3p05s The connection 40 advant ageously CcoONBCBEBR2009/058442

a horizontal and transversditrunni on nounted between

two | ongitudi nal and vertical brackets G of the stern

structure of the ship, as shown by the partial and

di agrammatic cross-section of figure 3 . Wen the

jacks 4 are retracted, the face 2 fits substantially

iﬂto t:ﬁle gf or@@eebhae@;dlilpham@ Qo}]x}arhﬂ{]aﬁe@@%nsa@ﬂspéts of
the nhull. bottam e w notetatt.ejacs r

N T Rt a0 i B o br ebaoeh Hh e | Bgpween
t hewoedpnpartiddmadf drve hwitti@nd bhecupper Gpaorf i tne obtern

th j n r by, the [ ng, 7 t Se.
Thg§gg$gg%%eﬁighgpger%gﬁgbrg%ec?%gwﬁro%;sg%%kggiue%?b and
5t hélsargemnandcwavess -Mreover ofedttivfack-4 is

advant ageously housed in a protective case 43 integra
with the hull structure, and arranged behind it. This

case 43 is dghémedntor;exanphe de arparicoddpracketsade 2

. Wen th are.extended, the face 2 fornms a ute .
andl £5a HE LR PR S nd B0 (18 Va V& B {HIRSAg &1 & in
depkadiexg corz itche degrbe ofuléxtlemsian. obneheridyll imees that
rogge“}TckE ghayl d&%r{‘oitseodla{@é woen %Q?a‘gﬁé??t 850 osed
nmenber I's m)ve(?froman active position I gure )l
10t opapdet t Patdieeposiei awalf i gareid), otfthetwat &nlwhiatd the
upper portion of the dihedron formed by the walls 6 and
7 of the case. They are then sheltered, protected from

shocks due to the surge and waves.

Moreover, each jack 4 1is advantageously
15 housed in a protective case 43 integral with the hull
structure, and arranged behind it. This case 43 1is

defined for example by a pair of brackets G.

When they are extended, the face 2 forms an

acute angle o with the plane A, the value of this angle

20 depending on the degree of extension of the cylinder
rods 41.

It should be noted that when the deflector

member 1 is moved from an active position (figure 2)
toward its idle position (figure 1), the water which

25 may have settled in the recess of the dihedron defined
by the walls 6 and 7 can flow freely toward the front

along the wall 6, which assumes an inclined position.

In reference to figure 3, we have shown a

device comprising several juxtaposed similar deflector



may have settled in the recess of the di hedron defined

by the walls 6 and 7 can flow freely toward the front
w@bkangowhe wall 6 , which assunmes an inclined POBEP10091058442

In reference to figure 3 , 12 have shown a device

conprising several juxtaposed simlar

defl ect ornmenbers, extending transversely side by side,

over all, or nearly all, the width of the hull. Mre

precisely, the ship is equipped with four deflector

nEﬂbﬁbérsdiéktébdhﬁg tRahWoepakl§ 8iHangedside, over all,

synmmetric ej t her de t he di an
oG DEar il Sbor FRaI T BHERESAVERST TERG S p. I n the
illustrated exanple, a relatively narrow central zone

ZPC of the stern is kept, w thout deflector nenbers.
On each si déMofet hireziore war e tiBUNEREPt Wos | @adpesed with

deEBﬁEtoaéfhéc%Bg |%eﬂﬂ@%§“rlﬁﬁégfiﬁgtéM“cﬁh'stwo pairs

simlar to that of the nenber 1 previously descri bed.
SThefrarefer Sageist Grofy | ea, wtica &dftoupt wiith median

corrggpendsnsubstant ball y1toet hat, ef the kpwer edge of
the hull bottom such that there is not, or
practically is not, any di sappearance of the

continuity between the bottom and the | gwer
of the defle@%orte lpuiéf Qé%ce gvé desggna?ﬁg%lvely

theahgowz@ﬁnakaéndﬁﬂﬁaﬁ@Wér@é akes soferar ticukaptonwithout

whiichiLscshapedrbere by the two cases |A and IB (axis
in the formof the shaft

10 On each side of this zone are mounted two
juxtaposed deflectors 1A and 1B, the structure of which
is similar to that of the member 1 ©previously
described. Their lower edge is profiled, with a contour
which corresponds substantially to that of the lower

15 edge of the hull bottom, such that there is not, or
practically is not, any disappearance of the continuity
between the hull bottom and the lower face of the

deflector member.

Reference W1-W2 designates the horizontal and
20 transverse axis of articulation which is shared here by
the two cases 1A and 1B (axis in the form of the shaft

5 in figures 1 and 2).

Each case 1is actuated using a set of three

jacks 4 which are regularly distributed on its length.

25 The three jacks of a same set (allocated to

the same deflector) are controlled so as to work



5infigures 1 and 2 ) . Each case is actuated using a
set of three jacks 4 which are regularly distributed

weminnedhEngt h. The three jacks of a same set PCT/EP2009/058442
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(all ocated to the sanme defligctor) are controlled so as

to worksynchronously, with the sanme degree of

extension or retraction . Figure 4 illustrates a
situation in which the two sets of jacks al so work
synchronously, such that the pivot angle of the two
caseschPonbBs(and et ekaki vedye t Regieaved £ ofestd@idion or
| owerin visible in this figure) is the sane. Figure

5 F?%ﬁ@?Fé?%s a different situation in which the two

sets of jacks are piloted i ndependently, the pivot

angle of the two cases |A [|IB being different; in this
case the traveyuforsd| ohbnshygabest hesotveridef fecwbich the

desj,gnated; 1 5B, a%kgr%aits% %BEE ts%tchqfonto%esl'yn”eéuch that

def | ector, deS|gnate opposite is al
Spos&fbl B1VPh réﬁéﬂéhcéQEO Fh%uré§06 &IFSE | 3%b witp (and

nOWoE?ﬁ@lLétﬂv@@y/V sueh taadefll ect orhdevi E@wélslrl}@,edvlﬁlble in
ﬁ# ?nnoth d % the rear wave or an

"antiSs éﬁﬂ?ﬁg" PuhEi 0A™r espectivel y. The waterline

bears the reference N. Figure 6 illustrates a

situation of ordinary navigation, the progress of the
ship bei ng synbotré¢zedillustrates a different situation in

which the two sets of jacks are piloted independently,
the pivot angle of the two <cases 1A, 1B being
different; in this case the travel for lowering of the
outer deflector, designated 1’B, is greater than that
of the inner deflector, designated 1’A. The opposite is

also possible.

In reference to figures 6 and 7, we will now
explain how such a deflector device is used to ensure
smoothing of the rear wave or an “anti-slamming”

function, respectively.
The waterline bears the reference N.

Figure 6 illustrates a situation of ordinary
navigation, the progress of the ship being symbolized

by the arrow A.

The degree of extension of the jacks 4 1is
moderate, such that the angle ol formed by the face 2
of the deflector with the plane A is relatively small,

for example approximately 3°.



by the arrow A . The degree of extension of the jacks
4 is noderate, such that the angle al forned by the

wo ame/n@39ed the deflector with the plane D is red¢EHEPwed/§58442
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smal |, for exanple approximhately 3.As a result of the
incline of said face 2 , the channels of water i which
pass under the hull in notion are devi ated downward
and rearward, as synbolized by the arrows j , which

results in avoiding recirculation of the wave at the
rear, causingsan inghgasectnthie poverngeyel epad fosice 2,

A A AR T I

obsetved t hate an deptiianeld angbenvakde aknd or r@agiveenl, as
I 3 ) le f :

3???@?8%?E%§ég§?tﬁxg 5 KoL jca%hQ%hUﬂ&%%ﬁggP T 8G0Rding

. . or exanpl e”18 'knots. .
paraferensatinnpa?ti cillear welve t picm et eeasthi p Comsilcly an

canndepghd on i el 0adidg aseldors PaYi gatdMsion and,
conditions) , the direction of the wind and sea .
cufPeRts2tarkalYhe SurGeErsCat hate SURegdiiVeihpatt oF @
t heietheepbueness of the device for this given angle

al . This is why, thanks to the invention, it is

possible to nodify this angle by actuating the

hydraulic jagksedetn Ppendirsel oL L8 PLAE ahNoptimal
angle value ol for a given speed, for example 23 knots,
can be unfavorable for a different speed, for example
18 knots.

Other parameters, in particular the trim of
the ship (which can depend on its loading as well as
navigation conditions), the direction of the wind and
sea currents, and the surge, can have a negative impact
on the effectiveness of the device for this given angle

al.

This is why, thanks to the invention, it 1is
possible to modify this angle by actuating the
hydraulic Jjacks 4 in one direction or the other in
order to vary the angular position of some or all of
the deflector members which equip the ship so as to

continuously optimize the angle «.

FEach deflector member can be maintained 1in

position using a shuttle valve.

The Jjacks can be controlled manually, or
preferably automatically, via a calculation and control

unit which receives signals, from ad hoc sensors,



order to vary the angul ar position of some or all of

the defl ector nenbers which equip the ship so as to
wa@oenbimeeuisl y optim ze the angle a. Each defl| eBCDEP2009/058442

menber can be maintained inSposition using a shuttle

val ve. The jacks can be controlled manually, or

preferably automatically, via a cal cul ation and

control unit which receives signals, fromad hoc

sensors,relative to the rel evant paraneters which nust

bertakenvente aseoudlevspeegaanfletbirM ivAipar il BE. taken
This unit actuates the jacks in real time so as %o. .
opt P ECERENGR G FHE BEUTcdT RS S T Shar | Bis unit
thectaagesotheh@amakueslofeahgtema isoplaement edpt smize the
betypeegn. O@ng 591 ractice, when the ship noves at a

| ow speed, enonenon of recirculation of the wave

at the rear is negllglble and in this case, the jacks

4 are actuated (retracted) such that the deflector
Sel ements 1 aferi ANEREMAEEENpoing off (9% glfe th9 vakyes of

t hengoat Kak ppl whentthei shbprweygsoatna bpgh speed, for
exanpl e above 15 knots (27 kmh) for a ship 300 m
| ong, the jacks 4 are actuated (deployed dommmard see

figure 2 ) . An th| p03|t| Dy t OSSI % 1 ow

to avoi d recl rcglrat e vvave a e rear
edapeed,am@etmémehwwavnldOQ kessrgﬁlaheOpr@ﬁUHﬁvwewave at

fOEHg QEaEh%j§hﬁ@gligible and in this case, the Jjacks 4
10 are actuated (retracted) such that the deflector

elements 1 are in the idle position (figure 1).

On the contrary, when the ship moves at a

high speed, for example above 15 knots (27 km/h) for a
ship 300 m long, the Jjacks 4 are actuated (deployed

15 downward, see figure 2). In this position, they make it
possible to avoid recirculation of the wave at the
rear, limit eddies, and thereby avoid a loss of the

propulsive force of the ship.

Figure 7 illustrates an anti-slamming

20 situation, the arrow H symbolizing a rear surge.

When a large ship which is stopped (docked at

a port, for example) or navigating at low speed 1is

exposed to a surge from the rear, it is common for the

flow of water generated by this surge to penetrate

25 under the rear counter, in the junction =zone of the
hull bottom with the stern bow.



Figure 7 illustrates an anti-slanmm ng situation, the
arrow H synbolizing a rear surge. Wien a |l arge ship
woki10/003985 st opped (docked at a port, for exanpPE&)/ERP1009/058442

navi gating at | ow speed islexposed to a surge fromthe
rear, it is comon for the flow of water generated by
this surge to penetrate under the rear counter, in the
junction zone of the hull bottomw th the stern bow. In
thi s phenonenon, usually called "slamm ng", the inpact

of the watertns likely togausearl,ent shoeksy W tBalled
vent@cal.conpon nts cauiin% ndesi r.abl e. os
S edd i

ey
andSVFBFAEPons ChRi cREeh e 1 ke Dh L PE%gpuse
t heishéeptandharakssoureesh of veirscorflor tcdmporpasisengerssing

a”Qn&%EEEQE#%”égE?El?E%BQEigﬁh UEBQEEQ%HSeWBE Lh€sread in
structure. e Tnvenfion al so makes it possi Fe tg
5resbeventhize psbbleyrdo ofhi shenghirheapdcksed sgwrces of

si gnsEbgaptty, ewen fubkycgytendedgnguchithat thens  for
af orenent i oned ang%e a - de3|8nated a2 in figure 7 -

hagealoal Gl stieh"tRat ERhet eaPef 2EEUSEBFSt he defl ect or
menber 1 is upright, in an approxi mately verti cal
position. In the illustrated enbodi nent, the val ue of

the angl e aZThs i mtéetvoci natyoofm2Beso thatpphssbils to

th?e&??@e %Hiéh£§oﬁ¥8ﬁ.°f situation, the surge H
canno

10 To this end, the jacks 4 are significantly,
even fully extended, such that the aforementioned angle
o — designated o2 in figure 7 - has a wvalue such that
the rear face 3 of the deflector member 1 is upright,

in an approximately vertical position.

15 In the illustrated embodiment, the wvalue of
the angle o2 is in the wvicinity of 20° so that this is

the case.

In this type of situation, the surge H cannot
penetrate under the stern “counter”, mentioned above,
20 to create impacts against the hull bottom FC, as 1is

easily understood from looking at figure 7.

The flow of wavy water due to the surge is
blocked by the rear dorsal face 3 of the deflector

member 1.

25 Actuating the set of jacks 4 of the device,
or only some of them, in this anti-slamming position

can be controlled voluntarily, depending on atmospheric



penetrate under the stern "counter", nentioned above,

to create inpacts against the hull bottomFC, as is
we@2mbloy3omhder st ood from |l ooking at figure 7 . ACEEPI00M058442

of wavy water due to the sufge is bl ocked by the rear

dorsal face 3 of the deflector nmenber 1. Actuating the

set of jacks 4 of the device, or only sone of them in

this anti-slamm ng position can be controll ed

voluntarily, depending on atnosphericconditions, or

- peeher abbyis, avtromdecaldap 1By detestdoncof 1§ ey detection

: pl it f ot
erBoar Renb i F P03 E T AP et AneRPhOFGIS 2 hBSSPerRcor the
ship is equipped with a set of five deflector nenbers,

a central one I X with a transverse di nensi on -w dt h-
"x", two i nténndhd atepaflinpes 1Y lamddateds th afwiwtah 8,

m{g?eaQQeﬂM)&%t erbakph gt erale ?HE?@&% gndnl 2 it ha rive

z", arranged symetrically in relation to the
SnedP ke pFake TPTRS Il t h’i x%%*'zrairh@naefhxecftlotrh nenbEpgsverse

| Xdihdnandnl Yiwiate- DPQVLd@ﬁo“&hhe@néﬂngbee@éﬂsOQES 1Y and
arﬂ:pukgg on V1 ., the ontrar)yt_t t he axes

ofi W4 and WIS W o> t e gkt %‘i:%?l ones 12
meabér sl 4’Z andhl 2 , wédaki dlz’t,0 eachngthersyraret mfdslety in

t : L] d ab
| ngBPLONL, Bt hat b0, 48 MIAYE, pbpl nf pasit gped above
plurality of possible arrangenents concerning the

10 The deflector members 1X, 1Y and 1Y’ are

provided with a single axis of articulation V1-V2.

On the contrary, the axes of articulation Wl-
W2 and W'l-W'2 of the deflector members 12 and 177,
coaxial to each other, are offset in height in relation

15 to V1-V2, being positioned above the latter.

This arrangement shows that there are a
plurality of ©possible arrangements concerning the
number of deflector members, their width, the
positioning of their pivot axis (individual or

20 collective), as well as their control, whether

individual or grouped together.

In the second and third embodiments
illustrated in figures 9-10 and 11-12, which are
variations of the embodiment illustrated in figures 1

25 and 2, the same reference signs have been wused to
illustrate elements identical or similar to those

already described.
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positioning of their pivot axis (individual or

wae@oelibsewde) , as well as their control, whet hBET/EP2009/058442
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i ndi vi dual or grouped togeti®er. In the second and
third enmbodiments illustrated in figures 9-10 and
11-12, which are variations of the enbodi nent
illustrated in figures 1 and 2 , the sanme reference
si gns have been used to illustrate elenents identica

or sim I ar tohé h@%@l@d‘t@%@&né&'ﬁﬁ@ﬂ Dfe(i)fThﬁ%@@féﬁC@Ofand 10
er gures 9, an 0 has rst face 2 nmad

io8F AaottBHE DR Fr GG alilt € Da-Hia G 05 Justies s front

2bfioensngaaadihedaonfacthsafbobbuséngngl éihegenn with an

Sg&@g@%glxaéﬁgf S 89d<5§%§%é%&f§ffléhe Iﬂgﬁnuyh%gcghl§ is

occuples I'ts "i'dl € position as
figupre-9 , the facet 2b fornms a non null angle ao ,
which is positive, in relation to the plane of the
hul | bottom FC. This angle increases according to the

extens: Ion lofmtulﬂg j aeks %Hlﬁgﬁéfﬂeétaﬁ imamfﬁegur:e é@):uples
One.w al s

t.hi nbodi
S oo 1iE BO5RRE ab ko ey s ot ey dy FOfns

of iset nud Ir edragi®nat 0 twhéchr arg p@ﬂlpDV@}ODIDfI@h&BlOH to
Mepher510nd bPe.pash,pf Lhe.shern table TA extends by

This angle increases according to the

extension of the jacks 4 (angle o’> og in figure 10).
One will also note, in this embodiment, that:

a) the pivot axis 5 of the deflector member 1
is upwardly offset in relation to the front end portion

of this member;

b) the base of the stern table TA extends by
a profiled lug, or spoiler, BE, in the extension of
which the second face 3 is found when the deflector

member 1 occupies its idle position.

The deflector 1 of figures 11 and 12 has a
first face 2 made up of two front 2a and rear 2b
contiguous facets forming an obtuse angle dihedron,
open toward the bottom; the second face 3 is curved,
substantially in the shape of a cylinder arc centered

on the shaft 5, with a convexity facing the rear.



a profiled lug, or spoiler, BE, in the extension of
whi ch the second face 3 is found when the defl ector

woreomh®e3945 occupi es its idle position. The def|BCt/BP2029/058442
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of figures 11 and 12 has alfirst face 2 nade up of two
front 2a and rear 2b contiguous facets formng an

obt use angl e di hedron, open toward the bottom the
second face 3 is curved, substantially in the shape of
a cylinder arc centered on the shaft 5, with a

convexity familegllg the 4 e@fe.f\m%motrhiﬁegl_@ékeq grodé%ﬁ@ﬂ%rs lits
occypies its.idle position_shown in ur : e

f aCare SBoFoRiE a ORIl SHETE a0, ot Adficth 4% forms 2
negatiwelli angékati’on bott hriplhane aofeddiei hal | ibotredarion
FC_ _Thj c S Ry nd~i ncreases
acE%rg#%gsgghghg%egggn%?gi %?X?ﬁ@ ?%éks 4 (see figure

12) . In this enbodi nent, the base of the stern table

TA is also extended by a profiled spoiler BE;, the

latter part Hete t t eGP &% Prist egfidvelncreases
shihetdrQingi RS deavhdeded hieoupper tper Hiak0f4 t igee figure
elfg?nt 1 is housed in the idle position. To this end,
this’shield 9 has a concave profiled inner face 90,

the curve of which is adapted to that of the second

face 3 . This shield 9 protects the deflector nmenber 1
and t he jacksn4 thriom enkodssankt ofhe héasgr gef afdhe stern

wayes1Er oM the, 1 €8l extended by a profiled spoiler BE; the
latter part here takes the shape of a protective shield
9, inside which the upper portion of the element 1 is
housed in the idle position. To this end, this shield 9
has a concave profiled inner face 90, the curve of

which is adapted to that of the second face 3.

This shield 9 protects the deflector member
1 and the jacks 4 from the assault of the surge and

waves from the rear.

In the various embodiments just described, in
connection with figures 9 to 12, one will note that the

jacks 4 are also housed in a protective case 43.

It should be noted that, in the case where
the ship is equipped with a set of deflector cases,
lowering the side cases makes it possible to obtain a

beneficial anti-rolling effect.

Traditionally, a ship of this type 1is
equipped with effective anti-rolling stabilizing

boards. However, these Dboards having a relatively



In the various enbodi ments just described, in
connection with figures 9 to 12, one will note that

wo baojasoks 4 are al so housed in a protective CBSEEERN9/058442
It should be noted that, inr0the case where the ship is
equi pped with a set of deflector cases, |owering the
side cases nakes it possible to obtain a beneficia
anti-rolling effect. Traditionally, a ship of this
type is equipped with effective anti-rolling
stgb@hhzwgnboaa@‘ag,mm\wn tdese- hoarsalsi e dy ato  the
relatlverS| %h rag, which offers resistance to
thgofg?ﬁﬂrﬁo ?Poﬂ thé"sHip. In case of cal msea,
it may be interesting to retract t hese boards, and
| ower the side deflector cases, which may performthe
anti-rollinglfupeseonti pathebeapl atenapubewithegesting to

feQéE?QcEes&l%é@C%otaomfsor W%@ oL, op; ﬂ}%je%q'det h@eflector
i ncline cases mainly causes a lift, with [itile

Sdr agseer éfél&f:@e M3 RAEECHR FB@gr@rstelarqjlelria@atflh@ctlon in

si gRéf Fcant cegl Ibdtg,wme BOaleds ceant 4duies tn e to forward
activated, .ei.th %%pne or tog(%?er with the s
NB

def'PBEDDF s DRER LA G 1T e GRS Rehar sngauses

and high, tennagéjtslehdasga cruise ship in particular,
the stern of which is equi pped with a device for
defl ecting flows of water, conprising severa

deflector megbers,(ll, in case of rough sea, generating

10 significant rolling, the boards continue to be
activated, either alone or together with the side

deflectors.



havi ng a subnerged | ower face (2), called first face,
fitting overall into the extension of the hull bottom
w@ BE@p/og3ovdward the rear thereof, while fornm ngPEIER2VGY/@58442
(a) inrelation to a general plane (D) tangent to this
bottom (FC), each of these deflector nenbers (1) being
articulated to the hull, control neans nmaking it
possible to cause it to pivot in one direction or the
other in order to cause said angle (a) to vary,
characterized by the fact tdwattrmon one hand, these
defl ector nenbers (1) are simlar and juxtaposed such
that they extend transversely side by side, over al

or nearly all, the w }gﬂdg{lt%hel s}ern ?ﬁsﬁ%f tdann& high

consi sting of a Ccase, al hat
satdnnegfs Sochc@ﬁtaoCtumgethblplvetpﬁgtaﬁuéach the stern

de&ke@59£h”EEb@&uié%eBOWPEhsg éévh@ésko9n8e@¥@669hbcflows
jack (4), the I's housed In a

pr @tfecwm%rcasféomglmw eg?r%ewlt h derie esttarct eebses (1)
5: Eaa{wh@ @ndstll'ﬂ'ﬂrﬁeﬂcjf&jt gﬂ&)e@f fafagctrﬁl )S |d§l€lzécﬁdfbﬁét\/€$ace,
fear ortion.o e nu a e case
whE e ERE o aErend tit i Ot 1 agCahdRnr Rl e M hbbpEton
shéFCEredoMammtﬂnesmm@E ahdrea¥es wha le Thernshig an angle
d&ﬂg %? chabml o Cg‘% tle%ﬁe;ge bYAthga{\%&H% ;98“ this

case i's closed
tubﬁéaomp\kﬁﬁd,aﬁ@chr@lﬁ vVé“rezf,e r@@@ﬁ@x@l@emwm hg) abeing

IOdigﬁgE@ﬁla@Qg i§OC|9§§d Qﬁlﬁhe control means making it
possible to cause it to pivot in one direction or the
other in order to cause said angle (o) to vary,
characterized by the fact that, on one hand, these
deflector members (1) are similar and juxtaposed such

15 that they extend transversely side by side, over all,
or nearly all, the width of the stern, each of them
consisting of a case, and that, on the other hand, said
means for controlling the pivoting of each deflector
member (1) comprise at least one hydraulic Jjack (4),

20 the body (42) of which is housed in a protective case
(43) integral with the structure of the hull and the
rod (41) of which is inserted between the rear portion
of the hull and the case (1) for which it controls the
pivoting, such that this jack 1is sheltered from the

25 surge and waves.

2. The ship according to claim 1,
characterized by the fact that each case (1) is closed
on the top by walls (6, 7) turned upward and frontward,
respectively, forming a dihedron, and is closed on the

30 sides by lateral vertical walls, said hydraulic jack
being inserted between the stern structure of the ship

and the angular zone of this dihedron, such that it is



sides by lateral vertical walls, said hydraulic jack
being inserted between the stern structure of the ship

waedoosoangul ar zone of this dihedron, such tPeL/EP1009/058442

isisolated in a relativel y2&ncl osed space in the upper
portion of the dihedron. 3 . The ship according to
claim1l or claim2 , characterized by the fact that
said control nmeans nake it possible to vary said angle
(a) in a range between a negative val ue, correspondi ng
toigpletégntiat i onrefiasaivd1l/l retcfacel (2pataclinnethe upper
upmarg and rearward relatlon to said general plane

AP aobolhF densdrhe!

n

Dyy " Ei Ve

corresponding to an

orientation of this flrst face (2) inclined downward
and rearward in relation to this general plane (D). 4

The ship actorBiegshie omecofdihe perecédinglcbai pgaim 2,

éh@ﬁé?é@Eé%§9egyb§h%h%a%%cﬁhaﬂu§9'gﬁﬁ@”&éﬁ%rgﬁaﬂéans make

rise a set hydraul i c jacks (4) work
5syng
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hP@ﬁéE@ﬂ?.tB Va?ﬁeséhﬁpaﬁgéﬁr&thlﬁoacFéPﬁ?4b?tween a

chaéggt@ﬁézeglb¥,tb@riagpohb@hgsabdahyeka@hkgthaﬁkgf said

ol unt ontroll ed act ua

I
L e A RIS el L e AP YR

tharasieérigetelyl t heldraet (Mhat said hydpaulitdvieackslue,

4 FoJu t| | ve, ' d
EOPESS g%ﬁ% &g % fﬁtfé;]ﬁétast%o‘é? 3 3HbI pgaLedel oo (o)

he sp ee

r tri
1ncllned downward and rearward in relation to this

general plane (A).

4, The ship according to one of the
preceding claims, characterized by the fact that said
control means comprise a set of hydraulic Jjacks (4)

working synchronously.

5. The ship according to claim 4,
characterized by the fact that said hydraulic jacks (4)
are voluntarily controlled by actuating a maneuvering

member.

6. The ship according to claim 4,
characterized by the fact that said hydraulic jacks (4)
are controlled by a shuttle valve, subjugated to the
speed and/or trim of the ship.

7. The ship according to any one of the
preceding claims, characterized by the fact that each
of said deflector members (1) in case form has a rear
face or second face (3), also at least partially

submerged, able to be lowered by increasing said angle



7 . The ship according to any one of the preceding

clains, characterized by the fact that each of said
waledibeewes nenbers (1) in case form has a rearPEHER2009/058442

second face (3) , also at IRgast partially subnerged,

able to be I owered by increasing said angle(a), so as

to forman approximtely vertical wall opposing

slanmi ng by rear surge. 8 . The ship according to any

one of the preceding clains, characterized by the fact

thay) sai gb figst thaceo(R) 4s shstantialdy f hatrti®al wall

The ship accordin o any one of claims 1 to 7 ,

ChaPRRE PP G- BY [ReDY abL2EhaE 8ard Tirst face (2) is

made up of two substantially flat front (2a) and rear
(2b) facets which forman obtuse angl e di hedron open
downwardly. 18. The shhpraczordidygd o tel abny7 gne of the

Ch%E@EéﬁEhée@l@im@he Jkﬁﬂaéﬁ@hf@d d,$e¢qad ffaaccte {3l 8aid

stantia . e ship according to claim?7
5, éhé?éc?@??zé@ bystﬁébﬁééﬂtiﬁéﬁysgiﬂtsecond face (3)

is made up of two substantially flat upper (3a) and

| oner (3b) facets which forman obtuse angl e di hedron
open toward tdhe Trearshil?.adbershhg accendi aget ofctabtms 1

1 char riz b he fact that t et _of
dof Podfor Herber s (17" nad o Sharcd pl Vel d0s. (WEG) o
(2) i1is made up of two substantially flat front (2a) and
rear (2b) facets which form an obtuse angle dihedron

10 open downwardly.

10. The ship according to claim 7,
characterized by the fact that said second face (3) is
substantially flat.

11. The ship according to claim 7,

15 characterized by the fact that said second face (3) 1is
made up of two substantially flat upper (3a) and lower
(3b) facets which form an obtuse angle dihedron open

toward the rear.

12. The ship according to claim 1,
20 characterized by the fact that the set of deflector

members (1) has a shared pivot axis (W1-W2).

13. The ship according to any one of the
preceding claims, characterized by the fact that the
pivoting of all of the deflector members (1) is done

25 jointly, over a same angle (o), using said pivot

control means.



13. The ship according to any one of the preceding

clains, characterized by the fact that the pivoting of
w@bd1000390he defl ector nmenbers (1) is done jOi NPCHYEPINB058442

a same angle (a), using sai2é pivot control neans. 14.

The ship according to any one of clainms 1 to 12,

characterized by the fact that the pivoting of the

di fferent deflector nmenbers (1) is done in a

differentiated manner, with different angle (a)

val uez_, usi ngLsal thei y?ﬁ_pcaetcb@bigga&@. lalr_ﬁf dihe shiplaims

acco | t o, an ne.o t he ec | | i ) )

oo 09, L 2n2nYcPRe: La: B, BRECEALEDLRRE TRy gipasgno of

w thea gpditeentBEleSkswviog asenbets el d)(9)isabldernieo in a
. . | h

Py ah EELreRe BRLhaL R I RELn L LR P YR pRBIENRaL gRgves:

Swavesngofiihg ProattAenkead, means.

15. The ship according to any one of the
preceding claims, characterized by the fact that its
stern 1s provided with a spoiler (BE) serving as a
shield (9) able to protect the deflector member (1) as

10 well as the hydraulic jacks (4) from the assault of the

surge and waves coming from the rear.



