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A first aspect of the invention relates to a vessel with a vertical thruster well and a retractable
thruster assembly. The assembly comprises:

15 - athruster head with a propeller,

- acasing structure vertically guided in the thruster well, the casing structure having a
lower end portion to which the thruster head is mounted so as to extend below the
casing structure, the casing structure including a compartment, preferably watertight,
a propeller drive motor, preferably electric, being housed in said compartment,

20  wherein the thruster assembly is vertically displaceable between an operative extended
position, in which the thruster head projects downward beyond the bottom plane of the hull,
and a retracted position, in which the thruster assembly is raised and the thruster head is
received with the thruster well,
the vessel further comprising a retraction device for vertical displacement of the thruster

25  assembly between an operative extended position, in which the thruster head projects
downward beyond the bottom plane of the hull, and a retracted position, in which the thruster
assembily is raised and the thruster head is received with the thruster well,
wherein an annular gap is present between the lower end of the casing structure and a
surrounding lower portion of the thruster well that surrounds the lower end of the casing

30  structure when the thruster assembly is in its extended position.

In US6439936 an annular sealing member is disposed at the lower axial end face of the

thruster assembly, said sealing member being pressed onto the underlying coaming plate by



downward beyond the bottom plane of the hull, and a retracted position, in
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t he thrléjﬁetreer gssenbl y is in its 30extended position, The | ower end portion
of the Tasi 98 Structure further includes a circunferential seal face bel ow
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thruster assembly, said first sealing device comprising one or more operable circumferential
sealing members extending around the lower end of the casing structure, said one or more
sealing members being adapted to seal the annular gap by sealingly engaging the
surrounding lower seal face portion of the thruster well when the thruster assembly is in its

30  extended position,

The lower end portion of the casing structure further includes a circumferential seal face

below the one or more sealing members of the first sealing device.

35 A second operable sealing device is mounted in the thruster well, spaced a vertical distance
above the lower seal face portion of the thruster well, said second sealing device comprising

one or more circumferential operable sealing members extending along an inner



above the | ower seal face portion of the thruster well, said second sealing
devi ce conprising one or nore circunferential operable sealing nenbers
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pump is provided to empty the thruster well above the second sealing device when employed

25  with the thruster assembly in its retracted position. As explained this allows for the second
sealing device to be mounted at a level below load waterline, and thus for a limited total

height of the thruster well.

It is envisaged as a preferred approach that — when moving the thruster assembly from its
30 extended to its retracted position — first the thruster well is flooded to the actual waterline

level, preferably using a pump that pumps seawater into the well, e.g. a ballast pump of the

vessel. Then as a later step the first sealing device is operated to disengage the one or more

sealing members thereof from the surrounding lower seal face of the thruster well, e.g. by

deflating the one or more sealing members, their resiliency resulting in a decreased diameter
35  of the sealing members. Then the thruster assembly is brought into its retracted position.

There after the second sealing device is operated to provide a sealing with the casing
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Complete different approach to the issue of the need to perform repairs is disclosed in
US6439936. Here a retractable thruster assembly is disclosed including a thruster head and
a casing structure housing an electric drive motor for the propeller. The thruster well has an

25 opening at the bottom plane of the vessel as well as on the deck of the vessel, allowing to lift
the entire thruster assembly upward out of the thruster well. As disclosed therein the well
also has such a height that the assembly can be raised to a repair and inspection position,
which is above the normal retracted position of the thruster assembly. In the extended
position the thruster assembly rests on a horizontal annular seat plate.

30  Advantage of the solution proposed in US6439936 compared to the underwater demounting
in US4696650 are e.g. a less complicated procedure and no need for divers. However a
serious drawback of the solution in US6439936 is that clear deck space is needed above the

thruster well.

35 The second aspect of the present invention aims to provide an improved vessel allowing for

an underwater demounting approach.



35The second aspect of the present invention ains to provide an inproved
vessel allow ng for an underwater denounting approach. WO
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20  motor being protected from the water as it is housed in the sealed watertight compartment.
The thruster assembly could be lowered onto the seabed, e.g. in a harbour, possibly on a
dedicated cradle, for later retrieval or be connected to a crane and lifted via a hand-over

procedure, e.g. as in US4696650.

25 Inthe vessel according to claim 6 the upper end of the thruster well need not be open, thus
allowing the thruster well to be closed at its upper end, e.g. as it is located below the crew
accommodation of the vessel or working spaces of the vessel, or below a crane on the
vessel, etc. Also, in comparison with the US6439936, the height of the thruster well can
remain limited, as one can choose to limit the height such that the thruster assembly can not

30  be lifted further upwards than the retracted position.

In the vessel according to claim 6, the propeller drive motor, preferably an electric motor, is
removable along with the thruster head. The motor does not come into contact with the water
as it is housed in the watertight compartment.

35
In a preferred embodiment a drive shaft section in the watertight compartment above the top

end of the thruster head is removable, and a watertight closure is provided that is mountable
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20  openings of the vertical pipes for fastening the lines to the thruster head. The fastening may

involve the use of a diver. In another embodiment lengths of the lines are pre-installed in the

pipes and fastened to the thruster assembly.

The vessel preferably includes one or more winch devices associated with these lines, the
25  one or more winch devices and lines being operable to support the weight of the entire

thruster assembly and to controllably lower and raise the entire assembly.

When the thruster head is disconnected from the casing structure, and the casing structure
being retained in the thruster well, the lines serve to handle the thruster assembly. With the
30 thruster head connected to casing structure, and the casing structure released from the

thruster well, the lines serve to handle the entire assembly.

35  Athird aspect of the invention relates to the issue of locking the thruster assembly with
respect to the thruster well, in particular in the extended position of the thruster assembly.

The vessel comprises a vertical thruster well within the hull, and a retractable thruster
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the hull the reaction forces produced by operation of the thruster in any horizontal direction.

As can be seen in US 6439936 the vertical position of the thruster assembly in extended

position is determined by the coaming plate onto which the lower end of the assembly is

25 resting.

The third aspect of the invention aims to provide an improvement over this known locking

device.

30  The third aspect also aims to provide a solution that allows for the entire thruster assembly to

be lowered out of the thruster well.

According to the third aspect of the invention the locking device is adapted to lock the
thruster assembly with respect to the thruster well at least in its extended position, preferably
35 the locking device being adapted to lock the thruster assembly in a horizontal plane with

respect to the thruster well as well as in vertical direction.
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25
It is envisaged that a receiving member for a mobile positioning member can have a wide
receiving space for said member at a top of said member, said receiving space narrowing in
downward direction to the pre-locking position. Herein it is envisaged as a possibility that the
casing structure is held somewhat above its extended position when the mobile positioning
30 members are deployed into the receiving space, the casing structure then being lowered to
the extended position and the receiving member then cooperating with the mobile positioning

member to force the assembly to its pre-locking position.

The skilled person will appreciate that the aspects of the invention can be used in any

35 possible combination in order to benefit from the effects of each aspect.



t he extended position and the receiving nenber then cooperating with the
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posi ti ShTRY erSystem and that the thruster assenbly is part of said dynam c
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It is envisaged that the propeller drive motor is a vertical shaft electric motor, preferably
having a rating of at least 1000 kilowatts.

20
It is envisaged that the vessel includes a dynamic positioning system and that the thruster

assembily is part of said dynamic positioning system.

It is envisaged that the vessel includes an accommodation structure, e.g. including crew
25 quarters and/or a bridge, above the deck of the vessel, e.g. at the bow of the vessel, and that

one or more thruster wells and thrusters are located below the accommodation structure.

The aspects of the invention will now be disclosed in more detail with reference to a
preferred embodiment of a thruster installation shown in the drawings. In the drawings:
30
Fig. 1 schematically shows the thruster installation with the entire thruster assembly
suspended below the vessel;
Fig. 2 the installation of figure 1 with the thruster head suspended below the vessel;
Fig. 3 the installation of figure 1 in extended position of the thruster assembly;
35 Fig. 4 the installation of figure 1 in retracted position of the thruster assembly;
Fig. 5 the installation as in figure 3 in front view;

Fig. 6 the installation as in figure 3 in side view;



preferred enbodi nent of a thruster installation shown in the draw ngs. In
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plained it is envisaged that the well in the installation according to the invention can have

limited height.

Not shown here is the vessel having a hull wherein the vertical thruster well is mounted. As
explained all sorts of floating vessels are equipped with such thrusters.
20
In general the thruster assembly comprises:
- athruster head 2 with a propeller 3, and

- acasing structure 10 that is vertically guided in the thruster well.

25  The casing structure 10 has a lower end portion to which the thruster head 2 is mounted with
its top end so as to extend below the casing structure 10, the casing structure including a
watertight compartment 11, an electric propeller drive motor 12 being housed in said

compartment 11.

30  The entire thruster assembly 1 is vertically displaceable between an operative extended
position (see figures 3,5,6,7,11), in which the thruster head 2 projects downward beyond the
bottom plane of the hull, and a retracted position (see figure 4), in which the thruster
assembly 2 is raised and the thruster head is received with the thruster well, the lower end of
the thruster head not protruding outside the hull of the vessel as is preferred.

35
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thruster assembly 1, here passing through the compartment 10. Each line 41 is connectable

with its lower end to the thruster head 2. in this example, as is preferred, three such pipes 42

are provided to obtain a three-point support, each pipe extending upwards through the

25  casing structure.

As is preferred the thruster head 2 comprises fastening members 2a generally aligned with
the openings of the vertical pipes 42 for fastening the lines 41 to the thruster head. The
fastening may involve the use of a diver.
30
The winches 40 and lines 41 are designed to support the weight of the entire thruster
assembly 1 and to controllably lower and raise the entire assembly. As shown in figure 1 the
entire assembly 1 can be lowered out of the well and to a distance below the bottom of the
vessel. It will be understood that electrical lines and other connections between the thruster
35 assembly and the vessel are disconnected, and that any opening in the watertight

compartment, e.g. a manhole 16 for providing access at the top end, is closed.
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are provided to obtain a three-point support, each pipe extendi ng upwards
t hrough the 25casing structure. As is preferred the thruster head 2
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in figure 7, it is shown that an annular gap is

In figure 11, which is an enlargement of a detail in figure 7, it is shown that an annular gap is

20  present between the lower end of the casing structure 10 and a surrounding lower seal face
portion 20a, e.g. a cylindrical metal ring, of the thruster well that surrounds the lower end of

the casing structure when the thruster assembly is in its extended position.

A first operable sealing device 50 is provided at the lower end of the casing structure of the
25 thruster assembly, said first sealing device comprising one or more operable circumferential
sealing members 51, 52 extending around the lower end of the casing structure. These
sealing members 51, 52 are adapted to seal the annular gap by sealingly engaging the
surrounding lower seal face portion 20a of the thruster well when the thruster assembly is in
its extended position.
30
The lower end portion of the casing structure 10 further includes a circumferential seal face
10b, e.g. a cylindrical metal ring, below the sealing members 51, 52 of the first sealing device
50.

35 A second operable sealing device 60 is mounted in the thruster well, spaced a vertical
distance above the lower seal face portion 20a of the thruster well. The second sealing

device 60 comprises one or more circumferential operable sealing members (e.g. similar to
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roner & S8 ¥ EadF PR L, SRR BN h R RiridoiRa eas, Spd i
i nkDat did secand seauigutteicert® ioarramgesl hahdve thedbad watebipe ©f dredveskar & ipomiphie
expansi on. rartsrégqene rises,a s

i B e GRAR WRE BBy B B Yeellly uVidebd 9o aitkBveg ot oye

conpr e al
t he wattiee thrusterafssémblyvre s edtracdgbositiad (se2Piguted)second seal i ng device 60 is
arranged below the | oad waterline of the vessel. A punp is provided to
enpty the thruster well above the second sealing device 60 when enpl oyed
Wi t h t higs ploposecdthabs sdehinyoviny thée shrogter asseetblyfos its exte(daktofiisgatractdd . 1t i s

P; git%gaittigr? t fi?st%eetﬂru@é{"vpeﬂ ié Hc?ooler(]rt(%l ?nteee(cttﬁeﬁ %v%fg?llir}/e I]é\r/eq, t Iertl ?neefﬁgtes%gﬁrgg toits
device 50 is operated to disengage the one or more sealing members from the surrounding
lower seal face of the thruster well, and then the thruster assembly is brought into its

retracted position.
30 A third aspect of the invention will now be discussed in more detail.

The thruster installation further includes an operable locking device 70 having one or more
mobile locking members 71. The locking device is adapted to lock the thruster assembly 1
with respect to the thruster well. As is preferred the locking device provides for a locking of

35 the thruster assembly in the horizontal plane, actually transmitting reaction forces to the hull
of the vessel, at least in the lower region of the casing structure, as well as locking in the

vertical direction.
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25position - first the thruster well is flooded to the actual waterline
| evel, then the first sealing device 50 is operated to di sengage the one or
nore sealwogoneisiesss fromthe surroundi ng | ower seal fa®eToNL2010e950388 ust er

wel |, and then the thruster assenbly is brought into its retracted
position. 30A third aspect of the invention will now be discussed in nore
detail. The thruster installation further includes an operable | ocking

devi ce Iﬁ@ddhmﬁ imghe)luekmg demce 70phe lirestdllatidn aigo inefdoes an ?)ﬂ)eraiﬁiw)dsdmhingg devi ce
i s adapte t8 oc rust Erl asserrb gi % espect, ttf t%hr ust er

wel | . /Q?V'C‘é Qmsi'ewea of H‘é’“i ge i‘iw%osd‘ia‘ii‘i %’P Oedddigre gi 'E)Cc °Ay"'6°"85t he

t hr ust er nass etoblle/ locking hesntiters Z onthe pqsltianieg datitel8D Iig/adapaedsmurmgng ateacti on
for to.the hu t he

cas ng o 1S a%st'ﬂr’%l’””a%”%*iei this eirc?éﬁi”ii%'y 8 Phe fo&‘éP% P8%{i) ST P%‘ﬁ to {Rﬁ

2011/ O3ruS@BP@EN.NL2010/ 050588 I n addition to the | ocking device 70, the
installation also includes an operable positioning device 80 having one or
nore nobil e positioning nenbers 81 that are distinct fromthe one or nore
nobi | e IHisekvisgpeurotiest sparhte fﬁb@oahsmhg de\iimgS(aiemi bénBibe itisrustdapssethtiinkitsi ng,

or at 5Ies assi rin ruster sembly .dn.a pre-lockjng
posi ti SREEKRE PRaRle Ry e REoPp P I0aRaE eSioe 7D R 0ak (e R Ses8P bt
opébat wﬂhhesnimsidtheithmged\wli.ce 80 and bring the thruster assenbly inits
pre-1ocking position and then to operate the |ocking device 70 and | ock the
thruster assenbly 10with respect to the thruster well. In this exanple, as
i s prefilethisexanigie dsoebief@*rezlieﬂiedecﬂrﬁg denvidelitieincladssed setfofmn:dhniile éockingki ng
menbers, here thr e ar an e e e casing
st ot mengsey e fiEe€hl 7] IndRE rbindty 878 dodor i e Rt 85 ona
zone t higs sma‘imgslewedz b0.ds ti&bwele bbheatlﬁesbmnelnd;ecaie mgrerdéas well asissoe the ed

reg iviré anEse 1 Vnere rceig ?cire%egllnopeni S reérgrgrp ged ||rr1]to whi ch the
ocRi nd g‘i Ing BeVies: earaiialed eRMind e R, "8{a Rydrdufic ram
act uat cpxrovud'ddenmiwisciathe Ieaika]@tmmb tam mmdencmdmp@mabhmam ecQryrassiradicrance,

Ceact; GRtPIT Ll O PR ARR ket g idnlico iR kel Pt Feur LB Sk anove
each piaissmﬁblyhemtmkpetgtcdmeiww andrab‘sbibmgegaxrtphéorces tneleblyeavpiogigtdaomgeg pi n

8l is t anged to be extended, e.g. by a hydraulic actuator,
and thz esoegﬁr?%%ee\iﬁ?/egéadi n an associ ate receiving nenber, e.g. arranged in

théOIomer end zone of the well. 25The receiving menber for a pin 81 can

e.g. be.a teardrop eni ng WI der t he | ower
end. 1 oPe® R LR TR REML Bunll 8ot =Tl PRSTo EORbAT e St ¢ ne
ext endefhtosirariged,to bhentehdedspet@rw atiiyequnlmsacﬂﬂatar,rﬁrrd théesige teeaiveld oparshaped
openin on furt her | ower i ng e ‘? enbla/ZO tact ﬁ)et ween the pins

S.. . U
81 and TR BE G T Bgr 3pger? en' FiY AZEdR éh ef'fect a rotation of

the assenbly 1 about its

25  The receiving member for a pin 81 can e.g. be a teardrop shaped opening, wider at the
upper end than at the lower end. It is envisaged that the assembly 1 is first held somewhat
above the extended position, then to extend the pins 81 into these teardrop shaped
openings. Upon further lowering of the assembly, contact between the pins 81 and the
teardrop shape opening will then if needed effect a rotation of the assembly 1 about its

30 vertical axis, as well as a general position in vertical direction. This achieves an accurate
alignment of the locking pins 71 with their associated openings, so that their introduction into

those openings is smooth.

It will be appreciated that another downwards narrowing design of the receiving openings of

35 the pins 81 will have a similar effect.
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30vertical axis, as well as a general position in vertical direction. This
achi eves an accurate alignnent of the locking pins 71 with their associ ated
openi ngs,weaotigtis8hei r i ntroduction into those openi ng®CIIANIZMOOSIRSS

It will be appreciated that anot her downwards narrow ng design of the
receivi openings. of 35the pins 81 will have a simlar effect. B

b ovi araBEay BBl iR g s poY ik b e ReB Bl r el g Y ine

m sal i doukingtdevivetihravdiderk whighdesdvemtdgeoay as thedockivy ddvidesis achbadiedgeoxst as t he
| ocki ng. devi ce is enbodi 0 _exe ignificant. forces .g. nultiple

t onnes SsPTcaETolsEs TR BRe huB F lalieghhiante fhay MEalE ey et 1 8 evan
parts. damdlgsdo caevahtipardd. i gnnent 1s beneficial to the quality of the sealing
ob':Tgi ned with sealing device 50. It is envisaged that when sealing
menbers 51, 52 are inflatable, and/or the sealing 10menber(s) of device 60,
an accuwisd edreful algnpreasiemienéfididl éalthel dulality of thet dealingretstainey with gealogjaviessed

air. It.is envisaged that a constant nonitoring of any inflatable sealing
menber 5@1, 52 is provided, e.g. nonitoring inflation pressure. 15 WO

2011/ 031158PCT/ NL2010/ 050588 CLAI M5 1. A vessel with a retractable thruster
assenbly. the ve | conmprisin hull -,a vertical hruster well wthin
the-halts cbieaRay B Thel fé RloPel & 5a2rs AMoisER: e prhe B3 Bom pi ane. o

5t he huhémber{s of/ésdad 6, antaoeumulattpid mesant éilledtvitainfiatdnené diomse.gr assenbl y,

wherein the thruster assenbly conprises:
compressed air.

It is envisaged that a constant monitoring of any inflatable sealing member 51, 52 is

provided, e.g. monitoring inflation pressure.
15
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10- a thruster head with a propeller, - a casing structure vertically
guided in the thruster well, the casing structure having a | ower end
portion twowhilgis1tsBe t hruster head is nounted so as to exTaldobeba@ast he
casing structure, the casing structure including a watertight conpartnent,
an electric propeller drive notor Qe{&gyhgused in said conmpartnent, 15
wherein the thruster assenbly is veérti y di spl aceabl e between an
operative extended position, in which the thruster head projects downwar d
beyond t he hottom pl ane, of hul | a.,etr ac osition, _in which the
Tt vt dr asdutiong A Riduabhiy Bl ap PRl b Yedal FnPebd A i BrER ¢ e
thrustemmmmtweHWhmnvmsBmlsémanemrmempawsga@oﬂomememogmoabdmyn@mnbmﬁ

ver 333ﬁ Fplacenent of the thruster assenbly between an operative

ext sition, in which the thruster head projects downward beyond the
bottontplane of the hull, and a retracted position, in which the thruster

assenbl het t is received within the thruster

ner SRR TG e A TR LR &SRB he | over nd of the casi ng

structure and a surroundlng | ower seal face portion of the thruster well
Qwer nd of .the casing structure when the thruster

t hat sur re?“h'?r}e f] I te d i
assenblv‘f}1 9 t's é)??%% d 8’88‘?‘? 30wherein a first operable sealing
devDce i s- praitzruétsdhatadt;vhbalmvﬁleend of the casing structure of the thruster

assenbly, said fir a devi ¢ [_.0or.e erab
cirount e endt G geTie R Vel SViges ar BRR SEDHeR e S B BRE B E e
casi ng struerandsm)rtd)ndnwhmh th@tt&usﬂeraﬂteadgs rrmmbted$otnsnngxmdapebd/ the seal
t he annul ar ga ea engagi n surr und

por ton or AaReRTaE: datrGREA A bR R BeA Ber, SFsiocd

ext ended po3r¢mﬁecdmMMhdﬁﬂmﬂmﬁmmﬁﬁﬂmis&hzamaémﬁéﬂBS wherein the | ower end
portion of the casing structure further includes a circunferential seal

face bel ow the one or nore sealing nenbers of the first sealing device, and
wher ei wherae tentirusjee mabdreblg ésatdringllyldisplacealde betwetedniopetatiee xtenddder wel |,

spaced a pyer t ove ) e .Rortion
Chr ust @PsTEFIA WERh A BB HeBE YR A Gol B LR EPh RGPURE dp Rgae hUE
cir cum‘aad exn’etractted)pesmdm i whiah thegthrosidressersiy éndised aad dmgtharsteriead is

C|rcunf f hruster well, said one or nore sealing nenbers being
adapted seaﬁ”t%@qhﬁﬁkf% ﬁgap by sealingly engaging the circunferential
seaD face portion of the | ower end portion of the caS| ng structure when the
t hrust ass its r Siti n,ts retracted
posi 11 gie PSR drlsbrrla @R e iRt Sa T bR bl g
menber saseémblhcbefweestanmtatmg edmmdecepeﬂ)mrelrt\hleacﬂt theghrusfer hhad pejamted seal i ng
devi ce there al |

rrst SokRE Yo B Bar RS of 85 WlF 70 BlradlBh BaffL L kR R it
t he t hragsdrebly ésmésatlanditime thtrustmtteedatedacpmed titbin thdviarster veell, nor e
25
wherein an annular gap is present between the lower end of the casing structure and a
surrounding lower seal face portion of the thruster well that surrounds the lower end of the

casing structure when the thruster assembly is in its extended position,

30  wherein a first operable sealing device is provided at the lower end of the casing structure of
the thruster assembly, said first sealing device comprising one or more operable
circumferential sealing members extending around the lower end of the casing structure, said
one or more sealing members being adapted to seal the annular gap by sealingly engaging
the surrounding lower seal face portion of the thruster well when the thruster assembly is in

35 its extended position,
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seal ing nenbers of the second sealing device are accessible for inspection
and/ or mai ntenance. 2. Vessel according to claiml, wherein the one or
nore sealwogoneisiesss of the first 20 sealing device an#ComIRhw/sessnd
seal ing device are expandable sealing nenbers and the sealing devi ce
corrprls sreelmthe anr5|o QL ﬁmént that (i2+8 ecnt 'u\éel)é g ol &1 9. gause
expansi'ON' of & & BARTe ottt %??é%%% 5 INVES S5 oY ‘?”o P& m 2,
wher ei rﬁaddtml@mﬁmnﬂmbcbren@ea;baln@ membes&f&reeﬂrstm‘elahﬂgadiﬂ\meZSand i ncl ude one or
nore internal chanbers and wherein the expansi on arrangenent conprises a
source for an inflation fluid, e.g. conpressed air. 4. Vessel according to
one or amdmheodin tahecm@mmdébigseélhbmﬁyiceﬁmemeu)mted retht fiirusteewelysbbceakd ends t o
aboge th the s eﬁcoﬂﬁ seal | 39 deV| ce S

th ess
S0apr aNGaaSRuTa fos St BT S rase ToE S i Buls sPad %
provi deiévnt:e cemptising bee brhnnum@nt:um@rént&dbop@rablbseamgmelmbeialext@dd@\alm@ when
enpl oyed .with.the t ssenbl Its retract QS ti sel
e bor a1 LiRistel s s ARRET Bl el e ol Bblseree i RER ! Khing Aastitho t ne
35t hr usd eealai&smrbjley gbp@mseialmg@xér&gagmg tIh@curcmnferehnacsbeld’aq:mportlomnf thefirst the
t hruster welnl i?t A grfled to trhe act Wathr LI ne | evel mtlth(ra 0. pe first
seal i ngo"&eef\F gty 08 SRR “é%Wﬁ IS TRISR gSEmRAp'S In s Tetracts
2010/ 0b3iE8RGEH/thkt2010/ 050588 nor e seal i ng menbers fromthe surrounding
| ower seal face of the thruster well, and then the thruster assenbly is

brought into its retracted position. 6. A vessel with an underwater
denountiratd eetrantdzdmsiltiantrmhhmstdn ees&mhsly msabwth its tmeebvmekeaiiogmdmbeng a

hul | t hrust e rus er, \Wel | having a
ot t omesFE Rt ialRieAhalf e 1AV DF el etot s eaind Bl ek buling. ov £
an undealcmmsao theeormuotratreesealndy membeastd it efirsteatingdeisseninsyectibbwheéioei n t he

thnESt GhaifBRENR! ¥n s

B} R the thruster assembly in its extended position the one or more
sealing members of the second sealing device are accessible for inspection and/or

maintenance.

2. Vessel according to claim 1, wherein the one or more sealing members of the first
20  sealing device and/or the second sealing device are expandable sealing members and the
sealing device comprises an expansion arrangement that is selectively operable to cause

expansion of expandable sealing members.

3. Vessel according to claim 2, wherein the expandable sealing members are inflatable
25 andinclude one or more internal chambers and wherein the expansion arrangement

comprises a source for an inflation fluid, e.g. compressed air.

4. Vessel according to one or more of the preceding claims, wherein the thruster well
extends to above the waterline of the vessel, and wherein the second sealing device is

30 arranged below the load waterline of the vessel, and wherein a pump is provided to empty
the thruster well above the second sealing device when employed with the thruster assembly

in its retracted position.
5. Vessel according to one or more of the preceding claims, wherein — when moving the

35 thruster assembly from its extended to its retracted position — first the thruster well is flooded

to the actual waterline level, then the first sealing device is operated to disengage the one or

17



a thruster head with a propeller, a casing structure vertically guided in
the thruster well, the casing structure having a | ower end portion to which
t he t hruswerotatisBs nounted with its top end so as to exraidobebasst he
casing structure, the casing structure including a watertight
15conmpartnent,. a propeller drive t or referably electric. bejn
o oat B sBaneTaRn BB eFine st i lonel S Bt bR Gl vien. £ fén
di spl adierableeatseimibeis tasughp mtaits retraetet @odidon.posi ti on, i n which the thruster
head projects downward beyond the bottom pl ane of the hull, 20and a
retracted position, in which the thruster assenbly is raised and the

t hrust & he&dvdsselndthearvadievwdthr derhdintéhie asd estrackzble thuisesr esserhibig, théir ust er

assenbly has negatiyv uoyanc and rein . the vessel further includes a
cbr Bot dPsoit SN § Fuli Y R MR T s Rt G ety
25downwattdis dpehing imatbottdm tplemetdfthestidly wel | as well as lift the thruster
assenbly froma position fully outside of the hull upward into the thruster
well. 7.A vessel according to claim®6, wherein a drive shaft section in the
wat er t itightessenfpeindrroentpriging\ee unkderwater dentbuafablehand retrastbble threadr assendgripvabl e,
and wherein a watertight 30closure is provided that is nountable to extend
over the top end of the thruster head, wherein the thruster assenbly

hoi8t i mghetkin theethiusteadagpdreloly comeriggage directly on the thruster head, and
wherein the tthrr Uftr%r gea}ﬁ isF deeﬁt rachabl e fromthe casing structure, thereby
al | owi ng to3'o {3 PYAY AR A Rkad fully bel ow the casing structure as

wel | as |1iftaddsingtstnuoisiteevertiezdigl guidet lrethedisiusigr a/ell Libé nasing\birdoture dbdingasi ng

structure i ositioned.in,the thruster |1 f er abl in,the 35extended
el Cl onC ndp g AR b P nd Bt fentT ouBlBuRe R o bBu bOGE 1%
retract abl e extendsietow ths sasiby girudthe, thesssingstmpturesincgdiag huwdtertightver t i cal

thruster well within the hull,.said thrust Ll having a pottom opening
i n1 bot t OmCBWé)ﬁretmgpt, £1PLo eﬂ‘aq (Eirlve m&or, pre%era%ry e\f\éactrlc, being h%use&jln said
compartment,

t[}]oeu sed

wherein the thruster assembly is vertically displaceable between an operative extended
position, in which the thruster head projects downward beyond the bottom plane of the hull,
20  and a retracted position, in which the thruster assembly is raised and the thruster head is

received within the thruster well,

wherein the thruster assembly has negative buoyancy, and wherein the vessel further
includes a thruster assembly hoisting device adapted to lower the thruster assembly
25 downwards fully out of the thruster well as well as lift the thruster assembly from a position

fully outside of the hull upward into the thruster well.

7. A vessel according to claim 6, wherein a drive shaft section in the watertight
compartment above the top end of the thruster head is removable, and wherein a watertight
30 closure is provided that is mountable to extend over the top end of the thruster head, wherein
the thruster assembly hoisting device is adapted to engage directly on the thruster head, and
wherein the thruster head is detachable from the casing structure, thereby allowing to lower
the thruster head fully below the casing structure as well as lift the thruster head to the
casing structure while said casing structure is positioned in the thruster well, preferably in the

35 extended position thereof.
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5 the vessel further conprising a retractable thruster assenbly, wherein
the thruster assenbly conprises: - a thruster head with a propeller, 10- a
casi ng stwocburesinsertically guided in the thruster well pCrhNL2cBH50538
structure having a |l ower end portion to which the thruster head is nounted
so as to extend below the casing structure, the casing structure including
a conpartnent, preferably watertight, a propeller drive notor, preferably
el ectri8c, b& vegsbloithedratmctabiedhwetap assemeiy, the badsel ainmprising d huluatverticalssenbl y
is vertjcall i splace e_het ween an operatiye extended positipn, in which
the ¢ netrCRer WE LB RET Rl S SEr wBPRoBRe S brilSnarrERs BT alitis bERe oo 1"

and a et halct ed position, in which the thruster assenbly is raised and the
thruster head is received within the thruster well, 20the vessel further
con%ri sing a retraction device for vertical displacenent of the thruster
assenbltye bexsekfarthercoopeisiat iavetractbidadedstposssembity, i n whi ch the thruster head
proj ects downward beyond the bottom plane of the hull, and a retracted
position, in which the thruster assenbly is raised and the thruster head is
r ecei vexhevnginb het theustdnragsdrebly weipriséd5wher ei n t he vessel further includes an
oper abl e _Iockt'hrnu% OrIE.Vi ge.tﬁavi n;?e @ne or nore nobi | e | ocki ng nenbers, said

| ocki ng devi‘ce %el Sa FapER0 %  ock the thruster assenbly with respect to
t haOt hr ust era aaslng shiucluesagdrtically iguisled Xt thrdiedstieowiel itbe casihg steasire ihavivgrt | cal

direction, preferably.the |locking device bein apted to, | ock, t t hruster
Csonbly a1 A Betich I8 R o oS eI in RIR o R f Bl el " 50
wher ei n t he casiagatrudturet thercasinglstrdetareainclogieg aldoenpadsient, prafergblyevatertigitavi ng
one or nore m)rbi I”ergrosei ti %rrli ng pag)rlrbqrst it IE)a}n ar e gi Istsi riloct fraor{n t t[le one or
more nobi | e 3RS EGIERBEICL PrEgl R et SS9 HEN DAL NP A ed t o
bring, or at least assist in bringing, the thruster assenbly in a

prezl ockin osition with respect tq the thruster wel| 5 nd erein the
Ded8er e BEThlIsRS AFhortbd SRR Bibiafedlt PahRRy HBopralvantBisdly the
t hr ust gositisis,@miahichitime thirsst@rhead peéjecty dpeswaiddreyand tHehmittotoplangeofabe htihe
| ockin evi nd l.ock.the thr assenpl vvitar ect to.the.thruster
oot | 3g9R GEELBT Pyt il Wich JIPhRle 33SGAY & Wbl e F IRE Rl GelrPls
conpr i seseigedsethinthertosleewelthcki ng nenbers, e.g. pins, and associ ated
recei ving nenbers, the |ocking nenbers and
20  the vessel further comprising a retraction device for vertical displacement of the thruster
assembly between an operative extended position, in which the thruster head projects
downward beyond the bottom plane of the hull, and a retracted position, in which the thruster

assembily is raised and the thruster head is received with the thruster well,

25  wherein the vessel further includes an operable locking device having one or more mobile
locking members, said locking device being adapted to lock the thruster assembly with
respect to the thruster well at least in its extended position, at least in vertical direction,
preferably the locking device being adapted to lock the thruster assembly also in a horizontal

plane with respect to the thruster well,

30
wherein the vessel further includes an operable positioning device having one or more
mobile positioning members that are distinct from the one or more mobile locking members,
said positioning device being adapted to bring, or at least assist in bringing, the thruster
assembly in a pre-locking position with respect to the thruster well,

35
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t he associ ated receiving nmenbers being arranged on the casing structure and
the well respectively, or vice versa, wherein the nobile |ocking nenbers
are novabwe 2battose8 a di sengaged position wherein they ace/Nirew/osasst he
receiving menbers and the thruster 1lOassenbly is novable vertically Wi t hin

t he thru a_lo Si wherein thruster ass ly is

| ooked WRERS e voRPeldS ap AT ool nellB8liBh R BlidisRt BAG B & or o,
wher e ttih‘resipoaa;stelmbiy ||ngts¢eeﬁackmgwpit|m$ asd thesad opératenthe lezkipgsievice mhd tpckenber s
and as rece yinﬁﬂnengﬁkﬁ E etnnbihe positioning 15nenbers and the
associ Q% r¥3%§¥§?WbyHﬂ EPREL I TG UPPERY8Y on the casing structure and the
wel | respectively, or V|ce versa, mherein t he nDbiIe positioning nmenber s
are \éabl e bet veen addi %’ﬂg OSIt %A’u the are frte b m t he
rec8i ving n@i%beé P RRY AWeO LTSt & er&“ n ei?B%Bm ¥ 7L Fi? thin
the t hli(htﬂi(tngrmwebérs, eagqoiasi aad@ag@ﬂbtp@sedeivtr@ meinbes| thetlbukingmasmbavistandt he

recei vi r.uster ation to . be ted in a hull
of a vé@‘%@i’“’&@ rﬁegiiﬁ'agg‘et’iﬁ %F@Pgﬁgﬁigeﬁ%a‘ eCﬁ?‘U%F&PCtaésaé‘r?b §/ Wslcording to
one or rmp*eetmn‘ly toheicpwexsedwhi@'emltae mobile lZking nidmihest are rasmmwtwaenar ding to
one or pore o C cl al s rating a vessel
coor ditgrBRsRH PR el PR Lo B e e PR I O het hod 1 or
undér waisegmiolg immotathg vertitdily wsther tha sieastbt welhfand @i locked $8ition, Whel‘eln

thruster assembly is locked within the thruster well.

10. A vessel according to claim 8 or 9, where the positioning device comprises a set of
mobile positioning members and associated receiving members, the mobile positioning

15 members and the associated receiving members being arranged on the casing structure and
the well respectively, or vice versa, wherein the mobile positioning members are movable
between a disengaged position wherein they are free from the receiving members and the
thruster assembly is movable vertically within the thruster well, and an engaged position,

wherein they mate with the receiving members.

20
11. A thruster installation to be mounted in a hull of a vessel comprising a thruster well
and a thruster assembly according to one or more of the preceding claims.
12.  Athruster assembly according to one or more of the preceding claims.

25

13. Method of operating a vessel according to one or more of the preceding claims,

preferably a method for underwater demounting a thruster assembly of said vessel.

20



