WO 2008/ 060243 PCT/ SG007/ 000362 1 DI VERSI ON OF SAlI LI NG VESSEL BY
TETHERI NG METHOD AND APPARATUS THEREFOR W TH HARPOON MEANS 5

TECHNI CAL Ri/&kédshbizgs | nvention relates to a nethod for dica®dzbir@ossez
sailing vessel by tethering nmeans, such as a cable, particularly an
errant vessel. - The nethod may be applietl by a watercraft installed
wi th an apparatus for securing the 10 cable to the errant vessel. ‘
BACKGROUND ART 15 | nDAVERSKQN QfaSAILING ViESSEL BYUTEFHERING METHOD
counter-terror doctrines neant to. deal- with, for exanple, "one

m nut e one executi on" ANARFARATURITHEREFORMWITS HARPGON MBANSquat e
to deal with zeal ous and suicidal. subversives determ ned to cause

t he-w dest possible destruction of property and lives with wvirtually
no chance for negotiations nor care to make demands. 20 Apart from

ai rspace security, there have been heightened fears of nmaritine
threats be it man-made or terrorist acts. For exanple, |arge vessels,

shi ps .or oi |5t&r£@%H§JE@N&’F@_Ij“ j acked and crui sed at top speed towards
targets such as harbours, seafront or offshore installations such as
pet rochem cal
This invention relates to a method for divertihg a sailing vessel by
fethering means, such as a cable, particularly an errant vessel. - The method
. may be applied by a watercraft installed with an apparatus for securing the

10 cable fo the emant vessel.

BACKGROUND ART

._ 15 | In the aftermath of the 9/11 attacks, counter-terror dodtﬁnes meant {o
deal with, for example, “one minule one execution” hostage situations
becqmés grossly inaﬁequate to deal with-zealous and sticidal subversives
deténniﬁed to cause the ~wid.est possiﬁle destruction of property and fives with-
virtually no chance for negotiations nor care to make demands.

20 |
Apart frc_)m airspace security, there have been ﬁeighter{ed_ fears of
“maritime threats be it rﬁan-made or terrorist acts. For example, large vessels,
-ships or oil tankers may be hijacked and cruised at top speed towards targets

such as harbours, seafront or offshore installations such as petrochemical



WD 2008/ 060243 PCT/ S&007/ 000362 2 facilities, or another cruise
|l iner full of passengers. Due to the massive size . and hence the

nmonment um ofy b BgsREd@t ship in full steam ahead, it My ppQkcBR7/000362
possible to stop It Iin tinme or, even sufficiently destructive ?orce

may sink it, creates a sunken w eckage di-%ruptive to shi pping | anes.
5 An option nust thus be found to alter the direction of sail of the

oL quTel BBieS UL e B Sl RED SRR A e
darmage m ni m sed

.10 Ll st . have, not_found. a el evant prior . ..
art Jour own coskEnarghe orasiua e Bibh ARy it AB0 B &Y. not oo
SG 200508616- 0, SG,200600202-6 . and SG 200407511-5 have discl osed ., , .
various net hodsPHF! 8% qpné iy fimg pF. r?@'en\ﬁégfoécé?n]{éﬁWEW?abrﬁm $ig it
none is relevant to the present tethering nmethod which we disclose
herei nafter. 15-TSRIOSIERKHNERN preghagsgigruntive tgshnPig 8R8®di nent of our
nmet hod conprises a nethod for 20 diverting a sailing vessel by
tet hering ne@ns conprising the steps of: bringing into range a

har poon nmeans capable of piercing the hull of . o
‘An option must thus be found to alter the direction of sail of the errant

- vessel to a safer location at sea for further appropriate action so that damage

may be contained and coastal envirohmental damage minimised.

10 Whilst we have not found ‘any relevant prior art, our own co-;;endiné

| patent a'ppﬁcaﬁc'ms No; SG-200403108-4, SG¥200508616-0, 5(G-200600202-6
and SG¥200407511-5 have disclosed various methods of diverting a sailing
vessel by external means but none is relevant fo the present tethering method
which we disclose hereinatfter. | |

15

SUMMARY OF DISCLOSURE

The .general smbodiment of our method comprises a method - for
20 diverting a sailing vessel by tethering means comprising the 5teps oft’ |
- 5ringing into range a hz.arpoon- means capable: of piercing the r_:ull of
said vessel wheil'ein tﬁé har;;oon meané comprising - . | ‘
; a head hé\_ring extraction-preventing means; and

- a tail attached fo a tethering element of sufficient !éngth;



sai d vessel wherein the harpoon neans conprising a head having
extraction-preventing neans; and a tail attached to a tethering

el ement of wohbispeeas | ength; WO 2008/ 060243 PCT/ SG2007/va®23807/080362
piercing said hull with the harpoon neans with. the extraction-
preventing 'neans depl oyed, thereby prevengi ng extraction thereof;
tugging onto said tethering elenent to achieve a desired diversion. 5

I'n one preferred enbgdidiftsaid hﬁuih%ﬂpﬂﬂe”ﬁ%éo@ﬁnﬁ%ﬁgmggﬁﬁn e%}éé’cgﬁx—

wat ercraft to bring the harpoon nmeans into range I ng sal

| f f L, | . 'S
vessel froman aft posLLidy mESR Géyg}gyéﬁ tﬁ?ﬁ%ﬁe@&ﬁg@g@t@ﬁ%@a

extraction- preventing neans conpri

€s a ty o a

nte Chan t e s pookoRBASn ERBH e IR o Ao

unfolding toa limted degree. Upon piercing the hull of the vessel,
t he spokes preferably unfold and latch the head against the hull's
I nner suffacg. In a second preferred enbodi ment,

he

el enent atta

the tetherin »
d to IN18NG REATRERS GHDHRTL (i NBEPORN AEAES gray Be mounted

sufficient tensile strength: The cable may unwind to a |length of up.
to 40 netres be?WMeeéhwaiRiCalitte beipgrthe AaopaIBRANS INttheangather apnapaching,said
then tug onto the cable to tether the vessel to a desired

10

15

20

vessel from an aft position. Preferably, the harpoon means head's extraction-
preventing means comprises a plurality of radially unfb!dable'spokes that are

foldable backwardly to be flush with or less than the harpoon head’s diameter

-and capable of radially unfoiding to'a limited degree. Upon piercing the hull of

the vessel, the spokes preferably unfold and latch the head against the hull's

inner surface. :

In a second preferrec_i embodiment, the-tetheﬁng element attached to
the harpoon means may be a cable of sufficient tensile strength.. The cable
may'.uhwind to a length of up to 40 metres between thé watercraft and vessel.
The watercraft may then tug onto the cable fo tether the vessel to a desired

direction. .

In a second aspect of our invention, a watercraft is desig"néd for use in
a method_ for diverting a sailing vessel by tethering means wherein at least
one harpoon means is hard-mounted on at at least one of the bow, poriside,

starboard and stem.\ The harpoon means may preferably be mounted to

sirike in a multiple angles, in a variable angle or strike, and/or in an array.



direction. 20 In a second aspect of our invention, a watercraft is
designed for use in a nmethod for diverting a sailing vessel b

y
tethering RPGRRsISI€i N at | east one harpoon neans is pgg@cm#ﬂﬁﬁq

on at at | east one of the bow, portside, starboard and stem
har poon nmeans may preferably be nounted tog strike in a nmultiple
angles, in a variable angle or strike, and/or in an array. WO
2008/ 060243 PCT/ SG2007/000362 4 In preferred enbodi nents of the
wat ercraft, high-traction |.ow speed propulsion such as

Voi t h- Schnei der Propgl ﬁbf@?reﬁeéﬁ%odmtél Qvthé apdib R En-trBBRRC low-speed

propul si on means such as hydrodynamc lifting el enents; conprising 5.

front and back LRIAI dush dsNgdikigt "FII?H% d traction highe
hydrof oi | s may ﬂg’gﬁ insteﬁéreﬂel O%&ﬁ}echcﬁﬁfr#bﬁﬁﬁ at r|%f 85%26&3?&&” %’8?
invention, a h i i . (I . .
provi ded conpr gﬁgkﬁﬁ@g@hﬁggﬁﬁg%ﬁég% P’gf:&ﬁygﬁﬂ)cr Ig@@g}%}eﬁ&ﬁoco r@%ﬂ%ﬂg
at a first epd t ' ,to .one end of a tethering. el t.of -
sufficient | gngﬁq\ﬁﬁhc%%g?&&c’?@ dW@'@&W@ﬁﬁ?rﬂnﬁu%&gpﬁfgﬁ{}?ﬂ’ﬁs may be
Preferably, the_extraction-preyenting nmeans conprises a plurality of
f ol dabl e spokes'n%ﬁh%cﬁgeaijquhPil |y fol dabl e backwards to. be flush
with said 15 harpoon head's dianeter and capable of radially
unfolding to a limted degree.
[n a third aspect of our invention, a harpoon capable of piercing the hull
of a vessel is pfovided comprising a head having an extraction-preventing

10 means at a first end and attached to one end of a tethering element of

sufficlent length which other end is secured fo a watercraft.

Pre_feréb[y, the exiraction-preventing means comprises a pluraiity of

‘ foldable sp’okes which are -radialiy foldable backwards to. be flush with said-

15 harpoon' head’s diameter and capable of radially unfolding to a Iirﬁ'rted deg_ree.
Upon piercing thé hul[. of the vess_el, the harpoon means head's foldable

spokes unfold and latch against the hull's inner surface.



Upon piercing the hull of the vessel, the harpoon neans head's
fol dabl e spokes unfold and | atch against the hull's inner surface.
WO 2008/ 066R43003%8d252007/ 000362 5 LI ST OF ACCOVPANY! NGdiabdNGS0sshe

present invention will be.-described in detail with reference to.the
acconpanyi ng drawi ngs that follows, wherei specific enbodinents are
5 described as non-limting exanples or illustrations of the workings

of the inventi QT OF ACOMPAVENREDRSNIMNGSa perspective view of a
wat ercraft having a preferred enbodi nent of full capabilities

envi saged in our present invention; 10 FIGURE 2 shows a side view of
the watercraft of FIG 1; FIGJURE 3 shows a top view of the
vatercraft of FIG lqp, Q}-%%E ibeﬁﬂ& lﬁbéro%'é‘,&n@éd[ fROYL4h %)ﬁh%fér&‘?ce to the

wat ercraft of FIG 1 OWs |'N perspecti ve Vi
1o Bl GE 6 chosEtihPehe itafineh otrér %Q%ﬁ%%% %ﬂ‘?cf»paeﬁf%#ea"e%é‘"%érﬁ@
h in f f
h el BBl o e S 68 e
bei ng engaged by the | )

invention, in which:

- FIGURE 1 shows a perspective view of a watercraft having a preferred
embodiment of full capabilities envisaged in our present invention;
10 ' FIQURE 2 shows a side view of the watercraft of FIG. 1;
FIGURE 3 show-fs a top view of the watercraft of FIG. 1;
FIGURE 4 shows a front or bow view of the watercraﬁ‘of FIG. 1;
FIGURE 5 shows in perspecﬁve view a watercraft approaching a
vessel fo be diverted from an aft posiﬁdn; |
15 FIGURE 6 shows in side view the situation of FIG. 5;
| FIGURE 7 shows in front or bow ﬁew the watercraft ‘within harpoon
range t_o the vessel to be diverted; ‘ | |
FiGU_RE 8 shows in plan view tﬁe vessel being engaged by- the
watercraft according fo the method of the presént invention; |
20 FIGURE 9 shows in perspective view the situation of .FIG.' 8; and
FIGURE 10 shows in side view the harpooﬁ piercing the vessel's hull in

sequence of FIG. 10(a), FIG. 10(b) and FIG. 10(c).



wat ercraft according to the nmethod of the present invention; 20
FIGURE 9 shows in perspective view the situation of FIG 8; and

FI GURE 10 sheWsshéy$d de view the harpoon piercing the v '
in sequence of FI(23 10. (a), FIG 10(b) and FIG 10(c). $€\§EZ®7ME&2

2008/ 060243 PCT/ SG2007/ 000362 6 DETAI LED PESCRI PTI ON OF SPECI FI C
EMBODI MENTS The watercraft proposed for inplenenting our nethod of

diverting a S%EW&E@B{E@C#Y@@cﬁfgﬁg%m%dmrqggﬂ@w@ vari ous
views in FI GUR are |l ectively.
The apparatus of our proposed watercraft (10) which is key to
executing our nmethod is the harpoon neans (12a, 12b, 12c) which may

be provided as. a Sl-ﬂg} angl es q
Alternatively, it ma g’a{&?%@ﬁgﬂg%é%%ah@%ﬁ%mgﬁg%’ {hog? &n@é{e‘%Pg a
as multiple unifts;.of harpoon nmul tiple directi.o '
angles 10 of 1 4ihveRel BaL R Aehan Tl Tl deFalp i’ fig0Res 1 1o
preferably b .nount ed, on wat er cr af t One or nore of
t he har poonsg( 1%3"%‘%2-8{9 ﬁgefeé’etc B‘?Igﬁﬁ“t!%'bﬂ o-H"Et RRPHBIS ploPrsprgrosed
starboard and/or stem feature of the 15 har{)oon is that the
tail end of théwi&r%%rm)sw ich &% heyl 1 @xacytingheyn mgtheddadhe harmgennmgans
be a rope or cable of sufficient tensile strength and | ength. The .
(12a, 12b, 12¢c) whlch may be provided as a single harpoon with muitiple
angles of launch. Altematively, it may be provided with variable angle of
strike or as multiple units of harpoons arranged in multiple directions or angles

10 of launch or in an array.

Each of the harpoons " may preferably be hard-mounted on tﬁe

watercraft (10). One or more df the harpoons -(-123,- 12b, 12c) .may be .
provided on the bow, portside, starboard and/or sten. A key feature of the

15 harpoon ié that the tail end of‘_thé harpoon is attached fo a tetherihg means
which may Se a rope.»or cable'o_f sufficient tensile strength and length. The
cable may be coiled in a reel (14) 6r bobbin for fa;st unwinding upon the-

launch or firing of the harpoon.

20 To assist the tugging, winding and unwinding of the cable, a towing
cable reel installation, such as that disclosed in US Patent No. 6,698,374,
having a 360° tumning to steer and guide the cable attached to a large -

shipping vessel would be useful.



cable may be coiled in a reel (14) or bobbin for fast unw ndi ng upon
the launch or firing of the harpoon. 20 To assi st the tugging,
w ndi ng andygnwishdizng of the cable, a towi ng cable reelpcrscaoor/oonis?
i nstallation, such as that disclosed in US Patent No. 6,698, 374,
having a 3600 turning to steer and guide the cable attached to a .
| arge shipping vessel woul d be useful. WO 2008/ 060243 '

PCT/ SG2007/ 000362 7 TrEhgrapuRivH &f &b abtdrbaftviatmerray prévidydeienadioms,
provided in two forms, that is - a high-traction |ow speed :

propul si on and {fat - Gl Bighl@BHAH Wiv-spasd Prd?fu%ﬂ ah@ IokLlradtdl high-speed
hi gh-traction | ow speed propul sion a prererred propul sion technol ogy
is the Voith-S ' Walg ' d

Var no, Fi denfa BreRD; e BigraciBtloR sBbrd ROy IR ey pbtidon

ropel are prefera

: [ed i Y. . ,

nurl e, i BEMdGy RIS VR YsboRel Sroaludh, op I RERESE i o
h hydr of oj | 18 8h) Jnstalled bel he hull . E

ow t 1 act | or hi GHERHEE BEAPRRE: CHREY; oNerhomPSGS: L6 ARRPTHEblY

b d w |1 er 2Q). As sh in., 10 the draw . ir.

of propel ' er's. rESIA0E it G FRdEE AR Al BepPBiRMstoRe Halerarngs il el in

wat ercraft picks up speed, the hydrofoils would |i.ft the hull above |

the water 'to REWesR TEPNtARG paek ifyAraslypamicy itieg cddemenis sdch gpdadryplls

above 30 knots. _
"~ (18a, 18b) installed below the hull. For low-fraction high-speed propulsion,

the front hydrofoils (18a) may be mounted with propellers {20). As shown in
10 the drawings, a pair of propellers may be pmﬁded. With this propulsion, as
the watercraft picks up speed, the hydrofoils would [ift the hull above the water
to achieve a low tréction but high spaéd cruise. Speed of above 30 knois

should be easily attainable with suéh fifting foils attached fo the hull.

15 The key apparatus to engaging the errant \}essel for. tugging‘ is a
speclally-designed harpoon (12) which is c;apab!'e of piercing the h;.tlE (30) as
flustrated in FIGURE 10. The harpoon is preferably launched by exp!os_ives
or gun or small cannon so as {o be effective within a relatively longer range to
pierce the hull plate:

20
An altemative method of Iodging the harpoon with the errant vessel
would be bringing the watercraft with the harpooﬁ to approach the errant .
vessel, ramming and airebtty puncturing the. emant vessel's hull ‘without

launching the harpeon. 'Once the harpoon is in the errant vessel's huil, the



shoul d be easily attainable with such lifting foils attached to the
hul | . 15 The key apparatus to engaging the errant vessel for tugging

is a speciyghby sgned harpoon (12) which is capable
the hull (30 agﬂﬁﬁ Iustrat ed in FIGURE 10. The har poongtlt'sg%@g? Ortagf‘t%ly

| aunched by expl osives or gun or snall cagnon so as to .be effective
within a relatively longer range to pierce the hull plate: 20 An

al ternative netagsthpfent W&Qﬂhﬁﬁzsﬁh%lh@%&?@ﬁ Mt the WRReRFdra Rkl M%§é %bvay with
woul d be bringing the watercraft with the harpoon to approach the

errant vessel, theaifanBdesiRflindbieCct | y puncturing the. errant vessel
hul | "w thout [|aunching the harpoon. Once the harpoon is in the

errant vessel's hull, the WO 2008/ 060243 PCT/ SG2007/000362 8 _
attachment nechani.sm wil | open up and the watercraft will nove avvay

with the errant ve W. h n d, ¢ rnises a head

(32) having an ext rg@}% gﬁﬂqu%ppgga W'ﬁ%%%\%aﬁ %l’d a@'ﬁ) rhf't n@nanaﬁ raction-
attached to ne_end of a teth ment s a cable

sufficient |Bndt'fi %min@hmﬁﬁﬂﬁr S%Fts g(ﬁﬂdeﬁﬁ?‘g" %&F%r%‘?‘i\f’f a igfhering
head is rrade of an especially hard material that is capabl e of

puncturing a tyJF®&nt gueh aga %hl%rﬁest@”mq@t@y@w whichrptaen endhigisgeured to a
whi ch typi cal

watercrait. The head i is made of an especially hard material that is capable of
puncturing a typical huil of a !érge-,ship such as an oil tanker, which typical
_thickness is ab_oﬂt '18 — 20 mm.
10

. As shown in FIG. 10(a), the extraction-preventing means comprises .a
plurality of foldable elements (34) which may preferably be radially uﬁfolding
épokes that are foldable backwards.with the harpoon stem as the axle or hub.
The spokes are-foldable to be ﬂush_with the harpoon head's diameter an;i

15 capable of radially unfolding to a limited degree.

Upon piercing the hull of thHe vessel, the harpoon means head's

foldable elements (34) rnay ‘unfold and latch agai%st the hull'é inner surface

(36) so as to prevent the hérpodn head (32) from :being. extracted out of the

20 hole of the punctured hull. The foldable spokes (34) may be shaped as fins

for aerodynamic purposes as well as for structural strength in resisting further

unfolding upon reaching the limit of unfolding and thus Iatching-the harpoon

head against the inside surface of the hull plate (30) when pu[l backwards as
shown in FIGUFRE 10(c).



t hi ckness is about 18 - 20 mm 10 As shown in FIG 10(a), the
extraction-preventing nmeans conprises a plurality of foldable

el ements ( 34p 20d3joedrazay preferably be radially unfol di ngerggkesodsbat
are fol dabl e backwards with the harpoon stemas the axle or hub: The

spokes are foldable to be flush with the hgrpoon head's dianeter and
15 capable of radially' unfolding to a limted degree. Upon piercing
the hull of the vessel; the harpoon neans head s fol dabl e elenents
(34) may unfold and | atch against the hull's inner surface (36) so

20 hol & of the Bﬁnﬂt REREOIRGTE el R TR pA SR =ithe St o
shaped as fins %at@@'&?%ﬁgm\ﬁn ﬁ?ﬁ%ﬁﬁés@—%ﬂwﬁﬂuétﬁ@% lé%t’.ﬁ{)%lﬂf the

strength in re5|st|ng I ng~ upon reac
unf ol di ng and t he h oon nst the inside
surface of the 'h‘%ﬁ'o g é"e?‘é’@) p‘(ﬁsfsegégﬁ ehgg rge]% F%adly, our
FI GUFRE 10( c% WD, 2008/ 060243 / SGZ 7/ 00 362 9 Prefera “the
har poons  ar e>denSH IR FAMRIFRES JBS ﬁﬂyt ENQIpQ ipta rangs, 8 l?/%ﬁ%?‘&?'ﬂs
as shown in FIGURES 5 - 9 which i I Iustrates an exanple of the nethod
for diverting acaRabig eipioringdhe hul pf Hip esameaesng (ARhnthe bapaen'§ prefeired
configuration is as described above, i.e. its head provided with extraction-
nreventing means and a tethering element such as a cable attached to the tail
of the harpoon.
10
The next step comprises launching the harpoon so as to strike the hull
‘of the vessel (40) with such force so as to pierce the hull plaie (30). . Once the
hull piata (30) is punctured and the head (32) lodged info the inner side of the
hull, the extraction-preventing means may be d_epioyed to prevent extraction
15 of the harpoon head. -Finally, the watercraft from Which the harpoon is-fired

may tug onto the errant vessel, via the cable attached fo -the. tail of the

harpoon SO as to achieve a desired dlver5|on

As shown in FIGURE 5 (with FIGURE 6 showing a side view thereof), a

20 ‘preferi'ed' approach to the errant vessel is to pursue it and bring @he harpoon .
. into firing range from an aft position of the enant vessel. In this example, the
harpoon means is mounted onto the stern of the watercraft FIGURE 7 shows
the pursuing watercraft (10) in a range close enough to fire the harpoon to

pierce the hull. Upon reaching within firing range, the watercraﬁ (10)



5 nmethod conprises the steps of, firstly, bringing into range a
har poon nmeans capable of piercing the hull of the errant vessel

(40). The %gm}%@é})referred configuration is as desc&*b@f%gzeﬁ%dﬁ%z
e and a

i.e. its head provided with extraction- preventing neans
tethering element such as a cable attached,to the tail of the
har poon. .10 The next step conprises IauncRi ng the harpoon so as to

strike the hull I 4 . th s orce_, Ler
the hul | pl ate S0y 0RSINRT AGn b dou tchatioh 1€ 5B R b sBb Eiicee
head (32) |odged into.the inper side of th hul |, t he,
extraction-pr evséorﬂti%tr\?e‘é?%seﬂﬁ)puae @BB"F 6%3‘3{990& @‘?ﬁéﬂ?'e&ﬁsr gt fghof e
f the h head (nally, th t t fr whi he h
'S fired  mmy tOOSHADH RS Sp KT iOBLS Pt SATRG EABYIES BERSHEToPA%)
the tail of the harpoon, so as to achieve a desired diversion. As
shown in FI GURECHTeYE eheadrEwshdmval-ng a side view thereof), a 20
preferred approach to the errant vessel is to pursue it and bring the
harpoon int® firing range froman aft position of the errant vessel.
In this exanple, the harpoon neans is nounted onto the stem of the
wat ercraft. Fl GURE FIsh&ks8 shoevspineswaleqradivaihca détheidd eldamerd, -suoiges a
cl ose enough to fire the harpoon to pierce the hull. Upon reaching

within firing reabie{42)beswiitienticabie stitdhgtV\ALGHAG DAL -to-stern manner the
PCT/ S&007/ 000362 :
errant vessel in an aft position. Preferably, the cable (42) is allowed to unwind
from a reel or bobbin mounted dn the watercraft until a length of up fo 40

10 meftres between the watercraft and the vessel.

When the watercraft (1 05 pulls away with the cable (42) fo the vessel's
starboard (rightward), the effeét thus diverts the vessel (46) o tum port side
.(Ieﬁ-.ward). Conversely, if the watercraft '(10) pulls away with the cable (42) to

16 the vessel's port side (lefiward), the effect wouid cause the vessel (40) to be
.diverted'to the starboar_d (rightward). With such tethering manoeuvring, the

errant vessel (40) may thus be guided o the desired direction.-

The watercraft may preferably uses high-traction propulsion means,

20 such as operating the VSP propéilers, when engaging and tugging ,;the vessel.
' Wﬁile an optimal distance of about' 40 metres is prest:ribe& for maintaining the
tugginé distance between the vessel and watercraft, the cable may have. a

fotal length of about 80 — 120 metres for slack and takeup length in the

tethering operation.



10 preferably slows down to allow the harpoon to be ained at the
appropriate spot on the vessel's hull. Once the harpoon head pierces
the hull ofwbhesoyessel (40), the spokes unfold and | at geragaiI®bzthe
hull*s inner surfaces (36) to prevent the head's withdrawal. 5

FI GURE 8 shows the watercraft with a tethering el ement, such as a
cable (42) of sufficient tensile strength, tugging in a stemto-stem
manner the errant vessel in an aft position. Preferably, the cable
(42) is allowed to unwind froma reel or bobbin nounted on the
watercraft until a |pmdéhhefabtyvet BMudiPatiohOofmehe encihed ieeshdwre for an errant
watercraft and the vessel. Wen the watercraft (10) pulls away wth

the cable (42) {&sdelat WRRCODWouSIRA BRIAEM p(afsjo@hhwalwén a‘ld&:eb@tlé@!:fo guide -
thus diverts the vessel (40) to turn port. side (leftward).

Conversely, if pbhei st er yt C&&@%@g ||%-8@~V\%¥p Whi Bt Fﬁagéa{a?ecf.@méééd

15 the vessel's port “side ef t war ect wou ause

vessel (40) k0 @%kmﬂ {nh%’néfﬂnﬁﬁt afnbﬁé']\%%gnb' @ipé \Wécﬁ]gﬁgﬁpr or

tet heri ng manoeuvrli erra sse e gul

(e desired At BeLAT, a%”ﬁ@%%?argc%fédﬁﬁﬁfﬁroﬁ%%ﬁé ﬁ@*ﬁ%‘ﬁsuwssem method
i stance of abofS AHRETHEES resy) BReBbe Ut Hemul i giies ghethods and
embodiments previously disclosed in our 'co—pending applications mentioned

' hereinbefore. Such combination and other embodiments not specifically

10 Aescﬁbed herein are fo be mnsﬁed as falling within the scope and letter of

the following claims.



tuggi ng di stance between the vessel and watercraft, the cable my
have a total |ength of about 80 - 120 netres for slack and takeup

l'ength in tg200k8Ef3s | Ng operation. WO 2008/ 060243 PCT/ 2
11 Wiile the above illustration of the nmethod is, shovvn§ o}rgggdr‘lﬁ@%rg%nt

vessel, it will be obvious to a skilled pepson that it can al so be
used to guide precisely a totally cooperative |arge ship, or an

i ncapaci t ated, clagged, 5 | eaking or mal functioning ship, in

navi gating through a crowded harbour or through a narrow passageway.
It will also be obvious that our present nethod and enbodi nents may
be used in conbination with our other nethods and enbodi nments

previously di sgl osed R foPanRS é‘@afﬁﬁ@é%ﬁﬁl iﬁgﬂ%ﬂf@ﬁﬂ IQEeE comprisin;%;

her ei nbef ore. Such conbi nati on-and "ot her nts not specifica
10 descri bed h%‘ﬁ%ﬂ:ﬁp@r% to be construed as falling within the scope
and letter of the oq'owi ng clains. WO 2008/ 060243 PCT/ SG2007/ 000362

12 CLAING %5 A Mot Do ol bl £ 9afbobh kit KE3a5b pbierh i o
said vessel wherein said harpoon means comprising
-+ ahead having extraction-preveniing means; and
- a tail attached fo a tethering element of sufficient length;
. piercing said hull with said harpoon means V\‘ﬁth said extraction-

10 . preventing means deployed, t-hereby preventing extraction thereof;

- tugging onto said tethering element to achieve a desired diversion.

2. A method according to Claim 1 wherein the harpoon means is brought
into range from an aft position of the errant _ves'sei. |

15
3. A method according fo Claim 2 wherejn the harpoon means is mounted
~ onto a watercraft bringing said harboon means into range by approaching said

vessel from an aft position.

20 4. A method according fo Claim 1 wherein said harpoon means head’s
extraction-preventing means comprises a plurality of radié_lly unfoldable

spokes.



5 - bringing into range a harpoon neans capable of piercing the hull
of said vessel wherein said harpoon nmeans conprising a head having
extracti on-woev@nking neans; and a tail attached to a tetdigyd2@ /000362
el enent of sufficient length; piercing said hull with said harpoon
means With said extraction- 10 preventing Weans depl oyed, thereby
preventing extraction thereof; tugging onto said tethering el enent

to achieve a de&ired? dneod] @morgi.ngAtOngilai@u 4o ibierain riget epatiesi fiel foldable
wherein the harpoon neans is brought into range froman aft position
of the errant veaslaardlgso3de Rusieiibdonessrttiamdghe da@ainnheadihdiasnaten ard
har poon neans is mounted onto a watercraft bringing said harpoon
means i nt o rangeapaplapiedadhunipidiag t alimiseédegmeem an aft position. 20
4. A nethod according. to Claim1 wherein said harpoon neans head's
extraction-preventing neans conprises a plurality of radially.

unf ol dabl e spokes. WD 2008/ 060243 PCT/ SG007/ 000362 13 5. A nethod

accordi ng tosd@i m 43 WhetheH Naddofdis® &k eanyabRe fofl Jakhe 4 BagkavaliErdint Gpon
be flush with or less than the harpoon head' s di amet_er and
' piercing the hull of the vessel, the spokes unfold and latch the head against

the huli's inner surface.

7. A method according o Claim 1 wherein the fethering element aitached

. 10 1o the harpoon means is a cable of sufficient tensile strength.

3. A method according to any one of Claims 1 and 7 wherein the cable is

- unwind fo a length of up to 40 metres between the watercraft and vessel.

15 9, A method according to any one of Claims 1, 7 and 8 wherein the

watercraft tugs onto the cabile fo tether the vessel to a desired direction'.

10. A watercraft for use in a method for diverting a sailing vessel by
tethering means wherein at least one harpoon means is hard-mounted on at

20 at least one of bow, poriside, starboard and stem.

11. A watercraft according to Claim 10 wherein the harpoon means is

mounted to strike in a multiple angles. -



capable of radially unfolding to a limted degree. 5 6. A nethod
according to any one of Clainms 4 and 5 wherein, upon piercing the

hul | of th%vdﬁﬁ@?éomst he spokes unfold and | atch the heagﬁﬂgéi{)%‘ioﬁs'éhe
e

hull's inner surface. 7. A nethod according to Claiml erein
tethering elenment attached 10 to the harpaon neans is a cable of
sufficient tensile strength. 8. A nethod according to any one of

Cains | and 7 ngher &{ watdhgaft abterdirg tomyiomé dfTlimsergt h1 efhevgin tapid@lity
nmetres between the watercraft and vessel. 15 9. A nmethod according to

any one of C aigihatpooh mBENSisiefted ochlardVii £V&had ahgteDr eftike, AfFor in
cable to tether the vessel to a desired direction. 10. A watercraft

for use in a mephadsy or diverti ng a sailing vessel by tethering
means wherein at | east one harpoon neans is hard-nmounted on at 20-at
| east one of bow, portside, starboard and stem 11. A watercraft
according to C aim 10 wherein the harpoon nmeans is nounted to strike

wat or o af e Pl s VOB SRETANGds Sl e CCHAMIR ARt EnG et ol 1 ¢

or harpoon neans i 'shmglutnt %d n board in .varidabl e angle or strike,
and/or in an arraynigh-raction low-speed propulsion an

- low-traction high-speed propulsion.

14. A watercraft according o Claim 13 wherein the high-traction low-speed

10 propulsion includes Voith-Schneider Propulsion means.

15. A watercraft according to Claim 13 wherein the low-traction high-speed

propulsion includes hydroedynamic lifting_elements instailed below the hull.

18 16. A watercraft according.to Claim 15 wherein the hydrodynamic lifting
bodies are front and back hydrbfoils, including propeller-mounted front

hydrofoils.

17. A watercraft according to any one of Claims 13 — 16 compriéing Voith-
20 Scheider propellers installed in between front and back hydrofoils at the

botiom of the huil.



5 13. A watercraft according to Caim10 conprising at |east one of

hi gh-traction | ow speed propul sion and | owtraction hi gh-speed

propul sion. 14. Awatercraft according to Caim 13 wherein the

hi gh-traction | owspeed 10 propul sion includes Voith-Schnei der

Propul sion neans. 15. A watercraft accor'tft ng to C aim 13 wherein the

| ow traction high-speed propulsion includes hydrodynamc lifting

el ement s i nsfl8l | ed watcowattracchuling to ang one.of Llamset ¢ r df7tfonvseirda method
to Claim15 wherein the hydrodynamic lifting bodies are front and

back hydr of ofdrsdivertiigudi sailing ajegbéleby niethured frieinls adoatdiphotd sinyldne Af
watercraft according to any one of Clains 13 - 16 conprising Voith-

20 Scheider pygprelierg installed in between front and back hydrofoils
at the. bottomof the hull. 15 18. A watercraft according to any
one of Clains 10 - 17 for use in a nmethod for diverting a sailing
vessel by tethering neans according to any one of Cainms 1 - 8.



