METHCOD OF | NTERCEPTI NG AND YAW NG A SAI LI NG VESSEL
W TH EXTERNAL PROPULSI ON MEANS TECHNI CAL FI ELD Thi s

w0 paei08i20n rel ates to a nmethod of i ntercepti ngP@r/SG2007/000008
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sailing vessel and yawing it to force a change in
direction of sail. It is di rec]ied to regai ning control
of sail direction of an errant'or mal functioned

“vessel . BACKGROUND ART I n post-Septenber 11, 2001

terrofy \ Ka it '
hei gh{weén]tel-é@ egfgﬁg?kngﬁmé %’ﬁ??ﬁ’t‘%ﬁ'@;ﬁ?@w&ﬁ?sa
acts, it has b ' ' |.arge
vessel s nay bew@%%@gﬁ'ﬁ%@hﬁﬁk%m and
seafront installations such as oil refineries,

chem cal plants, etc. or another sea-borne object such
as oil rig or a passenger ship. As sone of the ships
and vessels may be carrying flammabl e or inflamable
materials, such as crude oil or refined petrol eum
pTEQHNICAL FeFLDI ght be hijacked by terrorists and set
on course to collide with these targets of attack. If
the vessel is |large enough, its nassive noving nass

may create a nonmentum | arge enough to cause

dest rugl.i ol . r.collisio nt.qQ .

t ar get m@c@k’gﬁ‘%@m&ﬁs #osai @‘Pat?f\)’a%fﬁ%?“%?rﬁ?d’wavwel and
avai abl e for preventing such attacks and that the

SVRWIRG 1 rlo Rreeh A FhaRgman vilestion it sk ol §5 eiestes! feedegaining
and yawed to avoid colliding with the targets or being
us@fre] of sailgirpetiondf an errant or malfunctioned vessel.

BACKGROUND ART

In post-September 11, 2001 terrorist attacks on New York City which .

- has heightened fears of man-made disasters and terrorist acts, it h'as been

, envisaged that ships and large vessels ~may be used to attack and destroy

: 'hérbours and seafront installations such as oil refineries, -chemical plants, e'té.
or another sea-borne object such as oll rig or a passenger ship. As some of
the ships and vessels may.be carrying flammable or inﬂammablé materials, -
such aé cfude oil or refined petroleum produét_s, théy might be hijacked by
‘terrorists and éet on course to collide with these targets of attack. If the
vessel Is large enough, its massive moving mass may create a momentum

large enough to-cause destruction by sheer collision onto a target.



massi ve destruction. U S. Patent No. 6,591 ,774
di scl oses a barrier systemfor protecting ships and

whaoobosm2g2 f rom attack by vessels. The barrier BYES&IM07/800008

10

15

20

constructed around the ships or habour to be defended.
The ‘barrier may either be floating on the surface
above and/or beneath the surf#ce of the water. \Wen a
vessel attenpts to force its may through the barrier,

e ef’?‘%&ﬁ@?ﬁﬁ’eﬁﬁ PR A b Bl BRRL TR, pepventing

I uc nner s to. divert
% M%&%@W@B %malfw%o@%wg%ﬂchﬁewﬁlwntro"ed

only be suitable for stopping a small attacking vessel

aﬁrm}/ ayedde aueid golliding withrther tasgats ray heingaissidi apiangeapon of
vessels. US Patent No. 6,413,128 discl oses a device
fmassibadgstrgctidre direction of travel of a watercraft.

The device includes a gondol a-1i ke underwat €r housing .

havi ng a container favourable in terms of flow outside

the hull. by the watercraft, and is connected to the

b1 05 30518501 08 T BEEASAR 1 apptectin
i B S T B el bRl €SSt

.structure. The Iatter is a permanent device attached
- tasoung the shipsrathaboyr ép berdefendedr The) barriaranay eitber bis floating
- Patent No. 6,698,374 discloses a tugboat design with a

tm\ihegsurfaneaabm and/babengath Besurizcei cvfgheomateeaNhenda vessel
gui de a | arge shi pping vessel.

attempts to force its way through the barrier, the barrier uses the momentum

of the vessel against itself by using the forward momentum of the attacking

vessel in such a manner as to divert, impéde, stop, damage or destroy the
vessel. This system however may only be suitable for stopping a small

attacking vessel and may not be suitable for arresting large shipping vessels..

US Patent No. 6,413,128 discloses a device for changing the direction
of travel of a watercraft. The device includes a gondola-like: undetwater
housing having a container favourable in terms of flow outside the huil by the

watercraﬁ-, and is connected fo the hull of the watercraft by a shaft. The

change in direction of travel of the watércraft is brought about by a pivoting

motor acting on the shaft, and the use of high energy fluid jets in the gondola~

like structure. The latter is a permanent device attached to the watercraft to

enhance steering at low noise.



There is no disclosure on neans of attaching the tow
rope to a vessel to be towed, especially a | arge

weemgmesizszuch as a hijacked one, as access to tPEr/se@yozh00008
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woul d be denied. It is therefore desirable that a

met hod be provided to effectively intercept an errant
or mal functioned vessel from ¢t ashi ng into a seaside
installation or sea—borne target of terrorist attacks

or ms U \ 0

of ThodBPegnh; Modd ST G836EY U esidh 4B toving
and in l e car uch as petrol eum

Pststigke Hiing, agi@)gﬁwrang i sfealgnd gokieratale stypping vessel
effectlve in changi ng the course of direction of the
vERerel isao disaldduye aamdmieans lod attawhings thedtow sopetaa vessel 1o be
possi bl e. Preferably, -such nethods are able to

atohieely eespelcidilyi A dargadiessedisughkag aAnuacl@dSWésa@rac@éss to the
docurments, devices, acts or know edgé in th

S\R%%'eﬂ/\/éﬁid B8 de fnéonC' uded to explain the cont ext of
the invention. It should not be taken as an adni ssion
that any of the material forns a part of the prior art
base or the conmon general know edge in the rel evant

art in_ S ngapore or el sewh on or before the

pri ori KyiSd %eff-f"et ﬁ@S'Eﬁtg%l %@Qr% methed hierpradded nto ffectively
statenents as to the date or representation as to the :
doteresipts apf etraet ordoeaiivaetianeds vessaldfrom chashing info a seaside

“information available to the applicant and does not

dosisilation ©rasga-bomesargst aterrishatizeks fmtm%ﬁsprreélbiﬂng from

dates or contents of

vessel maifunction. As some of these vessels may be of a huge size and -
tonnage, and carrying flammable cargo such as petroleum products, it is

essential that ény such method is effective in changing the course of direction

‘of the vessel as quickly and in the shortest distance as possible. ‘Preferably,

. -such.methods are able to achieve a turning radius of 2 km.

Any. discussion of documents, devices, acts or knowledge in this

specification is included fo explain the context of the invention. It should not

be taken as an admission that any of the material forms a part of the prior art
base or the‘common géneral knowledge in the relevaht art in Singapore or
elsewhere on or before the priority date of the disclosuré and claims~herein.
Alll. statements as to the date or representation as to the contents of these
documents is based on the information available to the applicant and does not .

constitute any admission as to the correctness of the dates or contents of

these documents.



t hese docunents. SUMVARY OF DI SCLOSURE | n accordance
Wi th the above objects, a nethod is provided herein

wo 2007/081262 cepti ng and yawi ng a sailing vessel PCT/SG2007/000008
conprising the steps of despatching at |least a first
watercraft to approach the sailing vessel, securing
the first watercraft to one si‘de of said sailing
vessel's hull, operating said first watercraft to

& 1) i ARYOOH 9!{5@1_%?0@ said vessel in a desired

direction. Prefera , at |l east a second watercraft

may be further despatched to. approach said sailing

vessel. The first watercraft may be secured to one

side of said,sailin essel's hull while the second ]

vt or dnaRGCoTHsneR B dhe ovg Qhiects: Adnethogeisgirovidied herein for.
vessel's hull. At |east one of the watercrafts may
tinteicertingandtyewing adsaiing vesssl dospising tlyaeteps of despatching
vessel in a desired direction. In p/ ie enbodi ment of

5 tateleasy enfifsinwatcheratt tos bppaehctiaf bailifg Sesssetdsecuring the first
proximate to sailing vessel's stern and operated to -

divktefdraftl &P Ubse 08d8 ey shiP Banfg vesssrl 'lﬁxlf?%%%r‘ag?éjta#gd first

said sailing vessel to a direction on sane s
' id-fi t ratt is _secured, . N

Aoty Rt dinhlilhe IS BN Pl oledsBEd F Slasirerdirection.
t ailing vessel's stern but is_not operated to
Preltebly, ot 1875 AnspronbIerTEs Saa b dughet despatched o
direction of sailing vessel. Wen the direction needs _
tappieacth saigeerilingivassalf TheWirahwatarerafi may heseewedrte 'one side
di rect propul sion nay be halted and the second

10 weftsmid sailingsessals hull while the second watercraft may be secured to the
other side of said vessel's hull. At least one of the watercrafts may then be

operated to direct bropulsion to yaw said vessel in a desired direction.

_ In one embodimen;c'of the ‘invention, the first watercraft is secured

'15. proximate to sailing vessel's stern and operated to direct propulSion aWay
from said vessel's hull to' yaw said sailing vessel to a direction on same side

of the hul! 'tq which said first watercraft is se_cured-{ Preferébly, ‘a second
watercraft is secured proximate to sailﬁng vessel's stern but is not operated fo ‘
direct prOpul;ion with respecf to said vessel's direction of sailing Veséel.

20 When the direction needs to be changed midway of yawing, the first
watercraft’s direct propulsion may be halted and the second watercraft second
watercraft is operated to direct pfopulsion away from said vessel's. hull so that

the sailing vessel is yawed to a direction on the same side of the hull to which

-the second watercraft is secured.



watercraft is operated to direct propul sion away from
said vessel's hull so that the sailing vessel is yawed

W@ eoog/oshizeect i on on the same side of the hull tPCTRGIIN7/000008

the second watercraft is secured.ln a second .
al ternative enbodi nent, wheregthe direction of yaw ng
is predeterm ned, the first watercraft nay be secured

- on one side of the sailing vessel's hull proximate to
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the stem and operated to direct propul sion away from
said vessel's hull while the second watercraft is

secureg on b ﬁﬂ gél%gﬁaﬂéj grrfbfodglﬁgnts %Héa?lggth\éeéi?&it%ﬁ SN awing is

proxi mate to W and “oper da’'to rect propul sion

2&%@&{%5&%% ffﬁ'gf h@%ﬁggak{:mag:})%géfg@! n@'% %)E'rensa}(ticia %f the sailing

predeterm ned, the first watercraft may be secured on

ovessel st propimats o ihe wtersaand; oparated ioxdipegtarropulsipn away
stern and operated to direct propulsion in away from

t fropusdid agrsisels Maali whiledkelsesohd| wateTtraftsisceeaiired on the other
wat ercraft nmay be sécured on the sane side of the

S&lbi dTah¥ ety Sedsbils RUIPKIdRIhELd B tHs bevaad bperated to direct
operated to dirtect propulsion to pull said vessel's

\ngl{o!gruzsr%\?%@ggmnq tﬁ@QQQQeIWLW craft. Preferably, the

oyed I'n any of these nethods are

equi pped with fluid propul sion with thrust directional
control including any one or conbination of water jet

propul sion with exhaust thryst directiopal control, L
gaseout pethitsy aiamatiye ﬁh’nlbﬁdmué"t’%eirﬁr difertien jQfnyawing Is
control, including rocket ' o -
predetermined, the first watercraft may be secured on one side of the sailing
vessel's hull proximate to the stern and operated to direct propuléion in away
from. to push "against said vessel's hull. The second wafercréft ‘may be
secured on the same side of the sailing vessel's hull proximate to the bow and
operated to direct propulsion to pull said- vessel's hull fowards said second

watercraft.

Preferably, -the watercrafts employed in any of these methdds.are'
equipbed with fluid propuision with thrust directional control inclﬁding any one
or combination of water jet prdpuisibn with éxhaust thrust direétional control,
gaseous jet propulsion with exhaﬁst thrust directional control, iAncIuding rocket

propulsion means; and/or propeller systems with steerable propeller control.

In onie aspect of the i'nve'nfcion‘, the watercrafts is secured to the side of

£

sailing vessel's hull by temporary non-destructive releasable attachment
) ‘



propul si on neans; and/or propeller systens with
steerabl e propeller control. In one aspect of the

wO pooeisizon, the watercrafts is secured to the BCTORGIN7/000008
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sailing vessel's hull by tenporary non-destructive
rel easabl e attachment )neans igcluding any one or
conbi nation of el ectronagneti c” neans, vacuum sucti on
nmeans, or mechani cal clanpi ng or hook neans. Fast

antdang iBERdiiganyeaasort SomBHAtBNSeH @Ie&@ér%gggﬂ‘i% éﬁé%\ﬁs'? §acuum

hul | in a permanent or secure manner may a

COBDF e beCRRE ] BT B 1A BT ERBPALD s

IR S0 sp bt S PERBaha s FrS ranner

unflert ake operations involving, personnel, ]

i H@Yu @ISy bee SRRIOYEd. elngllising ngmployiiiariany ene ohecamixisation of
wherein said watercraft is capable of freeing itself

f explosisecrepeliaciouli-peseihg upecharical lolrmpingtrheans, hull-drilling with
undertaki ng. Further scope of applicability of the

pmeshahicahyianipimmddns. become appar ent fromthe _
detail ed description given hereinafter. , However, it

shoul d be understood that the detail ed description and
specific exanples, while indicating preferred

enbodi jren of, lnvention. are given of

i |1usttat {3@% 8#%&%“&%0%%3?'%’ c gW@P%ﬁ'lé@ may undertake
nodi fi.cat i_onﬁ Mthin the spirit and scope of the )

i ﬁ%’%ﬁ INYAYING REFFRNARIH KIAING FeS¢HRg Q¥aquading; starming and

art from -
the like wherein said watercraft is capable of freeing itself from said sailing

vessel upon completing the undertaking.

Furtherkscop'e of abplicability of the present invention will become
apparent from the detailed description given hereinafter. . However, it should

be understood that the detailed description and specific examples, while

“indicating preferred embodiments of the invention, are given by way of

illustration only, since various changes and modifications within the spirit and

‘ sbope of the invention will'becomevapp,arent to those skiiléd in the art from

this detailed description.
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this detail ed description.LI ST OF ACCOVWANYI NG
DRAW NGS The present invention will now be descri bed

wo poodesdd with reference to the acconpanyi ng BCHSGZI9%000008

that follows, wherein specific enbodi nents are
descri bed as non-limting exagples or illustrations of

‘the workings of the invention/ in which: FIGURE 1

shows a plan view of one aspect of our nethod in an

' Yot ' R rzﬁm ercraft approaches an
g‘?rsgn?p\ggggmpgwgé SH%@V\BB a plan vi.ew of anot her

aspect of our nethod in which two watercrafts are used
to yaw an errant sailing vessel; and FIGURE .3 shows
in plan view of the enbodi ment according to Fig, 2 in
whi ch kheepresesd inventipaivily npunbe dessiPee dn sletajl with reference to
direction of sail. DETAI LED DESCRI PTI ON OF SPECI FI C
KB GOICHENIES Vittg: dogwiagsa | thehfomidiwse wherkiro spedific lmocbddiments are
intercepting and yawi ng a sailing vessel conprises ‘
drepAbedi &9 n-liMAiRY exdrmpRls YALRIGFADbhs! 6f BRPWRARIhgs of the
the sailing vessel, securing the first watercraft to

i e .d sailing vessel's hull, and operating
?ﬁgﬂﬁyggpp&g@g$craft to direct propulsion to yaw said
vessel in a desired direction. Qur preferred
enbodi nent, however, as shown i nFl GURE 1, conprises

despat ¢hi at | east a pair of watercrafts after the .
err ant'ﬁ&é@% 1 Sil@%.ad@'ﬁﬁ IYewiaf ana aspest af ourHacipeddpan early

" enbodinent, at |east a

stage wherein a first watercraft approaches an errant vessel;

FIGURE 2 shows a plan view of another aspect of our method in which

two watercrafts are used to yaw an errant sailing vessel; and

FIGURE 3 shows in plan view of the embodiment according to Fig. 2 in

which the vessel is being yawed from its original direction of sail.

DETAILED DESCRIPTION OF SPECIFIC EMBODIMENTS

‘The general embodiment of. our method for intercepting and yawing,é’
sailing vessel comprisés despatching at least a first watercraft to épproach the
sailing vessel, securing the first watercraft to one side of séid .sailin'g vessel's
hull, and operating the first watercraft to direét propuision to yaw said vessel

in a desired direction. Our preferred embodiment, however, as shown in



second watercraft (14) is further despatched to
approach the sailing vessel . (10). The first

wowrdoengnraft (12) is secured to one side of saiPCH&GRI0ME00008

-vessel's hull while at |east a second watercraft (14).
IS secured to the other side the vessel's hull. At
| east one of the watercrafts (12, 14) is then operated

. to direct propulsion to yaw said vessel in a desired
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dFIGIREON, chasidsndesatéiing pétoréasﬁla%aweaﬂ%vaqswme@ﬁer the
on the operatlve watercraft, it may preferably be .

SEAERRRL ISRl it Rt o W YBERy N GHERRL | Aoast a

of the vesse s to nce, he "exa g of.
FiBonf kgl Eﬁ@wﬁﬁﬁﬁ%ﬁﬁ%ﬁé@%be@séﬁpé%ﬁ Be seding vessel.

ed to the right or to be turned
c@ Qikv?ﬁ?eﬁ S%Mgatﬁf%ﬂt;m)t IseSqqured toans sidgrof $ajd sedingeessel's
proximate to sailing vessel's stemand operated to
dw”e\@’hll%ﬁb!ﬁaﬁ isosecnaywateanasiz(d) veseelires touthe.other side of the
this arrangenent, the sailing vessel (10) may be yawed
tvesaells hell.t Ao Teawt ohardt thé daatercrafte(Ty114) §9tHeM @ﬁbrhﬂéél to direct
first watercraft is secured. . In one enbodi nent,

IR EE VAR T daid ]\fe)ss Yn aaor?f P {!ﬁ ct}b‘?rssel?epé’lL l‘?g on the

fromthe rear, on the o er SI e vesse

A g R £t o

d t. I h the
\;%%@rgq'cp oAl ré side ofotk\e hulpﬁ) wﬁwlc?ytl'?eaglrgcﬁc?n %?%!lg ?/%ssel is to be

yawed.

Hence, in the example of FIG. 1, the first watercraft (12)‘ may be

secured to the right side of the hull if the vessel’'s direction is to be changed to

‘ the right or to be turned clockwise. Preferably, the first watercraft is.secured

proximate tg sailing vessél’s stern and operated to dii"ect propuision away
from said vessel's hull. In-this arrangement, the sailing vessel (10) may be
yawed to a direction on same side of the hull to which the first watercraft is

secured.

In one embodiment, the second watercraft (14) may approach the
vessel, also from the rear, on the other side of the vessel’s hull and- secure
itself- thereto. As the watercrafts are equipped with directionat propulsion

means, as described in the following, they can also approach the vessel from

the front.



the front. To comence the yawi ng task, one or nore of
the watercrafts (12, 14) which have been attached to

wao b@7k8i2b2 of the errant vessel operates its preELEG&R0M000008

in an appropriate direction to yaw the vessel in the

desired direction. Depending aqp the propul sion neans

equi pped on each of the watercrafts, the appropriate

direction of yawing may be controlled by the

wat ercraft crew. Conventional propul sion neans may be
enpl oyed such as-water jet propul sion systemwth

exhaustotdymsbnes rtli% Pé%@o%a“s?%ﬁ@ lor rqr?é r&o&lﬁéﬁg\}vﬁtﬁg&rgﬁs (12, 14)

systens with steer etler co

r Jir t t r opyl sion a i s havi.,ng t hrust .
T FRRE) o8 AR o0 ULl 29% thel SiEs Yaastl Sperates its
unmanned and renotely control|ed froma safe distance
rB’iOrl?é’PS'?'?]dH RAvPREroPrate dimetippata yaw tthe ¥eeseltinothe desired
can be dangerous. . . An exanple of a water jet :
p@iopatiosi on systemis the WARTSI LA LJ150E or LJ200E

series water jet propulsion unit. Two such units may -

be installed on a watercraft for use in the presently
proposed net hod. An exanple of a steerable propeller

SysteﬁDb?eﬁdﬁﬁ- SGHORREL pk: sbnphg%ﬁlé eé%mpg.},%d hgy! Bl of the

rating of 6000 kW Two units of S pr er system _
[ I . fi. for. thi d

iehdrarte e BfivBBrd BREEANT o YRloboimiyl bRGSR e by the

276 d 40 i de Wi desi dr af f 12 h

ARl ER e CAenton) agu s Mg e GTIRPYEd:such as

10 water jet propulsibn system with exhaust thrust directional control, or propeller

systems with steerable propeller control. The basic requirement of the

‘ ~propulsion means is having thrust directiqnal control. The watercraft may also
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be unmanned and remotely controlled from a safe distance rather than having

a crew on board as the operation can be dangerous.

An example of a water jet propulsion system is the WARTSILA LJ150E
or LJ200E series water jet propulsioh unit.. Two such units may be installed

on a watercraft for use in the presently p.roposed method‘.

| An example of a steerable probeller system is the SCHOTTEL rudder
propeller unit having a rating of 600'0 kW. Two units of this propeller system

may be installed on a watercraft for this proposed method.



be in the region of 73,000 netric tonnes. A vessel
this mass and size travelling at 15 knots may be yawed

whyoog/osder craft equi pped with a pair of any oPer/e6G2001e00008

above propul sion systens so that the vessel nmay be
turned within a radius of 2 k@; I n anot her enbodi nent,
in collective reference to FIGURE 2 and FIGURE 3, a
second watercraft may be secured proxinate to the

sai | i ngjsvesmnated thaOWithl £V8ssel Wigth VFUTS WA 403 Wwide with a
(14) may or may not have its water propulsion neans ‘

: ¢ vi Lai I
R e 81 12 8 I VORREs fipahribtolaDR 2Ry Bi¥biiibted to
fr €12). her ,wor,ds, the,secon tercraft .
\ﬁédf;?ﬁ ﬁ’h% %@@E@th@oﬁ NG dQangs. ﬁuY?SS?gJ}q%enlﬂséc@Bd size
on '?t andby_. Each of the watercraft may be provided .
viravelingoal i@ &NetH MAY% Peryavsd by & wiateremThenuippedgeaith enpair of
whi | e ‘havi ng directional propul sion neans to be used
sanyebRe fofrthe lebovawpropuidion Isystemsast thas te vesseltmay be tumned -
alternative, however, a single propul sion system may
beithin st rabluesbfankinhe wat ercraft for both navigation
pur pose and yawi ng of the vessel. Wen circunstances
dictate that a change in the direction of yawing is

- necessary, the second watercraft (14) nmay be operable.

et or aF o goa5) erabBEN Tonbafibe | Breieed) [ IGHIRE 2 and

r ce to FIG, 2, to change the vessel, which was -
flﬁbﬂﬁéﬁgm second wa’cerg:ratit1 mgy be secured proximate to the sailing

10 vessel's (10) stern. This second watercraft (14) may or may not have its
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water propulsion means operable o yaw the vessel or to provide propulsion in
a manner complementary to the efforts of the first watercraft (12). In dther
words, the second watercraft (14) may be secured to the vessel's hull and be

placed on ‘standby’.

Each of the watercraft may be provided with separate propuision for its
own normal- navigation while having directional propulsion means to be .used
solely fo;' the yawing of the errant vessel. In the alternative, however, a single
propulsioﬁ system may be installed on the watercraft for both navigation

purpose and yawing of the vessel.

When circumstances dictate that a change in the direction of yawing is
necessary, the second watercraft (14) may be operable to provide the .

requisite propulsion while the first watercraft (12)'s propulsion operation is



bei ng yawed to turn clockwi se, to turn anticl ockw se
or to turn to the left of the original course of sail,

wo b@7sgeend wat ercraft (14) nmay now be oper at eRICT/8G2007/000008
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provi de’ propulsion whi ch direction of thrust is anay.
fromthe vessel's hull while Hhe first watercraft's
propul sion is halted. Accordlngly with two
matercrafts secured on either side of the vessel to be

HEC naI Hsor eRifle RyIde, %Q)‘P\%hbé‘ihé%sﬁle%wﬁ s first shown

espite not havi ng control of the

E%efsmﬁi/%vv%@ BulhaRioduRaR i g0 .&%"é'}(’w@ 16 R {RE M6k of the

wat ercrafts, he vessel even oeuvr ed t

B oy oh Sl B sPoras RIS T AL AT BP B% %%ﬁfgted to
etc.. I'n another aspect of our invention, where

diroeidei propulsiarhahiefs shitection bef hauidist away from fhe Vesser's hul
predeterm ned and is unlikely to change or to be-
agthilesthedirsi wianeycraftiseproputsionst lealtedaf t  (12) may -be

secured on one side of the sailing vessel's hull

proximate to the stern and the second watercraft (14)
may be secured on the other side of the sailing

vess ﬁlgoé%wkéwpg\ﬁtﬁgﬁéaﬁfaﬁgrcwﬁs Qg%rehgoﬁ Rither r side o of fhe vessel

Yy OpposI ng Si es 0]

tgggélsé%%gr Cr?{ﬁ% égyober,mé\‘{rgggl.legdo é’%q:b/ gﬁfernal force

second watercraft (14) may be operable to dire
plespitesios hayingyCantehot telveesalslovg Hmﬂlﬁs'@m&’ﬁ $feering. With the

arrangenment, wherehy the stern is yaw in one
external propulsion being provided alternatingly by the two watercrafts, the

vessel may even be manoeuvred between obstacles such as other moored

ships, sandbars, buoys, etc.

_In another aspect of our invention, where the direction of the vessel to
be yawed to is predetermined and is unlikely to change or to be adjusted
midway, the first watercraft (12) may be secured on one side of the sailing
vessel's hull proximate to the stern and the second watercraft (14} may be
'secured on the other side of the sailing vesseél’'s hull proximate to the bow. In
this arrangement of diegonally opposing sides of the hull, the first watercraft
(12) may be operable to direct pfopulsion away from' said ves.sel.’s hull whilie
the eecondwatercreﬁ (14) may be operable to direct propulsion away from

said vessel's hull. Sueh arrangement, whereby the stern is-yaw in one

' direction and the. bow in the other, will enable the vessel's direction of sail to

be ¢hanged in a much shorter dlstance The dlrec’uon of the vessel to be



direction and the. bowin the other, wll. enable .the
vessel's direction of sail to be changed in a nuch

webornerodi st ance. The directi on of the vessel PEDSG2007/000008
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beal tered or yawed may be predetermned since it is
envi saged that a | arge turningzradius'is requi red due
to the nmonmentum of the vessel .“Each of the watercrafts
may be secured to the side of the sailing vessel's

(idre W yAYed rﬁﬁiltlfé)'rege&ﬁgﬁﬁfnl%ygﬁe&'if"?sstehgfé'gipélﬁhthat a large

rel easable attaching ans 1 ncluding any. on

SIS orRE i fo R BB A BORE e RE TR I a8, ca
cl anpi ng or. hook nmeans. A nunber of such attaching
means are di sclosed in our co-pending |International

"Pat ent_Application No. PCT/ S&005/000178 filed on 3

June Z0aeh iiitbe wetarcmiis ;ays benseewedatoetheaidg ofbipe sailing
reference. The first watercraft's tenporary attaching

ressssl’srafl e hutl e dhyady ssuitadio Uishypdrang uheridgsisectivee fdi€asable
wat ercraft (12, 14) to the vessel's -hull while a nore

ngﬂm@@ﬁé@ﬁﬁﬂ&in?t bﬂg_hd')l*ﬂ@ S TdnTbiRsti éﬂ%lebﬂomagneﬁc
pl ace. Such secure aftachi ng neans nay I ncl ude -

N | Y - . | . _
TS (450 308 LR W) AR TR kL S e
Db 4 59 e 58081 SRR A St giosea
undert ake operations such as rescuin evacuat i ng, : .
QuscerpRNding Intsenatiopal Ratard vipplication gfq; BAEE62905/000178 filed

freeing itself fromsaid sailing vessel upon
conpUenePobhwhich disclosure is incorporated herein by reference.

The first watercraft's ‘temporary attaching means m“ay be used
advantageously to quickly secure the watercraft (12, 14) to the vessel's h_uII
while.a more secure or permanent attaching means is being put in place.
Such secure attaching means may include explosive-probelled hull-piercing
mechanical clamping means (e.g. explosive-activated mechanical bolt) and

hull-drilling with mechanical clamping nﬁeans.

In addition to yawing,'bne or more of the watercraft may undertake
operations such as rescuing, evacuating, storming and the like whereupon it -
is capable of freéing itself from said sailing vessel upon completing the

undertaking.



undertaking.lt will be appreciated that a nunber of
t he above-descri bed features of our invention may be

wa@dmpvetonodul arly, nodi fied, reconfigured, orPCT/SG2007/000008

10

15

20

alternatively adapted which are still based on the
same general concept, featureﬁ and wor ki ng principles
of the present invention. For gxanple, t he nmet hod may
be adapted for use at the bow of the errant vessel

i nst eaf vfl bt a%ﬂ&h‘écﬁt@d"thdt% héfber e aBbid-8BsEfibed fek?tures of
f can be

attachnent need not be at the bow or stem as |

C; any t W of Af essely! od t _that.
Spun R EhIE nhl o8, BBt AP BE oRRRF gt Biaured. or
| I re.bigger opul si, ower for the sane

; 0 [ [ , ,

eV SodteRHchBR B ST bn: R Faeugonerel concept
the vessel . Another possible variation is to have both
tlg@tyres Anch yprkivgopdnaiples rafr thet presant invesdine. sFaeesample, the
the vessel's hull in which direction it is to be
yasthtd Pay e @dplpted fdraiski atsthevisdve rof 1thaé termmy vesseldhstead of at
itself to the stern end of the errant vesseKs right

stheesta. | dntilet, 3165 pBSitivATE fa‘ﬁbéﬁhéi‘%heégtrﬂﬁ el éﬂﬁbh&g@ or stern

.the bow end on the sane, i.e. right side. To yaw
V. L S8, LLST [ t s
CpoRaer e SHERn o RAT o HIE VB SGs HE BeSHt T uch poston

f hull so that th ern, pqrtion of fhe
JHBY gt BE S Emetie DAt oS IRu LB Hode reubisuapwer for
tﬁ turn rightwards while the second watercraft remains
Jhe SERRIBIENORYVER A LlonRer effeaiive BIBE redibATorheressol
first watercraft nmay stop operating its directional
propul sion and al ow the second watercraft

Another possible variation is to have both the first and second
watercrafts on the same side of the vessel's hull in which direction it is to be
Aya.twefd. For example, the first watercraft may attach itself to the stern end of
the errant vessel's right side while the second watercraft may attach itself to

the bow énd on the same, i.e. right side. To yaw the vessel to turn clockwise,

- the first watercraft may operate its propulsion system to direct the thrust away

from the hull so that the stern portion of the vessél is pushed leftwards,
thereby causing the vessel to-turn rightwards while the second watercraft
remains on standby. To change the direction of turning, the first wafefcraft

may stop operating its directional propulsion and allow the second watercraft

~ to direct its propulsion thrust away from the bow end of the hull so that the

bow end is pushed leftwards, thereby causing the vessel to turn leftwards.



W

- 10

15

to direct its propulsion thrust away fromthe bow end

of the hull so that the bow end is pushed | eftwards,

o h@redporausi ng the vessel to turn | eftwards. MEi/E€2007/000008
this invention has been described in connection wth

speci fic enbodi nents thereof 44t will be understood

that it is capable of further nodification(s). This
applicationis intended to cover any variations uses

or adaphfd itARSIVENtBE HayY BBEH adedopibedvinngonmedfionewith, specific
the principles of the invention and including such

AR diteRts gc[\QFa&fhﬁ%tp%stﬁé‘tuﬁHe? begufrata %O%Bpﬁblbﬂbﬂ further

Known or customary practice wthin the art to whic

t he ..nvention-_pertains . a [ :

SR Lo SPhIRuPAo ToieBEa B R, Al Vetidts uses or
present invention nay be enbqdi ed iq everal. for . 'f
wideniationgegidheiimyentionrfpliowing in gepetsl, thePritipiRe Phfhe invention -
characteristics of the invention, it shoul d be oo
landie irciuating téush deparirescrerssthe peaseaitsistlpauiesascome within
not tolimt the present invention unless otherw se

KRN biesustbitary riticeskithih thd eritonvetich ¢de imemtiby pertains and
within the spirit and scope of the invention as

da%fd,hag%é Sorbifee BRARELAREn {3 atres/ REiMISIERIbE! BRhI Ons
and equi val'ent. arrangenents are i ntended to be
included within the spirit and scope of the invention
and appended cl ains. Therefore, the specific

enbodi nents are to, be ynderstood t e iLlustrati f, .

Che. ety WayresatinveRtondnsy rceibadias 1t 13 VBl fifipS without
invention may be practiced. In the follow ngé%J @{errs, . it
niepesting deom uhet st of 40 cepsgntial Rbaregtarsiiss (e invention, |

structures as performng the defined function L.
shouid be understood that the above described gmbodiments are not to limit
‘the present invention unless otheMise specified, but rather should be -
consfrued broadly within the spirit and scope of the invention as defined in the
appended claims. Various modifications énd equivalent.arrangements are
intended to be included within the spirit and scope of the invention anéi
appended claims. 'The'refore, the specific embodiments are to be understood

fo bé illustrative of the mény ways in which the principles of the present

invention may be practiced. In the following claims, means-plus-function

" clauses are intended to cover structures as performing the defined function

- 20

and not only structural equivalents, but also equivalent structures.  For
example, although a nail and é screw may not be structural equivalents in that
a nail employs a cylindridal surface to secure wooden parts toggther, Whereas

a sérew employs a helical surface to secure wooden parts together, in the



and not only structural equivalents, but also

equi val ent structures. For exanple, although a nai
w@pa7/481282 ew may not be structural equival ent SPCTISGHAT/000008

a nail enploys a cylindrical surface to secure wooden

parts together, whereas a scriglenp1oys a helica

surface to secure wooden parts together, in :

t heenvi ronnment of fastening wooden parts, a nail and a .

SENRNINcht SSIUASBIING WoGAKH PaRS; a nail and a screw are equivalent

"Conprises/conprising” when used in this specification

iéiJ to specify the presence of stated features,

in{egers] steps or conponents but does not preclude

the presence or addition of one or nore other

features, integers, steps, conponents or groups

thereof . "CLAIMS W claim 1. A nethod for intercepting

and yaWORRPESesEampgsing's yden 1epdcbmbhissspreification épdaken to
.. of: (a) despatching at least a first watercraft (12)

5 tspemjfpribachresance odidtaieg feadgrels, (MiBYers, Biepewiréorgponents’ but
said first watercraft (12) to one side of said sailing

vdsesehos phatilide tise presémid B Rt bf DheV\et Ridredbther features,
(12) to direct propulsion to yaw said vessel in a

dRRigeRs) stbpe Cohffbnehts Or BRABNaRERFAI g to da m 1



(a) at |east a second watercraft (14) is further
despatched to approach said sailing vessel (10); (b)

wGeemansng the first watercraft (12) to one si deCDSGHAT/000008
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sailing vessel's hull; (c) securing at |east second
watercraft (14) to the other q'de of said vessel's
hul | ; (d) operating at |east one of said watercrafts

(12, 14) to direct propulsion to yaw said vessel in a
desiaims direction. 3. A nmethod according to Caim1l
wherein the first watercraft is secured proximate to
sailing vessel's stern and operated to direct

propul si on awayfrom said vessel's hull to push and yaw
SWFIQ %ﬁhl ing vessel (10) to a direction on sane side

0 H&"Aul | to which said first watercraft is secured.
4. A nethod according to Caim2 wherein the first
watercraft is secured proximate to sailing vessel's
stern and operated to direct propul sion away fromsaid
véssel Asmethdd foo iptestepting sadvyawirty aasdiling vessel €10) é6hprising
to a direction on sane side of the hull to which said
f tHesétep@bercraft is secured. 5. A method according.to
Caim4 wherein a second watercraft is secured

P n@éﬁ%ég%iﬁgi %’ﬂ hsY &5 Fhkt ?\/a@r@aﬂc‘:{ﬁﬂr gcggaeda%%\%ﬁ $8id, sailing

not. oper I rect propulsion w

vessel! [ tion of sailing vessel. 6. A method.
accor dY‘%SgS%J Lﬁ% aim4 wherein the yawing direction is

changed m dway .of . yawi ng when the first watercraft's .
d&ﬁegtsﬁﬁ%ﬁgl %@larﬁ%’g watercraft (12) to one side of said sailing vessel's

huli;

~(c)  operating said first watercraft (12) to direct propulsion to yaw said

.vessel in a desired direction.

2. A method according to Claim 1 wherein
(a) atleast a second watercraft (14)is further despatcher;i to approach said
- sailing vessel (10);
(b) . securing the first watercraft (12) to one side of said sailing vessel's huli;
(c) securing at least second watercraft (14) to the other side of said
vessel's hull;
(d)  operating at least one of said watercrafts (12, 14) to direct prop‘ulsion‘ to ‘

yaw said vessel in a desired direction.

3. ‘A method. according to Claim 1 wherein the first wétercraﬁ is secured

proximate o sailing vessel's stern and operated to direct kpropulsion away



hal ted and the second watercraft is operated to direct
propul sion away from, said vessel's hull to push and

wQ 20788202 sai | i ng vessel (10) to a direction oPCT/B&2007/000008
same side of the hull to which said second watercraft
(14) is secured. 7. A nethod 1@}ccordi ng to Caim?2
wherein the direction of yawing is predeterm ned and
wherein first watercraft (12) is secured on one side

g’;?gﬁ @Eioegééggpg gﬁﬁgsté Slush dnd baRr Suid BRillingt vedsBR () @b direction

oper irect propulsion away from sa
vessel's. huld., - il red on
ERen sifeordne BT Sch FRRGR L Relorbri ol 1o o'
to the bow and operated to direct propulsion away from .
said vessel's hull. 8 A nmethod according to Claim?2

wherein the direction of yaw ng is predeterm ned and
viher eim nigthed anaersting 40 Claime 2 wheria jhe dirgnvaiescraftds secured
of the sailing vessel's hull proximte to the stem and
5 @Rexiiadd tbosaliing vespelm sternoand mperatedf toodirsel gropulsion away
' vessel's hull and push against said hull, and - second

“f‘ﬁ}rﬁ I lbsdeldnuliStoSRssH 8fd §aw %dsﬁ“ﬁl%il%e@gl 0)® a direction

salling vessel's hull proximate to the bow an

operated.to dir r [ . ' l's

1 rhE rid e e TRt SaRse yRer P s sgtaieE, Doy
according to any of the foregoing clains wherein at
| east one .

5. A method according to Claim 4 wherein a second watercraft is secured |
10 © proximate to sailing vessel's (10) stern and is not.operated to direct propulsion

with respect to said vessel's direction of sailing vessel.

6. A method according to Claim 4 wherein the yawing direction: is
changed midway of yawing when the first watercraft's direct propulsion. is
15 Halted and the second watercraft is operated to direct propulsion away from,
said yessél’s hull to push and yaw said sailing vessel (10) to a.directipn on the
same side‘of the hull to which said second watercraft (14) is secured.-
7. A method~according‘to Claim 2 wherein the direction of yawing is
20 - predetermined and wherein |
; first watercraft (12) is secured on one side of the sailing vessel's hull
proximate to the stern and _operated to direct propulsion away from said

vessel's hull, and
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of the watercraft is equipped with fluid propul sion
With thrust directional control including any one or

w@eeovhiosiepi on of . water jet propul sion wth exhBtE$G2007/000008

thrust directional control; gaseous jet propul sion
wi t h exhaust thrust directioqgl control, including
rocket propul sion neans; and - propeller systens with
steerabl e propeller control. 10. A nethod according to

any og?é&ﬁi fv?HtS&‘Péﬁg(ﬂ') akNgeotef cbm 1At bp@stsi@@eofothe sailing

the watercrarts 1s secured to the side of sailing

vessel 's hul|l t VAQn= j I i
2t achiert SrdbBrofiRRa e o e R Shased B0 RARR sropulsion
el ectroma%neti C, pfeans;, vacuum sucti on neans; - :

mecha AN & Y@SS@SMK means. 11, A met hod

according to any of the foregoing clains wherein at

| east one of the watercraft enploys fast acting

securing nmeans to secure said watercraft to the hull

g0 a penatnedtacvordingutcee Crainme2 whiereinuttienglirestionysfnyawing is

any one or conbination of: expl osive-propelled

S R e Teant. 12 A method accor di ng

to any ane Qheraf @2 L8 &t o‘?{éeéiﬁérbfstﬁbdsailing vessel's hull
proximate to thé stern and ‘operated o direct propulsion in away .fro‘m
said vessel's hull and push against said hull, and

- -éecond watercraft (14) is secured on the same side of the sailing

.vessel's hull proximate to the bow and operated to direct propulsion to

puli said vessel's hull towards said second watercrait (14).

9. A method according'to any of the foregoing yclaims wherein at leastone ..
of the watercréﬁ is equipped with fluid propulsion with thrust directional control
including any one or combination of:

; - water jet propulsion with exhaust thrust directional control;

- gaseous jet propulsion with exhaust thrust directional controi, including
rocket propulsion means; and

- propellér systems with steerable propeller control.

10. A method according to any of the foregoing claims wherein at least one

of the watércrafts is secured to the side of sailing vessel's hull by temporary



watercraft is capable of freeing itself fromsaid
sai ling vessel upon conpleting its undertaking.

WO 2007/081292 PCT/SG2007/000008
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non-destructive releasable attachment means inciuding any one or
combination of:

- electromagnetic means;

- vacuum suction means;

- mechanical clamping or hook means.

11. A method according to any of the foregoing claims wherein at leas"c one
of the watercraft employs fast acting securing means to secure said watercréft
to the hull in a permanent or secure manner, including émploying any one or
combination of: |
- - explosive-propelled hull-piercing mechgnical clamping means;

hull-drilling with mechénical clamping means.

-12. A method according to any one of. Claims 10 and 11 wherein said

watercraft is capable of freeing itself from said sailing vessel upon completing

its undertaking.



