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1 A foreship arrangement for a vessel of the deplacement type The
present invention relates to a new design of the foreship of a vessel of the
displacement type. Ever since the start of oil activities in the North Sea, all
vessels engaged in marine operations have been characterised by having
their wheelhouse and superstructure with equipment located immediately
behind the forecastle deck and extendifg right up to the collision

bulkhead. rge.loading deck or working deck.has pbeen located aft of
the super§r¥uaocit%sr%lgr? rv%ﬂ%% %nlfs%.r Yégs 3%&%5%&5%?%33 eeélgcy%‘? the
first platform 1 o supply vessels which were used on the British continental
‘Biretfrascie hehlsarndde still athexdderipant doldtiesiigdaya When diese
Messelsare 1%g‘in operation or are waiting on the weather (backing), they
%\/j | normally’have hef'r bow turned upwind and into the waves. 15 The

G AES GRS U £ THREL HEW ST SHRy R RN R k55 te e dB dighine
apatteidinchamdaboveathetcd aked Ibownoihe selbtidhdnsiudid gupheimane: with
e@lﬁ@fﬁ&l b@ﬂa%ﬁﬁfﬁnﬁ'&@tia@%ﬁb&?ﬁhag@ef@?f&ﬁﬁa byl Qﬁscz %é&gxﬁé&&% right up to the

mari ow ater,line, to jmprove the wave .
B e A b o S e OFEt GBS onie
WetH aedHahesBip st cEhineoaTiagwal ssatls geoygré dtealidegrietform
siwpheviarmiatian gives enssgydass)Bihey arerheavilssubieciedtostiend is stll
tﬁ%ﬂﬂﬂ&?@ﬁ@t‘(gﬁ% g,jpst the ship side, they generate a great deal of

spray and they are subjected to the occurrence of green water on the
deck 25 in front of the superstructure. When this type of bow shape
Wieetshirseormingwwavest thestbmergedryolaitiedlaiahd efemed (Baging), they

&fﬁ%@ﬂﬁé@i# ; ' INGFEARESHARY AuickiY. HUKanay. ipgieases as quickly
ar

and the retardation force becomes very large. These effects intensify with
increasing so wave height and increasing speed of the vessel into the
Thave difestivray/esyelsralitd veir supensiiusterelardyhetlb dasigloeatedine
200 ieweatherdeekbow, or a solution including a bulb and a raked bow where the
bulb can be defined as a bulge in the hull, primarily below the water line, to improve the

wave system and resistance,

Typical negative effects of the aforementioned conventional bow forms are that they
reflect incoming waves to too great a degree (wave formation gives energy loss), they
are heavily subjected to the slamming of waves against the ship side, they generate &
great deal of spray and they are subjected to the occurrence of green water on the deck

in front of the superstructure,

When this type of bow shape meets incoming waves, the submerged volume (later
referred to as "facing volume") increases very quickly, buoyancy increases as quickly
and the retardation force becomes very large. These effects intensify with increasing

wave height and increasing speed of the vessel into the wave direction.

Vessels with their superstructure and wheelhouse located on the weather deck
immediately aft of the collision bulkhead and having a hull shape as described above are

highly vulnerable to heavy weather damage.
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immediately aft of the collision bulkhead and having a hull shape as
described above are highly vulnerable to heavy weather damage. 7 The
maximum speed at sea for these vessels is determined primarily by the
water line length, entry angles of the foreship and the proportion of
outwardly sloping frame lines in the bow, and by available thrust forces
from the propeller(s). Typical maximum? speed in calm water is about

A I eaosofs eedof t3105
O S ok e

iEReiyyricserlesdl ﬁéﬁé@r@&%m&%mr&@r&@f r@r&x@r&b}trajﬁmﬂm@ame lines
wgbséloBothddboyiagpliebldwiaysirfpasticudar ihcheags$easand @hicgnaximum
Hackinahwaltingethe &8y Whe haye thel EW[%&?%%%W@ a losé of speed of

la rations and retardations. io Such motions re

eriencge, lar cele
AR G1ANa PEAE SR REEHAGE 4 ASb SRLRSHARBIF of he snerey
leapaesticto-iionikdRedasednebtingulitnia astdrdiffioulo ibekirgsebnditions
increase the risk of accidents and injuries To reduce or eliminate the

rementi drawbacks of the r art, ac rdJn to 5 aspect of
I% resen 1?r?ven on’ thersHe: ipjr%\ﬁe &d’ %afores 'S g%ﬁ%ﬁ%ﬁ’?%ﬁ% the crew,
‘vlésg Ve fhieapra S El wHeH dere S copsietstihthendastaithiens.

Ship imotiont afdite Wiesaellaymidaip reark«L2)anehaviien y@%&@kﬁ@%ﬁecﬁ on their
éé%%’;‘?{é%&yr@@cﬁ%@k@&h§?ﬁﬁgab AbGH LR PAEDe 10n foppase the

bs antrally conventional bow form below 1ts design Water
TR ARIAEPLI RIS of the vessel turns substantially backwards 20in
relation to the ship length direction (negative x-direction) from a transition

me&&&) o@%ﬁHHﬁE@%VﬁéF@&%'&{&MV%HMQ quﬁl» %ﬁ%ﬁ%@%@ﬁl&ﬁw 0 an
[g: lgf tIhe r;}ull theremg the frame, I|n§ % vessel of
L et e ety ARG ROaraBBL RS I
ﬂ(!s Fi)‘*l?iﬁ@ﬁ@’-tﬁﬁlH@@e@@@@tlﬁ@l%ﬁmﬂmmsﬁsrﬂﬁtbe(mﬁ B2hD8hip 4y BEhrufithe
x@lﬁwstr@@wﬁr@mdy etﬂarmﬁibrﬁrt@émr@@%m‘rf&éaghs%ﬁﬁé@éar hull shape
BoRkIRm Ao e P e ok e e AR I BE IR i it
% é%% res ectrv erge into e % gsEr &5 & @5? o
Vrﬂra%ir&%r{[f ‘rrbﬁrhmsréﬁib‘rr@i‘é@r%@%rwééﬁrﬁﬁﬁém@&b%@@ Bagkwards
ncHjaherfrante khasi¢hQi20i @@ ndA)iare autaaisty SeRIAgiRkition point (B)
Yediiechon: hafagierisedinhatatihe RS Bhkfpoint (C) of the hull,
wherein the frame lines (10, 20, 30, 40, 50) of the foreship are designed transversely
symmetrical about the centre line (CL), and starting respectively from first points (D1,
D2, D3, D4, D5) run almost perpendicularly from CL and increase in breadth (the y-
direction) from the centre line (CL), whereafter the frame Hnes (10, 20. 30, 40, 50)
respectively merge into the bilge (G1, G2. G3, G4, G5) at a given bilge radius, from
which bilge and up to second points (E1, E2, E3, E4, ES) the frame lines (10, 20, 30, 40,
50) are outwardly sloping ( in yz-direction), characterised in that at the points (E1, E2,
E3, B4, ES) the outwardly sloping frame line form is terminated and then runs
respectively upwards as a curved frame line form back to the centre line (CL) at third
forward points (F1, F2, F3) in said length direction and continues upwards with very
gentle curvature towards the centre line (CL) to third rear points (F4, F5) in said lenght
direction separate from the center line (CL), the main form of the foreship being
substantially rounded and without any knucle lines..



10

15

E3, E4, E5) the outwardly sloping frame line form is terminated and then
runs 3o respectively upwards as a curved frame line form back to the
centre line (CL) at third forward points (F1, F2, F3) in said length direction
and continues upwards with very gentle curvature towards the centre line
(CL) to third rear points (F4, F5) in said lenght direction separate from the
center line (CL), the main form of the f@geship being substantially rounded
and without any knucle lines.. 35 2a The design of the foreship according

fﬁeeggmﬂ'mﬂésf&femgaxs&ﬁs) I, Inten Wm.g%t %foﬁlef%@ Wil 'alfn@ for

speed range of up to dbout 2 ots an rward ilkhea

UpparSRs s r@rél?sﬁﬁff%ﬁe&ﬁée&ﬁama@a%%&gﬁfﬁenwethéw foxwyard
shkpsisqiicathcintended todieraidedinnessflsvthat aferergaged The new bow

éﬂ}%’éﬂ@ ﬁﬁ&%@l?%cﬁ&l&?{% 2 &%@Img@e é’%ﬁ%‘r’% Q{Egé%wﬂgr}{gﬁﬁglﬁc{peraaons
tform su }/vesselﬁﬁanc%i) andlln% c%f §8 diving ships, etc. Th

B g D DTSR W S BB B Hrs Ime A of

el linssedsathal frargstimesett- the hull increase in width from the base line

(BL) The 1o bottom is flat or has a deadrise and merges into the bilge at

| /en il er dIUS rom the toa he fra n
are S hpf ‘iq ou Wa‘%a?y sﬁ%rf)slh[%rsgg t%r e?/te1 a? gé%qas eed%% Q@“el; Sfthe
V&ﬁ%ﬁ}a Iy diapindmecofohn s ioneipieip andits ﬁ@ﬁldhe tiptwdine @5.& The
teutweddifiet for Mbadedmrdﬁmwtfﬁélm& lﬁl@@@o&%ﬁ&ﬁ%ﬂoe radius. From

tﬁm@ggm gfthe inyention, f@a&%vyuﬁ%m %&&esno eveloped.

which r Eces or eliminates the ne%atlvee ecf‘ att e co y‘"known

15Tk SHAp AT KAVE: F9rk1U SHIp R HESig RO (3 0B8RI B ESrAmSes T on

wpovthids tie subme isioriahtheckacingrdslmestakelplace over a

considerable period of time, which means that the vessel cuts 3 into the

wave and the e laps r the bow form and out to the s, the
AT O D R oI i TR T MBS Coveloped

velulsbteastiany oretlirosuicRils: swigalore estutetretiectomobwaesyit bow shapes

Hekdingiesdherstarm o gl WaKESe siender water lines so that the submersion of the

facing volume takes place over a considerable period of time, which means that the

vessel cuts
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against the vessel's sides and bottom, the speed loss in head sea is
reduced by about one 5 knot as compared with the standard bow shapes,
and the stem line has a profile which is designed to prevent the waves
from reaching too high up. Pitch and heave motions will be reduced due
to improved distribution of internal volume and more slender entry lines of
the foreship. to The hull in the example is run/extended up to the weather
deck. At the weather deck, the stem line is advantageously bent forwards
to form a barrier in the form of a spray board to prevent sea spray from

réeieHirrgthie dede PrikeispansciHae nve fuiosey climtfeeisidorrhbest i
ektepascy ﬁot@etisei_jmemhaﬁ cegkind/ M&M@tﬁd&i@ﬁ@&@%@@ﬁ&ﬁ@mﬂ@
theaweather:deskHdheI6ase HdRR ASE6 A MANE RS IRE e W.ASSIER F waves
the for(ﬁftnp will resylt in H[Ea Iollo ing oglflve .efLecEis: Loweé

against the vessel's sides ottom, the Spee %ss i hcad sea 15 1e ucecfli b{r ahout ong
accalbrations and ref’ar%Pa 1ons, Whlch}glve Igher average speed at sea,
tHarsEy Femuslpowes egdrdmencharbRduhssion brgdes 2 Rrpdi vhdsh is
irdekigramh oumtofnd b ev alim inatiopachigesien Welierpo P decknd2@ dviodetitestwill
caerieguest by Manpiekts Wk Efuin ebmiana POSIBNE B ISP ASHIR entry lines
egﬁggestg; ?}%%new design of the foreship. Apart from the advantages
mentioned above, the new foreship design will result in: 25 A lower
probability of heavy weather damage to the foreship because the
rditediidhinchevaveyls woosetendedap iprirationt sl trelp oAsibiityeathinedesk,
whathan dariageviathediontieutdendds idHeraupbistiidiie: fHmposuagray
WRINE, SRMEQNRER 2P AL MR S AT IR SA, s ARCRICHRHONS AdGked
ret rdatlor%s, thgrgbly improving Stﬁf%t‘y durin rg}a ation aﬁld gﬁwdlgg
highéF oBetabiity, Espedianyin head'sta ™ TéductiBhodf foise dng™ e ™ P
Vit Etidisssaibadech iy batashotibadaasfdtrdgiféed slamming of the waves
against the hull, thereby increasing comfort and improving safety with a

vigw fee HisieRbutilisaliem e he LeW S IBS WL AR positive effects:
e Lower accelerations and retardations, which give higher average speed at sea,
thereby reducing power requirement and consumption of fuel.
e A reduction in the amount of or the elimination of green water on deck.

Model tests carried out by Marintek/SINTEF in February 2005 verify the positive
effects of the new design of the foreship.

Apart from the advantages mentioned above, the new foreship design will result in:

e A lower probability of heavy weather damage to the foreship because the reflection
of waves is reduced.

s The elimination of the possibility of heavy weather damage to the front bulkhead in
the superstructure.

e TImproved working environment on board with regard to

1 accelerations and retardations, thereby improving safety during navigation
and providing higher operability, especially in head sea.

o reduction of noise and vibrations because of gentle motions and reduced
slamming of the waves against the hull, thereby increasing comfort and
improving safety with a view to efficient utilisation of the crew's resting and
working time.

e Protection of mooring equipment that is usually located on the forecastle deck.
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35 working time. Protection of mooring equipment that is usually located
on the forecastle deck. 4 Simpler and stronger construction of skin plates
and stiffeners due to a large proportion of double-curved area. A
reduction in loads on skin plates and stiffeners due to elimination of flare.
Smooth foreship all the way up to the bridge deck, which results in
reduced danger s of icing. All deck equipment that is normally exposed to
wind, weather and icing is protected. Smooth foreship all the way up to
bridge deck, which results in simpler installation of de-icing equipment. io
It th8ifaleing steongmi-dienitimgtembbelimetater e divgngeduerivadseling
to theroifdtantien dsubiseiithed drenore detail with reference to the
aECOMBARYRY ﬂﬁ%%@ 85 sHNRRIR fiOSe 1S BRIdS IR Al dhemRIgtle of
the f res ste ? 15 FI%;I‘G %n S8 ({ rg ew Qf gn e Eract 0 f(r; @ or
e TPTHEETARRAL QTR SR L HE At M RiP b e

OWS ate Heforesh

Figupéiging af’piéﬂgﬁ%@ﬁ@@%ﬁﬁwasmwﬂﬁ&wmr@ﬁméidwawﬁwwécmg is
foreghipecieligned according to the invention. Figure 5 is another

p«erS@ﬁswﬁf&@w@mmqu@ha%&geth@cﬁ U W it Rsdn RGP AlYallation

from G%S|de 25 tIIgure 6 is a further perspective view of the hull in Figure
4, prlnC|p aty e side. In the following description and in the claims,
unless otherW|se specified, all disclosures of direction are explained on
thethadid thanghenesseitie gembhdincdimEtisional Suncooreknetias istben
iheiaitiavessabsdenaibrdiastionbrertihcdieation anthhelgly deivaation
q%r&gﬁond respectively to the x-axis, y-axis and z-axis of the coordinate
system, wherein the x-axis and the y-axis are oriented in the horizontal

plane whilst the
Figure 1 is a side view of the profile of the foreship stem line.

Figure 2 is a front view of an extract of frame lines for the foreship.
Figure 3 shows the water line for the foreship.

Figure 4 is a perspective view of a hull, principally from below, with the foreship
designed according to the invention.

Figure 5 is another perspective view of the basic shape of the hull in Figure 4,
principally from the side.

Figure 6 is a further perspective view of the hull in Figure 4, principaily from the side.

In the following description and in the claims, unless otherwise specified, all disclosures
of direction are explained on the basis that the vessel is in a three-dimensional
coordinate system where the vessel's length direction, breadth direction and height
direction correspond respectively to the x-axis, y-axis and z-axis of the coordinate
system, wherein the x-axis and the y-axis are oriented in the horizontal plane whilst the
z-axis is oriented in the vertical plane. Furthermore, the forward direction of the ship
corresponds to the positive x-direction.

The new foreship, shown from the midship mark 2 of the vessel, has a slender and
distinctive bow shape. Fig. 1 shows the vessel's stem line 1, which starts at the base line



z-axis is oriented in the vertical plane. Furthermore, the forward direction

of the ship corresponds to the positive x-direction. 35 The new foreship,
shown from the midship mark 2 of the vessel, has a slender and

distinctive bow shape. Fig. 1 shows the vessel's stem line 1, which starts

at the base line 5 3 at point A and then rises with an increasing curvature
whilst being drawn forwards in the length direction (x-direction) to a point

B slightly above the design water line, ‘Srdwl From point B, the stem line 1
rises further, but now with a diminishing curvature and backwards (in the
nagativiaxadindction yisestivitrea dhesapomnt @y Avieonile btinesieaw Siiiriealgs in

aﬂfé@@ﬁ@&ﬁ&k@m&(@t&@ww@&@ﬂgdﬁlatganigm@c&mmeta&ghsm&y begrrtiwl.
Sp NS EaMmE éh%%%eﬂI 2’%18 Mg%hﬂﬂta&? EE&%@P&&@Q&%@M yam%@&%d

about the centre line the vesse].. Figure 2 sho Sgl e
S FRCRy s G S GO FUATESURRON SRR BUIFEME Co f@%lﬂb e
5 aheengnddmbsepenydraidaraydyend @E%W%é&sf@m@%éatwm&
y-direction) from CL. The frame lines 10, 20, 30, 40, 50 then respectively
mﬁ@ﬁ-&ﬁh@}% BigR %&e&% &éa&%%@ﬁ@&%@? i b JaEaRR tBktre

Bﬂe@éﬂ C&E}gl e%én rezEno fra o, 2 %811%290 3Pudmnt

ment shown In

Uewarak opin
tHRIRY St mgﬁ%@hé)%ﬁ%é r@@ﬁa@ﬂw pabrergepdiogagy framCl
10 andiafcred0 tdyeeds (Hayvdineimiimoetie ﬁh@f@me,dmp@ﬁﬁsflﬂl 32080

Edie i Sedh@ @iy atell dgealqelmg Hrametingfomm, siHeunaiadeand§s rudhan
up Wafgﬁ TR on%s'ﬁ? Eg%eﬁﬁeﬁ?%é Hs?e%%edm&hoaso
om% F urt er upw

ar

S In aver nt e C rve tOWé%‘E)Sii1 ;
c&%ﬂ@%ﬁ%ﬁ?&wm@&%%ﬁp@ e AR UPE RN o
thagttreaBstiondepfetiseades s idesthes addre S mérs@ofmﬂw&? = ﬁRﬁﬂ?@Sgeiaﬁve to

15 ShRWsihewateLling/psiing BNOK2 SEBIEI Hie thy-planadle spibifty éadtt line form
diﬁ%}h%wﬂﬁﬁ Jg%ﬂ‘&ﬁiﬁ%‘&%@ 'éltc'.h'f-!»%t{%ﬁﬂé HHRIRfg! Uéﬁﬂéf 2R to the
degrees, and which aﬂﬁa&a%e etwe(&-i-n .about 16 an Zu?vg? earefé the
SRR (s RIS, %ﬁ&ﬁ ef&\%ﬁ%r reduce
irestdeeckier Sibrig deiakd4 and FS. From the figure, it can also be seen that the ‘bottom
of the vessel is flat at zero intersection 7.

20
Figure 3 shows the water line/entry angle seen in the xy-plane (length/breadth
direction), which for the embodiment illustrated in this figure is 20.3 degrees, and
which advantageously is between about 16 and 25 degrees relative to the centre line CL
at the design water line Tdwl for reduced or increased slendermess.

25
Figures 4, 5 and 6 show the foreship according to the illustrated embodiment of the
invention in different perspectives, advantageously provided with spray board 5.

The table below shows advantageous ratios between water lines, slenderness and huil

30 height for different ranges of water line length, where the water line Lwl is given in
metres and at a given draught Tdwl, and where the hull breadth Bwl is measured at the
zero intersection and at a given draught Tdwl.

35
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25 Figures 4, 5 and 6 show the foreship according to the illustrated
embodiment of the invention in different perspectives, advantageously
provided with spray board 5. The table below shows advantageous ratios
between water lines, slenderness and hull 3o height for different ranges
of water line length, where the water line Lwl is given in metres and at a
given draught Tdwl, and where the hull breadth Bwl is measured at the
zero intersection and at a given draughg Tdwl. 35 6 Lwl 60-90 90-120

1nn 150100190 190 1-0-210-RPwdl/Tcwad 2 2 E2C AL laad/Pwd2.4 5 L
ZUITIU TOY=IOU ITOUATU ZTU DWW TUOWTZ-9 PrI I 9 F I [LWIIrDWIrO4H . I I

5 6 1 W8S 13 1999832 23 20ntR0)/BIvE 051808 0. 28923 %) AEHO-

LBkHTmI2 (2.5 7.5 10.5313.5 15 TjBesuse of theabove-meéntioned ragios

for thmgiven yvater line|lgrgth ranges Lwl resplts in morggslender eptpy

lines, incre fengthgmdonty stightty outwardly —stopirig_tatt
S lned tsmalflgre)-5-The-abbreviatiopSwhich-argused-in 2
apbtieation, [da% in partj€ar in theg @Bove tahleShave thedfdflowing |5

definitinas) Tawl: Draughbis(at the design waterilinge) 10 Byd;Breadths

measured at a given draught Tdwl LwI: Water line length measured at a
given draught Tdwl; in other words total length of the submerged volume.

18 hgeeI04 A hayHmTicgstdatrs A Thn s S B ths Isratkrapggs Lwl results
béraraprE sletideriusir s, amuedssovibet ! aed rmgiirynd iy diigbity, duwandbye
SprefigthiNair Tehe lines (small flare).

The abbreviations, which are used in this application, and in particular in the above
table, have the following definitions:

Tdwl: Draught (at the design water line)
Bwl: Breadth measured at a given draught Tdw]

Lwl: Water line length measured at a given draught Tdwl; in other words total
length of the submerged volume.

Htdwl: Hull height measured from Tdwl up to the top of the spray board.

For the illustrated and described exemplary embodiment, it may be specified that Tdwl
= 6 metres, Lwl = 81.1 metres, Bwl = 18.5 metres and Htdwl = 14.8 metres. The spray
board 5 advantageously has a vertical height of 1 metre, so that the height measured
from Tdwl to the transition to the spray board is thus 13.8 metres.
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= 6 metres, Lwl = 81.1 metres, Bwl = 18.5 metres and Htdwl = 14.8
metres. The spray zo board 5 advantageously has a vertical height of 1
metre, so that the height measured from Tdwl to the transition to the spray
board is thus 13.8 metres. .7 Ainendedclaiins 1. A foresiup
aarangement for a vessel of the displacement type, which foreship
consists of s the part of the ship in frent of the vessels midship mark- (2)
and which vessel has a transversely symmetrical hull shape about its
Leptre line ¢CL) and a sulstantiglly ,conventional bow form below its
design water line (Fdwl), wherein the stem line (1) of the vessel turns
substantially backwards in relation to the ship length direction (negative
-dlrectlon) from a transition point (B) at or just above the design water
Adorgioprangemericfens upper P ohwidiepisthenhiponiiainki formeipameified
&ib@aﬂﬁ&f% £y Eﬁﬁ‘&fﬂhﬂfa&m &iﬁﬂﬁg@ﬁﬁdﬂﬁ%m@ﬁ%mwl
Kl AR diiarindedes Ractively Mo nsfiratpaits (DI,
\*e%ﬁ?m %w) 'E;)Sttsp r endléer rl bo{ngﬁ;l and. i e e}%g%g of
|rec from cenne’ area ra
fhﬁé@sefbf% iy hackyaria BIEHIENE Ggeative
ﬂﬁ#@mﬁ)@gmaﬂbﬂg&mﬁm (ﬁbaﬁ cmm:stﬁbdgethn deemwsmémd {ﬁ‘dmﬁtband
ﬁh@%@&ﬂcﬁé@ SuiiomeNResd BnaDindd (40, 0036180050 er gy
a0zl %&s@%\!ﬂe&@{ Qé&&%oé@ﬁ%%he éL 5 3nk dmfeiok

e e

‘WL‘?%@WM@SW@@EWW eEnTadS ik rpRaRRT D fram

Tomsi{h0:20, 4aRdSOMitpeetiy dentege dnvatie bilgo ARSI e BRBEL)
@&@g@m'ﬁﬁﬂ%&m Wﬁ@&wﬂ@ﬁmw@zt@ﬁrm 18 the

fore andi

oun ggi]of Wéhouﬁ;%ﬂnui 1¢he arrr%h%g%rﬁ %é%&me%smg
1[%“&5 R iy %@%ﬁéﬁﬁ?@"% Bwer
mw B ey SR e P Sl DBy s 65 ScMNEVRA Srama ma demmm ok o the
conre disia (0 pairtiiizé fanwatdalirecHO FIf B Masstldasthdifeatisiian point
{Binues upwards with very gentle curvature towards the centre Hue (CLY to third rear
points (F4, F5) n said lenght direction separate from the center Bne (CL), the main form
of the foreship being substentislly romnded and without any knncle linss.

2,

The arrangement according to claim 1, characterised m that the stem Bne (1}, starfin
from a lower point (A} at the vessel's base hne (3) rises and has 2 substanfialiy
increasing curvature in the forward direction of the vessel o the transition point (B),
and that the stem line (1) from the point (B) continues to rise, but with a substanfially
dimimshing curvatore and in the aftward direction of the vessel, optionally broken by
one or more siraight poriions, to an upper point (C).

3.

The arrangement according to cleim 2, chavacterised in that 2 spray board (5) extends
out irom the upper potat (C), the stem hine (1) being bent sharply forward af said point
{C) and being terminated at the top of the spray board (5).

AMENDED SHEET
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and that the stem line (1) from the point (B) continues to rise, but with a
substantially diminishing curvature and in the aftward direction of the
vessel, optionally broken by 30 one or more straight portions, to an upper
point (C). 3. The arrimgemont according to claim 2, characterised in that
a spray board (5) wlends out from the upper point (C), the stem line (1)
being bent sharply forward at said point 35 (C) and being terminated at
the top of the spray board (5). AMENDED SHEET 8 4. The arrangement
Aaccording to any one of the preceding C terlzed in that the vessel's flare

sf%%%gﬁgﬁ e
reipbivosa g BM@%Wé’éﬁﬁﬁhe transition point

(B) and the upper point (C) mcrease from 0 degrees at the transition point
€B) to 55 degrees at the upper point (C) relative to is the height direction

A SHIRg.
%&%ﬁa}%@ tha égeg%nt g‘%ﬁé@% §f wa%\/

M%W@W@n r%r%m\%%mm (ﬁ&@%@lym
e Righadiangemeibeeanetling to any one of claims 3 to 6, characterized
by the following ao ratios for a water line length (Lwl) in the range of

gO -90 nwires: BwlITdwl = 2, Lwl/Bwl = 3, Lwl/Tdwl = 5, HtdwIBwi = 0.5

and Lwl/Htdwl =2. 8,
The arrangement according to any one of the preceding claims, characterised in that the

entry sngie of the bow at the design water Iime (Tdwl). and in 2 plane coincident with
the horizontal plape (the xy plane) is in the rangs of 16-25 degrees relative to the centre
Iime {CL).

1.

The arrangement according 1o any one of claims 3 o 6, characterised by the following
ratios for a water ime length (Lwl) in the range of 60-90 metres: Bwl/Tdwl = 2,
Lwi/Bwl = 3, Lwl/Tdwl = 5, Hidwi/Bwl = 0.5 and Lwl/Hidwl = 2.

g

The arrangement according to any one of claims 3 w 6, charactensed by the following
Tatios for o water Bine length (Lw]) in the range of 90-120 metres: Bwl/Tdwl = 3,
Lwi/Bwl = 4.5, Lwl/Taw! = 13, Htdwl/Bw] = 0.8 and Lwl/Htdwl =55,

9.

The arrangement according to any one of claims 3 1o 6, characterised by the following
ratios for a water line length (Lwl) in the ramge of 120-150 metres: Bwl/Tdwl =
Lwl/Bwl =5, Lwl/Tdwl = 17, Hidwl/Bw] = (.7 and Lwl/Htdw] = 7.5.

i0. '

The arrangement sccording to any one of claims 3 to 6, characterised by the following
ratios for 2 water line length (1.wl) in the renge of 150-180 meires: Bwl/Tdwl = 3.5,
Lwl/Bwl= 5.5, Lwl/Tawl = 20, Btdwi/Bwl = (.55 and Lwi/Htdwl = 10.5.
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The arrangement according to any one of claims 3 to 6, citaracterised by
the foll zs ratios for a water line length (Lwl) in the range of 90-120
metres: Bwl/Tdwl = 3, Lwl/Bwl = 4.5, Lwl/Tdwl = 13, HtdwIBwl = 0.8 and
Lwl/ftdwl = 55. 9. The arrangement according to any one of claims 3 to 6,
characterised by the following 3o ratios for a water line length (Lwl) in the
range of 120-150 metres: BwafTdwl =3.5, LwIBwl = 5, Lwl/Tdwl =
Htdwl/Bwl = 0.7 and Lwl/Htdwl = 7.5. 10. The arrangement according to
lany one of cIaims 3 to 6, characterised by the foIIowing 3s ratios for a

LW|f 5,5, LwlfTd WIBWI LW|/H

%ﬁ%@ﬂ'@éﬁ%% é“a aﬁﬁ%ﬁw“é%%%‘?& @% ﬂor*
RS o B BT te FHIBHRT TRGE 4 B h (LWI) |n
the range of 150-210 metres: Bwl/Tdwl = 4, Lw]Ewl = 6, Lwl/Tdwl =

| IJﬂIdWI/BWI 0.45 and Lwl/Hddwl =13.5. 5 12. The germ according to any

ree&a&mgf' 0
e o

Lwi/Bwl = 10, Lwldewi 23 H&éwi/BwE 5 gnd Lwhﬁtdw]
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