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METHOD AND CLEANI NG EQUI PMENT FOR CLEANI NG SURFACES
BELOW WATER LEVEL The present invention relates to a
woredoboesed washi ng tools for cleaning of undeP@ENOR009/000188
surfaces, |oosening of fouling material and suction of
this as described in the introduction of the
subsequent clainms 1 and 7 , respectively. Furthernore,
the invention relates to application of the washing
tools. It is an aimof the invention to provide a
construction to carry out cleaning and suction of
pol luting materials that can be found on surfaces
under water. Furthernore, it is an aimto be able to
suck up the fouling material that is sprayed | oose
fromthe surfaces so that it is not released into the
body of free water. Wth surfaces is neant, in this
connection, underwater surfaces on ships' hulls,
pl atfornms, concrete constructions, tanks, harbour

e WETHGR A S AR N XRIO iR B FLERRTYE ane
ai ms in part iSURBACES BEAOAVW WA TER&/EMEler surfaces of
hulI's of ships. Furthernore, the invention can be used

for cleaning with collection and renoval of polluted
The peesgnidnyeniioniraiates toan mrihod @nekwashing iteels 401 cleaning dfn

undersizté Qywmalbo%éﬂﬁ@ ofqéﬁmﬁgsmaﬁél” Aldr) aioh thl%kefs described

i the AR, Hife SUBH AP el A0S spePcibsl os. ¢ ha

are directed at the surface and by spraying with
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flushers. Such fouling material can be growths, algae,
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With s‘hr&%@s@ ﬁlealrﬁ lﬁatﬁ%%ﬂf‘\%cﬁm &ﬁ%le?wgfé} d% ffaces yﬁesrhefpé hulls,

one O hese pu |'icati’ons

platforgin SeGER R SPNE UGHINRs ki ADoK GO trUgtion 5B P types of
constretiors tHat lielindee waesiearid tHe ke VORI Sie RiveRtioRbhefdihstike

particaFREeat R Pl abimRhaS o BN ShiPRg v ot at i ng and

non-rotating elenents that spray out cleaning fluids
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Accor

pollute@fﬁluqﬁg ﬁr%;%pq@am@gq ||rbgaﬂog,>ur installations in shallow ocean

areas, canals, straits and the like.

Solutions are known where underwater surfaces are cleaned with the help of
apparatus with nozzles that are directed at the surface and by spraying with fluids,
such as seawater, to loosen the fouling material, for example, with the help of high
pressure flushers. Such fouling material can be growths, algae, shells and the like
that will always attach to underwater surfaces such as the hulls of ships. Fouling



directed towards the surface that is to be cl eaned,
and the nozzles are fastened L5 on a disc that can

wo oiatiesoand cleaning fluid is supplied so thapCT/NOY009/000188
start rotating and they spray the liquid at a high
pressure agai nst the surface so that the fouling

ones €. vvev is not clear how the
matefiBEl Ao g avis 8158 o Raikkand e s which anawents to
remowg fioin the partloédhesalymerged malb t he surroundi ng body of
vvater - and distributed as a pollutant. Thus, the

fouling nmaterial and the water are not 10O properly
With fegard &e edor arte trafeteneads mastentedthierfoiowingretentputsications: US

5 4,168561 r@rHBaQHmSYﬁ@@zcs@S?c? R 6%96“7‘2?2“5}1@’ r?? ?ﬂ ‘he

present invention. The di sadvantage W
previ ously known solutions is that the foul i ng

Therenistanly aheidaf thede pablictibag tiatdcienpss taeébrisﬂuétlcgﬁ % gged

undeBaRE! B4, 9o 778 FRRR Inaliby BbR<Puls ecclpesispogrdar the
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they el %él,%gqﬁpréclegp@@aqf@uyfacemuodgbw@m snms) for the
mari ne environnent of the area if they are 0 {el eased
Accortlttlo 1B ARl meRusia (1854,82b 75y O unimerauing nozzles i
- directed iowansisethe. surfacesthanis ad Jbeczilearﬁed fagmif t;h\éﬂﬂiﬂzﬁ% af/rgrfg'lstened
wo diffe
L5 ona d?é@H"ag;%ggnrlBﬁégeCQ@éu Ao r| %WF?IWS % t@ttﬂgﬁy §t@5trfp?a%ng
and theysirauthe Ilgwdf%t@blghﬂoremremamsmzuue sarfaga 50 dinstcthe fouling
mater&b @mmééf lbBsé NgoivBYEN|ti® HoPBI@aF"hé\% tﬁg W@o{%e@oﬁﬁ%# f‘rﬁqgﬁal is
I's treat
taken 373 i, ?%%“maér%ﬁﬂ%%ﬁ.w eutentq theesureginding:bagy of water
and distribused lasta pamuannfrcmutshmeef@aundjmHiénal%tMeaﬁ%? drd ot

0 propeflf bR A e AR AL Rk yancle 4 <ol

systemopsrisothedntauion with thet rgsentidventiomel s for supply of
fluid to integrated spraying nozzles for the fluid

h dge of the cup, and with a central
The d%ré‘a}l;%'?d‘ata?%i"ﬁbgn?'%s Qfthe peevieusly lsnown@mlutg)n@us thatihe fawlihg

materiabisl notgaietei and depkslsutehleinca @@@bﬁ%rﬁme%fu"t i@%l%ge&&t into
_ ih Fl%lua (‘)r{\& ons H”{IOHI brougt up t
> Thesu b ity &&1 8 &J‘ﬁ/'f: &8RSt he cups at a
o dpgulgenmeblplqgmalrpellsmmf meile-a pa&latlylavi&lds@dfﬁarbduﬂé{rré%m C
o WHEEBHS S YpRIadify 6F AATRE rhﬁr&ﬂﬁaﬂfé“ Shnizh 4r8% part of the
growth and which can be damaging (for example, predatory
microorganisms) for the marine environment of the area if they are
0 released into the water.
o Loosens primer that may contain chemicals that are very harmful to the
marine environment.

Itis an object of the invention to provide a new construction of two different
versions for loosening and removal of fouling material from underwater surfaces
of the type that is mentioned above.
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cup(s), said suction contributes to extract water from
the environnent outside in below the rimof the cup,

WO ni0o/142586 | nsi de of the cup and up through theP@UNDet09/000188
LS - fluid is sprayed out through the nozzles which
makes the cup(s) rotate and | oosens fouling nmateri al

, f foul t |
with W&o Bt Hico Aifes it Sifiicimase i purlas Ge flushb o
treat@dawdh U\ radjationi sotthat themhiceoargdnismst areekilitsd bhe th®Water can

cup where the established suction is the
be lets?a:‘%}ﬁ@tedsjﬁhetégad 10 - the mxture of the fouling

material and water is |ed away for said further

The mem%rdlﬁb% Qh’é’ MVé?ﬁibﬁ% 9ﬁ§rfar%fé'i‘gle¥ iff %t%v@%hﬁg%o”s

used %6 gecfl ML PRDARLS e femiota soRavil teariias
chaneelb doi stpptly of Baisl tbSnelratedispraying ?Eéﬁ%@%%@ ﬂdi&‘féFbLﬂfd the
rim ok EFHEETE, Adhih 8ot BrlFtardut 36 Bk i fairiokingoout

fluid apd fowine neatetink anddbe aigarting &0caried oa:t bsrellows:tical to

t hfﬁe %hbﬁb@ﬁo’ﬂ ls%dﬁﬂﬁjaptép wﬁ}er % faced IOrtla @ﬁ%?{lgjgﬂg Sﬂgﬁa g)ﬂhe

Cups §g %ﬂgf‘sfmer e WiR%ace to be cleaned and a fluid
dya&mbﬁom(rgﬂm@lrmm@ L(rﬁw He@QI)lre?st @%taﬁ Crﬁiﬁ%dolﬁ%rtg'ﬁg{
o1 B BB e SR e ot St
below thegimlof the nup riato tHElnsmie ofdtheenp drsl ur{jltl’zrbagh ?ﬂ@@uﬂetlo
rot.at e, W
0 %égﬁgéﬁfﬁyéﬁlgnméﬁtb?’@ﬁﬁe?‘%%?% i R i bdBtate
and lqggens feulinchmatenal feam ftla%éurf@@e anditie mixtardef fayling material
and venat fiald pib e Blrééﬂ@y B&laplished SIHEAMR @F%é’té? ﬁ'ﬁﬂoﬁla?ﬁéﬁ% Sentre

tion,
and ugbiGhas PS5 PRdrEE e AL BeRfin SeiBRps e susiaisdee
strongest,carwheel set up to |ie against, ang nove acr?ﬁs t he
' n In e
o. Py BHGRER tng 15 o™ ARG HON PaP- Bed Raciar Saiskinfer
tree"m"fl”ﬂegrat ed spray nozzles in the suction pipe 5
surroundl ng cup is set at an angle so that the m xture
terlal and fluid foll ows the already

The CHBP&ET‘I% rﬁ’gﬁ srakly, s ehihedower 6m edge efithaleup Bed are set at
an anglerih tewafdstthe aantre. A&cbhﬂng?ﬁd a@bbéh@@réfeﬁ‘é@ éiﬁgédlh%nt jets

of i P RO BH Pt el ot bl i imrcrof 0.
0° witfpthe teagents torberrirg pﬁd@yﬂ ofghebtlppanda alsor s ahgletoftthe order of
10-80° @ith eine e @baPto the JepRBRADIAE f i S ddes

est abl i shed

According to yet another preferred embodiment the cup construction is set against
the surface to be cleaned and a fluid dynamic underpressure (suction) is
established so that the ratio between the volume of fluid which is sprayed out
through the nozzles and the volume of water that is sucked in from the
environment is in the range 1:10 to 5:10.

The cup can be made to rotate with the rim circumference of the cup at a constant
distance (A) from the hull surface, said distance being controlled with the help of
length adjustable spacers fitted in the frame construction, with each spacer being
a rod, the free end of which comprises a fender or a wheel set up to lie against,



.0 flow of water up through the centre of the cup and
further to subsequent treatnent. The starting point

WO 2009112506 nvention is that a suction is establ PGHEA2000/000188
the outlet line [ fromthe €up such that water from
the outside of the cup is pulled in under the rimb5 of

[ d i. |1 ed th h the
and rhiife Giites; e (St 3% diaPen el 3 op sarer iprange 0.1 to
Ocmfter the initial suction is well established, the
spraying starts with cleaning fluid in ' the form of
wat gr (seawater) fromthe nozzles associated with the
In theggbodimery of Hae msthod, theritegratedwaray nozszles irathe singidn pipe
f;[;j{?q i ?P%?ééfga%%mfgﬁ%i%&g@é 1% e B RRFHG 48] 2R fuia
|§ﬁ a;’reé‘ ¥ Gstablished dlow triomdbesugtian in tawardsrhealcsotre of the
cup. Asbtesestablishenl flow azls wbwrwnain%bgé%i@%@ﬁib% cup
ed. l.p0se, .in ition > _
and uprtRfo nntRS BAEE ARG i B8 Hhold ff B¢ ha et imiepraying
effectiansucegpthat thes fnsttiog romterial isHeosemexhdyd ésifon ihehestamrsHes
i i f th
flow EURIEH tHoAYIhS BEntroRF the gg@%pgguﬁ@gre LRI,

t tFurtt hernore, "the water an
ream@nt he cup through a hose to further treatment of the

1 fouling material. 0 The washing tool according to
i iqp for | j d. |, of fouli
The stgifing BUH fordfiedffaniBBS thath Shciqreiasteblshegiiathe dutet ine
from theshiprayichgbat wates ficsn itie bhtsicﬁ@bfﬂl*@l‘ cup BYsuINGLiA under thedrim
[ ieqguid to integrat
of the, B Hite U i 20 32 Pull L kPR e sty B8 o

spraying ' n are
theto@d’éa%f’g@-he cup, and conprises a 3 central outlet at
the top of the cup for pulling out fluid and fouling

terial  that the With the integrated nozzles is

After @gt'ﬁ‘ilsﬁ Tuptiop s melasta elffesRI8YHO Htakds yithaslearing dluid in
the foun of waiter, (shawatdrpfronmiredgezaids hbeodatad iviitAfHeAARE G0
theretRF set up a given distance (A) fromthe surface, that

the outlet is arranged at the top part of the central
section of the cup and is connected to a body that can

Mo b e AL
) Thsetaker in theehigh pragsuranmpzzies
in the givenrdirectidg elsolinakps ¢he cup dottd FelirtRitrore] all tHe material that
has beHPE5 AV IR, H 4884ibA & 15 8883? A0 eter inside and in the
proximity of the outside of the cup, is sucked up in the already established water
suction through the inner, centred top of the cup. Furthermore, the water and
fouling material is led out of the cup through a hose to further treatment of the

fouling material.

The washing tool according to the invention for loosening and removal of fouling
material from surfaces is characterised in that each washing apparatus is in the
form of a cup with integrated channels for supply of liquid to integrated spraying
nozzles which are arranged around the rim edge of the cup, and comprises a
central outlet at the top of the cup for pulling out fluid and fouling material,

that the cup with the integrated nozzles is set up to rotate as a
consequence of the spraying out of fluid,
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claims 8-17. ] LO The second version of the washing

tool is characterised in that each washi ng apparat us
weomwpnizses: a cup with internally arranged rotBCHNezews/000188

wi th spraying nozzles, wher®e the cup is set up to be

ht with its rimedge a distance (A fromthe
oroh . of . cleaning fluid to the

i | | (
A rind eBEE PR i Ed i Brndea & 6 pehie a aiven distanaenea)
from theusunfacarat eri al and to nake th:r?ogle Ssergéﬁ: ?a: nsi de

o TRATHE U Sk loed ot (1R o B S onbeLarclonipt chaur
and i, ganpggted do@ bedydhat eamrciande ithe sdeking oubef fluid fesm thalinside
of theveresucthat filicP®an NOR iHldehEMsdide o?fgqé[ ELZp ?Hir‘rﬁ]uéﬂ g% gsp (A)

h a A) be en the surface an
betwetﬁp:t r%‘fré#ee%ﬂ m%orémr%fﬂ% of this version of the

w&baipnefermeal erabedigierts of the AspalRRNSRNGiveh H IR dS5dfient
laim® 8 -;:pg?fdi ng to the inventi onjﬁpth_e nelﬂébd and vvaé%f ng
Calmtoérs' (in two versions) are applied to cleaning of

surfaces under water, such as hulls of ships and

PTRé ketohd verisH 8f fie RSN E64190 Bhal AR B fhat each

constructions and other underwa (
washipg ApRasatus| commisesppl i ed i n col | ection of renoval of
p@lcliptveith imterdaRy arra ?@%t@ﬁggﬁ?g}&ﬁo gé‘ﬁégﬁ%ée& where the
ol ' W 0 , ,
cup is S8t o0 BR el Wi de i g2l 2iofsEhcs @hdram demsndage.
tMeaos éansunplyappeleaning fluiinty trresozzles iy Sorafing BRtdthe

i L t swork franme. o
surfacEARLEn Wi Roufing idteliBt thPtd ARG IRF foehiBSTatate insice the
CUP, spacers are fitted which set up a given distance

ket et dthRe topTbaft df ite c8RrANL bR a%gif\XS/@iﬁﬁ is ?8ﬁnéc5(e& %a

. ned. The bpdy can be regul ate
suctiof iy € an pUT pUENs Jeors By itasiof Permiimes tratwrater can
flow into daminside ebthet dupt thsdugH theegAR(A) IRstwesh-thdWrface and,the rim
edge.i dentically operating versions of the construction for
| oosening and renoval of 5 fouling material from
surfaces are provided by the invention. The operating

The prefsieed embdtEmeRRAsRhissyaeR FHithg vJa%thetoiow\Fen&ljng it the
ref erabl fol |l ows:
depeneen{ Claims 4 9?236.

According to the invention, the method and washing tools (in two versions) are
applied to cleaning of surfaces under water, such as hulls of ships and platforms,
concrete constructions, tanks, pier constructions and other underwater
constructions.

They can also be applied in collection of removal of polluted sludge from the
ocean bed in harbour installations in shallow ocean regions, canals, straits and
the like.

According to the invention, the cleaning apparatus comprises a number of cup
constructions fitted into a trusswork frame. Furthermore, in this frame, bodies in
the form of spacers are fitted which set up a given distance between the rim of the
cup and the surface that is to be cleaned. The body can be regulated so that said
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10 o A suction is established that sets in notion a

flow of water in towards the centre of the cup that
w@orprssends to several tinmes the anounts of WetENORIWA000188

what is supplied to the cup through the high pressure

nozzl es when the spraying process starts. This creates

|nuo S un ressure ipside the cup which
distafled R3h AREBE sebiElecl pERd bGP dleaning taskthenabe asrried
out. 15 water surrounding the cup. o Hi gh pressure spraying
mnth water (seawater) through the nozzles starts, as
gh pressure fluid is thereby sprayed towards the
Two mﬁtl%lyswera&l@g VEGiOnsgf thetcansiiuiction fdrdoesningdedirear®al of

fouling' @Eter2 frows Eagscaddrd ﬂ%vf%l'é@ fe [‘uﬂgnﬁb%z' es | eads to

the cup starting to rotate. € washi ng effect
ZO increases as these rotate over a larger area than

The apeasiing qummzlh@sr)pgmé atesrim tér’rﬁetlﬁ\?erﬂ%ﬂl i§ Ip?éfFHtﬁy as
followd©zzl es will also lead to all the fouling nmate

eing at all times flushed in the direction towards
the centre of the cup. o Fouling material that has

15
o SHSIBASE oo e Yl R A2 e
i ﬁ%tr? ﬁ’gﬂ?ﬁj pup thatcaresgpadeto sereral lines dy@amaunts of water

uutaérwhass\tfg@g.bayo ihd bu@ﬁarﬁﬁ@ﬂ@fﬁ ! Igtcl)'{]‘prrgtg uigS c?i?léssxpﬁgn
Lﬁe %5%9 NG RIRCRE? S"aé@m%tslﬁrﬁa &% 3 PO%@L&Q}@kléwqrmressure

t bisidedthet ¢up whittr iafloénddsebath phaveonRIROR thd ciS ahdeKE thass of
t%%f@urﬁfhn%drﬁ{e s‘?e (outlet hose) for further

eat nent epw se start up of the operation
o oflighRressyes slprayingswitls mtere(gaawawﬁm&uglmmeenbleemmrts as

2ﬁ'ghmemm'§?oﬁhmf§&%?ﬁﬂ%+ ng@r%vtt.‘%ﬁ*ff B SLrhbE fFélfing
i#l§% 1EteRufade bdse from the purkase s thmapplsia the

r ooml@s I?M toHke mpﬁtaﬂngﬂ? i‘%tbttﬁl'ﬂhtﬁ;uﬂ'@ \)(/aﬁh'ﬁ ~'°eﬁ%rcf3

pf‘”%@%%a%%% e 30icke A0 FIGE! ol an i Haruoarios, fhe

t Ptatien apdthe B@l@sOftthamo;znlés wyll atsot lbad to @l ¢ihe fctLﬂlnglmaterlal

T | !

b&ing @ all e ey ﬁuéﬁ@& n&he dn%t:ﬁ&a F%W%ﬁr Jhe %%ﬁgg ﬁtﬁ)ghap e

around therimof the cup,
to set up a fluid novenent which is joined with the

o vExbtqug roatdrial Itl@bttchdm@M‘os'eana'té}W&h%QtFﬁ@ Hf"es@[]% H8zzles
Ad Bt 5 b S8 g e RSB i S  roul
vm‘u tbﬁ fiuickdynamit umdespressdreotitslyenill ihedinefyer with B b8@iblished
iR of Watdr GtV dS HRe SECENFEEI Bp of the cup. From here
everything will be sucked in towards the centre of the cup whereupon it is
sucked through an outlet line (outlet hose) for further treatment.

This stepwise start up of the operation of the apparatus is used regardless of the
embodiment of the apparatus.

The essential new feature of the cup construction according to the invention (the
first version) is that it is the cup itself which shall rotate, and the nozzles with their
supply pipes are permanently fixed (integrated) into the cup itself, or fluid
channels are formed inside the cup material up to the mouthpieces that end up at
the rim of the cup. The nozzles are further fitted mutually spaced apart around the
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arranged centrally in the top part of the cup, its
"donme". Furthernore, the cup has a given distance to
wo b@ogwsb@ce via a nunber of spacer LO el enentBCT/NO2009/000188
connected in the framework With fitted spacer rods
each with wheels, or a fender-fornmed or brush-Iike

: ] or, the .like ich does not hinder inflow of
rim of {TCAR 214 IRertected Bha Ry ooy Seirun il movament virich is
Joined iwithethe viohuroe tdfiéluirihat Flows dofrdnthe utshRe Afy 8ptth We outlet of
the Chg.e washi ng tool can function optimally when seawat er
L5 is sprayed out in a rotating cup. At the sane tine,
the water suction stream (in volune) through the cup

Furtneabrd)he 4 1 otbh duRdD frink Rty InRR e

t.er .so that the ‘cup can nove

the ﬂ@@r'?%&@nwoﬁ‘ﬂ%é’og’ﬁ? e ointed ot eatiebiipiriherupeisitbérefore
arranged egnirplerdtheutbpipart Setheadupy, iteu&mde the working -

area of the cup, but is sucked into the centre of the

cup for further treatnent. !0 The invention shall now
Furthgemesepithe aupl hias angiven diistante 1 the siefRiceria e hOmbBEOf spacer
lemé&ms| HaH ' ey ' 1 _shows, a shi
S ey o e - A ra Tty G Bb ol Bl e, or
R S @rfhﬁwh-éﬂseguahlﬁg ardhe like Whigdoes noFhipdee fdw of
waterdrsm 3he Bawoanging i dilyeorpaet Wﬁﬁdcﬂ‘”tp@frirﬁ‘ a%ﬁhfo”@.etcgjl‘ang

with a cup arrangenent set into r amewor K accor
to the invention in a plane view and a ; side view,

Accordmf@cﬂ"le?iwwtidm thélié\@sbin‘lgddbhﬁa’ﬁ furicyien dptihhly wlgendseawater
. . cups are connecte .

s Spf?%&’é?ﬁ*é??/ [3FBha, 805 AP s Bt B ey sidon yream i
volums g@r@ggbﬁhg cg_grgqqs’q l@jsq;z@yal Tanee imigher toan thod sprayed body of
watersobthat fiebdup EamMbeTHEVEY bfﬂ)?lﬁ arl d&GwhtShQFa Wwithout any of

0SS; section artially in outline,” of a sys
the lofipefii g natgal heing ssaachewt inifbe watesauisidertheavorking
area gfdbs esipt bubisglickbe intofthé ceRtré e tRs!EEH 48 furhet BBafnent.
di fferent phases, fromspraying particles | oose, via
.collection to further treatnent where the particles
The inyeation shall sgwr he explainagsinenords detai withstefevenae pb @€ enclosed
figurey) iAWHIEht he underside of a cup to illustrate the flow
pattern of the spraying water fromthe spray nozzl es
and the stream fromthe surrounding water in to the

Figurecshows aléteip vitieredoe stisloe Hulbs %@ngéleﬁﬁe& Whhbtﬂfaming

i | [ Figure 6 shows a partial vertica
tool a%&é@&ngftgttﬁéfnﬁlﬁﬂﬁwng of the cup to a bearing casing

and, in addition, shows channels for supply of liquid
Figurds® 8n@ 8Rshd¥d pdatible construction of a washing tool with a cup
arrangement set into a framework according to the invention in a plane view and a
side view, respectively. In this embodiment five of the previously mentioned
cleaning cups are connected together. In practice, the whole washing tool is fitted
on a so-called ROV, a remote control submersible mini submarine.

Figure 4 shows a cross-section, partially in outline, of a system drawing of a cup.
|t shows how the stream of water passes through the cup from the outside, in the
different phases, from spraying particles loose, via collection to further treatment
where the particles are filtered from the water.



central suction pipe fromthe cup. .0 Figure 7 shows

an alternative enbodi nent of a cup in a washing tool
waewondisng to the invention. Initially, referemCBENDO2009/000188

made to figure 1. The under8vater part 10 of a ship 12

is L cleaned with the apparatus according to the
ies,, fa 5 al ongside a

] on.. . The shj r,_exanple, .

Figurk B SR8 piaie w6 theiifidssaiie &f Bckiy torRustatedne fiaw pattern
of thef $pyayingshiates fmmwhel‘ﬁqorwyshizn@sm the sm{]arrh fdnPtie SltTﬂf'@unding
I I I a renp

e DG Y6 SR 5L RIS o
figurg. ncorporates the inventive water sucking high pressure
0 spraying washing tool 200 that is |ed across the

. hul |l side 10.of the ship 12. The ROV is operated
Figure én?ﬂoéﬁ'sya P@Hfﬂ? é{eglfebWPMP Qldbednognting of thesaupcial a bearing

casingraividl, ircadidition cshawsCceharans 'fcﬁ@p@wnoﬂﬁtﬂh&s%gog d the

f rati of the ROV and hoses (see’ 22 5%

centr@ias?&ﬁénﬁﬂ%@$ﬁstﬁ%pq?@ of cleaning fluid and renoval of

fouling material, respectively (see 22b in figure 4),

Fi [ ' [ f hul I,.10, The 5
O B P afly © edathmBn 81 & eubif  Watnind red ienping to

the i ROV,
e INYfidfbcessary to steer, control and accurately

manoeuvre the ROV under water, anong other things a
and the like such that the

. .nunb f
Initiall tEISiEReE it Madl-todiauis Is  Bpoindeneatasivastt ht @ ship f12 s
cleangq! withl the appamtus actbeimp to tHeihv@mtd)r}TW@@ﬂbﬁegffdr R&ample
. Hiaha . wat t : , ' ’
along kY ﬁ'%%"é%ﬁ?%ﬁé? Bl Eab 3 G RS TS 5l e s how
the W@ﬁﬁlé'&glpﬁ@ be|garded wht.ch are suitable for the surface

which is to be cleaned and the fouling materials that
er can al so be heated or

hal |l be,renoved, The t can
T'?e_ "‘%ﬁﬁi&gi PFSIN RS iStS @% 5\5\/ cyveishds aremptalsoatplied, aybmarsible
mini sgbmaciort ahd a\micSDimokplmatbstthfé iﬁ\k@ﬁﬁétwé‘téﬁ ?_@bkiﬁg Pi%}'hpressure
. NS . - . m operation of the
sprayREHET 10 20D Ui PRosiths bl S i ot hesiipity. The
ROV ig |opesated daemoielp fiiopn Bauppociiasgelip0 vizea sesdafiedainsbilical cord
hich WBhfgtises o 6Ot L RS
g it r%“%’%ﬁ*@b??ﬁ_'s%éﬁ?@#%é“&éﬁ%%%\Vapdifgoses
(see ?aap SO E4} to9f §UPPViof e ayng flyiseard retheval dfifoulingechaterial,
respectivetye(see d2bdntfigute aplWisiehi®8piagal of thENSd&VtHShull 10. The
e : washi.ng taol .as shown I n an exanpl e
ROV car i#l guréeh %8 '@EWSB@"@H’&“'@L ShedaPeaNd ngeessAry testeer,
controband Recunaley MmaranashiregROM Lindecwatérngmong other things a
necessary number of cameras and the like such that the operators on board the
support vessel 20 have full visual control of the position and movements of the

ROV.

High-pressure water (seawater/fresh water) is used as cleaning fluid as this can
be added to other cleaning fluids which are suitable for the surface which is to be
cleaned and the fouling materials that shall be removed. The water can also be
heated or supplied with solid particles such as abrasive agents.

A container 30 onboard the support vessel 20 contains;
- a control room for the operation of the ROV:
- a pump for supplying high pressure cleaning fluid;



to the invention, viewed from above and fromthe side,

respectively. The unit is ] shown w thout the
w@empeetsicg systemto the ROV, punps, hoses orP@L/NOR009/000188

drive -0 units. According t this not-limting

enbodi ment in figure 2, the cleaning, sucking, high

; f t 110
- and il SR Br YOG ol B8 bty WAS abich 5 monReatbd e tae clemoing
cups M@S’r@g umblllcal atet 22b. FEEhérmoie, lﬁée)\éda?ﬁe @at‘émf’ggvb%ggeﬁ fre];g a
filirati®nr 8 é’féﬁ‘lﬁgr eneé){?é){q % &0 Ie tff I'n the

casi ng
exanpl e shomn see |n particular figure 2 , the frane

The RQ¥ lﬁaénﬁebfe&ft@@lﬁ?e waShing!t
110e, respectively) of lntgh’gg%%%éﬁgﬁninégge%%i@?gy%&
O each leg in the V-shape, while the fifth cup 110c is

Figures2 aneld3 showtrem emlargerwpnam@ oPthé feptive wggﬁ}@%BPé%eordmg

s 7 fromt
o et RNl A, bt T
showr& upthoyt tesconngatisg systenh & ther RO\S gueimss, dioeBiop ©tiverFrive
units.in the frame 200 forns a channel system 123 that runs

into the cup material and is set up to | ead the high
pressure fluid up to the nozzles at the rimof the cup

Accordingy. toSais rﬁd)tglmiﬁﬁ%énﬂj&jnﬁent H‘fldlﬂfét?_' % @fefgwe@{ sﬂ@qhgehl h

press‘?'létnghiﬁﬁoﬁg'ﬁ%{a@é@fs@sﬁaﬁf Okayy %ol?%g‘h% whichgie élttedutggether ina
trusswrk firanee 42y noUcﬁmlbedflm detdih&achcupat 10 Ras Bh&ipeWPform or a

dome %‘ﬂm %’h@qs 1%1% flﬂ—%}? 9\%8 Sge%\?%lg;cg{s?qgggy éﬁd%l fr;?sée,@ed to the

e onl
t1ﬁI Iengt hs of the hose runs from each cup top and up

to the suction 3 pun'p whi ch establishes the
| ength so that the

sure ou .0 be_of equal
In the %Qgﬁ{p%%ﬁ?waﬂe%e YIRE fighite 3 HBeIfranee i@ haswe Vashape, as
two (1dPai 1 Obosred 120Qd |1$06,r respgetively)osh thB givb QR tp@“aré%%hrﬁég along

cach 1, SRS A1 b SIS SRS s o

fouling mat
the cupy, turn, leads to the support vessel 20, where the

fluid is treated as shown in figure 4. A suction punp
t he .vesse al so connected to help with the 5

The h@ﬁ’é"( P%?f”SfCOPPEﬁH?%I f?‘ﬁrdiawlpﬁe%fé@@ thetiop Pheadh stiprid® a-e
and rupg.in throughrtiee 8p bemewp folies ihkidee FuRhérmord etaEﬁ dr&iR pipe

97 in tléré@ra%@ ZBB?OHHA %6;‘?1% 8@?}’&%%7{3%@@ ?lgnlslr @gq;ﬂﬁ@,{p material
and is sghup tpdead theehigh pressare fiulddsp ththechpsziesaf thiet i ofithd cup
41. Sebanfiees 41hH 6 hatoafFiduIfe

From the outlet 43 of each cup top, a hose (122a-122¢) leads up to a common
waste hose 22b which in figure 3 is shown to run upwards from the top part of the
cup numbered 110c.

The figure shows this course of the hose only schematically. In a practical
embodiment, the lengths of the hose runs from each cup top and up to the suction
pump which establishes the underpressure ought to be of equal length so that the
suction of water from the cup shall be the same.
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10 regul ated, for exanple, rubber wheels that are

fitted at the end of a rod 2 11 arranged between each
weop/1Eaeh rod 2 11 forns a | eg fastened to theCT/Naa@®9/000188

and extends (see figure 4) 18i agonally (see figure 2)

down towards the wheel 111 that |ays on the surface

Ad raﬁ: h?gqu:ZﬁQ %trrglpg{fggg%em oqd tap gﬁﬁaﬂg?@w&ﬁ?gﬁ%&t% cligr:nce for
leading pwaydbie rlcmsG(nadt fouling rhatedel inalateheo Qrb%n%% He'%etiﬁg}
whlcfPfl‘ﬁ‘ tRA, | gﬁ? sﬁpﬁgﬁ PS% gZder&eg g@%@ |siyeﬂ¢ci ag fﬁgwn

paf t
in flgweﬁ %gpglqm@umpmretﬂ‘@evessgl 20 is Alsocomnattddhie ietss witttthe

suctigh eﬂ&m@tpﬁ:oﬁgﬁr{hélhgsg@bb surface during the travel
al ong the underwater surface. :o0 As the distance of

the nozzles to the sprayed surface is the same for all
The distance tA lire figutes) b@tm%eﬁrtﬁérﬂ?n ebiguaiess { 'dug”% cﬂfh% hull
e o

surfa@é‘% lé:l:‘Bnt%lle?{l]%) l%:ésg‘é C@ ﬂstpﬂghem ! i’ﬂe, digtanggis woulated in
that t he frav@ tlipthatthalds thenaupstieditied witrefddenewan khattdrise
regulétég Ufo?%xanﬂﬂél r%bbéR\%ﬂngsctHBjo él#eoﬂtgeofg 3 4 tig@%%ﬁfﬁ

aranl BT s B sl R s e e epmmnc
extentls ¢sod fl@n@%)sdhdgo@éllyt@ée %Qré Qhéé’\% Qg\gbﬂj&‘ﬂ (ﬂ% | tnﬂq tgat

lays o@#ﬂe%ﬁ}#aﬁ% 13? T (l)’et Iﬁggﬁoqﬁﬁe ged é 1 qan

1 gaboles Texilatgdtin thatet is
divideglja twenap thepooe taatis esthedd deshes! (&nmothétféﬁélelf 4tGhe e end)

that cé\ﬁb@rregﬂla&ﬁd E%ICE&QB ayeé |ﬁtggrgagllflpcp e}qgrogh @Jﬂg@d to the

fo MREEr al
fAMesrface will follow the stream of water in through the

drain and will be pulled further up through the
el i . via each sub-hose 122a-e,
Thess GIEES Bl Wi HRE e b Saediob i s abina desiesd ne
distanee éafipmgtheect l surfaa durinf e tFRBE Ky th%%o@?ﬂaLé sufads.
ianary per.
As thd cﬁ‘l@té%%etff tH ntogzlteg%o ?ﬁ@gﬁnr@é(ep ﬁu{lpﬁge Js ﬁ'ﬁ 6%@PJ°H?%F'T$
”OZZ'% Wﬂﬁrﬁfﬂ%m{t efhwataeil flov intoresthanutp al amyatirhexi al | y)
in the wall of the drain pipe. Furthernore, the stream
f ter _goest h the high pressure carrying rotary
A Cros% Sf:‘l\!’? 'R 0&%&%{]‘{% 3“6"3{ FePS Fﬂq‘égﬁr shewn imfigurechdmenehe of the
five cuppdhatis raBumiidtih¢he frameidrk anthd figiadesy, Qi st hrough the
nozzles 60 that end up at the rimof the cup around

its circunference. 5 As shown in figures 4 , 5 and 6,
Each quipe1 Ho petriss isoshapenand has hedapedsin ethdilowet E@ﬁph?érat A

edge 4l 6Pwhi arh f
ou?ed% ﬁh o a%:'cggé“deot% tﬁat JEZP% #ﬁfarc%\y@eret\ﬁgte rgrtom he

S 8% Y1%8UR: [SesUuckeddn Tawargsghe cup auleariBoat the tdpeoﬂ‘thélcup
dome, sudiaérgapd 97 is fitted to the mouth of the hose 122 up to the suction pump

that establishes a constant flow of water up to the centre of the cup. The fouling
material which is sprayed loose from the cleaned surface will follow the stream of
water in through the drain and will be pulled further up through the connected
pipeline 22b (i.e. via each sub-hose 122a-e, respectively).

The high pressure hose 22a leads the cleaning water from a water reservoir 230
and it leads the water up to the stationary upper part of the apparatus. The water
is led in the stationary drain pipe 97 through channels 121 bored out along
(axially) in the wall of the drain pipe. Furthermore, the stream of water goes
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Seen from bel ow towards the hull surface that is
cl eaned, the projected angle which the jet 66 forns
W eonaeRsdeiwards in relation to the tangent to PEENOE09/000188
circunference of the cup atiithe hull surface.
Furthernore, the jet forns an angle inwards fromthe

o o ) o Lt e
channﬁl Q)@tﬁn d&& ¢fethe eauprwalband ffinalbyput thieugh freChoLe9b0 ttl‘?é?c end
up atitRE ri‘Pﬁ‘Bfﬁfe é\,Tp SRR |i§C|FéL9ﬁfe?$q1ce( and 5 whi ch show the

nozzl es set up at” an an owards the centre in
relation to the tangent to the angle of 5 rotation.

As sthmrff@uéé %, baride tﬁbﬂd&&%scédp boY R bd AR ign of

the dly@i ok AR SR 108 5 a0 mIcLicRerb of tnbeswing rotate
Furthaemere, tihafet meszlesdireast aban ian teom:e@b&nom% tﬁ@%ﬂlesu?ffgce 10.

Soerf iy d B A8 0 S, o e
which) hedeheel ferain tungedrinveardalin velatior totheanwgedstame out

circurnferened of i @Upﬁéf‘ﬂ’l‘e"rﬁle Qlriddy %ﬂgﬁﬁé@%ﬁ ﬁﬁé ﬁltgor%rﬁé%g%&gle

22 0se part
lnwarggsrolrp §1e Yﬁ'fgﬁé' T i?d'é‘leéf‘ég@ﬁbeﬂml’eptmm@hezizlerspreiyssa jet

67 (figarg, 5)vd1|amaﬂlgﬂ@da?p&b>hmfa%li/ 'nﬂﬂ)WH%H@"thé‘beﬁﬁé‘%rf f%e éﬂﬁ The

qQul.in terial rel ease

direcﬁUrfa{)ﬂhQ A@ttec:ar{\ﬁ afsrsgé) g(y,re%t g/hmgh,\,sl@% thenarzles set
up at eppnpl@irctewasds trioerite |mrdidit&)rstoatheqaﬁgéntﬂtb&hé aPigREof

rotatch "1y RS 1A% gl BF i i fad et o s
errayﬁa\;@ fenargs dag ﬁ?ntrﬂ\%\dtfpﬁqawmgdhe ddrsady sstatlished streant 68 of

watertthat Ied direatich HoMRIgs Wd Beftthe of‘ﬁ{eoc#&; aﬁ? fb'ekﬁfbe ypwards
towarQ¥ ﬂ‘?érhqga i a? fgerégﬁ{ti%wsrhg% regrrr]}%gqllfﬁs)ofslwpl apd dﬁp(pﬁgr@ﬁ foullng
materig) @Vlltﬂ@\mmpw:aasds pnd)ouﬁ dzrolugh the draiRpipei for ﬁﬁﬁférﬁtrérﬁbéh
throudt 4 Hos285 ia i Hke bilfs 23f U'p‘fé@[‘?t e ubsadliid punawis
undergfeslnge @lﬁﬁtalgllséﬁdm thlﬁ wae whichileadsealk foating natbdaMaiards
the drjaﬁ!i pl 8. Nb@d‘@lu‘?ﬁa@faﬁb‘éﬁ Heeldd<dy dgrhc% gvgﬁttarc‘rli ég%nfﬁg%aﬁ body

e nout h t he nozzles an
ofwat%,:]e angle at which the jets 66 streans out of the
nozzl es is indicated by the synbol b, in relation to a

How tﬁé?@ﬁ@f L?;g 1 38 tc'gngb(ﬁ *nggjp?chmﬂﬁgl asr}agy gﬁﬁ@ggééﬁw the
help of ﬁr%aighcawng uetary headng Ad8ds diustratenl Inhtetairengiers,

the angle b can lie in the range 10-90 degrees. 5

the spray can forman angle of the order
To illug#atfgw_ el l;eéggt mvpﬁ¥gn provides a stream in towards the centre

and upwards with the help of a fluid dynamic underpressure, reference is made to
figures 4 and 5.

Figure 5 shows the cup 110 seen from below and shows the spray nozzies 60, in
this case a total of six, placed around the circumference of the rim edge 41 of the
cup nozzle. The suction 43 at the top of the cup is shown in the middle section.

The water jet 66 shows the sprayed out liquid that streams out of the mouth 60 of
the nozzles and how it spreads out. The angle at which the jets 66 streams out of
the nozzles is indicated by the symbol B, in relation to a tangent 65 to the circle
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line vertical to the peripheral plane of the rimedge
41. This neans that the high pressure nozzle sprays a

wQ eqoodiagonal |y in towards the centre of the cCREI/NOR002/000188
inwardly turned angle (10 4290 degrees) the water jets
spray in the relatively LO sane direction so that

i i p-and.the, cu tart to rotate.
drawfy) B et 1 ke & 7B8Y te0€ 16 foles i g entisumne Gessusked up
throughdb@suction 43war ds the centre of the cup. The nozzles

are nmounted at the |lower part of the rotating cup
ich is nounted and rotates on a bearing 113 around
Accofqiad §q,the ignepliqns tbe angla peasdistindhe fange $0-90udégrens.

FurtherBrd, 18é spREVEN fINPORR @n%ﬁ%ﬁtﬂ@@ﬁ?%‘r (‘ﬁe‘%s-sb d?e%ée%ﬁ with 2

. tablishes an even suctl . e centre
line "%@iﬁaﬂé’ erifhecafiane ﬁtf the B edapdd. Bhistmeansothat the high
pressuseihomzersprays ajetatabarailiie oRatdiahe Behublehg duhoose
inamxture with water. As can be seen in figure 4
the water/fouling materials are led through a particle
In an fnwarslly tpoed engles(iAr-ad0 clegosesydhe tvater jsteémay o thdirelatively

A P AT U U B

the et?qz] His ffpz %ﬁnggom@wllgﬁjmlndgwaais ®& demtitehef the cup. The

nozzlestied hoyingshai e 16W8r paRefake %t‘&%ng cEErv?niEI? #hBunted and
The hu nozzIl es

0 i . e construction. . unber o
rotates Yy 8y 113 orG AP iUl minect? laabecsarve. doyeietisngtion
pumpgot Aleownholihdard ghasdppoW@sglafa@%w@bufn %h%ilid%)nEin
the core RO Sl RE O YRR ORI NS B eRon R Ay materia
and ppEidsied arefushed logsetie afmixtureswith waters whi ch show

vertical sections through the O bearing construction
the s pi pe 97 and the outer,

[ising. lid drain, )
As Caﬁﬁ’%‘?‘?e& W&lﬂ“"’? éttgﬁ;%’%§5(?9lﬂ'@9m§termiﬁea@éaﬂ ithipugha particle
filter 226t for epanationtdfisolic partiqes bl; e fogﬁnhgi hﬁdt@ri&’lim. @Iuitgermore
: .ng-f or .hook-section on '

the W?%gegﬁ?%i ej%cg&# ﬁéebxgﬁrq%g%rbg’ %Em'?rﬁgr%ﬁwsedge of

the bearing 113 lies so that it can glide against the
In that iheGc Pk TRE KppRehl drod i PLRE N
| oestablis E@q“"gg?er BFinRRaC0n RS 175 one
oblaing, g, Mora Siadle Frrayen of e semsteusionr The@ubekeriafgozvieseand the
exact bptayirgpangle cah Behearsabpend@ing Wnahe tdontit
the aplahdbub shEl 8ol g O P N6 b o diiohs g ik HiGe

in tonards th in pipe 97. The bearing 113 is kept

in place tothe drain pipe 43 by a ring-forned plate

SR C T e

y out
Referéndedamnatie tdhe figieés 26 wikh Shéwweptickt Seliddt #PSugh the
bearinBecloPls%cﬁ'cPrP %mgﬂginlg(mgrsoﬁg td‘?‘aigfpipe 97 and the outer, ring-formed
rotary bearing 113. The bearing 113 is entered onto the lower part of the drain
pipe and squeezed up against a ring-formed hook-section 115 on the outside of
the drain pipe 97. The upper edge of the bearing 113 lies so that it can glide
against the ring-formed hook-section of the drain pipe on an established water
layer which continuously lubricates the gliding surface of the bearing. Water
lubrication of the bearing ensures that it can rotate with little friction and with even
water |ubrication in towards the drain pipe 97. The bearing 113 is kept in place to

1
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gaskets 88, whereupon an unspecified nunber of screws

120 are fitted to hold the cup 110 up to, and together
wowaob/142she rotating part of the bearing 113. TPEI/NO2009/000188

cl eaning surface is supplidd to the systemin that the

hi gh pressure hose 22a 10 is connected to a channel 92

' algle) t he Il o e f.romthe outside. The
the digln RS 48 Dyee fadhmeS el 427 PHiE B SR a.in Mihekolts 118 in
the lowergparbotiae drhsrpipe. 121 in the cup pi pe 97.
Furt hernore, the channel hits the radial, ring-forned
recess 119 which is cut out in the outer wall of the
The waigr gap¥inghighrResssare bearing 11Btis furtherditabiliseciaxiaty odt
towaregttne isther irfics c0g 1 [ ' '
qutrB% s'_iﬁﬂe of t%gqﬁéébggaﬁ?)ﬁgwgﬁngggﬁ g%ﬂﬁg@&&% of
9asKYL3 e Y NATEREN 9N Spgeeefia kel ssrewh 420 ese fitigd 1a Bold the
cup 1d0umtb, tinel tobether wiithe thi etatippaior thd BEalifs ¢83. 119
runs continuously round the ol e circunference. The
recess 119 is level with the inlet bore 122 in the
The dirafring gunfage isssupipliedda the systesemthat thisshigagrassukd hose 224
is corfidlc i ol ' ' tQ. .t janeter, o
Rl A Z P BRIGESH REMhe Ay PFafing Bihte e
channg %%eﬁ%r} dowawaEds ika caraxial, inner dingsfaiedechamhebs? tin
the cuhpipedRtF@ttRamere, tthe chaARBRhitsl#r gl t rlﬂ?g-FB%Fr{éEist%cg s 119
roug

whichRt BUPHE oy iyaoPine PO Geinain. tausiaradialy
directed putwerdiy thding bbwing 622 wHicloegts mfbein El@é ghiey differ sife Dhthe

: the inner. :
bearir. Bith SO T2 e RRRHIHERA sRaced depldisuasdhe hsaring
113 aruridhthe wheleqirsaRTfaignceuvhilecthe recesie! 119 enrmsicontirtuvaisly

roundahswisdle efraamfdréBcand further to the channels 122 of
the bearing casing 113 at such an | even pressure P as

possi bl e around the whole of the circunference. The

The r@qa?w tyisUeveltwithf thel iamg boge ﬂgziifd ttﬁéwFlem’qg 118 A9RZRDe

. . f n mut ua eve a
seen, $his robO6S FRY i WDs R iAol I Blolarito Peilemstesiqtane
inlet “Bﬁaﬂe't 2. 1$eaninghe stemadionrofithe dazinuipe, thpaeeesklinstaay s
distansbal el SMBW tRE W@fjalter%\eomglcﬁ"laﬂBeE ll;?% f’c%rgﬁe purpose of

eren The,_operation during

conting RUENTHIREA] Basingh withen eut rendh s beating f Adoutvine water

channiet 483 dathié egb 000 aplddurthbeand thrég tHdwo L 6@t ates 5
surprisingly evenly w thout any sign of I nbalance in

the system Furthernore, this construction anounts to
The ainp of imepetiatzanstriticionibtithesinngt, ming-foxinat, axianciedrfd hat

and the' iadRAbRANEE Y tH |4 . -
S iR e L UG g
space i 1Y ardiTyithes te tha AkarNels 9 2di ofdbe bearing casingoutaralr sich an
even gressuriedMas(foskibie BXLRIdRE WHEIE of the BlrclhifereHBe "R Spraying
t of RHhG AR Sigh'R i
outo rough the nozzles will thereby be as stable and mutually
even as possible. With this part of the invention, one obtains that the fluid
pressure in the annular space 119 stays stable and even around the whole of the
pipe circumference. The operation during rotation is thereby very stable. The
extensive tests that have been carried out show clearly that the cup rotates

surprisingly evenly without any sign of imbalance in the system.

Furthermore, this construction amounts to the same number of fluid-carrying, axial
channels that are bored down into the solid cup material 110 whereupon they run
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over into the tilted nozzles 60. 5 According to a
preferred enbodi nent of the invention, a given nunber
w@bBooess2ses sprayi ng nozzl es that face outwards PCDNORIVE/000188
outer side of the cup can ¢ fitted. These nozzles are
supplied with the sanme fluid pressure as the interna

over [ Hin Mol o sftir, iR hl ohamneing Scletad ot
outwaigs\dowretawarde dhRedterndledgastt ofitHeolp herd 8.8 dhannels run

over intYVeHgltd ﬁoiﬂé%@@e so that the support legs 2 11 lie
agai nst the surface. Wen all of the support legs lie

agai nst the hull side, all the rimedges 4 1 of the

Accorlitny 902 réferitdd émpBadithdiief VBhEbANG Egénit rﬁ{rﬁlﬂ?rh%f %’ﬁﬁ'

f 10. | th t wh
spravil ) 8es Hat Sotm olralds Somning piger side of tiaeup can be fited.
Thesendezips ess suppliéd withitise eaitfr@sbﬂldié W\?Shétﬁﬁ(‘afélr’thé!i@tﬁhfazsﬁo?ﬁ]es

: 0 - in war ds.. u i de. e
and cofifilb%o AP 4 fftredsd s ToRRlnal shbed of thh swmnce A

to the hull surface 10 is established and this

With thestidip &f the bBold hettichas ‘R(%Qt L%t @%ﬂbggﬁ&ﬂg gFac’?@d% f%gwards

femis set

suctl on,s u S
the sujfage.se.thak 1 Sueo lags 4 ieingainst e sreaaen sVbemall of the
suppartilsgisdie ageirst the ol dide, tHNGNE YR§ cliges QY dfthe %ﬂﬁir@?%%is%ill

. ' t ool , , t ery.

rave B S0t 8L A IAEL 0 i i o e

cup flg)ggm Hyougblthimgap A (figwedyt Thl@tlhdeﬁorféssmédﬂllg@h 'is?etﬁtaﬁlished
i [ | I gure ., ln.the
o R EAMSSERTE O 4 b

SySfe@t'%tsﬁgﬁ%F tddentiak edp distamee Artartbe doll surfacei1ns iestablished

and this distarsdAith t6@RRHFAES 0O hRIiIMBIndPZ2! e arns mounted in
a bearing which can rotate around the outl et pipe so

that the arms turn around the axis so that the arns
As theysuetionasystemtis setup eedhataredensithl @fp diBGareem tOHESuII

[ iech retains its shape and a,
surface HyBfd 1O MaM Pl HoW st RS Rlipa i s8tiab 5% Ghtains o
very sighle Mishing t0s!.siigh o vensilitle exient is subjeetcooaliiBRs.

The figure shows four such arns 323 as this solution

rises,a total .of six such arnms. 5 The | ower

An alt @\%kﬂﬁ&%h'qq FHOZH’& CHPICANSHPETIQRS ageerdingeto the inverdion is
shownigchemnaticzigién _figu@?,dnzhé T@i%dfﬁiv@ﬁticlidlﬁ §e§|tii§{ 3R ?@aﬁﬁsiorﬁ a
st 8008 ) Sl bl e i
nozzler g mcstnted iea Werating Whictacan aotatmaedindrthexiugiadpipel ofhat
the armBitGih R0 it is describe
the i conﬁ{eogltniagﬁévm th (ﬁwheatt mhlg%%f'ﬁg‘ép@%:é'% ﬁegmgtfgmgﬁavaql of

©CUB: The cup is fixed in a casing-fornmed pipe 397 which

further defines a drain 343 for

The figure shows a cup 310 which retains its shape and a number of internally
rotary arch-shaped arms 323 which are hollow to supply cleaning fluid to the
nozzles 60. The figure shows four such arms 323 as this solution comprises a
total of six such arms.

The lower peripheral rim edge 41 comprises a number of wheels 111 or fender
cushions that define the distance A between the rim edge 41 and the hull surface
10 which shall be cleaned. So that the distance A can be regulated, the wheels
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5 fouling material that is sucked fromthe cup and
which is further connected to the drain pipe 22. A
wo pevgAsisnered bearing 113 to which the nozzl e aP@BENB2®9/000188
are fixed is rotary nountedSabout the outlet pipe 397.
The channels for transporting the pressure fluid to

| ed pal ly (at 321) through the
11 4 B Cord e f e GwRlch rs YaS Roer Ta e Marawork s it i
desctibedingtonrestiveavitmthelwasking tdaliin figureaut ahgt® 10 the
hol | ow nozzle arm 323. The fluid Is distributed to the
six nozzle arms with the help of the sane construction
The gyp 'ﬁﬁ%‘efjl'&@&W{W@mlaﬁﬁ%aﬂhlsh dérthéredefingsta depih 343 for

foulingha
dci:l::% oawrgtﬁ’aﬂs sJH@ecPfr@ﬁﬁh@%%préHH \gﬁlg‘?ﬂs nﬁfgers&gﬁm%ﬁggcﬂ% the
Hoeag? t”.%’r é’”{n r WSz1z1I3et06Mh'C|Tﬁbe @pzdgeuafgws&m affe fixed is
rotaryt meuhtad dbqnutdhedmilet bEpeOBQWG'HWHﬁnrfe‘IH fdranap gqfne
S B L
pipe past 387 uariozmbpezentat ru througkl thi kearing t1eahd flrtisaiduaesto
|_t t

the h&llolnbEz18 A3 22 TIRSAAAN BRIALLA T Id Sk AR AL Vfih the
help ‘%&Gﬁﬁa@% ﬁ%n%frl&éloafmtt%ﬁmdp RNdithe Fotary paitsigf theemnadtmg to
the pipB 8931 0oj ect ed angl e which the jet fornms is 10-80

degrees with the tangent to the circunference of the

cup at the hull surface. Furthernore, the jet fornms an
The pigeg 323 rwi int &ie acchdehapd daWn HortethecibBet®iuil F | it chip 80 and

end ubhﬁ a\ﬁeéfdgh%bleatll@ed ﬂ—gi(ﬁ% ggﬁgﬁ?%%[}ﬁy rﬁghgu%d?f tglgt r%(ﬂ pB:}w#%the

drive E%‘N?F Eoréﬁewl%e thergronimett13 withafll theengzate mipes e rotate

aboutupe aixisa®5angl e in towards the centre in relation to
the tangent to the circle of rotation. This leads to
the m xture of liquid and fouling material that has

Furtheyomare| thesjet nanrles gre egieathar aM\glbhnthQn \ﬁ@ﬁaﬁbn %‘thé‘hGlW‘sbﬁace
10n é ovvar‘;“gTb'éljlé?l ﬂ go{l?% flr%%vﬁ?tbvrﬁ Q'H%n @ggvem@lﬁ]dgﬁgﬁlm fon.
Seen ﬁp%ah%vwv@fés de siderefitha hulevhichiisbeingel@fied: tie
projected bhgle \K/lﬁl@ﬁi’tﬁ@ dt fbhS1I10-80% a%‘?é%s ﬁgth thS ‘fgliqd%rﬁﬁ%tﬂ?%

tests t e COﬂSI
circunige @h? qum&ﬁﬁiw syripee; uderarare, tm:l@t faressan angle
of the|omdem1meerdeg¢@e;s deliatioit fretn Bk VdecaEn,, Wn%a&qﬁ% t the

high pfé’ééu?e hSE%T@%réﬁ?i%gcﬁggﬁq{gllxdg gheg lg ﬁ%&t‘epnq akthegtante offthe
cup. T\ngtcgqeommgﬁ the jefwakdee et U ainan baglsaunrtowad:lwm\% ddntiehi
relatiof4® thétéﬁgtérﬁ% ﬂﬁéjﬁfrclé o*?ottaﬂor? s Iady rtﬁg | Cﬁire\ﬂflllﬂmd

eanln 1 est S were Ca
and fOHﬁfgg mége B@'th@Eh%? CORE l@%‘e &ming trgesher with Wess Wiater 68 which

is suckembin. untisithegint eabs oS 8AdW bhilEd Bp $b%ERIs e outlet 43
from the top. The mixture streams up and out through the drain pipe 397 for
further transport through the hose 22.

According to tests that shall not be considered to be limiting for the present
invention, a fluid dynamic underpressure in the inner, central outlet of the cup, and
the ratio between the volume of the.cleaning fluid which is sprayed out through
the nozzles and the volume of water which is sucked in from the surroundings of
the cup is of the order 1:10 to 5:10.
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the range 10 cmto 1 neter. The tests were carried out
on the subnerged part of the hull of a ship lying in a
wh200boeso6 The vol une of fluid sprayed out fronPE@EED2@9/000188
was set at about 20 litreslper mnute at a water
pressure of about 300 bar, and the suction of external
In g Y F )%ustrg%tlhe sutlonfromthe pi pe 22, was
RiaKica) Sxs e, Cieaang: ??téé'\"?fercarﬁlﬂ@pét th e prototypes

of the X\amveeetlomm obthet WastHing tod uwmmgafdoﬁ wersl asédll W%Wﬁes in

e rifod 5 FAP1 Sl ThERR ERFLARBTINGE e RnR o
the hyHiof azszrup ynn@m 8 haybourl Theivoluoe gé filikinspraped okt fromdeach

cup WASESt é(‘teét?oLﬁ@d I t%se%eﬁﬁ r{u'té/ St ?‘V\fét gﬂ%ﬁ Eé%dt%o bar,

at. was

and fggt%&i'o@?ﬁ exterpaluater, @quﬁ@d&yﬁbawcbﬂn |fr§nn the pipre2, was
controtisd tn gbbaol O@qﬁ@é genmlrﬁmethﬁ éxahﬂﬁéﬂucsmof %frﬁﬁﬁéu c%

b
atterfERRFIRVEN gl itilis PopleSely direnes ohl'd rmsorimigncharondy By
collectingeanchtreptingno the watss i gi alganing enit@20effigutd 4), all

t f ction
mlcrd’éﬁﬁgﬂ%g%s \QQ}% kifled. h]enérg rgrgrng?taééﬁgf[ IR/%'% %$%rgamsmﬁ)mtqge
wateg hat &(ﬁsflﬁt:éa@lﬁmmﬁﬁ:waaﬁﬁouﬁlm tha outleir234 inUiguse dat er y
cleaning fluid to Ioosen the fouling material and

Th cIe n.t he @E{hﬁg the same tinme as_ every washing

e GanUSIR i Wigshin Qt toplacsording te the inventon sepresgnts a

consierable step forivaad #pihis edaaway for further treatnment,
characterised in that a washing tool is applied mhere
each washi ng apparatus is in the formof a 10 cup with
i ntegrated channels for supply of fluid to integrated
sprayi ng nozzles (60) for the fluid around the rim
edge (41) of the cup, and with a central outlet at the
top of the cup for suction of fluid and fouling
material, and the cleaning is carried out as foll ows:
the construction is brought to the surface with the
rimedge of the cup(s) a 15 distance (A) fromthe
surface (10), - a suction (a fluid dynamc
underpressure) is established in the outlet (43) from
the cups, said suction contributes to pull water (68)
fromthe surroundings in under the edge (41) of the
cup, in towards the inner of the cup and up through
the outlet (43), O - a fluid is sprayed out through
the nozzles (60) which nmakes the cup(s) rotate and
| oosens fouling material fromthe surface, and the
m xture of fouling material and water flows into the
al ready established stream of water in towards
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the centre and up to the top of the inside of the cup
where the established suction - is at its strongest,
w@ea954250¢ he mi xture of fouling material and WetEBENORE9/000188
transported away to said farther treatnment (220). 2.
Met hod according to claim1, characterised in that the
cup nozzles (60) : Ti he lower rimedge (41)
of the cup and arg—émm towards the i O
centre. 3. Method according to clains 1-2, i out on
[ L0t hat Ld Lets are s, ed o I.C
1. CMRGAGh 7ol 58Cehila o sttt cEjifg tasisFaL Y Grsucss Ming
undepwaterwith aavaghing tos! irtherformenfgeframs) carfstiuction with ndmber
, i N 5
of weShi® a5yl iRt 8 t0s 0t o LB mage v
spray,SUt Bfery cleaiadifivg 1o doesest e fouting ewaiesatand dean the
surfatéyat thb@ammtimrﬁ qswgy Miﬁsh]!rli‘g ﬁ%ﬂ aétgg@s_r%% BhRixIrE AR R fluid
nd . [ s aflu , ,
and OIS B8R S el e Sy for tubinel Bedirent shawotasisadn that
t Bavasllingrtoalfis appliedl whersheach washMnggpa.raﬁubriﬁuﬂfheLhﬁn of a
i and 1 is. sucke
otp @Wléjﬁat heéhs urr (l)sth%g Is}é%éh}@ f%d W@‘?‘%%{}%gée"cg?rfw”%“%z . (60)
for th Tgid Sfauneiae e ee 4 T) o BRalps apdayitic hmeatraboitistdit itie
top oft that cupfor GuBtibs oPAGH HMd follinG hadteridt bhd%hE c%%%fn/g)ifstéc#?ﬁed

circunference (41) at a constant di stance /
Ou’ta%ﬁ‘@'%'l surface, said distance is controlled with the
htflepcaristamtionris b{hht jo tHeesurexgs Witk thavicbdgabr B cupés) a

; i i he frame construction, wth eac
d'Stai%g@?FfEﬂitﬁ%%Qﬁ?%%m( 1 1) the free end of which
£l

cofsticies (aTlpishdmange uadarmressyre) isl gstablistd mtheoutliee (43)
from t@adups, sarNsLidiBHontNifes ’éé‘ﬁuﬁ‘Walt%rZ(@?z ﬂ?ﬁy&h@i sr.]dg%%%‘?ngs in

unde SRR AP el T iowalethndener of the cub and U irough the
outlet@8hi ng tool for | oosening an::l removing fouling
' 10 in nder, wat er,

conpils AR oI 1 Hoales ol Vet FEuES spe cupcs)
rotate\,@;gﬁlq%eap feulingusatenial fom ine swidee, landubémixiuré of fdiging
materfal Bn@CRatefABNS ihdthe Wby estabIsRLE r&re%hf&ﬂhgﬁqglﬁ ’t{#vﬁ%rds

to the washi ng apparatus Yor Spraying out “so th _
the C‘Wg%?%] UQﬁBé?%i%Ofamé ingide of dhe suphesadhe estabtisked suction
is at itsadtonggstradrer i al from t hed. 0 S;Jrfla_ce, an? o_ut: e:s to

j ' f flui n oulin eria o .

Al Biabie Dbl Roteneleg et tefiharsbanias ridg
furthepfrpatraent(228)i n the formof a cup ( 1 10) with

i nt egrated

2. Method according to claim 1, characterised in that the cup nozzles (60)
end up in the lower rim edge (41) of the cup and are set at an angle in towards the
centre.

3. Method according to claims 1-2, characterised in that fluid jets are sprayed
out which each forms a projected angle of the order of 10-90° with the tangent to
the rim edge (41) of the cup, and also an angle of the order of 10-80° with a line
vertical to the peripheral plane of the rim edge (41).

4, Method according to claims 1-3, characterised in that the cup construction
is set towards the cleaning surface and establishes a fluid dynamic underpressure
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channel s for supply of fluid to the integrated
sprayi ng nozzles (60) arranged - around the ri m edge
W@ 20p/14506 he cup, and conprises a central out|BCT/NO3)09/000188
at the top .5 of the cup fa8 suction of fluid and
fouling material, that the cup with the integrated

(suctiEdeid st bt 2B Heftyen e Solmeof fidaaeh fisyraved out
throughdhe ipzles{60) apd the elubTeoiater veHisters <lickbans srom (1Y
surrotjhemgtsh? iﬁﬁe{%@ﬁ{e(t?@}o ??‘fg}t hat the outlet (43) is

arrarged a op par the central section of the
cup (110) and is connected to a body which can

_ onnect ed 1 an
5. eainbislecbiuing rbiaRs 9l fd b SbiBhbed [Pt B L0 IsHEcllnt o

th t
rotatg W§h3§§ e?i%)e Ogih%aﬁ cirpemigrensed4{)1ah a spastantdistancedde to
the homgmrfaSe,asaid\amr&Eeﬁg mﬁ@nlgﬂ m\gtﬁlmfgiea\ﬂ% U] Zgacaeors (211) the
> | . . S

onf RESARUFEATE B A 0 U e Por i B pacer
beingna redh 2 t)phe freapprat at whichomonpises a;l femiegigm vVIa@el (111) set

. i i t
up to HBAGHKS! b thdva élBﬁg,lqug}tﬁlt“%ﬁh%? es (60) end up a

ower rim edge e cup and are set at an
angl e towards the centre. 5 10. Apparatus according to

6. cMsthsd acBordiitptoddthiph 5SERardttdrRal ih igattRE gbsféttaﬁ%é‘ PEF st in

an angle seen Trom above Towar

t, at
the rag{lgr%f@jetoglg tRat each jet forns a projected angle b of
the order of 10-90 with the tangent to the cup

(of rf . | so _that the jet
7. PSS ERE it Bbslfa B B BuBhOTre Y o Sufgee
(10) lyipgtunsier wager, rempasisingra frameptamsirustion véth a muettsss of 4shing
Hud and i ' :
oAt dnd 80053 e RUREIE b S ey supey o
watery clearing Juid torthe yyashing aeréar@?leﬁ fos sgraying evi em thatithe
washiagtafipdratussare rhhidé tb thtaenand ttﬂléﬁé@h ¢§L§5|Hfgetgb¥éhﬂdl‘ﬁ*otm the
: et . the cup. an e ratio
surfagel ¥l oG b I initt e oyl 0 ing Bletoddlp tugler
treatmgnt, ehaiacigiiseddnnozzl es L5 (60) and the vol une of
Wah ' hi j r r L oundi t
- gea{mﬂl\gzshuﬁg Sa?bﬁthﬁéeiu% s dfgrtﬂg}qumﬁ leétcg%{’lﬂgy%it?%ted?gted
changle far sURPMARLHid 9 e iptearataskspraying, namese@0b reagetin
aroundhhe rinh edgar(4i1)Sofcthéam@‘,idnﬂdeﬁﬁoﬁb’e@légbént}‘\élt&ltlbh8433dag%e top
t e gt opst ant, di stance (A) to t'he
of theﬁ%‘ﬂ ’l?’gﬁpi?{é%éflﬁ%{ﬁc?”g’l f‘éyﬁrﬁ%@qt?”%‘ont rol 1 ed by
dinat ﬂ‘t@blur_e withribe lintegrated nog2es 1H0¥ istsiee dpito rotate bsame
conse?%@ﬁ&:{es%?ghéggpra?ﬁ':gtm dffy,end of every spacer
t%gpthe r?m edge (41) of the cup is set up to be brought a given distance
(A) from the surface (10), '
that the outlet (43) is arranged at the top part of the central section of the
cup (110) and is connected to a body which can establish the suction of fiuid out
from the inside of the cup so that fluid can flow into the cup through the gap (A)
between the surface (10) and the rim edge (41).

8. Apparatus according to claim 7, characterised in that the cup (110) has a
dome shape where the outlet (43) is arranged in the top section of the cup.
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fender or a wheel ( 111) set up to |lie against, and

nmove al ong, the hull surface when the washing tool is
worewed4250é 13. Apparatus accordi ng to cl ai m 12PCT/NO2009/000188

characterised in that the dPstance (A) is set in the

range 0.1 to 10 cm 14. Apparatus according to cI aim

8, teris nthat casing,(97) at th
. 2 AeRAfE R NG I gl 228 o altitd netii et e b rpzles
(60) ¢I®i upratdlee Evaraina eldgee(40)lé12thef cup asdravabetodt droghgléGowards
the Cgﬁ{rgrl al and also a co-axially, externally arranged
et for cleaning fluid to the nozzles, and the cup (

110) is rotary nmounted to the outside of the casi ng

10. ( Q\'bbavatﬁs%c@br‘oﬁhg‘ﬂ) Q@ﬁﬁ@‘?tg OBhar%cgrseéﬁH@ﬁﬁﬂttHé spraying

charac

nozzG§ &tk Sel'Gt o 2 SosfLiraR e oW ik SUfars 50 Eaicagh
forms & pirdjetted dreyle ettt ordorzel £3-98Mdith ANE Lkt 6 tixtap | Y

ciroutfSrRA8E d o FBT B IRE B she ot B i€ B e o
10-8% hwithallipe((92Byertical théhe peripbsrs] inel6f thapjmieaiges41).

according to claim7 , characterised in that the frane
cgnst ction is a trusswork frame (200) which

raliis agCorgishio ¢Jainas, ps1Q, 1atmragierisad dnithaitiecuy (110) is
adjusmmmsble aphagaihst thb%drra@@f’ﬂ Oﬁaﬂa a M@hﬁb‘dﬁ% aePiighéYa fluid

dynapf, GodrBlossure HET G, EEBiralpul i ABLS! becPaanditap ratio
betwesmihs mlume\bfsﬂmng\ﬂumihmbnhp@spmyﬁedvcmt(tlmmghtlhé Pbzzles
respectiv
(60) émﬁtrh% \Fd@?f\r}% o;f lﬁgﬂewﬁﬁfg)légﬂcl}%@ﬁ frél%ot]ﬁgﬁélrr él@ﬂlr]gggofﬁgme cup
(110)t'$1@fih%w of JHiG e AR fifth cup LO( 1 1Cc) is
connect ed to the point area of the cup. 18. Washing

12. LAkl SBSSS G TR Whdlerssnn B e
arrangethe bedroughtwiitrthe esugmefmfnm/qam) 80a aoRStEAt ARt (A) to
the hdPburtRkd, %aibedlg C‘égg% cBRtr{;{‘%f R gmsﬁ%blaz%qgsfh%%rgﬁgéf@gﬁg
fitted frb’qhesfpara9|q¢@struct|m§§rt eleed end ohgvenytspricat cd)nnpmsé@e

fendeﬁbfbam@eelﬁmm)oégt'@tt% IfePa |h§tgaha%8@é(5féhﬁaﬁ'felﬁ IS &

further treatnent racter I Se

in
when ﬂf‘lef"@éﬂ @Z‘eﬂ \ﬁd’é‘ﬂY% apparat us conprises a cup (310)

with internally arranged rotary arns (323) with

1o, BB, BREFED o R o2 i abfed et 5§ b S

set in tﬂh% range 8deto(togm.

14.  Apparatus according to claim 8, characterised in that

a casing (97) at the top section of the cup defines both a central outlet (43)
connected to a hose (122) for removal of fouling material and also a co-axially,
externally arranged inlet for cleaning fluid to the nozzles,

and the cup (110) is rotary mounted to the outside of the casing (97) via a
gliding connection.

15. Apparatus according to claim 7, characterised in that said inlet defines a
channel system that transports the cleaning fluid to the channels/nozzles and
comprises an axially arranged ring-formed channel (119) in the casing which in
turn forms a fluid connection with the fluid channels (123) to the nozzles (60).




LO

means for supply of the cleaning fluid to the nozzles
(60) for spraying the surface (10) to | oosen the
wo cwbitsxgoérat eri al and to get the nozzles to rOPGI/NO2009/000188

inside the cup, an outlet @43) at the top part of the
central section of the cup and which is 5 connected to
a suction body that can pull water fromthe inside of
the cup so that water can flow into the cup through

16. t Appasatus Arcoreingstenclaine 7s chamoteriskd)indhat thadrarhe edge

J di .claimil
consiidetion s & fussyiR Hefhe 200 BhiCh Reuielisgs B MmBaptoypr 0
arranggd rayiuply spagsd apant by thedframet he top section of the

donme. 20. Apparatus according to clains 18-19,

clAgracterised in that, tg nozzl e arrrs_(323% rotate

17, ABRG ths 2EsRTsiieio QA 46e Ghrasterisechinihat thesirames
const(aaidn rmseamapbmmidte'hﬁh@pgrwﬁﬂi?s,(fprleﬂa?ﬁ ehhoshspe which
supp i Be olIBS 1] ifer Mo ddubtr of dhs' & éﬁ*%w)!ogefgﬁggdiVGIY) of
the fivehaups: { EI0) swel fitted alartg each legraf the \(-6Bapeawhiteethedfiftadup
(110.;?11159[3@”,;&@@& %twehﬁoagﬁy?,fe%cggf li%lq% so that the m xture of

oul rngmateri a Iui “Sis the established
stream of water up in the centre of the cup. 22.
18. Apestiidifooh fsrdb el lrahiBvi ing nSaYeFi i |
(10) I@F taLwlt d%gé n?zzl gé%ér]?rrrxlsg (@gg_?f;h{f%rﬁr%ggﬂﬂgels Elﬁm%higﬁgé&
g 4G WA, 60mBriERg 4, Gao1econssticlion sithwp SHMbRIP Washing
apparatepanid sgt up ta baibmsugdti-ta2he soefaas mé'f!aﬁ§ for sUgPMRbS 8 watery
: ef ines bot :
cleanfi@ g6 §Rwanhdppafatls MGV holF a0 Hesfulhg matgria
from thersiitpss, and outletsdpdring thermixurereiifvid and foudling material to
furth ' it
s e DB A PR i
of 8Hﬁg é)“_’{ Rintemg Hégfmgﬁﬂdom@@@ﬁi(ég% with [seraying harzles
(60), whersethbosupi isget Lipita beynated withatsviin ediged (4d) agjistgng% (A)

' 24. Apparatus according to clainms 18-
from t@%g@%ttcggﬁ]g)éd in that it conprises a rotary casing

vienes forssupphy pbiheraeaning divithto thevwrozzles(@9) fer dpraying the
surfadel{108 to fodekbhRe ?&ﬂi_ngﬁpéfériél‘ QanR g;gi %{n{g%ﬁuﬁ ﬁogrotate inside

th ropeller in the m e and pus
€ Cifat eri al behind and up into the outlet. 25. Apparatus

aarc outletn@ 3) at Wieetopiparinef hieaseeian geé{iﬂ?ﬁb%éswg %M@hﬁch is
b r ought

ised, | hat th !
conneche 0 SLLRGT obdle 1R bah tfBier Solnina s idne ap pracfbat
water cap flout inte the e thraugh tre gap ¢Ahbetwae blel eaifaee (10) and the
rim edge (41).

19.  Apparatus according to claim 18, characterised in that the cup has a
dome-shape where the outlet (43) is formed at the top section of the dome.

20.  Apparatus according to claims 18-19, characterised in that the nozzle
arms (323) rotate along the internal surface of the cup and the arms (323) are
anchored in a grommet (113) which is rotary mounted to the outlet-forming (43)
pipe (397).

21.  Apparatus according to claims 18-20, characterised in that the nozzles
(60) are set at an angle towards the surface (10) so that the mixture of fouling
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adj ustabl e I ength spacers (21 1) fitted in the frane
construction, with each spacer being a rod (21 1) the

wo c@e/1€2506 of whi ch conprises a fender or a wherCT/NO2@2)000188
set up to |ie against, and2tove al ong, the hull
surface when the washing tool is noved along the

face. . rat according to claim?25
matefi o i Bugh iFe RatouRiSdrtieatelvate 1B 10 dhe pantmer the
cup.range 0.1 to 10 cm 27. Application of nethod and
washi ng tools according to the preceding clains, for
cl eaning of surfaces under water, such as the hull of
22. sHigraraiig gscardiag ie cladvacite2t charactariseddndhatt thekmzzle arms

(323pfoein GiftiId et QUBpR UeAIRG fyldBIhaBEISBE]  LCt T ONs.
28. Application of fethod and apparatus accofding to
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externally arranged annular space-forming chamber for fluid supply, and the rotary
arm (323) is mounted so that it can rotate to the outside of the casing via said
grommet (113) and has fluid connection to the annular space-forming fluid supply
pipe via a gliding connection.

24.  Apparatus according to claims 18-23, characterised in that it comprises a
rotary casing where the nozzles run straight down alongside the outlet suction and
is set up to rotate like a propeller in the middle and pushes the fouling material
behind and up into the outlet.

25.  Apparatus according to one of the preceding apparatus claims,
characterised in that the cup is set up to be brought with its rim edge (41) to a
constant distance (A) from the surface, said distance being controlled by
adjustable length spacers (211) fitted in the frame construction, with each spacer
being a rod (211) the free end of which comprises a fender or a wheel (111) set
up to lie against, and move along, the hull surface when the washing tool is
moved along the surface.

26.  Apparatus according to claim 25, characterised in that the distance (A) is
set in the range 0.1 to 10 cm.

27.  Application of method and washing tools according to the preceding claims,
for cleaning of surfaces under water, such as the hull of ships and platforms,
concrete constructions, tanks, pier constructions and other underwater
constructions.

28.  Application of method and apparatus according to one of the preceding
claims for collection and removal of polluted sludge from the bottom of harbour
areas in shallow ocean regions, canals, straits and the like.



