MOUNTI NG METHOD OF THRUSTER Description The invention relates to a nethod
for mai ntenance of a unit, which unit is arranged in a vessel hull, which
unit cl oswewiveswsel hull and which unit is adapted to extrardoionsmet he

wat er bel ow the vessel. Further, the invention relates to an apparatus for
mai nt enance 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
Docunent WD 97/ 27102 desodthesNeg nEtTHod arrd RusTarUS for renoving a
propel I er assenbly from an opening of a swi mrng vessel, wherein the
propel l er assenbly is designed to close an opening in the vessel hull when
t he propadsarigasenply is in its nounted position. According to this prior
art, a watertight hoisting chanber is provided around the propeller
assenbly and inside that hoisting chanber a drive shaft is provided, which
| eads5t 0 Thadriinve micer fedsitddsoned d mdthe  esselnaant eiHdrsigde fofa t he hoi sting
chanber. Wen the known pr.opeller assenbly is t e renmoved, the drive
Shaft | s Perovetf fiT St Hen Ao s age 3 RFGUgH e Tol"etig Ehdmber wal |
i s closedligsexns watwerddeghthutannerd wafitcgr drhat itshexdqeapel lter assenbly i s

connected to hoistin ans and then a flange of the propeller assenbly is
Ioosened}nﬁﬂyﬁ%%IW§%%4K§9 &t éé%éﬁﬁ*ﬁﬂtan be lifted fromthe hoisting

chanber. The propeller assenbly is also known as thruster. The net hod
acco;&in to.the gyion art requires assenbly/di sassenbly. work which has to

be cafri éd SR UNde* ArE™ EIElr t1er F9%r e VesSd T Adr Halle a draught which

IS up tomaihtenance of a unit, which unit closes an opening in the
vessel hull and which unit is adapted to extend into the

water below the wvessel hull.

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

20 watertight hoisting chamber 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 is 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 hoisting 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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meters under water surface level. In this case, considerable forces act to
push the thruster upwards and inside the vessel due to the difference in

pr essur eswbaebiwremsthe wat er pressure outside and the ai PCpEPIGWNSSENSI de
the vessel. Wth large thrusters, thez2forces pushing up the thrusters which
are not conpensated by thruster weight may reach up to 2. 000kN. Wen the
fixing screws of the flange are renoved, the propeller assenbly or thruster
is |i fte(hhytkiehese_afnyece&sjs’aalwﬁmmt meldeedh rmrmﬁjht HamMiarg isualp adedvy nass
whi ch noves in uncontrolled nma i.s dang Further, |oosening of the
fixing of"tHre ¥ ["AGe WHIHSE i C[enelfé’ a]v tﬁjslsducraf%ecult In view of the
above pricanharderddld Sfdrh%sﬁbjcﬁﬁttcﬁfpdsﬂﬁ tlms\/e;nrirlmetrom@gw aanl i nproved
nmet hod and apparatus for Qn&l e of. un|t whi ch Jpasses t hr ough and

eI

cl oses ar'Op S rYetSﬁeelv eeft@ﬁ]eceve@s@ S5 WSHmi ng. Wth
regard t odthegretded wadurs paljLtird 186ived abd hkha rm_trh@ﬁeamm@dl ng to

claiml ,.  and, wiith re ard h artus this e is solved with an
appar at us 5ol diffty 155 -Aa 1§th %ﬁiﬁp% HAEE St ﬁ%% H{Perrﬁq o Yes a
met hod f aip rMAIeNtenance rof V\ﬂllldﬂi tam mangetride idae axatgr tihghis tai st | ng
chanber and cl osi nyg peni n EJ hul | \#&wr ein the unit
o er o Y s PP et RS otk AU Sl o o et hod
accor di ng-He0 ﬂ]f@gen\e&mi |z@mai;@mr it$es piﬂﬁﬁ)eSltl%QS a@fsem{barypld?cg dheigtet in its
rmun d gL()%Sllslﬁ m{) |et &rr%ec%pﬁs 1é1r %e%s fgguﬁ(%tnrreans ijang fix the
uni t nt t i I irPits
posi tion canth at Heeast npayd whifdloedivikg in uncontrolled manner is

dangerous. Further, loosening of the fixing of the flange

while under these forces is difficult.

15 In view of the above prior art, it is the object 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 object 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 unit 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

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



t he hoi sting chanber, then releasing the clanmping of the unit and hoisting
the unit away fromits nounted position. According to the invention, a

cl anpi ng weansi/izsssased to clanp the unit in its nount edppoairéionsives ore the
fixing means which are normally used 8or nounting the unit into its
position, are renoved. In this way, the opening can be held closed and the
unit is held in position, so that the work for releasing the fixing neans
can be carried out while it is still dry in the hoisting chanber. After the

fixings are re veql:, t he hoi stinlg)lncharrb r is at least .partly flooded either
by pr ovi SISO TGH i TR VAIE FOF f Foorio e Tdhber oKy & cont rol | ed
rel ease ofldntre tlecanpiing ief itdwe nmanirntteMhers itherclbamirng dhs: rfel@ased, the

water in the at l.east partly flooded hai sting chanber puts sa ressure on
Fhe un TG (i IRCe AHIAES S5 Aot HE Joa e S MECE at the
uni t bet vieen dawsitdemnd reutrsnderddhe Ivessels arsg,r educecenther efzor ée t he
forces pushi up the unit can .be reduced.. The t.hod for nmaintenance of a
Uit cn R B e h et htiet B brchy £ Chie™ BORITISE A HE STdpe O | overt ng
t he unit vigrtko fidrs runtiddhgoasid ifaxiimsinda ishe dwist iqag rckanbers, cl anpi ng
the unit in.its mounted posjtian, .therehy closin he opening in the vessel
bl - at oSt Sart] y dno iy ehe Vot drom (HeTest trig Chatiber and t hen
app! yi ng ftihe rfigxiang mears dnr dheximg dievquridanioed tiss maurniteed gposi tion.
After that, clanpin y . rel eased. Wth t above advant ageous net hod,
the i t HAF et TP e odmtsdd ol ort S i e SHiare By the 4 xi ng
nmeans. CfanpidigioftHeheHatide rmayr bey pr @drded,] ligy ofedesadeo o@stak i sh a
vaterti g@lasm%ailr{gn%f()ftk}eh%ngqct.t %e(%lf tthhee cq(gm%fnn icshaf:e eerased, the

water in the at least partly flooded hoisting chamber puts

some pressure on the unit from the vessel inside, so 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 wvessel 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



by setting the unit into and clanping it in its nmounted position. After the
wat er has been renoved fromthe hoisting chanber, fixing work for applying
t he fixi ngomeamods7t he unit can be carried out in a dryPpPeEpapeoi0nss06s
environment . Thus, as has been described before, disnounting or releasing
of the fixing means 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 net hed e conpr icse the stred cof pltacinng alhoisstddrg cdhanber assenbly

wi th an open upper end over the unit, so as to arrange the unit therein.
The chanﬁ%?”ﬁ%ggﬁﬁﬁy may be fixed to the vessel hull in a watertight manner
with respect to the hull, wherein the height of the hoisting chanber and

the water_ |l evel on the outsjde of t || are set such that the open upper
end of 1 HE i er S DERTs ST S RS ey BSOS G Gont 5 wat or 1 o

ent er b ng ddeaegsselo thuHe whien ddhendieisstamy selpanieert iics fdfoaded.filxdings not ed
that a nobile hOish%ﬂﬁl hanber.azgeq%{y ma e used, which is tﬁlb nmount ed
i nsi de t HEVESSE" el eedéd,” or 't &Y A Wi % i ght
from t he reeginmima datiwo rikntics treyMesselfod nHike | atter case, fixing of the
hoi sting chanber assenbly to the vessel hull is preferably nmade by wel di ng.
The hoi sting chanber may forma part of the vessel hull structure. The step

of fl oodimg tlkeHwi stdyngahanber tmy hecarf idddulg such itddaing gr adual
is allowed, until, water ers through the

bpentiiy GPATE hEAATREY CHd This (g CRRRer N6 GIIF B0 1 15601 nt o t he
hoi st i ng schanberr gn de0 envemniaveaelhamddim .t It coutrsinte watsefembly may be

fixed to the vessel hull in a watertight manner with
respect to the hull, wherein the height of the hoisting
chamber and the water level on the outside of the hull are

15 set such that the open upper end of the chamber extends
over 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.



| evel , when the opening allows intrusion of water. In the nethod according
to the invention it nay be provided that the clanping is done using

hydr aul i cwbaeotie7dser cl anpi ng. Pref erably, a hoi st neans pcs/Hrexeds10es t he
unit before the hoisting chanber is ffooded. This has the advantage that
also this work can be carried out in a dry environnment. Also, when the unit
is held by the clanmping neans, the fixing nmeans can be renoved. And when
the unit is held by the clanping nmeans, the hoi st neans may be fixed to the

unit after the fixing neans have been r.enoved. Accordi ngl t he _avail abl e
et o St b P e A R D e B e

provi des hani safipar athisndear inmifltoenaar.e Tofi -8 i tthed esiviagh talyeopetng in the
vessel hull, wherein the unit is adlra?%\ted ta extﬁ{;td inta the water bel ow t he

vessel . THI%® dppar UL &GRS &8 16t g ciRarer SN S Hdapt ed to be
fixedst o Al ,hulHen sheasirtia fier mea avatyerdheghtl ssedlng andaeisst umeans for

hoi sting the unit away fromand into its unt osi.tian an cl anpi ng

Toans addiredd GRATEnE ThE DAY S MR SRDOTtits o, TPrel SRably. rhe

appar at usheay: laye ey elean, NG eans. St xethriso ntahe deuldi e teormrd si ng at

| east one hydraulic | inder as the clanping neans. draulic cylinders are

strong, edsy tagut@ornt% f&ﬁﬂnz% @eé‘veﬁvv 1S &W&W%I @é&forﬁ?é{g&fydre,

provi di ngHeheveliampilrg stears falr eatykiinyg sid what fihe neesselnhuld reduces

effo% fir setting or nounting an apparatus in place when naintenance of
it

t he d9€quired. Preferably, the clanmping neans has at |east one guide
surface and at | east one clanp or clanp nenber which is

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 hoist means for hoisting the unit away
from and into its mounted position and a clamping means
adapted to clamp the unit into its 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
to 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 cooperate 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



adapted to cooperate with at | east one clanping pad provided on the unit.
The guide surface is adapted to guide the clanp nenber autonmatically to the
cl anpi ng weadowmemsthe at | east one hydraulic cylinder eppamP010083085
cooperati onof the clanp nenber and clanp pad can be initiated by
controlling expansi on novenent of the hydraulic cylinder. In particular,
when the unit has been lowered into its nounted position by use of the

hoi st neafs,theperlatiomeafodrherhy driad eaeyldarders idriindes dchéscl anp nenber

gui ded by the i.de surface to the clam atch}?Of tCJ;Ce nit. In this way, the
0ni t can e ISR HEE T MBHEEE Po ik {1 VHCEH HeldnS S openi ng
in the vessel hull is closed by the unit. Then, water can be renoved from
t he hoistin c&anb r, so.that fixing neans may .then be appli.ed in dry
envi ronmehit DT e e VY, EAh e remgi RS The WS cithipig means” ar e
drived i momrttel rdiapim@pasid icch dhe helidd hednd,t geqwtelon idf its
nount ed %Sitﬁi%ﬁfj U‘S[Lhen, ﬂf.te t he, f.i Xi nﬁglmea s _have been renov % t he
hydr aul | -y FERHEPE oF e TEIhTpicHg. isarkd Tty B dEARed Brpid F8d back, so
t hat t he g tguisiepushethcd itghtdhe upwardamtdf tkat emient ars tHies hoi sting
chanber. In this way, wth the unit peing stably held in a predictable
bosi ti on e Bt StTig Cmer CHP e Fl Doded. W The Vatercd evel in the
hoi sti ng wthambeteadrnss siifaft arentopdrieicclianmig veanrs. Myl lbe g elleased by ful ly
retracting the hydraul jc cylinders. After that, t%e uni.it can bhe lifted out
£ ront? he Hoitds Al -CtamBer Meofer 25y D% HETEN i i Tedis ACesiadical | y t he
cylinder sshaatee f,i xed thad He Heis idig < hanbemheashieh ddseldd iis fdxed to the
vessel hully; Rrglsrably, e SLaming mRans SoMRnRes &l gfty fydrautic

clamping means are driven into their clamping position to

hold the unit securely in its mounted position. Then, 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
hoisting 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 mobile hoisting chamber which can be fixed to suitable



cylinders arranged at equal angles inside the hoisting chanber and around
the opening in the hull when the hoisting chanber is nounted. The hoi sting
chanmber mmyp 2be/mmmsnted to the hull by welding, that is, pawEPo@omwsmsel s
bui | di ng phase. However, it is also possible to have a nobile hoisting
chanber which can be fixed to suitableportions provided in the vessel hul
in order to forma watertight seal and a sufficiently strong connection. It
i s al so preeftarared ddvati ddee ihoitstd Rg chdntverl wald drakrattd eastn ene gui de
rail which extends in the height directiaon of the chanber.. The unit
Cooper at 48 R TH it A B aiicg G o U C G HOS and | ower ed.

In particular, when the unit is lowered, it will automatically be guided to
its nounted .position by the ide rails and .can then be cl ed into this
posi 11 on By Tha CIamFas Teshe i CHiealsy Tve GAD GurFaded Fort

aut onat i daldsyt guicdigig dehe-=cllamhieh &xagmaenhertHeo Hdiejhad anprgead.orAl so

pr ef er abl he hoi st ch er has a lid qr cover at its, upper, e for
Ratert; o T8GRI ot Kehdiids CORRE TARRS g Thk AR SR ot et y

f eat ure recammendabltthd mmiaudh sea tdemriche onatrerd | avelpsoutisidesrt,he ship
clinmbs and falls rapidly, .and the water. . in the hoisti hanber, does as

wel | mheﬁﬁ¥ﬂb1%ﬁﬁtuq%¥rﬁﬁnﬁﬂﬂ?%ﬁgd dded ot X1 GEE THé lopemih g A5 i nventi on
wi || nowthe idesetduiedd mparird et [thay gvayleofraan seredidgmentchaisioeg t he
scheppti c .draw figures for .explanation. In the draw ngs: Fig. .1 shows a
sectfon &laﬁR?égg&t%WSaﬂ?&lﬁ%oﬁ]g Sehdmnser @it & It sd " FiSp 2
shows an renlcargadics ghemaides \AHrw soft cnaadrdd1ay efuildighg thsherlens part of the
hoistingcﬁhanber %ﬁd

amp mem er'%o the clamp pad.

Also preferably, the hoist chamber has a 1id 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

figures for explanation. In the drawings:

Fig. 1 shows a section of a vessel 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 wvessel hull.



part of the unit is shown; Fig. 3 shows a detail of a clanping neans
cooperating with the unit; and Fig. 4 shows the sequence of disnounting a
t hrust er woi2vitfnossra vessel hull.Fig. 1 shows a vessel IrgirlEpi@@/09dv6ch swi s
in water as is indicated with the broken line in Fig. 1 . Inside the
vessel, there is provided a hoisting chanmber 1 which is a fixed
construction fixedly nounted to the vessel 100. Inside the hoisting chanber
1 there is a unit 2 which extends through the bottom of the vessel hull 100
to the outside. This is the unit i requi.res .mai ntenance. Here, the unit
6%h§“@ﬁ?&§® r

is a so-cald-ed thyst & =5 Has "G dpelerr 22 d Sear
housi ng 22.diadteangd ordheom 24 cand iar elrectiig.c InDtIors i2@ ftare driving the
propel Lef Zhogiler, Lermior Lhe flange porthon,at s goupting can
2 , the miopel l@ns2 rhandd e xgedry housitegl 22 anre thessellemsnt.s i mersed in
water, while the flange portion 24 cl oses the opening in the vessel hul
100 when the unit is nmounted. The propeller 2 1 and the gear housing 22 may
be rot at athsardeuntheamcaxits reuksizattdralll yrperpendiculrdrt to WHiehr ot ational
iz ol ihe piopeller 21 T bid of Arvater | s S snused i comeet on
devel opedrand dzantmiin d gedle hox ARt idh vediEanrs feri nmteiraiioeg the-d,hr ust er
o ount 9 Suatentl &l Ly vertopl, 2xlai g, o Wither, shovs il foi st ing,
hei ght digregidlarsr trar,e & weguidai siaid £ 21,2 aarfd sshewporAise, 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 around an axis substantially perpendicular to the
20 rotational 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



cl anpi ng means 11 are shown which will be discussed in nore detail under
reference being made to other drawing figures. It is noted that only a pair
of cl anpiwg 20\ansstl is shown in Fig. 1 although typicalrty/mppotosaicsht

cl anpi ng means are provided which are9arranged on a circle at equal angul ar
intervals around the flange portion 24.Further, Fig. 1 shows a cover 4 of
the hoi sting chanber, which preferably watertightly cl oses the hoisting
chanmber aturtteypperg.end.shie of ddhef unetfi ang: ofoitddisic evreimkdes ,0f cour se

to avoid that sonmeone fall into . this chamber (in the shown exanple
vesael" o AT SE LA T G o T G AL HE Sover i s
addi ti onalt prwet egigeon cagai msle ioATeIrsd dureft \watserod nitd 4 hewessel osthen t he
opening in the vessel bottomis not tightl | ased for. what eyer reason .

Pl g, 2 SHOWE 4 SnEeget Vifew OF S dPrarddrent 1 THe CHIATSRE: 27at
porti®n alheseHdvrt ke dnlpargergpordli ‘an 4 wfhd he tdwoust ars. mBwefd)angel, porti on
24 of the thruster further c ri ses hoistj eyes 25 and a flange plate
portion 28 hE\)Qr‘ﬁ ﬁht?oroﬁﬁﬂé{’est?\%ptcﬁvferallsg féﬁ%ﬁ%ﬁtﬁeﬁﬁo&lﬁqvoa osing the
openi ng iaydihetvesselr iwd cf0atSer ews cl4 Heormpddhd fuhdrg e ansrand; a
nunber of, screws is provided along the fl ortion 26 in a circle

| at
around tHé' & V&ss Ye et aivd rti%tﬂgﬁ‘g%llll%gg%dg fg)rpéfﬁat@fvetrhe hoi st i ng

chanmber waldsdrs. shown, which hoi sting chanber wall carries two guide rails

12 bch are indicated here by a double line. Al though not shown, unit 2,
in particular the flange portion 24 thereof, has guide neans which
cooper at @i.t [2 thewguige ardidrgjedhere he whid dryamedrnsifdetdie hoi sting
ﬁﬂf‘rb”*e)rer 6ft’ﬁ'rtu% ugh fug quide rail 12208 ShOW I §o . vo B 34 tabl e
the thruster. The flange portion 24 of the thruster further
comprises hoisting eyes 25 and a flange plate portion 26,
15 which cooperates with seals 13 for watertightly closing the
opening in the vessel hull 100. Screws 14 form the fixing
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 rails
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. Although two
25 guide 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
cooperation of the clamping means 11 with the flange

portion 24 of the unit 2 will be described by reference

30 being 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 to be in drive
connection with a propeller (not shown in Fig. 2) of the

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



guide rails can be provided. Al so, clanping nmeans 11 are shown fixed to the
hoi sti ng chanber wall. Functional cooperation of the clanping neans 11 with
t he fl angwoporivizess724 of the unit 2 will be described bycrafresensmebei ng
made to Fig. 3 . Further, Fig. 2 show a huge electric notor 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 unit 2 . O course, other notors
may be used. Turning nowto Fig. 3 , a detail of a clanping nmeans 11 as

shown of the right-hand side of Fig. 2.is sho in.nore detail in Fig. 3.
The ¢l anpitg-MEaRe ™ T hds % hydPalitc idy[iinder EIPi A e & & i nder rod
112. By conrtwroldfi nohd lrawhof-Haydr adldec Il Widy.t @ and fhoem tike nold nder 111,
novenent of the rod 112 can.be controlled. At the end of the rod 112 there
s shown 2 T dnp ™1 FA9 whi <11 HABLSd £ Eboper 46 Vi e H W ipi ng pad 115
provi ded o itdee f l1angevhpont iners 24 «ofl itdee runidd 2 1.2 AIES0,cdritgo13 islhows t he
fixing screws 14 seyvi as..the fixin ans and a .seal] 13 for watertightly
Soal 1 0y O SR o vttt 16 it B i N Jagein Tt 100, 1t P
not ed t hatovidieral ampitig padi 113 here dras dre- d1argd .0fa @ Shaldrewafecess cut
into the pl ates d nenber, 241 which is fi to.the flange portion 24 and
e f| andReonSes oy (T 56, AW AnsT e oo 5 HONs 5 GO S Pace 113
whi ch i s dowgldmed euttmrdla) amdihdg perfceasimngheiighid ofn tdhe Haissigeng chanber.
The i de sur.face 113 cooperates w.th the, cla 14 of .t he .cl.anpi ng nmeans
110 Wt AR s BO Gt the i adie cyISdEr SEEL H eed t o the
hoi st i ng sthayvherl maldrvise tdhatcHhe icpngndeyarkl hream piesat 18 qund this

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 to 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



cylinder bolt 117. Further, an urging neans 116 is provided, which urges
the cylinder 111 of the clanping neans 11 towards the outside of the

hoi sti ng wbanhen7®e as to ensure that the clanp 114 is ecwapsogussesl by the
gui de surface 113. Now starting out friomthe position of the cylinder 111
shown in dotted lines in Fig. 3, in which the cylinder 111 extends al nost
parallel to the hoisting chanber wall and the rod 112 is retracted into the
cyl i nder mdumetd enssiafi drhe wtlamidiguiEans drienddesdrlived Menrdilied | ange
portion 24 is to be clanped for | di it (and . the unit 2 ) in itsnounted
posi tion,>% K& HydPaUiS S Adst q%fz iqglecc?ﬁt g SBVES (B EG .Y the rod
112. The wtcanmilik4 sinescguilded dwatdwe e de ssurifrac skl 3 itgwarrdsH he

clar 19 BAGLSi., GU dod et L eupported 2 guide, shoe 118
Once fhe cdyldender thil diasnd ullldy sext endee dats nodr k2, tHeheywclanp 114 sits
nio,the shal v necess 41,80 de dlamung,pad pnav ded gn.pe ] ange
cylinder sclill lar,e tsier @ignenaugh dia sseaaitelthec |sangl itdhe ratidss NG idss nount ed
Vessel NiiiE G5 "o r oIy e F b it 700 WA 't Re FaxI e moBns. 14
are screwet @fifatd-shender nemisacwdal yraveicd .t te anyiwnilitent i onal rel ease
the 01 i FIANSLEE drd droyraed T C 50K Ty AP P S AT T r e {1 ul d
connect i dmtof itthe ntoydrtau e scydiiorgersd arade dhedroad it sy stfermhean wrider t o
naintainjgp%x§9ggd“¥g-gﬂ%igﬁ%n%%ky%quﬁggtdéggel hull can be securely
held or maintained while the fixing means 14 are screwed
off. In order to securely avoid that any unintentional
15 release of the clamping of the flange portion 24 may
happen, it is suggested that the cylinders 111 are provided
with locking valves which cut off the fluid connection of
the hydraulic cylinder to the hydraulic system in order to
maintain the cylinder in its actual position.
20
Once the fixing means 14 have been removed and the hoist
means (not shown) is fixed to the lifting eyes 25 (Fig. 2),
the clamping may be gradually released. In particular,
looking at Fig. 3, the cylinder 111 is controlled so 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 required level, the cylinder 111 is controlled to

35 further retract the rod 112. When the pressure differences



Once the fixing neans 14 have been renoved and the hoi st nmeans (not shown)
is fixed to the lifting eyes 25 (Fig. 2), the clanping nmay be gradually

r el eased.wbnopantdiseul ar, | ooking at Fig. 3 , the cylindectkPioiossment rol | ed
so as to slowy retract the rod 112. Because the fixing means 14 have been
renoved, and due to the differential pressure between inside the hoisting
chanber 1 and the water pressure at the bottom of the vessel 100, the

fl ange peirid dor24 svddvaree nupwared dolduawi rdhe heiay 124 derl roedsigl 12 snovenent

whi | e keepi ng t.he en enent, bet.ween the shall recess 115 and the clanp

114, neOThE eIt 13 T FEE p Friofi] 3% ourtler. s 0Fface, el Fapi dl y

fl ows i ntd dthe dwitsitdrng@ achanber 1 . After the hoisting chanber is flooded

to arequired level, the cylinder 111 is controlled to further retract the

rod 112. When the pressure differencesand forces have been | evel ed out, the
unit 24 foeldeowhag dytlsi rowr sveisghd baldn ragaiarvtsid, dvltwvisealths3 with its

flange plate portion 26 ce the cylinder ave been retracted, follow ng
the. or g1 1 TFOPed G0 W PG 15 HEsnEF18, adeh ST RUerPEEr Wil again |ie
flat or sulst arfdial 1y o Ifatatagai msibdthe tieilst My achakensmaldhe The unit 2
he unit "B o T RGAERd adia BH." Ehd Ini"t ) 1 e TSveret Hint i | 1 he-
fl ange platlerperds ot 26 properdiyncsidisineerseal 13. It is noted that the
guid? rails 12 provided in the hoisting chanber securely guide the |owering
unit Pnto this position. Then, cylinder 111 is controlled to extend the rod
112 and, vigidirdeichdns tihengguitde wsurd aee ikl 3,n tihe elcanm e padilt iny,e ghat o
engagene?ﬁmggtd1ll 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 i1s dismounted from



t he shall ow recess 115 on the flange portion 24. This happens while the

hoi sting chanber is filled with water. \Wen the cl anpi ng neans have cl anped
the unit Wwoi2otm2t93e nount ed position, water can be punpedtmpboiofsiobe

hoi sting chanber so as to dry the worii ng space there. It is noted that the
cylinders of clanping neans are also maintained in a | ocked state, for
safety reasons. Once the water has been punped off, persons for re-applying
the fixingwears Miimay . dn down tdfe Hei stigng hanberert @)sets the screws.

After the screws have been set and fi t he cl i.ng

et act g YT et AT e SLE LELE 1T/ HE S e EEFCVRR S5
recomended, hecaltse t2he Pﬁytlelrn(i%rmd’v@d b2 dhs tdiendriot ected @ggi nst
corrosion when it is Iocated |n t Ilnder Fi naI . Fi 4 shows a
sequence D18 GEETEEEET, Covent il ARGAFARRS S i TRARSE & (h ust el

i s di sSnounteeda aMas selerhivlds Zla&ﬁa.ir@t tre liedte gi dri g;f 47atea: site ahe i S shown
in which_the electric.drive .notor S r \Y; mthe thruster 2 . After
removal o it "d AT ot o 2% b(ffrljill K EES} Lo\erS B EAr®hount ed to
t he thrustferch2 ttﬁnrcdsom a hhsapaniyngsmagaigisto ft ke film@Ensicorcafp vater when

t he hoi st.in h nber to be f ooded aeﬂé’e dr| ve connectl %n of the

t hrust er 2 Wevﬁﬁfm 9 oF & G\ever al so or
addi ti onallap,i raaclkwi%ta ngears bioX.s '%lll&@,ada_/ h_nb&td rm;anﬁle7 ﬂlSar@er eady fixed to

t he an ortl 24 of the thruster 2 as i.s nd| cated at the rig
T TR St 20 4 gt MYl o B el heb dage:
acti vat edﬁalaﬁ; te@ecllamﬂetpe ahl @Iﬂg@j@qr t4 .orud4 gy nsie |d1%n§ﬁatg in the

;/gﬁ,zsledhgwlﬁéntlsg%reoécc iva e srg)l Slamp trllrlee fflalnn por S:Lo(nSCQr ews) can be

against its seat in the wvessel 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 is gradually released so as to let
water flow into the hoisting chamber. Once the hoisting
chamber is filled to the required 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
lifting, 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 c¢) 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



persons | eave the hoi sting chanber. Then, the clanping neans is gradually
rel eased so as to let water flowinto the hoisting chanber. Once the

hoi sti ng wbaohen7iss filled to the required water |evel, pCligpreddopions neans
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 mddle
of Fig. 4, it is shown that the hoist neans 7 of a crane 5 are used to

pul | up tihe tHar ustsere 12 thyl 1l idfdiinrg tdHe atldrke |dddd g eyes bddwdmed i fting,

the thruster i uided .in the hqisting chanber . ans of the guide

o 15 b ST cdried Wt S ARG et T G R RGher val | s
in step meamdf i GoskiblVWherdhed hustiard % i cama edeley aMdnirdmaywn from

t he hoisting chanber 1 , the status,of step c in Fig.,, 4 wll be

Corabli SHELS A RIE FSOVE) oralt SOt IGiHS B8 10T Pderted N0 the hoi st
chanmber shrasstexr d.ogegdielioperimgiay ttheigvaesselhdiydinsidigntdee fHaange seat
at the bottomof the chanber. It is noted that cl i jth the cl anping
means i s%ﬁosggaﬁfl &lﬁeg@é{}sg%[%elﬂqt §o Pgs & é)r?@%rgr%‘lgﬁgg pads' as are
provi ded fiiximd he afdsange qrordheomad4d rofhadsheddr ustnervedl .f ddependi ng on how

| ong the hoi sting _chanber. has to stay .closed, the Ii - be additionally
xad w (PTG B T ar o St RO % GHoved e gmithe. chanber
Basi cal | yprdwowever ,1iid sshoulld, ke Suhfdicicemedns prass,t hey ldddiidawndly a

cl anping neans. Al so, an additional cover 4 .is put on the t of the
ot St P ng b “roParer y Heddtne e i Seiedt hsorabam #g. 4
di smount isg e ddarausterasand gauiddany ddoven deck

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, 1id
6 is lifted after clamping has been released. The 1lid 6 is

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



of the vessel has been described. Mounting of the thruster after
mai nt enance or for replacenent is done in the opposite order of steps. That
is: renowogotioneess74 , clanping lid 6 , fixing hoist neaos/Ep2010/053065 6
renoving any fixing neans (if any) , #nd gradually releasing the clanping
force so as to flood the hoisting chanber 1 . Once the required water |evel
is reached in hoisting chanber 1 , lid 6 is lifted after clanping has been
rel eased.foktheddrdh G drs meﬁmed:ofrfmth@jrstvddlg: c¢hamerer6 donEhen,hepr oceedi ng
back to s %%‘ t.he thrust 2 fixed to the hoist neans 7 will be led
down the %&Uﬁ g ZcHam&E rI &' Feidty 'gui ded by the guide rails 12. Once
the thruster 2 is set in its nounting p05|t|on cl anpi ng neans 111, 112,
114, 115 are activated to press.the fla rtion 24, 26 of t e thruster 2
agal nst 1Es e S GAP NS ‘bt Yom S THE haTst Fig o EsEer PEC  The
hoi st §ng wchanber t:hmgtieheraqowmednﬁfmtmmd pal’i;s‘.ehﬁ tﬁfr}buﬁ}ha@ﬂlél Xi ng neans
| i ke screws are.s fixed. After that, clanpi nq:t %Jsltbe rel eased. Hoi st
means 7 are SSeparath PSS He 15 fH%h efé?’oflnt R T s cer &P covers 61
are renoved.t errae@f tv@ssetjhemelsemg iformathey 23 reamdied overed dmntahgposi ti on
and flxedfor operatlon Af t er. .connecti on vvor has been done, the thruster 2
i s ready ForrUSERFEh P FRHES 03 atrhetl SntiTor Shas Th&sh
descri bediusiong cad hreusu eforﬁ&dthﬁrsmldrmhjlem passesndi, Olﬂ:giﬁlpﬁh@ vessel
hul I, However, it ma a partlcul ar Iar u a vessel or
ohi pLP or G Tt ordiice LB i GRS 1o TSI FO el b6 e em i
particul amitt hesedaiitrgy mﬂa&mmltm igas s\@lﬂlr@om@@m orasd dfavlﬂrigwg
equi prent, punpi ng .equi pnent, Dc"fle ta the cla r oVi t.QC hol d t he
an ‘automatic engagemen f clamping m ans rovi 1
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,
modifications can be seen in using divers for setting the

clamping means or other work.

20



unit in sealing contact with its sealing seat, and having an automatic
engagenent of the clanping neans provided, it can be achieved that no
person hasoto1entsr a water-filled hoi sting chanber, thatTiEp2018l05506% eps can
be carried out in dry environnent w ttsout diving work. OF course,

nodi fications can be seen in using divers for setting the clanping neans or
other work.Clains 1. A nethod for nmaintenance of a unit arranged in a

wat erti ght hoi sting chanber and cl oslagman opening in a vessel hull

wherein the unit is adapted to extend into the water bel ow the vessel, the
met hod conprising the steps of: clanping the unit in its nounted position
by cl anpiing m&qu rfeﬂea&imgtdria)ddaag dﬁ@ﬂ&;rﬂfﬂb(iaflg:atﬂ@%dmjrt danto its nmounted

position dln t he un|t asition, at |east partly

PP o0di ng IS TGt g e r S iy TG IR 8 OF T Ut and

h0|stBngﬁéygaUmﬁnawawﬂbmymntﬁhdmmmMﬁdfp@wdpuma 2 .exbhedretad @ecor di ng

to claiml rt.her mprising the step of: lowering the unit into its

nount ed 65§F?i§ﬁlfﬁbl&§1ﬂﬁ§%? 'sting chanber, clanping the unit inits
nmount ed posi ticathoe] @siny ithecopégn rgdps tdfe vessel hull, at |east partly

removi ng the ter fro t he hoistin chanb and a 1%%i% fixi hg nmeans

fixing the unit AR s Hsunted posittitof " Ted'Posl 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 claim 1, further comprising the
step of:
lowering the unit into its mounted position 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 applying 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 upper end
over the unit, so as to arrange the unit requiring
maintenance therein, and fixing the chamber assembly to the
vessel hull in a watertight manner with respect to 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



rel easing the clanping of the unit. 3 . The nmethod according to clainms 1 or
2 , further conprising the step of: placing a hoisting chanber assenbly

wi th an openouppess7end over the unit, so as to arrange Phe/mEPpem/os®Gs ri ng
mai nt enance therein, and fixing the ctranber assenbly to the vessel hull in
a watertight manner with respect to the hull, wherein a height of the

hoi sti ng chanber and/or the water |evel on the outside of the hull are set
such t hattdhke cgpen utprer el oof tdhke Chatdeer exdceends aalore the weadear | evel

4 . The qfth d according to any one of clains 1 to 3 , wherein the step of
f1 oodi ng tHé& Hoi sti ng chanber conprises the step of gradually rel easing the
cl anpi ng neans clanping the unit into the nounted position until water

enters throuygh the opening of the hull. 5 . The nethod accaording to any one
of the 1 roitng S aE L RO AT Ao e AT He 1 o of f i xi ng a
hoi st 5 neans ted i haunitdehefora dddedi nthd he ihkaiisid rg etarberond i.sckhe

met hod accordi.ng to. an ne of the faregoing clains 1 to 5, wherein the

ol anpi ng OF (HEturt AISEE Ty dr AT Ioe Foredts FoTeThg My AEdBdichg 1o
any one afhd he iforiegel ngheC haiurg,e Mersiol drheintiilt WS e tdirngstser assenbly
having a drive motor and .a prapeller, and wherein the drive notor of the
thrustertg§§%ﬁ519:e%(¥§ﬂﬁﬁggcgg&h§ F%Hgvrary watertight flange is installed
onto the drive motor installation before flooding the hoisting chanber. 8 .
An 2pparat us, Lor, Bl ntenancesol, AN, Shesio 30 RN AP geee! hull.

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 of the foregoing claims
15 1 to 5, wherein the clamping of the unit uses hydraulic

forces.

7. The method according 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 installed onto the drive motor installation

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



extend into the water below the vessel, the apparatus conprising : a

hoi sti ng chanber adapted to be fixed to the hull so as to forma watertight
seal, a hwovi1measss for hoisting the unit away from andpcmepr2eto®sswesint ed
position, a clanping neans adapted toiscl anp the unit into its nounted
position.9 . The apparatus according to claim8 , wherein the clanping
means is fixed to the hull and conprises at | east one hydraulic cylinder as
t he cl anpi ng?H@@@ﬁnarbﬁ;usThﬁc&{Ipﬁrrﬁj U adedmnding whe rediai rar@ clsheriein the

cl anpi ng rreans co ri ses at | east one ui de surface and at Ieast one clanmp
menber adapte nip rat &V taWﬂ $tP"bre %61 ﬁg? ¥ovi ded on the
unit, V\/nei’y@rfadﬂifb guilde: = faace Hes c&@&’@iieﬂb @ Qs . de t he C| anp automatically
to the clanpi ng pad when the at | east one hydraulic cylinder expands . 11.
The apparatus according to claim9 , wherein the hydraulic cylinder is

pi vot abl yi of.i xeg: taeddiedud lacand dmqurg rg shergntwhes amovitded whi ch ur ges

the clamp |nto en enent with the guide surface. par

eord: e SRt o s Gitag At s S I s gs RSl anpi ng
nmeans i s Ifdaxad dne tﬂ%ﬂwlﬂemmwa@tdmammcﬁpmwanmﬁr avaJJeaTStxed to the
hul . 13. The .apparatus accordi to any one of the forego ains 8 to
12, wher S1F CHEBLAIbIERG. FERTS Eohsit S3€ & ur A Tor ASone, ot
hydraul i (Slﬁ:)ﬂddmef§ a@Tarpﬂ:l’éigECtoatgLﬁqiﬁmtk@@ﬂ%Snp r@&jtdmdﬂi@ahmystumgkmanber and
ar OU?g th %ﬁllgn%aldh thheen hc e at eleatshce orgloeI %’1 dhr%uclhlacrrbceyllnder

expands.

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 equal angles inside the hoisting camber and
around the opening in the hull when the hoisting chamber is

mounted.

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



nounted . 14. The apparatus according to any one of the foregoing clains 8
to 13, wherein the hoisting chanber is welded to the hull and forns part of
t he hul | .wd2011fihessappar at us accordi ng to any one of theptormpesngswbai N5 8
to 14, wherein the hoisting chanber wal|l has at | east one guide rail
extending in height direction of thechanber for guiding the unit to the
nmounti ng position during lifting/lowering novenent. 16. The apparatus
accor di ngHambany fore oufi dihey fudregeiing tel ahs r®ura ithy paiareion t he hoi sting
chanber %s a Waltiefrttiin%h}l lid.at its open upper end.

ring owering movenent.
16. The apparatus according to any one of the foregoing

5 claims 8 to 15, wherein the hoisting chamber has a

watertight 1lid at its open upper end.

10



