MOUNTI NG METHOD OF THRUSTER Description 5 The invention relates to a

nmet hod for maintenance of a unit, which unit is arranged in a vessel hull
whi ch unit closes a vessel hull and which unit is adapted to extend into
t he water below the vessel. 10 Further, the invention relates to an
apparatus for maintenance of a unit, which unit closes an opening in the
vessel hull and which unit is adapted to extend into the water bel ow the
vessel hull. 15 Docunent WD 97/ 27102 descri bes a nmethod and apparatus for
renoving a propel | er as¥ERHTING ngifiay GfeAERY=EFRa swi nmi ng vessel ,
wherein the propeller assenbly is designed to close an opening in the
vessel hull when the propeller assenbly is in its nounted position.

Accor di Pgscoiphienprior art, a 20 watertight hoisting chanber is provided
around the propeller assenbly and inside that hoisting chanber a drive
shaft is provided, which |eads to a drive notor gositiongg in the vessel

and out Sihge isVenheohoretd RS cHarfbdie tiRRed O hBe kbW Propet I%r assenbly is
to be reppvedynthe @five shaftakbed S enmeedeli hsl], tdtench tmigassage

t hrough the hoi sting chanper 1. is clased_in erti nner, after
t hat thélﬁﬁgﬁeﬁlg?sg%%éﬂgf§ ?%@égﬁﬁz f%ﬂ't&shgﬁg??%% %%5%5&3%2 then a

fl ange aftribhenpr epett e Bsserid ywassdloosened. Then, the propel | er assenbly
can be lifted fromthe hoisting 30 chanber. The propeller assenbly is al so
known as thruster. The nmethod according to the prior art requires

assenblyhdﬁﬁassenhéyimmmmtﬂwmciﬁlﬁﬁeadxb@ﬂcappﬁéatéﬁtfﬁﬁder water. 2/15
Further . | ag 488 SEF Sa Cal: 3V Ardinaiantc1WalehahSobont g 26h gleer s under

wat er surface level. S case, .
‘ vessel hull and which unit is adapted to extend into the

water below the vessel hull.

15 Document WO 97/27102 describes a method and apparatus for
temoving a propeller assembly from an opening of a swimming
vessel, wherein the propeller assembly is designed to close
arn openin%,in the vessel hull when the propeller assembly
iz in its mounted position. According to this prior art, a

20 watertight hoisting chanmber is provided around the
propeller assembly and inside that hoisting chamber a drive
shaft is provided, which leads to a drive motor positioned
in the vessel and outside of the hoisting chamber. When the
known propeller assembly ié,to'be removed, the drive shaft

25 is removed first, then its passage through the hoisting
chamber wall is closed in a watertight manner, after that
the propeller assembly is connected to holsting means and
then a flange of the propeller assembly is loosened. Then,
the propeller assembly can be lifted from the hoisting

30 chamber. The propeller assembly is also known as thruster.

The method according to the prior art requires
assembly/disassembly work which has to be carried out under
water.
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consi derabl e forces act to push the thruster upwards and inside the vessel
due to the difference in pressures 5 between the water pressure outside
and the air pressure inside the vessel. Wth large thrusters, the forces
pushing up the thrusters which are not conpensated by thruster wei ght may
reach up to 2. 000kN. Wen the fixingiscrews of the flange are renoved, the
propeller assenbly or thruster 10 is |lifted by these forces in
uncontrol | ed manner. Havi ng such a heavy mass whi ch noves in uncontrolled
manner iBmddrger dasgeFueshets taosearag ofraduwht iwhiing of whetd |Zhge while

under these fOrGes. §o0LET Lkl o160 vi W afid ha ghove prior art, it is
the I

~the object o nvention to suggest an I nproved method and apparat us
for mai rMasares abflea fgaceswaArFEht pagsel e clghisdied €PB3Eds adndpeni ng in

the vessglg iy lpahivle skheqyessel the ek AREdKEe A0 Wrkhspegard to the
met hod, this object is solved with a nethod according to claim1, and,

Wi t hor et dsed tthe #PparaPusssEhfsCBbfett 3 fh1sv&d "wWPERS B8R @ppar at us

accor di ngdi@eClkalemv@ss22 .| Ripar Lieyé afhridiedd)vels ga-peovhEssimy met hod

j Qoisting chanber and

for mai ntenance_of a unit_ arranged in the watertjght
¢l 0si ng UEh OFertRg SEATE VBSEI Shel POt WRERATFARS aNi EAFES ARt ed to ext end

i nt o t hevasamer rel ewathe upWBME NQYOVES Selhel itharetikddgaecoedsngf t o t he
inventiqn 3Q.conprises _the steps, of ¢l anmpi ng the it in_its_mounted :
oS, 11 o5y TAPARS! g CEanGYErel B8 RETT Ky TARE WhPEN I TRe unit i nto
i t slfiounteed igdeidt bon thveske fhobds ngn t Wecemt toldleghpednen - | H3vposi ti on and at
| east panthy of haading the, NoLft kg cNAhEl oA 1.8l Rashpg fhe clanmping of
the 35 3%%% ghggﬁg?égfng Fﬁehun#t_%may fréﬁ?{ts nghnteg pos%tion. 3/ 15
Accor di fgngs rone -i Avatibeon, Llacerarpy ngt nghsfisingsed tbecfa@@o he unit in
i ts mouniad PeSidirornRekoke bR {iXingr@ans. which are normally used for
nmounting the unit into
15 In view of the above prior art, it is the obiect of the
invention to suggest an improved method  and apparatus for
maintenance of a unit which passes through and closes an

opening in the vessel hull while the vessel is swimming.

20 With regard to the method, this cobject is solved with a
method according to claim 1, and, with regard to the
apparatus, this object is solved with an apparatus

according to claim 8.

25 In particular, the invention provides a method for
maintenance of a unit arranged in the watertight hoisting
chamber and closing an opening in a vessel hull, wherein
the wnit is adapted to extend into the water below the
swimming vessel. The method according to the invention

30 comprises the steps of clamping the unit in its mounted
position by clamping means, releasing fixing means which
fix the unit into its mounted position while holding the
unit clamped in its position and at least partly flooding
the hoisting chamber, then releasing the clamping of the

33 unit and hoisting the unit away from its mounted position.



5 its position, are renoved. In this way, the opening can be held cl osed
and the unit is held in position, so that the work for releasing the
fixing means can be carried out while it is still dry in the hoisting
chanmber. After the fixings are renoved, the hoisting chanber is at |east
10 partly flooded either by provisigensof an extra valve for flooding the
chanber or by a controlled release of the . clanping of the unit. Wen the
clanping is released, the water in the at |east partly fl ooded hoisting
chanber puts sone pressure on the unit fromthe vessel inside, so that 15

the pressur LEfepences; ni eR Lpshde: angdQutsj de the vesse
are red%%gg?d$hérg?9?g? %ﬁ%e¢%§¥555565%%ﬁ§'§p the unit can?be reduced. The
net hod féempairhtenahtelbfibs UMENtRS Hding oPoPeher 20 hhveiti"dn may furt her

conpri sg.khg sheps 9bel QUBRAND, theditidr @ tihy PRUNLEN PeSid i on i nside

t he hoisting chanber, clanping the unit in its pounted position, thereby
cl os? ng 1tRePBpeRiAG- | ATE NECHERD HulthisafdVeaste pahtt ‘?éﬁﬁbgﬁg t he wat er
fLom t hachai &nbagdcaamd)elﬁe amehi & hien rgmai )djnnhg)otslﬁleliaﬁ, féxitgatmears for fixing
the unit in its nmounte osition.. After that anpin be rel eased.
Wth t h#°EBovE aluLAE AUROUE et HHd'S (158 T E1) £o0et?T 1T (2 rount ed
posi ti owhand fitxed thele dyytihe Hthimg steans ch3fber anffitray ofhet he unit may

be provided, in_order to establi.sh a. Ri seal | t he bottom of .
t he hoigﬁﬁﬁﬁgghgﬁ%eFQ%§V§§tt?%%}f3é§ﬁh| %¥ﬁ%%ggnggc%%2%¥%g'it inits
nmouh® edpposiiyi hcodbteeither vet arrdvdss isee fr @roestiré romichd droi sti ng

chanber flgioémg. %ﬂgkaﬁg;ﬁb@%yim 4 e, ddpdingdmeansas4/ 36 @fe the unit can
be carried out“in _a dry space or” environment. Thus, as has been descri bed
bef or e, cdegpbugt PAgthe unit. When the clamping is released, the
water in the at least partly flooded hoisting chamber puts
some pressure on the unit from the vessel inside, so0 that
15 the pressure differences at the unit between inside and
outside the vessel are reduced. Therefore, the forces

pushing up the unit can be reduced.

The method for maintenance of a unit according to the
20 invention may further comprise the steps of lowering the
unit into its mounted position inside the hoisting chamber,
clamping the unit in its mounted position, thereby closing
the opening in the vessel hull, at least partly removing
the water from the hoisting chamber and then applying the
25 fixing means for fixing the unit in its mounted position.

After that, clamping may be released.

With the above advantageous method, the unit is set in its
mounted position and fixed there by the fixing means.

30 Clamping of the unit may be provided, in order to establish
a watertight sealing of the bottom of the hoisting chamber
by setting the unit into and clamping it in its mounted
position. After the water has been removed from the

hoisting chamber, fixing work for applying the fixing means



5 releasing of the fixing nmeans and application of the fixing neans can
both be carried out in a dry environnent, so that no underwater-work is
required for this. The nmethod may conprise the step of placing a hoisting
10 chanber assenbly with an open upper end over the unit, so as to arrange
the unit therein. The chanber assespliy nmay be fixed to the vessel hull in
a watertight manner with respect to the hull, wherein the height of the
hoi sting chanber and the water |evel on the outside of the hull are 15 set
such that the vpeh eppere emy ofed e tcAdnBefrExPRAME TYver the water |evel.
This preyents,mater fromentering the vessel hull when the hoisting
chanber 1s flooded. It is noted that a nobile hoisting chanber assenbly
may be used, which is to be nounted inside the vessel hull when needed, 20

or it may.he aschagbesemhisdciihdd ghifokeomit beobegimniaxg built into the

vessel . In the latter case,.fixing of the hoisting c er ly to the
vessel ﬁﬁﬂ?aﬁéngrg%e?%%lglﬁﬂﬂﬁI%VgﬁbﬁﬁpnﬁPp$ﬁ%a %?%t$§39% gﬁ%zggﬁay forma
part of mchesveasebotiul be stanctadt exut25 nThedsyepnoi rédmodi ngot héahoi sti ng

chanmber may he carried out. such_t.hat radual release of the clanping
means i $Cal'f'owed= Tht ¥ P%@%%r§%ﬁ#%§%§'?ﬁ%oggggfhe opening of the hull into

the hoi sting chanber Water can be filled into the 30 hoi sting chanber up

to evenJevel W e ' gl ehqthe,opani al | ows
intrusig%%o e&é%érmg?ncgﬂéé%%%ﬁ%%;g%ﬁ%fﬁﬁngl%g t%e inventf%ﬁ it may be
pr o¥P dedhehkert hesehahpi with sadoierusimg rthyafadlVeE ¥t ¢85 % 05235 cl anpi ng.

as to arrange the unit therein. The chamber assembly may be
fixed to the vessel hull in a watertight manner with
respect to the hull, wherein the height of the heisting
chamber and the water level on the outside of the hull are

15 set such that the open upper end of the chamber extends
bver the water level. This prevents water from entering the
vessel hull when the hoisting chamber is flooded. It is
noted that a mobile hoisting chamber assembly may be used,
which is to be mounted inside the vessel hull when needed,

20 or it may be a chamber which is right from the beginning
built into the wvessel. In the latter case, fixing of the
hoisting chamber assembly to the vessel hull is preferably
made by welding. The hoisting chamber may form a part of
the vessel hull structure.

25
The step of flooding the hoisting chamber may be carried
out such that a gradual release of the clamping means is
allowed, until water enters through the opening of the hull
into the hoisting chamber. Water can be filled into the

30 hoisting chamber up to even level with the outside water

level, when the opening allows intrusion of water.

In the method according to the invention it may be provided
that the clamping is done using hydraulic forces for

35 clamping.



5/15 Preferably, a hoist neans is fixed to the unit before the hoisting
chanber is flooded. This has the advantage that also this work can be
carried-out in a dry environment. 5 Also, when the unit is held by the

cl anpi ng nmeans, the fixing nmeans can be renoved. And when the unit is held
by the clanping neans, the hoist ngans may be fixed to the unit after the
fi xing means have been renoved. Accordingly, the avail abl e space for
working at the fixing neans is 10 |l arger. The invention further provides
an apparatus for maintenance of a unit closing an opening in the vessel

hul |, Whlgllabitg, Wiod s afaped d ¢ioxlend kaLoubhe Mgl below the 15

vessel . "Thi's apparat us conprises a hoisting chanber which is adapted to be
fixed tdctissihal thagernsia of¥mdah Hatier hrghtheedfvantani sthateans for

hoi sting tRerHAkt y,avway 44 am and it Jults ipoHNbed sl tdarerand a cl anpi ng
means adapted to clanp the unit into its unted position. 20 Preferably,
t he Bppdl&cus¥hl) Ha®e il Bhmitg Mdarder CxeuPtBIt Ae™ i ITHnd conpri si ng
at | eastrigRaghydeasl é4n o i RdeIvas. el ehanpikng oransis Hydrawy ¢ cylinders
are stron%, easgito cont rol anglare a very relkgb%e tgcgpth y. Therefore,

25 provitdFngEHBIRY dffpt iy WY SHPn eVt 1at "THe Vessel hull reduces
effort fartsartengrios fitdrig ngeans apper dkes ramplade Advwrrdimigittenance of

::]Biedgm tthles a%gg rlalrafg'sppégef efoarblvydr]gir}l% (gta%ﬂéngig?ﬁlgsmg@l?s a_{[s | east one
10 larger.

The invention further provides an apparatus for maintenance
of a unit closing an opening in the vessel hull, wherein
the unit is adapted to extend into the water below the

15 wvessel. This apparatus comprises a hoisting chamber which
is adapted to be fixed to the hull, so as to form a
watertight seal, a holst means for hoisting the unit away
from and into its mounted position and a clamping means
adapted to clamp the unit inte ilts mounted position.

20 )
Preferably, the apparatus may have a clamping means fixed
to the hull and comprising at least one hydraulic cylinder
as the clamping means. Hydraulic cylinders are strong, easy
te control and are a very reliable technology. Therefore,

25 providing the clamping means already in situ at the vessel
hull reduces effort for setting or mounting an apparatus in

place when maintenance of the unit is required.

Preferably, the clamping means has at least one guide

30 surface and at least one clamp or clamp member which is
adapted to cocperate with at least one clamping pad
provided on the unit. The guide surface is adapted to guide
the clamp member automatically to the clamping pad when the

at least one hydraulic cylinder expands. This cooperation



30 surface and at |east one clanmp or clanp nenber which is adapted to
cooperate with at | east one clanping pad provided on the unit. The gui de
surface i s adapted to guide the clanp nenber automatically to the clanping
pad when the at | east one hydraulic cylinder expands. This cooperation

6/ 15 of the clanp nenber and cl anp P2 ad can be initiated by controlling
expansi on novenent of the hydraullc cylinder. In particular, when the unit
has been lowered into its 5 nmounted position by use of the hoist neans,
operati off @het beahydhatibd € andidmhmms;ﬁkivem,bheiniaﬁ@tm®ﬁhﬁr gui ded by the
gui de surf o the c ad o [ n,thi the. unit can be
cl anped i H? }ﬁénﬁnﬁﬁ?%ﬁﬁ oﬁf??van qﬁc%nﬁégnéygﬁa%f%% %pegghg inthe
vessel hull is closed 10 by the unit. Then, water can be renoved fromthe

oi sting Ch%mgl%gg tménfmg eh 12308, HRY. ot ﬁgaepsdam+ eddn dry

enV|ronnenP e sane en renoving the unit anpi ng neans are
driven mouotebebesttappibig mmﬁ orhe GicHoitdmERBS UNPPEEREIIRIGE i n its

m)untedtﬂgshPBQQullge@ylﬂcﬁ@fs 15 thes find %gaﬁ{ﬁaﬂénﬂbéyeg@ﬁféhr ved, the

hydraul ic cylinders of” the clanpi ng neans ma dr ai ned aor puIIed back

so t hat tthﬁeguhiﬂﬁ perhachetr sﬂ?%ﬂﬁ]@;ﬁ‘ﬁjﬁﬁﬁr @& %H?I Privat ef M et s t he

hoi stingzchagherunin tih Sodeyiabdd the urist maahagdsp@@iwdtel din a
predi ctabl e position, the hoisting chanber 20 czn fhfloo When t he
t,

wat er | ¥P4Fhi HepRE Rttty CHANGEF H% feEre et RGBS neans may
be 1@l eagednbyuhiut |l yThet f acdiag ddre dez"emlvied ﬁybmnd]eeshojﬁéﬁlerg that, the
unit can_be lifted out, fromthe haistin ef er the

cl ampi nG"ABRAS agpg%?BJfﬁxi?ﬁaQﬁﬁq%&%¥g, are §|x8§§%gﬁ ‘ﬁ |st|ng

- chanber ewkiiebnintsel f Li stiié xeaing ovdhe whegs elemouihg EhefemabAy, t he cl anpi ng
means comBLLeLs FLORL Ivdraulie, dhGylider 2 anpbangedoal: Adac angl es

i nside t I ng aroun e opening in the hull when the
hoi sti nhodHamber unst neeeeedly The iﬁﬁsﬂqqﬂjaﬁhﬁﬁﬁéﬁlﬁﬁy Boen, after

15 the fixing means have been removed, the hydraulic cylinders
of the clamping means may be drained or pulled back, so
that the unit is pushed slightly upwards until water enters
the hoisting chamber. In this way, with the unit being
stably held in a predictable position, the hoisting chamber

20 can be flooded. When the water level in the hoisting
chamber is sufficient, the clamping means may be released
by fully retracting the hydraulic cylinders. After that,
the unit can be lifted out from the hoisting chamber.

25 Preferably, the clamping means, especially the cylinders,
are fixed to the hoisting chamber which itself is fixed to

the vessel hull.

Preferably, the clamping means comprises eight hydraulic
30 cylinders arranged at equal angles inside the hoisting
chamber and around the opening in the hull when the
heisting chamber is mounted. The hoisting chamber may be
mounted to the hull by welding, that is, during vessels
building phase. However, it is also possible to have a

35 mobkile hoisting chamber which can be fixed to suitable



mounted to the hull by welding, that is, during vessels building phase.
However, it is also possible to have a 35 nobile hoisting chanber which
can be fixed to suitable 7/15 portions provided in the vessel hull in
order to forma watertight seal and a sufficiently strong connection. It
is also preferred that the hoisting ghanber wall has at 5 | east one guide
rail which extends in the height dl/ectlon of the chanber. The unit
cooperates with a guide rail of rails when the unit is lifted and | owered.
In partk@ukabnswbebvﬁhedumhtths #@m&@kﬁhull i |drdaut omafocmaldy be gui ded

toits munt %d %%5|thn Eé b e guide r and can then.be 10 clanped into

this posFtlon ﬁy t Re“¢l & SHeans Wwh té% éiégm%§WSHSU|ﬁe surfaces for

automati cal ly guiding the clanp or clanp nmenber to the clanp pad Al so
preferably,. t e S Ver 1 S end for
is E% g h%gfﬁg?ggh%%%grtﬁ%ﬁgg%%% ﬁé)é%amﬁgr aii

watertig tIy T ési is an ad |t|on safety
feat@relﬁ@@énﬁﬁﬁdabﬁéelﬁakéu@hl@@aevﬁﬁﬁﬂﬁh@lﬂﬁﬁeﬁeP§V§ldbﬁ%%ﬁﬁ@lthe ship

climbs %&dt%%|E%aﬁ%@kd|¥heaﬂﬁl£h§oﬁﬁéfﬁté§‘ﬁﬂﬁﬁ Qog%&aegrgbﬁmp@r does as
wel |l when the unit is renoved es not close the 20 opening. The

i nvent i &i#idisl PhRBWEBE HBSEr Lhed FRedmiRd detitethy I%ayaBFl%l%ﬁrbodu ment ,
usi ng t hgescheraihe tdi awh Bgefbgyr e6 $011 explanatiicanl yl Bet &H@W ngs:
Fig. 1 shows a sectign of a vessel with a h0|st|n%7%50ha %9d a nount ed
unit: to its mounted position by the guide ralls and can then
10 clamped into this position by the clamping means which also
have guide surfaces for automatically guiding the clamp or

clamp member to the clamp pad.

Also preferably, the hoist chamber has a lid or cover at

15 its upper end for watertightly closing that chamber. The
cover is an additional safety feature recommendable in
rough sea when the water level outside the ship climbs and
falls rapidly, and the water in the hoisting chamber does
as well when the unit is removed and does not close the

20 opening. The invention will now be described in more detail
by way of an embodiment, using the schematic drawing

figuxes for explanation. In the drawings:

Fig. 1 shows a section of a wvessel with a hoisting

25 chamber and a mounted unit;

Fig. 2 shows an enlarged schematic view of a portion
of Fig. 1 where a part of the hoisting chamber and a
part of the unit is shown;

30
Fig. 3 shows a detail of a clamping means cooperating

with the unit; and

Fig. 4 shows the sequence of dismounting a thruster

35 unit from a vessel hull.



Fig. 2 shows an enlarged schematic view of a portion of Fig. 1 where a
part of the hoisting chanber and a part of the unit is shown; 30 Fig. 3
shows a detail of a clanping nmeans cooperating with the unit; and

Fig. 4 shows the sequence of disnmounting a thruster 35unit froma vessel
hull. 8/15 Fig. 1 shows a vessel E LL 100 which swins in water as is
indicated with the broken line in Fig. 1. Inside the vessel, there is
provi ded a hoisting chanber 1 which is a 5 fixed construction fixedly
nounted to the vessel 100. Inside the hoisting chanber 1 there is a unit 2

whi ch exlignds LALOUOD {De.DetLeM Ofod M, NESIGLARULL 4004 oud g out side.
This is tHé uUni i &h' T e4UI res hai nt enance.  Fere, 1 fhe Unit is a
so- cal | edidtibrlistiewi2h The bheksst erir®e Has Eigpr opelherdithsq gear housing

22, a flange portion 24 and, ARl Lqtyis IRt OhagBebor @rioH ng the propeller
€ 2

21. Another téermfor t ange portion IS nmounting can; hereinafter

t he Permikeangengsrurohon stigedl growHatd ga&r theoreepes 45 thruster 2, the
propell er 21 and the gear housing 22 are the elenents i mersed in-water,
while the flange portion 24 claoses the o enin% in the vessel hull 100 when
t he uniFnﬁ§dﬁngﬁﬁe891?ﬁén%r%ﬁ%@@%ﬁbe: tffe 2g8at Choustiy® 22 may be

rot at ed -ai-eund anraxbb SHOSHentdmldy ey pendlecuhar1t00d he 20:er ot ati onal
axis of the, ropegLer.Zl. This.kimﬂﬁiO f thruster is_often us

in
connect CONSWEh [argetvesiel  ¥or t?%ﬂ?ﬁﬁ?ﬁt?%ﬁ?g%% n?ﬂaﬁ%ﬁxbortion 24
maylal sahkeudeveliepaedsandatbed aithrsstgear? bdheantdrdstoe Idarss a or rotating

the thr%%%%%l%%%“ﬁ?,i53g3593£55§£§3'é@)”%‘éf%%geaéb§tion 24 and an
‘ electric motor 23 for driving the propeller 21. Another

term for the flange portion 24 is mounting can; hereinafter
the term flange portion is used for that part. Of this

15 thruster 2, the propeller 21 and the gear housing 22 are
the elements immersed in water, while the flange portion 24
closes the opening in the vessel hull 100 when the unit is
mounted. The propeller 21 and the gear housing 22 may be
rotated arcund an axis substantially perpendicular to the

20 rofational axis of the propeller 21, This kind of thruster
is often used in connection with large vessels for position
control. The flange portion 24 may also be developed and
contain a gear box and drive means for rotating the
thruster around its substantially vertical axis.

25
Fig. 1 further shows that hoisting chamber 1 has guide
rails 12 at its wall extending along the chamber in its
height direction; here two guide rails 12 are shown. Also,
clamping means 11 are shown which will be discussed in more

30 detail under reference being made to other drawing figures.
It is noted that only a pair of clamping means 11 is shown
in Fig. 1 although typically up to eight clamping means are
provided which are arranged on a circle at equal angular
intervals around the flange portion 24.

35



25 Fig. 1 further shows that hoisting chanber 1 has guide rails 12 at its
wal | extending along the chanber in its height direction; here two guide
rails 12 are shown. Also, clanping neans 11 are shown which will be

di scussed in nmore 30 detail under reference being made to other draw ng

- figures. It is noted that only a pgj{;of clanping neans 11 is shown in
Fig. 1 although typically up to eight clanping neans are provi ded which
are arranged on a circle at equal angular intervals around the flange
portionEﬁ4the9/151§ur1h£mqwéﬁq;cqyeshémsfatbﬁv@®i8¢¥ﬁgtQh?mWQIsting chanber,

whi ch- pé% ?ﬁngu teit'#ggéﬁgﬁﬁﬂ%ﬁgzcﬁggegotﬁé'H&1§@ﬁﬁp%ﬁa%kekt5 upper

end. On e ver 1s of course to avoid that soneone
may fal lati ate thpsr chadbednd iaf ShehdugkowAnExahptel ¥ ek @™ 45dPaught i s

about 180RLErsh 200ia Ofhd DS RaRdealheifoveinis addidaronah

protection agal nst | mersion of water into the vessel when the opening in

the §essdle sberonekampbe YegiRl P Ar6888tf 6F GRAPEVET 1Eadon. 18 Fig. 2

shows an.enhargede¥i g¥n@f the arangemeatiefohbe pfwugﬁnmbnz at a portion
close to the flange portion 24 of the tgruster 1 %P |on 24 of
the thr GSRENSEULTREFSLORD? T B8 Hoi K ong "8y 85598 aid A ﬁg gte portion

26, 15 whi ehecoopeeat sstibih i seadss thignfar wabeedlghmlwhaﬁaﬁaﬂm)the openi hg
in the vessel hull 100. Screws 14 formthe fixing nmeans and a nunber of
screws i*§35F8vi ded al ong the flange plate portion 26 in a circle around
theignit 2. On the Ieft and right of Fig. 2 a part of the hoisting chanber

wal | is é_lngomg w gheggé§éé j%ﬁgqge%h@alFtﬁggéhg§ttg§)ﬂﬂg de rails 12

whi ch a fiere i ne ough not shown, unit 2, in
partlcuh@musherfBaageappottgmnZﬂhﬁﬁeﬂébﬁhehééagﬁﬁdEOﬁ%%ﬁé:ﬁ%‘¥% cooper at e

with the;qui S en;t Arilch Paved tﬂéléﬁ tfe=haistdirg chanber .
AIthougﬁighgqggggh%deTﬁgl %%a&?% g'own in Fig i %¥ sui t.abl e nunber of

gui de r&dmyreéﬁsbboBﬁé@ﬂ@eﬁyeﬁﬁ§6EﬂE1éhﬁﬁﬁ@gﬁeaﬁgtﬁlp fixed to
t he;Boi shi;ng chaphekcwal i tkusedionad ﬂb&oﬁ%ké&tmghaiyt&Ebgjﬁgnrhag means 11

wth th%qi*ﬁﬂ%?1%02%goge§ge?fhéff fHBt g%ngsllqe deSC£|bqugy(§eference

means and a number of screws is provided along the flange
plate portion 26 in a circle around the unit 2. On the left
and right of Fig. 2 a part of the hoisting chamber wall is

20 shown, which hoisting chamber wall carries two guide ralls
12 which are indicated here by a double line. Although not
‘shown, unit 2, in particular the flange portion 24 thereof,
has guide means which cooperate with the guide rails, when
the unit is moved inside the hoisting chamber. Althcugh tweo

25 gﬁide rails 12 are shown in Fig. 2, any suitable number of
guide rails can be provided. Also, clamping means 11 are
shown fixed to the hoisting chamber wall. Functional
cocperation of the clamping means 11 with the flange

portion 24 of the unit 2 will be described by reference

30 Dbeing made to Fig. 3.

Further, Fig. 2 shows a huge electric motor 23 which is
fixed to a-gear box having a coupling so as tc be in drive
connection with a propeller (not shown in Fig. 2) of the

35 unit 2. Of course, other motors may be used.



30 being made to Fig. 3. Further, Fig. 2 shows a huge electric nmotor 23
which is fixed to a gear box having a coupling so as to be in drive
connection with a propeller (not shown in Fig. 2) of the 35 unit 2. O
course, other notors may be used. 10/15 Turning nowto Fig. 3, a detai

of a clanping neans 11 as shown of, {he right-hand side of Fig. 2 is shown
in nore detail in Fig. 3. The clanping means 11 has a hydraulic 5 cylinder
111 which has a cylinder rod 112. By controlling flow of hydraulic fluid
to and fromthe cylinder 111, novenment of the rod 112 can be controll ed.

At the end of the rod 112 there | s sho : i i.S. adapted to
cooper at'¢ Wit Qoglgﬁpﬁﬁﬂ'ﬁgdéil %ﬁﬁgvggeg g%ggﬁé&%ﬁgﬁégg%%'ﬁ%rtiog 24 of
t he unlBh&wnAb§FthEl?igBtSh@M$ tive fafxiflg -sér ensshdws elrvitiFeas the fi xi ng
means angd.a.sea o] rt4 | isng+t C .o bet th
cﬂe&alﬁ in %‘ggr %J{‘?ﬁ%&%ﬁlﬂﬁlﬁ@ seahisng 1t hescomnestd.on bet ween t he

unit 2 and the ve _ 1I's noted that the clanping pad 115 here
has fhe dydlimdefr alshwhioky heetesscwlitndent 6o6hé1pk abB- cCAB EHadEW menber 241

whi ch isofjxed 194the:flange Pord i 24oandntheyitange pimte portion 26.
movement of the rod 112 can be controlled. At the end of
the rod 112 there is shown a clamp 114, which is adapted to
cooperate with a clamping pad 115 provided on the flange

10 portion 24 of the unit 2. Also, Fig. 3 shows the fixing
screws 14 serving as the fixing means and a seal 13 for
watertightly sealing the connection between the unit 2 and
the vessel hull 100. It is noted that the clamping pad 115
here has the form of a shallow recess cut into the plate-

15 shaped member 241 which is fixed to the flange portion 24
and the flange plate portion 26.

Furthermore, Fig. 3 shows a guide surface 113 which is
inclined outwardly with increasing height of the hoisting

20 chamber. The guide surface 113 cooperates with the clamp
114 of the clamping means 11. With the cylinder bolt 117
the hydraulic cylinder 111 is fixed to the hoisting chamber
wall, so that the cylinder 111 can pivot around this
cylinder bolt 117. Further, an urging means 116 is

25 provided, which urges the cylinder 111 of the clamping
means 11 towards the outside of the hoisting chamber so as
to ensure that the clamp 114 is always guided by the guide

surface 113.

30 Now starting out from the position of the cylinder 111
shown in dotted lines in Fig. 3, in which the cylinder 111
extends almost parallel tco the hoisting chamber wall and
the rod 112 is retracted into the cylinder, functions of
the clamping means are described. When the flange portion

35 24 is to be clamped for holding it (and the unit 2) in its



Furthernore, Fig. 3 shows a guide surface 113 which is inclined outwardly
with increasing height of the hoisting 20 chanber. The guide surface 113
cooperates with the clanp 114 of the clanping nmeans 11. Wth the cylinder
bolt 117 the hydraulic cylinder 111 is fixed to the hoisting chanber wall,
so that the cylinder 111 can pivot]_iﬁynd this cylinder bolt 117. Further,
an urging neans 116 is 25 provided, Ich urges the cylinder 111 of the

cl anpi ng nmeans 11 towards the outside of the hoisting chanber so as to

ensur e thatntlepekampod 14ths @yaayws iguicdednbyrt be2 gus deorsirdlaee 113. 30
Now starting out fromthe position of the cylinder 111 sho iLh dotted
lines i PFi%g. 8, eFn<ifli BHE t HY c];/]I%nn?félle f?fméxhggdgoﬁﬁm%{l%gdr aYel to the
hoi sti ngiehapher wakkFaandithetdwrkdkl 2 Hes cletpaotyedadnt b t hévicyd i nder,
functions .of the clanpi hg neans_.are.descri bed. N, . portion 35
24 is t &BEE AFEHEF rl%o?%‘?%%ﬁiefaeéoayng tgﬁé“%%nf’t{\gg)l%geﬁésﬁrl%giunt ed

posi 6i omldsiee thydhautiemgyllfhderd ki@pegacongr sikbdtie @side extend the rod
L12. The,clang 114 noyes ol ded adihe quide sHitace.ddidouards (he

cl anpi ng pa gui ded novenent is supEor by a gui de shoe 118
provi ded® dlidsethe thame|bhp 944 didccddsechbilhgywiedeihel lquidde surface

113. Onggd *&%aﬁ%hh?dﬁédléllo@féeé WA wrextended bhstred 442,1 the &l anp 114
sits into the shall'ow recess 115 as the Qlangégg pad provided on the
flange péet Peateashppred B ke Hi-atidedvgded” ¥4 ¢ her eof . The

hydraul i6 150 deyki nder srd 1de 86:€5 SddARg eroughurelsecuamd yriod apid he unit

into its nmounted position, so that tgﬁggpzbtion 0%.the ﬁg%t in.Qggard to
the openitig St RBUGEEL POttt CarrD cUPEl YOREFECDrOai it alfHed whil e

the fixiing mears t4 ane sgeeive of frhd weaseadr htidlseeuried ysavoied 1t hat any
uni nt entl gpal 13121 eass, oy e Slaming.ofLie thange pordion 24 may

happen, sugges hat e cylinders are provi w th | ocking
val ves wiifch Icubrdkt thesédurel xamvect itdwtofnyhenhypteatldmalyl i nder to the

hydr aul i emei r i ptal [ i Bigl actual position.
20 Eﬁbe1%%%%%%X§Eggﬁga§§£%%9% vépgggﬂi?gﬁ%%%%bgggg?hg4ﬁﬁf%t means ( not :

shown) itspcieped itoishevegesied s e @lgndgys thé raming-dfy be
gradual ly sreheageds LA1PaLtERRIcud Qold RGeatr1hhE. cdnnébeisyldmnder 111 is
controlled so as t0 25 slowy retract the rod 112, Because_ the fixing
means 14he hydraulic cylinder to the hydraulic system 1in crder to
maintain the c¢ylinder in its actual position.
20
Once the fixing means 14 have been removed and the hoist
means (not shown) is fixed to the 1ifting eyes 25 (Fig. 2},
the clamping may be gradually released. In particular,
looking at Fig. 3, the cylinder 111 is controiled sc as to
25 slowly retract the rod 112. Because the fixing means 14
have been removed, and due to the differential pressure
between inside the hoisting chamber 1 and the water
pressure at the bottom of the vessel 100, the flange
portion 24 will move upward following the cylinder rods 112
30 movement while keeping the engagement between the shallow
recess 115 and the clamp 114. Once the seal 13 lifts up
from its counter surface, water rapidly flows into the
hoisting chamber 1. After the hoisting chamber is flooded
to a reguired level, the cylinder 111 is controlled to

35 further retract the rod 112. When the pressure differences



have been renoved, and due to the differential pressure between inside the
hoi sting chanber 1 and the water pressure at the bottomof the vessel 100,
the flange portion 24 will nove upward followi ng the cylinder rods 112 30
novenment whil e keeping the engagenent between the shallow recess 115 and
the clanmp 114. Once the seal 13 liffs4p fromits counter surface, water
rapidly flows into the hoisting chanber 1. After the hoisting chanber is
flooded to a required level, the cylinder 111 is controlled to 35 further
retract dre floodeklBaviipeet hbepebssure: ditifeenences4d 101 UGy aral ftor ces have

been | evel ed ou he,unit.24 foll A ain sit on
the seal®"13 "Wt tl %qs Ia%%e p a eorg\(l)%r}%goén 36(1\6/2 gggﬁ% \tla\ﬂc%ﬁﬁders have
been retpladctedortabhodbng the urging force of the urging neans 116, each
cylinder 111 will again lie flat or substantially flat against the

hoi sting chanber wall. The unit 2 may then be lifted to be taken out of

the Roi stiasy t&kaséi ndens Vikere i breml 19 nEatss. usPLLagars 3 its mount ed

posi tionrdikg YoikbeWsEl the | pyeredndiitd 11 1td)e chlanger phaée portion 26
properly sits on seal 13. It is noted that the guide rallse12 provi ded in

t he hoi Sti'dg 26RdRber bt ePy FYihtedTheg 1y flat7against t
hoisting chamber wall. The unit 2 may then be lifted to be

taken out of the hoisting chamber.

19
When installing the unit again in its mounted position, the
unit will be lowered until the flange plate portion 26
properly sits on seal 13. It is noted that the guide rails
12 provided in the hoisting chamber securely guide the

15 lowering unit into this position. Then, cylinder 111 is
controlled to extend the rod 112 and, guided by the guide
surface 113, the clamp 14 will move into engagement with
the shallow recess 115% on the flange portion 24. This
happens while the hoisting chamber is filled with water.

20 When the clamping means have clamped the unit 2 into the
mounted position, water can be pumped out of the hoisting
chamber so as.to dry the working space there. It is noted
that the cylinders of clamping means are also maintained in
a locked state, for safety reasons.

25
Once the water has been pumped off, persons for re-applying
the fixing means 14 may climb down the hoisting chamber to
set the screws. After the screws have been set and fixed,
the clamping means can be retracted by retracting the rod

30 112 into the cylinder 111. This is recommended, because the
cylinder rod 112 is then protected against corrosion when

it is located in the cylinder 111,

Finally, Fig. 4 shows a sequence of steps a), b), c) in

35 which a unit in the form of a thruster 2 is dismounted from



15 lowering unit into this position. Then, cylinder 111 is controlled to
extend the rod 112 and, guided by the guide surface 113, the clanp 14 w |
nove into engagenent with the shallow recess 115 on the flange portion 24.
Thi s happens while the hoisting chanber is filled with water. 20 Wen the
cl anpi ng neans have cl anped the uni4/12 into the nounted position, water
can be punped out of the hoisting chanber so as to dry the working space
there. It is noted that the cylinders of clanping nmeans are al so

nai nt ai medeissea hotket0&t aire, tiforlefdf diy Figasbns? PBFOfde ‘the wat er has

been punped ot wRELRO 'S dateveranpliingothe £ixing-dmans Komy clinb
down thé hoisfting chanber to set the screws. After the screws have been

set and thiexsdrusher ck andf iy MY lar h&eeEL8EHEY B 1% Facting the rod

30 112 intiQ.t he ek ndercdddrs Tl Sares rReeeaendethe hacauset e toyl i nder
rod 112 1 s then protected agaj nst corr.osion. . when_ it is |9&§$%% in the

cyl i hdeclese, 2113ppeningesdE L b | " PROGETSERE Pef¥2YH FI'y “a step a)

i s shows diRtwhigChntiB=£l BCLd i €0 d5d Vi oratear. 28ei driemomatheatamnt he thruster

2. After renoval of the_electrjc notor .23, dri omnect Guers 61 are
nDuntedCﬁbtpﬁetPﬁPﬁg?ﬁrzZHTQFéi%I%%ﬁfﬁﬁqs 8ggﬁi%g§£agalnst t]égﬁnnersion of
wat er when rizRe hbaksti ngl shambesddi iiortad lye ihcdodeds IJgmr drd*ve connecti on

of the thruster 2.usually consjs 1 exi bl.e. ifHs It may however
al so or Agc?d’l’t iaoﬁlgﬂﬂs‘/ ﬁ“%%’%{%dg %lé gée%?eo‘{)do‘\g.ﬁl so?batﬁ%?f;itéﬂ%an.s 7 i>s/ al r eady
fixed t@dhed adgeflbhpothiontdd dfat He tRGGSEEFI2aTasths Fiflitcated at the
right liftdng e%S,ei Q,.s gg?ag) of s Rk Oy 4. FeIAhRr, the €lampimg neans are
activated'so as to clanp the flange portion 24 against its seat in the
vessel mddns1ege @ﬁéévﬁh%dc$%n%§rﬁfi%9%ﬂﬁ,thﬁhélﬁg%?hﬁoﬂ%ﬁﬂéiﬁgcrems) can
be renmoved .angd tRE seat in the vessel hull 100. Once the clamping

is set, the Fixing means (screws) can be removed and the

15 persons leave the hoisting chamber.

Then, the clamping means 1is gradually released so as to Llet
water flow into the hoisting chamber. Once the hoisting
chamber is filled to the reguired water level, the clamping
20 means can be released, that is, as described under
reference to Fig. 3, the rods of the cylinders are

retracted.

Then, continuing to step b) in the middle of Fig. 4, it is

25 shown that the hoist means 7 of a crane 5 are used to pull
up the thruster 2 by lifting it at the lifting eyes. During
1ifting, the thruster 2 is guided in the hoisting chamber
by means of the guide rails which are indicated with

several parallel lines on the chamber walls in step b} of

30 Fig. 4.

When the thruster 2 is completely withdrawn from the
hoisting chamber 1, the status of step ¢) in Fig. 4 will be
established in that a provisional cover or lid 6 is

35 inserted into the hoist chamber so as to close the opening



15 persons | eave the hoi sting chanber. Then, the clanping neans is
gradually released so as to let water flow into the hoisting chanber. Once
the hoisting chanmber is filled to the required water |evel, the clanping
20 neans can be released, that is, as described under reference to Fig. 3,
the rods of the cylinders are retrggtigd. Then, continuing to step b) in
the mddle of Fig. 4, it is 25 shown that the hoist neans 7 of a crane 5
are used to pull up the thruster 2 by lifting it at the lifting eyes.
During lif titeg vetsbelt hnbdt esig i shgyuildege gethedhol 3t i v Haifber by neans

of 1he Gl ahes. W@lccg agxstwd&m e igsevenatnparliysind i nes on the

chanber walls 1n step b the thruster is conpletely
wi t hdr awredrsorhst P shoPEEi h@c@h%hb@re 1lldt ﬁehétsatthg %?m%t%]ﬁl?ﬂqun Fig. 4

wi |1 be establd %f}%ngkevwé& 1 P OV S faRAlgeC oYL oA bidob trse 35 inserted
into the hoist chanber so as to close the opgﬁéggﬁam 15 in the vessel

hul I Susi iy 43te T Pangerseat ndt °F NP ot TG FroePa ST (%ot ed t hat
cl anpi ng-widdayt ke cekanping Meansay opasuiiblienrbetausexedesitid 6 has the

sane clarrplng pads as _are ovi ded th.the flan per 4 of the 5
t hr ust ert 215 JERGEN G * Bﬁrhg I‘?B?’nbejf\t,‘nﬂea &St r’i&m%%g‘%b%é a%shetzo stay closed,

Lhe lid df&sbtnéi? adgdist canal/| yhbwwe@lrwitth a‘hoxuildgb&ean@facti%mt tte wat er has
een renove rom.,t.he .cha we S suffic t
to pres®ite IFF définby a XI 3 gﬁg&ép'%{@la%ea%%\l X?EEO' SR L i en

ah additional
10 cover 4 is put on the top of the hoisting chamber for

safety reasons as discussed above.

In Fig. 4, dismounting the thruster and putting it on deck
of the vessel has been described. Mounting of the thruster

15 after maintenance or for replacement is done in the
opposite order of steps. That is: removing cover 4,
clamping lid 6, fixing hoist means 7 to 1lid 6, removing any
fixing means (if any), and gradually releasing the clamping
force so as to flood the hoisting chamber 1. Once the

20 required water level is reached in hoisting chamber 1, lid
6 is lifted after clamping has been released. The lid 6 1is

removed from hoisting chamber 6.

Then, proceeding back to step b), the thruster 2 fixed to
25 the hoist means 7 will be led down the hoisting chamber 1
while being guided by the guide rails 12. Once the thruster
2 is set in its mounting position, clamping means 111, 112,
114, 115 are activated to press the flange portion 24, 26
of the thruster 2 against its seat to seal the bottom of
30 the hoisting chamber 1. The hoisting chamber 1 is then
pumped empty and in the dry space fixing means like screws
are set and fixed. After that, clamping may be released.
Hoist means 7 are separated from the lifting eyes of the
thruster and covers 61 are removed. Thereafter, the

35 electric motor 23 can be lowered into position and fixed



10 cover 4 is put on the top of the hoisting chanber for safety reasons as
di scussed above. In Fig. 4, disnmounting the thruster and putting it on
deck of the vessel has been described. Munting of the thruster 15 after
mai nt enance or for replacenent is done in t he opposite Order of steps.
That is: renoving cover 4, clanping }jid 6, fixing hoist nmeans 7 to lid 6,
renmoving any fixing nmeans (if any) and gradual |y rel easing the clanping
force so as to flood the hoisting chanber 1. Once the 20 required water

| evel iSﬁiﬁaghﬁdth@nhOhﬁtéﬂgcﬁh@@&ﬁﬂoﬂ_wdﬁkihadSHesnlﬂbhed di¢ er cl anpi ng
has been_rel ease IS rempyed from hoi sting chamber 6. Then,
proceed|$ﬂf?é§ﬁf % l§t58a8¥ §? “Thruster 2 fixed to 25 the hoist nmeans 7
will be led domm t he hoi sting chanber 1 whil e being guided by the guide
rails 12 t j ' Ny n, clanping
means llﬁﬁ ng%f Q%%ébare gkéléigié fg¥g$§§g%%:egegg%%%é%ortlon 24, 26
of tlI%e t¢ﬁ1ﬁﬁe§'t@n@giﬁﬁsﬂslthes@%ittwﬁkﬁﬁﬂpﬁﬁﬁ?5b6@F§HGBft@% t he h0|st|ng

chanber Jes§$plﬂﬁﬂstﬁggeggﬁnb§£ dat Sd heny pumped renplyaandaide t he dry
space fixing nmeans |ike screws are_ set and fixed. After that clanplng may

be rel eddkt Hoiasy ﬁ€§ﬁ§l7°§r§hé%pﬁﬁéﬂéﬁaFWHﬁVFﬁ@“FFfPFnﬁ st the

t hrust er; @ndhGR¥ERS YO beabgpl e8BVELh pRhareaftsar, theee3bnetectdn wamotor 23
can be |l owered into position and flxeqd§t5/15 f.or geratlon After
connect|Qﬁ%\ﬂﬁ’@aﬁaﬁeﬁéeﬁ°88ﬁ8t0¥%e ¢ B SHPNELayPYOFUe again. In

t he 1@boveyexamplg, ke Do¥endi ohe hasareieny desorideedto hold the
unit in sealing contact with its sealing seat, and having
an automatic engagement of the clamping means provided, it
can be achieved that no person has to enter a water-filled
hoisting chamber, that is, all steps can be carried out in

15 dry environment without diving work. Of course,
modificaticns can be seen in using divers for setting the

clamping means or other work.

20



5 using a thruster as the unit which passes through the vessel hull
However, it nmay be any, in particular large, unit of any vessel or ship
for the nmaintenance of which the invention nay be applied. In particular,
these units can be oil or gas well connectors, drilling equipnment, punping
10 equi pnment, etc. Due to the clanping provided to hold the unit in
sealing contact with its sealing seat, and having an automati c engagenent
of the clanping neans provided, it can be achieved that no person has to
enter a water-filled hoisting chagcheimsthat is, all steps can be carried
out in 15 dry environnent w thout diving work. O course, nodifications
can be seen in using divers for setting the clanping neans or other work.
20 d aiirs 2 hetBAoretbodnd ontemd nienahce wiitaaumehcadrangad in a waterti ght

“hoistin hanber . and. ¢l osi n openi ifi.a 5. vessel.hyll, wherein the
C O , n
uni t |s%§'§ﬁFé %Foﬁgﬁ %ﬁ%él%&%gk%ﬁE%%?gﬁﬂ%ﬁggﬁfgheﬁgeésil% the net hod
conpbi sivieg siee heflépswiagrein the clranpiin adeeteni toi axtesd noum ddigposi tion
by cl ampj R . "ans,, %ﬁéet§$§éfg fixing means fixing the unit into its
mount ed position while holding the unit clanped in position, at |east
partly fiheodiefgoehechpr 531 mg EHantets dl*easi ng the cl anping of the unit,
and clamping the unit in its mounted position by clamping
means,
10 releasing fixing means fixing the unit into its
mounted position while holding the unit clamped in
position,
at least partly flooding the hoisting chamber,
releasing the clamping of the unit, and

15 hoisting the unit away from its mounted position.

2. The method according to c¢laim 1, further comprising the
step of:
lowering the unit inte its mounted positicon inside the
20 hoisting chamber,
clamping the unit in its mounted position closing the
opening in the vessel hull,
at least partly removing the water from the hoisting
chamber and applving fixing means fixing the unit in its
25 mounted position,

releasing the clamping of the unit.

3. The method according to claims 1 or 2, further
comprising the step of:

30 placing a hoisting chamber assembly with an open uppefrend
over the unit, s8¢0 as to arrange the unit requiring
maintenance therein, and fixing the chamber assembly to the
vessel hull in a watertight manner with respect tc the
hull, wherein a height of the hoisting chamber and/or the

35 water level on the outside of the hull are set such that



15hoi sting the unit away fromits nounted position. 2. The nethod
according to claiml1, further conprising the step of: | oweri ng
the unit into its nmounted position inside the 20 hoisting chanber,
clanmping the unit in its nounted position closing the opening in the
vessel hull, at | east partlg/iennving the water fromthe hoisting
chanber and applying fixing neans fi'xing the unit in its 25 nounted
position, releasing the clanping of the unit. 3. The nmethod according to

cl ai ms kner odenf upbberecdnpf i shag-Hdrbst eptehds38bplracting et sting o
chanber _assenbly with an open upper end over the unit, so as to arrange
the uni t-5"&quiring mai ntenance therein, and fixing the chanber assembly to
the vessel hull in a watertight nmanner with respect to the hull, wherein a

hei ght of the Detsbhngchadhgr andigy ddie o35 ualigt Levsison the outside of
t he huII'are_settSééh ?%a §4 thégéﬁén prgr en% of ‘the’ chanber extends
above t haewatier thevetep 40f Thieoemttdd e doriditdgot 6hanyebnec® " ti%ins 1 to
3, the step of gradually releasing the clamping means clamping

the unit into the mounted position until water enters

through the opening of the hull.

10 5. The method according to any one of the foregoing claims
' 1 to 4, further comprising the step of fixing a hoist means

to the unit before flooding the hoisting chamber.

6. The method according to any one cf the foregoing claims
15 1 to 5, wherein the clamping of the unit uses hydraulic

forces.

7. The method acceording to any one of the foregoing claims,
wherein the unit is a thruster assembly having a drive

20 motor and a propeller, and wherein the drive motor of the
thruster assembly is removed and a temporary watertight
flange is instzlled onto the drive motor installatiocon

before flooding the hoisting chamber.

25 8. An apparatus for maintenance of a unit closing an
opening in a vessel hull, wherein the unit is adapted to
extend into the water below the vessel, the apparatus
comprising:

a hoisting chamber adapted to be fixed to the hull so

30 _.as to form a watertight seal,

a hoist means for hoisting the unit away from and into
its mounted position,

a clamping means adapted to clamp the unit into its
mounted position.

35



5 wherein the step of flooding the hoisting chanber conprises the step of
gradual ly releasing the clanping neans clanping the unit into the nounted
position until water enters through the opening of the hull. 10 5. The
met hod according to any one of the foregoing clainms 1 to 4, further
conprising the step of fixing a hoist, means to the unit before flooding

t he hoi sting chanber. 6. The nethod according to any one of the
foregoing clains 15 1 to 5, wherein the clanping of the unit uses
hydr aul isc freecespardtudhecaetdioty aocorldiimg 8t ovhaye bhetls 4@ PRdfegoi ng

clainms, wherein the ynit i.s r r Y- payi Aive 20 notor
and a pf6p&r é?,kéﬁ%g %r%rllenq{%%lg rlcggoﬁr%?grggc%fa?hléé%% 3Oster assenbly is

r enoved hgrdaalt enpoi angenat erthght] ucddge Mes"Fnst al | ed onto the drive
notor installation before flooding the hoisting chanber. 25 8. An
apparatus for mai ntenance of a unit closing_an openjng in a vessel hull
wher 8i n 1fhe Thei ePParadapt BECeE X el G4it'd Che"iaf et betOw t he vessel, the

appar at us ;qONRE 8LBAfs comprises a@ hoistioig ghasbesuaflapt ethd atbe fixed to
the hull so"30" as to form a materk%ght sea

|, _a hoj st f
hoi sti ngeEHE GRFt CAMED FPBRTAFFNtT it %?Sé’ﬁfé‘&ep"&%??'% Slearrsecansa o

1 0N,
cl anpi ngreansnadapt gddteretaned tde Wi turiing owhese imurhedypodd tion.  3/4

9. The apparatus according to _claim,28 erein ' s is fixed
to the ﬁﬁFﬁaéﬁdléoﬁ%?PE%Q I\ ?%%é% %ﬁ%‘%@ﬁ?ﬁ&PF%Q§§¥%ﬁgg$n%% tﬁe cl anpi ng
means. %1k@pifbepappanahushaceorkeagt tane|aidraglinheyimdehe cl anpi ng
nmeans conprises at |east one guide surface and at | east one clanp nenber

adapt ed a@&@perate with at | east one clanping pad provided on the unit,
.wherein the guide surface is adapted to guide the clanp automatically to

the 11. The apparatus according to claim 9, wherein the
hydraulic cylinder is pivotably fixed to the hull and an-
15 urging element is provided which urges the clamp into

engagement with the guide surface.

12. The apparatus according to any one of the foregoing
claims 9 to 11, wherein the clamping means is fixed to the

20 hull by way of the hoisting chamber wall fixed to the hull.

13. The apparatus according to any one of the foregoing
claims 8 to 12, wherein the clamping means comprises a
plurality, preferably eight, of hydraulic cylinders

25 arranged at egual angles inside the hoisting camber and
around the opening in the hull when the hoisting chamber is

mountad.

14. The apparatus according to any one of the foregoing
30 claims 8 to 13, wherein the hoisting chamber 1is welded to

the hull and forms part of the hull.

15. The apparatus according to any one of the forgoing
claims 8 to 14, wherein the hoisting chamber wall has at

35 least one guide rail extending in height direction of the



10 cl anmpi ng pad when the at | east one hydraulic cylinder expands. 11. The -
apparatus according to claim9, wherein the hydraulic cylinder is
pivotably fixed to the hull and an 15 urging elenent is provided which
urges the clanmp into engagenent with the guide surface: 12. The
apparatus according to any one of yhg foregoing clainms 9 to 11, wherein
the clanmping neans is fixed to the 20 hull by way of the hoisting chanber
wal | fixed to the hull. 13. The apparatus according to any one of the

f or egoi ngagbairnecB dwidiyg Wirer @irntt he thanpdaeft a9 SadApPi ses a
plurality, .preferabl i o 0 lic cylinders 25 arranged at equa
angl es Pﬁ%?gg iﬁéé 0 éﬁ%#g?%%%#&ggégﬁggéround the opening in the hull when
the hoi sting chanber is nounted. 14. The apparatus according to any one
of the faregpin i roWaglebRe the hd stdrgoechanber is wel ded -
to the &grlgg%dg?ggﬂéﬁﬁégﬁxg?kgﬁéBﬁﬁ[I.? "15. The .a Iggétug according to
any onecékimhedf be gb? ng'hazRifs Bet 5014 HiHeFRIAPE hd' FF0ist i ng chamber wal |
has at 33:keastnpneiguide daidpeextuppdirngniin hei ght direction of the 4/4
chanmber for guiding the unit to the nounting position during
lifting/lowering novenent. 16. The apparatus according to any one of the
foregoing 5 clains 8 to 15, wherein the hoisting chanber has a watertight
lid at its open upper end. 10

10



