Marine growt h renoval device Field O The Invention [0001] The invention
relates to a marine grow h renoval device. 5 Background O The Invention

[ 0002] Hydweubiiwewisse brushes have been tried in the pastcieG2omrosas gr ow h
cl eani ng but have never proved to be capable of rempving anything nore than
soft growth and sponges or a very light coating of hard marine growh. This
handi cap is 10due entirely to the lack of a suitable brush head - even the
nost robust industrial- sized brush is reduced to a cIo?ged agﬁ tﬁjztedl
usel ess weck after a few myputes of contact. with a well-established col ony
of linpets, barnacles, clangﬁéﬁﬂeﬁﬂ%% fHEWa{%%ﬁﬁﬁ\ND 99/ 48623 di scl oses a
cl eaning device for cleaning the outer skin of aircraft, the bodies of |and
vehicles, or_th Qulls of boats. The cleaning device has a 15 cl eani ng head
which is arrgﬁé‘gﬂ’ dihedprentioBe end of a | ongitudinally extended, tubul ar

shaft and compoijSeSTRe k&R attORla made &B@ﬁfﬁeﬂﬁvhﬁ%’ﬁc‘es driven in a
rotati ng manner by neans of an electric notor. [0004] Presently, two nethods

are cohmonly used for the subsea renoval of heavy, hard mari ne

grow h (HH : n nd hi gh pressure (HP) water 20blasting fromfor
exanpl e, t@ﬁ%@?%’%;&?gﬁ’egn‘éﬁnﬁgs hul | . [ 0005] Hand tool s such as scrapers

and chi ppi ngoneziner lydraaliextife biakles Have et QA iV theapadt ForMBaS@NBtoWINY. AS
such, - their use i ter is restricted either to cleaning very snmall areas
or when ot he?le%"r“é%lﬁ?tﬁgwﬁé‘t"%ﬁovéﬁéo Bfalé*\?’éfi P%WP@.V“{%O@UQ]W% an pothst i ng
nder vt or A B e B Ao AR AN (TR ol o TP AR st ry
for oVer 20 Jusaensirelyito ¢henlagle abe suitable brugtpbeadot emenr theemept oolist indasioalt _
e e S TR I
certai n undecommicewithiatwidlt¢scablisieed coloay efjlinpee aniaelpy) dlgss ahdagbdwirms degr ee of
both skill 3[9803] WO 99/48623 discloses a cleaning device for cleaning the outer skin of
aircraft, the bodies of land vehicles, or the hulls of boats. The cleaning device has a
15 cleaning head which is arranged on the free end of a longitudinally extended, tubular
shaft and comprises a cleaning tool. The cleaning tool is driven in a rotating manner
by means of an electric motor.
[0004] Presently, two methods are commonly used for the subsea removal of
heavy, hard marine growth (HHMG): hand tools and high pressure (HP) water
20 blasting from for example, the underside of a ship’s hull.
[0005] Hand tools such as scrapers and chipping hammers are extremely diver
intensive and time consuming. As such; their use in water is restricted either to
cleaning very small areas or when other cleaning methods are not available.
[0006] HP water blasting is presently considered a cost-effective method of
25 removing HHMG underwater and has been used extensively in the commercial
diving industry for over 20 years. It can remove most types of marine growth
without damaging the underlying paint coat and is about ten times faster than using
hand tools. However, HP water blasting has considerable limitations in certain
underwater situations as the equipment requires a certain degree of both skill and

30 experience to be used efficiently. To use the blaster safely, a diver requires both

hands while remaining stable underwater.



30experience to be used efficiently. To use the blaster safely, a diver
requi res both hands while remining stable underwater. WO

2011/ 090486R01/86R3810/ 000018 [ 0007] Al t hough an ef f ecti vectraahofomoooas eani ng
a few square netres, HP water blasting is not efficient if the job involves
cl eaning areas of tens of square netres or having to constantly nove

| ocation. Fromthe diver's perspective, the underside of a ship's hull is a
| arge, flat and featureless plain, devoid of a structure to which to tie a

5rope or wr 00 i te lack of purchas gt s needed
to attach t hgmr0 ibggi %Jétgﬁ%%gg% g;@&ﬁg%gseﬁf%o hcgeagﬁlés? gerw 5?1%??18%%‘3?’81{? h&or ksi t e
and provi de bhesting isatot effeieat ifrtheioblinesives deahingieas ofilnk iof YquarbmestLsr

bl asting soo roves to be an expensiye anpd . tine-consym ng operation.

10[ 0009] Ther E‘aﬁgg f%@“&nﬁ%@d"’? EOC o‘éjf@“&tﬁ%d@ﬁ BREFRASHYS dhspndersiderd agr owt h

cl eani ng/ r emgy 's,hlﬂlsiﬁ?ﬂffir%&'ﬂét bt feh@AdMest Pl e 6F 8 kg ok 18 Whicdkes $gla
greater than 20 nmetres L (length overall). Summary O The Invention
15[ 0010] Accoreie Wits- enbodi ments of the invention, there is provided a

mari ne grow vy - i t nte riwve notor which
all ows the roibggogﬁc‘)”vlvt i%rtgﬁg%rg]ﬂagé&(ﬂcoggf‘%ﬁ%%% 'Fl"cﬁ %I?egg?de%a%gﬁ ﬁlgr{lgéﬁ?igs, t he
mari ne gr ow hecessapy & gelahé blastemalduistisago the Mﬁtesdnﬂmrbﬂdetﬂmrﬁgop%ra&&pd
surface; and a,plurality_of rigid stripping elenents rotatably nounted to
the base st rWd@&PB{ea’{RﬁeﬁéiSWbﬁltgt‘%? b”ﬁfeﬁgpaé SQongHOYss o 98 39| FpErsiteandt i gi d
strippi ng el giRtiohsuImg SperhtisPUgh the base structure to extend fromthe top
surface of the base structure. [0011] The invention will be further

i1 lustiPated [0909he There owithes d@eBredi {9t irentovenitheh effeqtiveress eoft matine gowathi ngs.
cleaning/removal, especially in cleaning the underside of any vessel greater than 20

metres LOA (length overall).

Summary Of The Invention
15 [0010]  According to embodiments of the invention, there is provided a marine
growth removal device, adapted to be mounted to a drive motor which allows the
marine growth removal device to be rotatable about an axis, the marine growth
removal device including: a base structure having a top surface; and a plurality of
rigid stripping elements rotatably mounted to the base structure, wherein a stripping
20 portion of the plurality of rigid stripping elements passes through the base structure
to extend from the top surface of the base structure.
[0011]  The invention will be further illustrated in the following description, with

reference to the drawings.

25 Brief Description Of The Drawings
[0012]  In the drawings, like reference characters generally refer to the same parts
throughout the different views. The drawings are not necessarily to scale, emphasis
instead generally being placed upon illustrating the principles of the invention. In
the following description, various embodiments of the invention are described with

30 reference to the following drawings, in which:



25Bri ef Description O The Drawi ngs [0012]In the drawi ngs, |like reference
characters generally refer to the sanme parts throughout the different

vi ews. Thwodoawiongs are not necessarily to scal e, enphagcs/sicnetomashis
general ly being placed upon illustrating the principles of the invention.
In the foll ow ng description, various enbodi nents of the invention are
described with 30reference to the follow ng drawings, in which: WO

2011/ 090435PCT/ SG2010/ 000018 [0013] Figure 1A is a perspective view of a

[ wt | b h.accordi ng to. one_.enbodi nent of the present
Mventi on [ DI Bt 13"iS S e OisS Spct trve’ driworemoy or ot h

renmoval bruslcseding & 6@ entboditdnbef the pheehti®@htiod. t he present invention.

5[ 0015] Figure 2 shows a biasing el ement being aligned with and coupled to a
respective st@%fbi nfiedret 2 it IeTpeeiteeVisv oh srarie arersd-remeval dnush vi ew
of a porti ona&for&ngmneﬁlegélg%d?méﬁrmfé 6%%}ﬂt:ﬁx€erﬁfoﬁprd' ng to anot her

enbodi nent of the present invention. 0p I gure 4A shows a .
cross-§ect i oQISlvi eligofe 2 shows adnasiig element beinglabgidd wilh and)mhpl]eldayo ae
according to_another. enbodjnment of the present invention. [0018]Figure 4B
shows a pl an'V eecvxllvgfmgplr?ﬁrelieﬁ'gngrovwh renoval ' device according to one

enbodi ment ofootéle PFRERNS shéweBtdréds-sectional view of a portion of a marine growth
removal device according to another embodiment of the present invention.
[0017]  Figure 4A shows a cross-sectional view of a portion of a marine growth

10 removal device according to another embodiment of the present invention.

[0018]  Figure 4B shows a plan view of a marine growth removal device
according to one embodiment of the present invention.

[0019]  Figure 4C shows a tip of a stripping element, according to an embodiment
of the present invention, tracing a circle as the stripping element rotates.

15 [0020]  Figures 5 to 8 show embodiments of a stripping element for use with a
marine growth removal device according to one embodiment of the present
invention.

[0021]  Figures 9A to 9C show further embodiments of a stripping element for use
with a marine growth removal device according to one embodiment of the present

20 invention.

[0022]  Figure 10 is a perspective view of two coupled marine growth removal
devices, according to an embodiment of the present invention.

[0023] Figures 11A to 11D are perspective views of individual components of
the marine growth removal device of Figure 1.

25 (0024]  Figures 12A and 12B show different cross-sectional views of portions of a
marine growth removal device according to another embodiment of the present
invention.

[0025]  Figures 13A and 13B are close-up views of the marine growth removal
device of Figure 1B.

30 [0026]  Figure 14 shows a rigid stripping element being depressed into a base

structure when the rigid stripping element encounters a protrusion.



[ 0019] Figure 4C shows a tip of a stripping elenent, according to an

enbodi nent of the present invention, tracing a circle as the stripping

el ement rwbabeweo43ss5 [ 0020] Figures 5 to 8 show enbodi meaotrscablomosiisi ppi ng
el enent for use with a marine grom h renoval device according to one

enbodi mrent of the present invention. [0021] Figures 9A to 9C show further
enbodi nents of a stripping elenent for use with a marine growh
renoval device according to one enbodi nrent of the present 20i nventi on.
[0022] Figure 10 is a perspective view of two coupled marine growth renova
devi ces, according to an enbodi ment of the present invention. [0023]Fi gures

11A to 11D a[e82pEr sPagié UG $Ho@wSa Gharind dirsivi m6IMRRAR! Scrdihf Qo NGHel NE
growt h renoval device of Figure 1._25LQ024]Fj ures 12A and 12B show
different cr GQQE@WF phthe PrEshANVERtiqHs Peing ARPLIGH oatamplrRas suifestt h r enoval
devi ce according to anot her enbodi nent of the present invention.

[ 0025] Fi gures 13A and 13B are close-up views of the marine growh renoval
devi ceSof Fi detailedPeseadpidR6] Fi gure 14 shows a rigid stripping el enent

RN R T EN PR R L
shows a mari agn@fabdécd i provadedd dVE 6Rrine gME HEdcd B a@iReEBRIhéEIEd B2 t he
present inve ;[‘ilff(:) rr}fototiﬂei\;/hlngl ﬁﬁ)%!sitﬁéj mglq;[leogr%w?ll raerr]nabrvalsclljervficaectg be rotatable about an
axis. The marine growth removal device includes a base structure having a top
10 surface. A plurality of rigid stripping elements is rotatably mounted to the base
structure. A stripping portion of the plurality of rigid stripping elements passes
through the base structure to extend from the top surface of the base structure.
[0029] The rotatably mounted rigid stripping elements facilitate removal of
marine growth. Thus, only some of the plurality of rigid stripping elements may be
15 rotatably mounted to the base structure. On the other hand, all of the plurality of
rigid stripping elements may be rotatably mounted to the base structure.
[0030] At least one of the plurality of the rigid stripping elements may be able to
translate through the base structure to vary the height to which the at least one of the
rigid stripping elements extends from the top surface of the base structure. In
20 another embodiment, all the rigid stripping elements are able to translate through the
base structure to vary the height to which they extend from the top surface of the
base structure.
[0031] A biasing element may be used to engage each respective rigid stripping
element to have each rigid stripping element biased to extend from the top surface of
25 the base structure. On the other hand, one of the plurality of the biasing elements
may be used to biase more than one of the rigid stripping elements. Rather than
being a separate element, in another embodiment, the biasing element may be an
integral portion of each of the plurality of stripping elements.
[0032] A mounting plate may be coupled to a bottom surface of the base
30 structure, the bottom surface being opposite to the top surface of the base structure.

In one embodiment, the biasing element may be disposed between the mounting



5Det ai | ed Description [0028] According to one enbodi ment of the present

I nvention, a marine growh renoval device is provided. The marine growth
devi ce i swedapt®dizso be nmounted to a drive notor which atireeaotoveoonmri ne
grow h renoval device to be rotatable about an axis. The marine growth
renoval device includes a base structure having a top 10surface. A
plurality of rigid stripping elenents is rotatably nounted to the base
structure. A stripping portion of the plurality of rigid stripping elenents

passes throu t ure ext nd fro sur of the
base struct u? fed F@Og%] %1% S;to ttu eabI'dh%rrrnuattfﬁ o' 239 ers?’f‘f’%‘ﬁ‘i“ﬁﬁt éﬁeeﬁ@ﬁ
facilitate rehmmdma;fbermspdsaigtmwthnemmumgméy sone of the pl urallty of
rigid strippi’ ﬂg:ﬂel errents may be 15rotatably nounted to the base structure.

On the ot her d, ARy dgyice fhat conpesform piasing may; e used fosghe biasing slemest. ray be
rotatably nopst Reah@, HELRARE efhdeHf Al Be 4 Qg-ﬁl%] éia h%ﬁﬁaﬂ?@%a‘? SrTaﬁ NGhe

plurality of the rigid stripping el enents nmay be able to translate through
t he bake st r bi@sing elemgnimayalsthbe fredogiatoricouplpd toha hyeawdic syserst one of t he

rigid stri eI fr the urface of.th

st?ucture. plpﬂr?ﬂggo anot% Pl%ét’%o ?)ﬁeorfﬁﬂg gufah{t%gfﬁl STPPRSi T@%%Wéﬁt_s are
able to t ranhdvataﬁytsimtabllkghnich?e ﬂﬂs&fcﬂitaﬁemﬁlw @@ppmgmmnhb%r%wghg fEKa{I)@le%*hl ch
they extend fromthe surf a t he, hase structure I asi ng

oy o on B el e tddt: p LA AT Bl o alcareRt o
have each ri giafedbendPPiingle ok | fiRie péiRReend; %Iﬁ%mcﬁ{namél FothRfonSur f ace of

25 the base structure. t he ot'her hand, one of ?ltyo t he
bi asi Ay el ent@f3Y net l?éStusiécPfttbe mllasléy b tee Ubsinstomng)felenﬁmtsrmgy dawt ai ppi ng

el ement s. Ra}e@t%mlglg aégergg{t ngT ?fn%[ e Fl%m%rrﬁe Pre’ver{ta ano{utxél%l S:bﬁg: rllngﬁl f)f the

bi asi ng el ement na I n e ra Ion of eac
stri ppi ng el srippitg eleh@06 Aon manmtmgg)qybad e cemyin heigho fipmeiie ttép surlet bdm
surface of t@g base 30structure, e bottom su rface bei ng opp05|te to the

top surface BFf WPikestpielie ?tyred‘éf‘%ﬂ‘% a ‘WOB’n?—}“ Sdithrebse stieturs, 445 Beflam enent
nmay be di sposefcdeppRRe td the tHP BirFicB @f the base structure. Such restraining elements

15 include a washer or a protrusion. All of the plurality of rigid stripping elements may
be provided with a respective restraining washer. In one embodiment the restraining
washer may be integral with each of the rigid stripping elements. In another
embodiment, the restraining washer may be separately secured to each of the rigid
stripping elements.

20 [0036] The plurality of the rigid stripping elements may have any kind of
arrangement pattern with respect to the base structure. For instance, the rigid
stripping elements may be arranged in symmetrically spaced groups. The rigid
stripping elements may alternatively also be asymmetrical arranged on the base
structure.

25 [0037]  The base structure may have an individual opening for each of the
plurality of the rigid stripping elements. The base structure may have a first plate; a
second plate and a spacer to distance the first plate from the second plate. In other
embodiments, the base structure may be a single plate, rather than a combination of
plates. The base structure may also be realised using any number of plates, with a

30 respective spacer separating each pair of the any number of plates.



pl ate and the base structure. Alternatively, in another enbodi nent, the

bi asi ng el enent nay be di sposed within the nounting plate. [0033] Any device
t hat can wenrbhowmudssasi ng nay be used for the biasing el eqesicG2010/000018 For

i nstance, the biasing elenent may be a spring or a deformable material. The
5 biasing elenent may al so be an actuator coupled to a hydraulic system

[ 0034] The stripping portion of the plurality of the rigid stripping

el enents may have any suitable structure that facilitates the stripping of
mari ne growt a . SUi I : LT i.ncl,ude: an (L. shaped
bend; an ar ch’g ﬁggegﬁ ‘B%%ld)%%é%g@?e%hi %g gglélgé&lng‘flhl‘agz?orﬁ%rl Sehagrre?ﬁflt‘}cllepfoé

poi nt ed end; mpuntnig émd driveyhbtodr iThel mptoptshafs ireseptacltOmphP ®35bcaAéd bgagay one of
the pluralit f ot rigid stripping elenments may have a restraining

el enent . Theg?‘g‘é’f‘rogrie'ili‘len‘go t‘é‘ﬁéﬂ% S e\PBHLAS &‘ﬁemfﬂ"{ﬁ _ETQ“P@_’BIPOY%edeMC@i“G
stripping el pRaEblS abs\h akid/¥htodlh POwBHONEri e MBIok BbihebiBll #the i AbP hidg t OP
surface of the base structure by engaging a bottom surface of the base
structire, tFecnatle.orhe motesshafbispensaclemay beipeovidad ana suaface oppashie thths e
structure. S raini. i acl her—ar_a protrusion.
Ao the prarsh ARG IANBERE g TETbRpicd S0, B WRE AR rdiel Thén
respective reseptailenng bedeined.onlthe moentagysialic e Maytbeattachet tatheimemneagher nmay
be integral V\ﬂq h each of the rigid stripping elenents. In another

enbodi nment, ’E’ "“restraining washer may be separately secured to each of the
rigid strippiooggiel emtjﬁ}ralgﬁz’[&qq%% TagpphgleRlrichls Ry titeaty atkriaf thaP s NY

el ements may have any kind of arrangenent pattern wth respect to the base
structUre. FBttaplstoatsaove tthe marige grewthi Spni exprenle remetal opyndloyrthemefed i n
symretrical | cedr GRS e Li gl t r:1.RRI I Lalternatively
al so be asymr)étr cal arlr anggg{gtc%nm%llﬁgé grgg’e{ltsaWﬁrgtqﬁ?éﬂ@E%‘ng Irele%é’ge
struct ure nasuifableallays inbiide stdinddss steelncergerftal carbidh (cdmedty dastironl andWNiof t he
rigid strippﬂnﬁ el enents. The base structure may have a first plate; a
second pl ate Ahd a spacer to distance the first plate fromthe second

plate. In ot[oes0]eniDigh bEset Sructube magSfarthér’ inehide et B34t RAe Préthii@nefoRhad €,
rat her than ﬂ conbi nation _of plates. The base structure may al so be
§

real i $&d usi HE&APeRBSstse ! 8 basastaicturgi (Theat depseanscprofrysion py de plangar at i ng
each pair of wh8h@BYse4HR 9 00018

[ 0038] The rm‘grgti ng pslegét{e %gglQlﬁ)demg?%\??ﬁé8%%%%{0%0%;&?&*;&3?%@%‘%{%%I e for
mount i ng t o eptelr formedplong . theTperimattronf thh hise stmcwpt. aChebasa\strbetuteanat Bel on any

ortion of t i e as_lo as _the nine agro removal device
!Os r ot at abl e}%a gaatgptgfhgg,%“ﬁ)%gg% A7 S5 RS ggcalr%l\?ggsrrﬁ? CEHe®t ¥ to the

not or shaft elbpseeceptacle. The notor shaft receptacle nmay be provided on a

surface oppQsj t e surface the nmpunting plate is coupled to the base
structlre. %ﬁ@ﬁot 3\1*’51??15 odimentsi o the myeption: will heethogm andedeserihedi wigh pl at e

or may be atfeashRe b SpeciTR MbaBindAs, RIsBORd bt BRI TEEL PIHsAKifidn iR fnd 40! d
stripping elements may be any material that is
that various changes in form and detail may be made therein without departing from

the spirit and scope of the invention as defined by the appended claims. The scope

of the invention is thus indicated by the appended claims and all changes which
25 come within the meaning and range of equivalency of the claims are therefore

intended to be embraced.

[0042] It will be appreciated that common numerals, used in the relevant

drawings, refer to components that serve a similar or the same purpose.

[0043]  Figure 1A is a perspective view of a marine growth removal device 100

30 according to one embodiment of the present invention.



10 suitable to renove the marine growh, for exanple a netal or an alloy
t hereof. Exanples of suitable netals include iron, titanium and al um nium
Exanpl es woO 28ui/edsse al | oys i ncl ude stainl ess steel, cemremsedooanimigle
(cerment), cast iron and Ni hard. [0040] The base structure may further
i nclude at | east one protrusion formed 15 along a perineter of the base
structure. The at | east one protrusion may be planar with the base
structure and the at | east one protrusion shaped to correspond to a notch
formed al ong pe | met er of the base truc re. The base structure may be
formed of shg';?g@ ‘hé“aa‘r‘? FP¥thope ﬁ’n‘i‘t"ﬁ? Bhadapiggde l?enl‘,"loﬁ’éféé & disc or
an el lipse. 3R{ORBId\bRIsE tmbmmm Sro@ih feR®vhnN¥&Ritel 100 1Wr$tlltapl% aboRwa and
described with reference to specific enbodinents, it should be understood
by those skiP¥ed04n the art that various changes in formand det ail may be
made t her ei nrogigkihou r [ o] ntion
as defined b!/mﬂe agp%glgﬂ{é& é}g‘lﬂ{#sp eﬁggﬁ&é lb?q{gﬂ‘é&ﬁn%%ﬁ |on |s t]]h()%
i ndi cafed byh#heg app:pnsieﬂccll@ﬁm Thacbaad Istradstanegla(}ﬁ Wy ahbotfoapgwrfadet 106 t he
meani ng and rane? U|va go f the clainms are t eforelntenddto be
enbr aced. fig Wufly ‘)Besu Eﬁ’fr at e Pfa SCWWSH ptigra supfaceqloR ¢ he
rel evant dr a‘ﬁfoﬂﬂﬁe tdpestusefracé 00620 MRE BARIsGudthl1 08RAY Be 8f Sy Ruit@ble Hgidindame
purpose. [0043]Figure 1Ais a perspectl ve view of a marine growh rem)val
devi ce 100 3baclenrmpe & ugknessatgryngdd fmmp f the present invention.
2011/ 090435K &0 100 is
adapted to b@[r‘r@unt%lg&ggg%%ﬁe ggél?ra]‘n”_ﬁg? ?{?%%{]hé?c %}féﬁhgq’%\r{%ﬁ i
renovad devi st page 189 amitaateadutd@latbdez a?he spalcer 1084epdrind«l Bile st pimeil8@ agr owt h
removal devige, 100.i ncludes ase ure 106 havi ng a p surface
1061 The: balBUli fRPyIE EarsdplEk sl S IaREdhe DouropseiPE % d¥ehe + op
surface 106t pladsIpacad 139%f siEpiaiess 66e. gt@ohmtz @8 Shinfacle A0 §f PEhEIBE top
surface 106t. The base structure 106 can be of ani( suitable ri gi di and
qr

has for exanPRie of Whiskarssenfe-wrarepnduhanmsmay proddesiorm ligkicr meras geavthshown
in Figure 1A iR Bas& S0 Mﬁfﬂﬂag aijsg@a{/@ﬁlaﬂﬁiﬁﬁtéﬁ?% 1081 r?tadcﬂ&g%ethé‘%?tand a

second plate 182. The spacer separates t rst ate st ance
from tthe secpat pIhengapgP a ﬁxsplpert'mnt <i>fngactlhﬁ thas;du@ht}uof theee rigli6 staippin o

| at 180 t d of
gl ﬁglez pl at 2&g r?hl {inessergf enél %d“ﬁ&i?ssﬁ%]tff"dg’a%ﬁr ‘i‘tgﬁt e? :

mari ne gr owt h8o. er&‘imﬂhrlydet\he mcolﬂoplaﬁdlmyng%gs&aSs%b’@ldn’ﬁmf)ﬁCdﬂJéchg)fCtﬂét s. In
addition, the first at.e 180 eng aﬂes a first portion of each of the

plurality of PRty ?@'iha “§t FHPRIRG clemetts i & 2t wherg thepgd stripping slgpentdd P ppi ng
el ement 110 passaBroulk ﬁié%'@c&rﬁeplitb rlgi @h@-&r?gaé&gent %t Rvb @f)a&éd agﬁ?f)&‘ﬁgfi’snd plate

182 engages a second portion each of the plurality of

stripg? ng el @duges vobblnget W\h@? eaChWéﬂtelrg!lrdllts(tqf ithiigid S@ipemgrﬂienlmbs psises
t hrough t he ﬁg‘g&g&ito%gggse]sggcm&%engagerrent at two spaced apart portions,

[0047] The base structure may also be realised (not shown) using any number of
plates, with a respective spacer separating each pair of the any number of plates. It
has been observed that in operating an embodiment of the invention where the
25 marine growth removal device uses a base structure with more plates, the degree of
‘suction to remove marine growth is improved, especially when the embodiment of
the invention is used against a planar surface.
[0048] A plurality of rigid stripping elements 110 is rotatably mounted to the base
structure 106. A stripping portion of the plurality of rigid stripping elements 110
30 passes through the base structure 106 to extend from the top surface 106t of the base

structure 106. In this manner, each of the plurality of the rigid stripping elements



20r educes wobbling at where each of the plurality of the rigid stripping

el ements 110 is nounted to the base structure 106. [0047] The base structure
may al so we 2osalvsed (not shown) using any nunber of pl @acesG2oiotonocas
respective spacer separating each pair of the any nunber of plates. It has
been observed that in operating an enbodi nent of the invention where the
25 marine grow h renoval device uses a base structure with nore plates, the
degree of suction to renove marine growh is inproved, especially when the

o ural 1ty of ‘PO BENFEHY e Crt g 20t bt B e thotin 00 fsoidhe base

structure 106whid mtalfetspéuumsmﬁpﬁlﬁgar@hptams Bréiigdl i ty of rigid stripping
el enents 110 308asses thro e base structure 106 to extend fromthe top

surface 106t [t he Iﬂaf‘;dé“’é’!’rtecrf’@?@nai%ovemnt’ Hit deashape pf theaplhrabity ofthe
lurality of out an
p y ne dﬂfxg el%fn'éhtg R 69t Gk %%Halﬁlefbéeﬂt nﬂp fowtfr e}r]rrg)qﬁfﬁf &R

opening 120 (fo base structure oug wWhi C e respective
strippdng po rIOD (mayda:%iested by t.wghue hédvh]thebasddiriétare 106 to otntthe hallghmve ment ,

at | east one I|ty ther id strippi ele nts 110 of the
enbodi nent of" “hh r‘?‘a |lﬁ%S st #“%BE\% Q‘gt qge %é’ogbl 8 to
transl ate thsofgh ITOBEOMS‘ba&td’tMGW ﬁoéoﬁ th@embainiehesﬁa%qtitm e WA g2 the at
| east one of the rigid stripping elenments 110 extends fromthe top surf ace

106t of the Bhiesteneriithe Bgidowripning elsmentspiddiishle termays vortiqilywpwands, t he
at |east one 9fy b dhhirdst {{PLAG RLREPH Shd bsd SrRBE B MRV FLLCal LY

upwar ds 110u and downwards 11 respect ase structure It
will Hé 10 apprestedttba, tlrhalther|etmhmﬁhmntsarﬂaohhqfeirhbsplumhtyhobhgtdﬁempbmgal ity

of rigid stri Ienen 11 e tran abl e. al on n inclined axis
through the S%% é:n%t freluclf“ﬁ?? G%S?atg’gé/f’ﬁgg aﬁéﬁ %i af"r?eﬂ"ﬁﬂ“g]i‘ gfeia]?aﬁe SFUERIE; d
stripping el @0@ndosthitl EachSofrthy plurality f digid E@ipbirfgneléxﬁ&iﬂs AYQYs moP4Bl&Rdal N a
direction 11Qd to HSS the_ top Eurfaoe 106t of the base structure 106.

15[ 0050] Each 9BFctoRd 1Py gvay %f?ﬁnuaﬁ ihg diection il 8d fopprdsstheippesugiace Hi6k of the and

t hi ckness subg&lghﬁctt,@rlogermval of marine growmh. As such, the rigid
stripping elenents 110 retain their shape and structure dur| ng operation of
the mdfi ne gl8aPh r Bashefltheiagid saippo, el¢ments &lkis naddeaf makeziat argl Hickhess ppi ng

20[ 0051 The 31 e o7y Ao of Eleril e, REHIE M Cbil3loiding 3o8a STPz g

portion, wheretain théie sbamt arpb stiuoture ammmgcd;&rattmnt &Iet}ﬁtmm@gromlﬁ trei@Bval The
strai ght port.i an t.rudes perpendi.cul ar fromthe top surface 106t of the
00 o Pt ieh he i

base st ruct ufe998%0 ifef¥En SHPNg e%?tﬁsllgﬁo’é‘ﬁgﬁlt@ qopfagt Witk to the
strai ght por tdagifle groW&h RN 98¢ fehRed.S | ocat ed distal from where the

strai %ht por [tolog{]] pr %'ger ulde? fromthe top surface 106t of
plurality of rigid stripping elements 110 may have a straight portion,
wherein the bent portion connects to the straight portion. The straight portion
protrudes perpendicular from the top surface 106t of the base structure 106, wherein
the bent portion forms an angle relative to the straight portion. The bent portion is
located distal from where the straight portion protrudes from the top surface 106t of
25 the base structure 106. It will be appreciated that the bent portion reduces damage
applied to paintwork on a surface the rigid stripping element 110 is applied thereto.
[0052)  During operation, the marine growth removal device 100 is rotated by the
drive motor 102. The top surface 106t of the base structure 106 is brought into
proximity with marine growth. Without being bound by theory, it is believed that
30 the stripping portion of the plurality of the rigid stripping elements 110 chips off the

marine growth via impact. Chipping occurs in a layered manner, i.e. an uppermost



25t he base structure 106. It will be appreciated that the bent portion
reduces damage applied to paintwork on a surface the rigid stripping

el enent M0 208/@p36i ed t hereto. [0052] During operati on, pChascremion@igr owt h
removal device 100 is rotated by the drive notor 102. The top surface 106t
of the base structure 106 is brought into proximty wth marine grow h.

Wt hout being bound by theory, it is believed that 30the stripping portion
of the plurality of the rigid stripping elenents 110 chi ps off the narine

growt h via inppact,. .Chi pping occurs in a |layered nner, ji.e. an uppernost

| ayer of the%f P%g’ed}]%g&et#qf’gﬁ’f 'isrtgft rF@Weﬁoﬁ{of“ﬁ?fil EgLopgl ‘?fé\‘FdU’élFrLf’angan
under i ni ng haxer. [0053] Thus, during operation of the marine growth
removal device 100, the rigid stripping elements 110 provide a working zone
capabl e of clfi93hg dhundreeg ererationnf themarine grpwth whiowhl detise AP, therigidowt h
renoval devi ¢g; | l4i ie [ d | at.- pl_at es,

| ar ge tubul a(rgﬁlg é&%a%:lgrgaggc} 1t6 éoﬁﬁggr‘g@—gglgo%ngu‘%h?tggéfhcﬁﬂn% %}l{tﬁ%m dri ne

gr owt h5r enpov abrfabenpor whixh the measine gtowtl comiaval devitel 00eisiappliegh Buich applisdn

application surface, . the i ct, of the rotating,rigid strippi el ements
110 agai nst P?f«gacﬁ%ﬂch’éleaﬁ&ap Sviefee t‘é‘f‘ﬁ?rﬁ“ Ages r?gii it%m&ebﬁﬁ{er&?ar@‘gﬁ § h\é“-

appl i cati on urthé@rine f@wtH RnRVEEHy B ND0 05 mbd @it @A withQidrihe 'efsUAU Y devi ce
100 may be able to renove heavy, hard marine growth (HHM3 of "any suitable

t hi ckness, f @R 2pligafieresustsce.shasiomeas efithetetating atgid steippiogsiementshld Opgainst coat
or a shell b : : ' o to a
suitable dri ?%err?%?%er él%(%ﬁ@ﬂg{r%at}ﬁkgg&g% h p%bn%\r}g%%%@géh E@g&?st@gl eto
cl eanl1@ typi embodismnt afshemarispgowittoremoiiGtevice 106 mayite ablede rerh&arheaoyr .
These represent, significan.4 ovenent. in rk rate over hand ol s or
wat er bl asti ﬁ%r.d T 4?@5’@})@5% i fﬁnﬁé?‘éarbl%\ﬁ'ﬁ%lﬁeﬁg,fmt?@“m P &QWWh
renoval devi gfick] @kahiag doGmité e paint 364tiod @ Rhéll basg WASIOPExanys!NENs Mehnt Sidh  MaY

incur fromwater blasting. 'Ginshot' woundi ng invol ves expensive nedi cal
treat ment foftithe Virenesonasied (et suiablisdriye raeipr 492, | themariap @rowihi maovdr st
case, per mangiicdi GtARiabielty clehf aSyplBARSam WC%gpéEﬁ&ll 21%0:.:}9{1 0t7sah iY Lt | €SS
risk for the diver and, from an econom c perspective, |[ess expensive

i nsur ahce co¢ehotror Thesdirepresents$igmjficdne improvereergriowrdrk retewwat hatelviools ot00.

[ 0055] Furt he%te?ﬁﬁstﬂ{gi ve notor 102 is typically powered through a hydraulic

[0054]  Compared with water blasting, the marine growth removal device 100 has
no nisk of accidental ‘gunshot’ wounding that may incur from water blasting.
‘Gunshot’ wounding involves expensive medical treatment for the affected diver,
20 paid medical leave and in the worst case, permanent disability. This means, from a
health point of view, less risk for the diver and, from an economic perspective, less
expensive insurance cover for a diver using the marine growth removal device 100.
[0055]  Further, the drive motor 102 is typically powered through a hydraulic
hose. Hydraulic hoses by their very nature (oil filled) are almost weightless when in
25 water, allowing a diver a great deal of manoeuvrability and freedom. This greatly
reduces diver fatigue as well as increases his work rate. The marine growth removal
device 100 can be quickly deployed with little or no rigging and can be moved to
different areas of the worksite in a matter of minutes. A single-length hydraulic hose
eliminates any leaks from damaged coupling joints. When no longer required, the
30 marine growth removal device 100 can be easily recovered to the surface by one

man.



hose. Hydraulic hoses by their very nature (oil filled) are al nost

wei ghtl ess when in 25 water, allowing a diver a great deal of

manoeuvr apbl2oiyeessd freedom This greatly reduces diver ptaisicgumoasmisel | as
increases his work rate. The marine growh renoval device 100 can be

qui ckly deployed with little or no rigging and can be noved to different
areas of the worksite in a matter of mnutes. A single-length hydraulic
hose elim nates any | eaks from danaged coupling joints. Wen no | onger

required, th rine grow h renoval device can .be easi]y recovered to
the surface &p§gﬂ2 :I;E%_rga% MQDO@S‘A’S‘_%PWI%“C;@%O?%SO@léeq[‘ﬁ?dsé’j“mléerﬂari ne
growt h renovabm pard &dnpRtlard ISshiwéipht'2d cRebé RIOPERby & SARMPPENGrieD
conpact and Ilgl?twe_l ght and can be noved by a small van or pickup truck,

avoi di ng t he Mfk @verdinggthe hirg of dersige cranes fop fakiifts svham dransportingp bradingpr

| oadi ng or u hA Y%k ' . ed. 1.0 r he
mari ne growt Hh@gﬂggal eﬂéﬁlcrfgggégw%o% c?g&@g(%{ij?oc erég‘glﬂ{zeergo " ?‘gﬁgrgﬁlg?ﬁlt case
and caf be | dévied1@hd abrowtetie kige bfia large suiftasesaml danVie lifeedi ané ngvedtbly twenoval
operations tg be cted fromnuch snaller boats i ned work_areas.

d f
On the ot her Hﬁ&ndﬁgg a#?/‘ﬁ? EEPHM%WEHFIQQY@OPGW‘P“? o g%l&gouﬁt:?gcffo‘% el | van

and wei ghs 2smBall?bo&s oybodfRie@ a@ik 4asTEOA eheSRRdriHAAd, &f typiBsl witerISEer\WRitghS
50kg. 10[ 0057] Each of the plurality of rigid strippi % el enents 110 is

provi ded wit i the piza §f agmall e apd weighs 2nd tanngs While edcnidrmettel sctien abthe t o

engage with @Iprlﬁ,gpg,g%hygogégi d stripping elenent 110 to have each rigid
stripping elenent 110 biased to extend fromthe top surface of the base

structlore. EHWOR7Ibi aBadhgofethe phurality 1 nigid stripping élemews d¢0 e prwsiedywitloa t he

respectivel y, engaged ri gi ripping,ele 1 to be biased 15t0. protrude
fromthe topb?tsjlgg %@g]efbgwoihf ;t?ga&élﬁgeée‘g?’gﬁ% df églfd%.en%a@ﬁé’g%éesﬁﬁcrt‘iv e

growt h r enovagiddeippig deRerftund hehavetatASE sa-ippaélément Rl abRsddlid &eual ed to
t he bottom sg_rfa e 106b _of the base structure 106. A bottom surface 112b of

t he mount i ngBla’e top| surfage ©F the,pasp strugiises Fachciasipsglementt HE magdesstheuct ur e
106. The rmouprbdskcBdsalyFor e rg@éct?vel}p&lg§%€df 7 g s%%éﬁxgte@ﬁent(?l@g%sﬁiasgdt o 1ts

bott om 20surface 112b.” The nounting plate t hi ckness of around 1
| nm [10059] tPhwotmderfram ghepbpsurfate 206tof redhaselstioire h0@ not or shaf t

receptecte afsho” TRUBOE S Wl (8001l 0GB Ry e

receptacle 15471's provi op surface
nmount i ng pl at B2 doupledpp dsd bogtotnosuirface $Q6bf @fake Baxers@uéthe 108U batnphatee 112 i S

coupled to t E1{32bboafs tﬁe ?r;[oglgglgguglgtellolg)faggs tfxehle)/\otrtrc})rrlfI rs]firlfgzzg 106b of the base structure
106. The mounting plate 112 has a top surface 112t that is opposite to its bottom
20 surface 112b. The mounting plate 112 has a thickness of around 11mm.
[0059]  The mounting plate 112 is provided with a motor shaft receptacle 154 for
mounting to the drive motor 102. The motor shaft receptacle 154 is provided on the
top surface 112t (i.e. a surface of the mounting plate 112 opposite to the surface
where the mounting plate 112 is coupled to the base structure 106) of the mounting
25 plate 112.
[0060] ~ The mounting plate 112 is secured to the base structure 106 through
several support members 116. The support members 116 distance the base structure
106 from the mounting plate 112.
[0061]  Figure 1A shows the mounting plate 112 to be a single plate. However, in

30 other embodiments of the invention, the mounting plate may be realised (not shown)
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25pl ate 112. [0060] The nounting plate 112 is secured to the base structure
106 through several support nenbers 116. The support nenbers 116 di stance
t he base wbnuotmwoss106 fromthe nounting plate 112. [ 00@¢irKicgommodAs shows
the mounting plate 112 to be a single plate. However, in 300ther

enbodi nents of the invention, the nounting plate may be realised (not
shown) using any nunber of plates, with a respective spacer separating
each pair of the any nunber of plates. [0062]In the enbodi nent shown in
Figure 1A, the hiasing,el t 118 is disposed between the nmpunting plate
119 5nd the. 5328 57 PURPE & Fitts Wi ARokare SucanrBuanEntpIEE SRR 3)
the biasing eusbendfpddss.i s di sposed within the nounting plate 312. The

bi asi ng el enent f118, 318) may be a spring nade of material such as stee

18) na . te .
or copper or [Q08] endththg) eabodimentyshpvar fin dtigyrg  Bhethenbiasipg lement ol 18 is
hydraul i c sy T I A% : mabl e
mat eri al sucﬁtsgggego%%srl gt?lgplgou‘r?lh %@P{Re i%%%g%ﬁ%as?ﬁ%rg?ﬁ%ﬁé@% ?}% (raﬁgstﬁ%n 122
is forfed al emyodimeat (speFigurecy), thhbidsingelesteanti31 &iisaligp@Sed Whkinahe memsingone

protrusion 122 i l.anar. with th tructure 106 and shaped t
correspond t B?aée ?110%0 cﬁ“’?ﬂ%‘%a%??éﬁgl@ﬁ&%ﬁ? # ﬁ%?régrmﬁ‘?e ?fffﬁat%éag éu‘g‘t Pucture
106. The not eteell@dcdpperd@Singpleattnted RGCA @fafing BRnhPESUPROR aldraflican

adj acent marine growth renoval device (see Figure 10) when two marine

growt h 15r endYsi§m o Ve binsing clement 18030 meay, alspbea [defogmalele nRiterial sughaast i al
perspective gj),gﬁfeggiblgn%re}_ne grow h renoval device 150 accordi ng to another
enbodi nent of the present invention. [0065]A difference between the marine
gr owt H0r enovil063levi &¢ 1¢50 opé protgusiom 122 andoriiedt alofig fai perineetdrdof shet base t he

' ial bl.gck dw ched
iret plate 16508 JBeablsed AP e iadionds 5t pletpep PSP BRR TndOl -

devi ce 100 ofndisigiped td Aorredpond &s e motchuLIUfemed Gldhgethe RARRIS ol Uk barst ead of
row h renoval device 100

a solid material block 188. Simlar to the marine
of Figure 1A§t“E‘Wérer11§gi rTi‘ed‘PE‘iﬁnlmﬁ%Wd&_é%C@@mi%% the prespusipad 24iaf ena. not or
shaft recept gﬁh@énl%rifn@ Foré W YeinB0all Rvite dEdeV LiglRL sz\%’f?&r twd halihe %fow'ftﬂ af t

receptacle 1 is 25provided on the top surface 1 of the nounting plate
112. [9066] Arrsrgvel deyiiges arcaisedtogetheieen t he marine growt h renmoval device 150

of [0064]  Figure 1B is a partial perspective view of a marine growth removal device

150 according to another embodiment of the present invention.
[0065] A difference between the marine growth removal device 150 of Figure 1B
and that of Figure 1A is that the base structure 186 has a solid material block 188

20 sandwiched between a first plate 190 and a second plate 192. For the marine growth
removal device 100 of Figure 1A, the base structure 106 uses spacers 108 instead of
a solid material block 188. Similar to the marine growth removal device 100 of
Figure 1A, the marine growth removal device 150 is provided with a motor shaft
receptacle 154 for mounting to a drive motor 102. The motor shaft receptacle 154 is

25 provided on the top surface 112t of the mounting plate 112.
[0066]  Another difference between the marine growth removal device 150 of
Figure 1B and that of Figure 1A is that the protrusion 172 along a perimeter of the
base structure 106 is secured onto a top surface of the base structure 186. On the
other hand, for the marine growth removal device 100 of Figure 1A, the protrusion

30 122 is integral with the base structure 106.
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Figure 1B and that of Figure 1 Ais that the protrusion 172 along a
perineter of the base structure 106 is secured onto a top surface of the
base struwouna/@885 On the ot her hand, for the marine growmsiG20@mwomas devi ce
100 of Figure 1A, the protrusion 30122 is integral with the base structure
106. WO 2011/ 090435PCT/ SG2010/ 000018 [0067] Figure 2 shows a portion of the
mari ne growth renoval device 100, as viewed fromone side (illustrated
using arrow 190 in Figure 1A) of the marine growth renoval device 100.

[ 0068] Fi gure hows. t hat each bi asin | ement 118 is aligned with and
coupled 5 t[o()%g;lr e\é\?’rgﬁf%?r%o%?l’%qm%gfﬁ? marine. growth \‘)"én?‘iagi vige 10Bpisng
el enent 110. view@lrford cHeSAds NBurdtbRbising aRod 190 Fidurd RR) NG @k SHRMHe 110
encounters a protrusion 202 (such as a rivet or wel on a surface upon

whi ch t he magfoydh gmeptehdevdemol device 100 is applied, the rigid stripping
el ement 110 wok§) MOESuiLIEY : Q6 reby conpress a
respective bwgs#]ng e (lalment d%iséh%(;eeﬁgﬁglgﬁﬁéaté&tgﬂ{Flgéggg?x%ﬁp‘%?lﬁan&){%‘pgﬁﬁgnent
110. Ffom Fi tpa es@qining washert 250 f heespppive cigit sdpihgtletdent bitasiignige @labsaent

218, along with the plurali. of . rigid stripping elements 1 bei ng novabl e
relative to tia" Sbtggte ef‘ralféqlg%é‘pfﬁ’@,e W&hi&gg%‘gﬁr@ acpé?fg‘?&mt%ﬁp(?‘&hraéﬁ ons
that are par tivefort Weldp bh WChusfae uPorVhidh thE SndiRe| W RMobal &5Ra] oV Ce
100 is appli ed. 30069]The,pLuraI|ty of rigid stripping elenents 110 has a

strai ght por eprisd: thageld strippingelemens 1l P ovill mpye tayyards i bagsotmctore Hondudes
per pendi cul a : . t b t . whi |l e
t he bent porPﬁ%)%%%@ﬁ%%?ﬁﬁ%#%ﬁgg%ﬁég eer% |%&lﬁrlgr8 %%S{e e‘%ﬁ%g{gg%%g‘g&nﬁ on.
The bdft por tlemant K0l deemdigute 81 mlcarf thosrbenpprecidtérbthat thaibiphingebenidnon18,

protrudes frgmthe,t urface.1Q6t. of tEebs tructure 106. [0070] Fi gure

3 shows a cr glggg ?’étgttﬁég%@fah\tﬁ 867'%‘86 PIng LB Soﬁo eimng %Y%%}Feregﬂn&%\f%&e

20r emoval  dewiseestRfira06] dedi@es dadied bRise® 1 Qbi@dnsOthat B> Ph@SENthe

invention. [0071] Figure 3 shows arigid stri_ppibélog‘ el ement 310 protruding
£e B

through an offBisfiigtorwbich the meregsoyierewl dog aepldse structure 106
B o 68 S A B

nmounti ng pla ' ared to't nting plate 1 mari ne growth
removal devi bent pogiops ddreBirgigheparityn pratruds peprendigulah froinethe ldposukfaBO 106t S

provi ded i nsj i pl,at 12 of ithe rine. growh renoval device
500, The spr e DA P 1%, Pl iy Borgo R s, TR R B eeba el e

di sposed W t staight Ipertignu nThegend lpattidpn3d 2ocafed Qi1 Afsih Ritferdlitef seraRRE Boddieh Ween
the marine gr devi.c the mari ne growh renoval

owt h renoval e 0 an
devi ce 100 o?mfng“ﬁrf&mi_ Gitgp f%@cﬁéﬁgf&fﬁ?eﬂ’%?tﬁﬁn?ﬁéo@wr otrusion (conpare
reference nuoBr®! W2gude ShbdNdhrds®ksedtdnilSAd 36610f z{‘p&xjﬁgn BR4 hidfine growth

20 removal device 300 according to another embodiment of the present invention.
[0071]  Figure 3 shows a rigid stripping element 310 protruding through an
opening 120 on the top surface 106t of the base structure 106 and protruding through
an opening 320 of a bottom surface 306b of a mounting plate 312. Compared to the
mounting plate 112 of the marine growth removal device 100 (see Figure 1A), a

25 spring chamber block 304 is provided inside the mounting plate 312 of the marine
growth removal device 300. The spring chamber block 304 allows a biasing element
318 to be disposed within the mounting plate 312.

[0072]  Another difference between the marine growth removal device 300 and
the marine growth removal device 100 of Figure 1A is the manner in which the

30 protrusion (compare reference numeral 122 in Figure 1A) is realised in the marine

growth removal device 300. The protrusion 322 for the marine growth removal
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growt h renoval device 300. The protrusion 322 for the marine growh renova
device 300 is forned using an integral piece having a drive plate 322u

| ocat ed owmotzha/®oesssurface 106t of the base structure 1@6Tscdowm/odooise pl ate
3221 | ocated beneath the spring chanber block 304. [0073]The rigid
stripping elenent 310 has a retaining washer 302. One side 302t 5 of the
retaining washer 302 rests agai nst the bottom surface 106b of the base
structure 106 when the rigid stripping elenent 310 is fully biased (as

To st de 020 e opdie SRy MufeBTERS Pehia Uain e P et R o ng

el ement 318, ta';halrfaeéa06tldfghel\mheﬁu&ﬁ}ztlosfhhﬂaﬂﬁvh%ldwBmﬂ&ﬁte@fbeﬂézﬁf('t&' ng an
anpl e contact ar ea]_gif% the bi asi ng 10el enent 318 and prevents the rigid
stripping el EREMEC er blgek H ng ej ected fromthe base structure 106.

[0074] It wil |[0(h§] ap%@ﬁgﬁt%ptﬂ?éleﬁlm 31D @hdla ?étahhmg'“%g 365‘96%331419;0&“0"‘“ in

Figure different fromthe rigid strippl erren
mari neSgrowt Wfrtémtaimlwewad@r BOO rohts Figgimste thieAbotkam sErfgrwr $06bAof ttine basegi d

i oi 07 stri ppncnsecil, bhef e/ i B Sl cfiton, S361138y PsL Gore " snows

a cross-sect iRt 3ybe ARk elamaa 3B oM mthe siiRII0DE (@fp@m&ormk sfevi ce
according to another enbodi_nent. of the present invention. [0076]1n Figure

4A, each st ripieiAiniae sasher 344 a8 inscqnipgt \wnaaar bipsing Fiamesat 848-a The s¢faiaingy e

basi ng el enery HopgN i 20
omtted in Fi alil?e]f%jl)%\ for '? %%plggﬁfg gfk pgvkiﬁﬂf?c?tag@g@n% ﬁcgfgglégtf& %o%}laag{rn ng with

Fi gurd03, it eeaenhdl&archprevients theenigid istippmngseleineny ﬁﬁeﬁmmbemlgcméctédofromhe

mari ne grow e of Figure 4. [0077] The cross-sectional view
400 il ust ra?lee;bedgﬁ&ﬁl P‘ﬁg‘{b r| ppi ng el enment 410 is able to nove vertically

up and down E(IO(MD ait valibe afpricibted ehat dzMédid etripPing elbinie€ 8 1 ) RhowiDindMigrel N a
direction to ifft }. ga urface 106t of the base structure 106) The
stripping el 1tigrent {19 peippge lment 140 aftthe maging iggowthagmevalos t hat

runs per pendideuiterod 6f Hif\fe Qﬂe MHop ng%?é)lA apé n@id%ﬁﬁﬁg%lleﬁknttho ?sxérﬁy Bed) . the
vertical axis 404 being |located at the centre of 'the opening

[ 0078]LEi gur e atgedpeatien.alnjFigure i b riggbstapping elemgnt Hd lgbcmlahtwoelnmmns devi ce.
|0 30K gure (rseackigife EARnbHY e ARRLAS RLFTRO!SY & BOrloR 1°F Hafle! ©

different exte
growth removal device according to another embodiment of the present invention.

[0076] In Figure 4A, each stripping element 410 is individually coupled to a
respective basing element 118. However, several of the biasing elements 118 are
20 omitted in Figure 4A for the sake of simplicity and clarity. Comparing with Figure
3, it can be seen that there is no spring chamber block for the marine growth removal
device of Figure 4.
[0077]  The cross-sectional view 400 illustrates that the stripping element 410 is
able to move vertically up and down along an axis B-B (i.e. movable in a direction
25 away in a direction towards the top surface 106t of the base structure 106). The
stripping element 410 is also able to rotate about a vertical axis 404 that runs
perpendicular to the opening 120 (and also parallel to axis B-B), the vertical axis 404
being located at the centre of the opening 120.
[0078]  Figure 4B shows a plan view 450 of the marine growth removal device. In
30 Figure 4B, each of the rigid stripping elements 410 is rotated to different extents.
Figure 4C shows that as the stripping element 410 rotates, the tip 410t traces a circle
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Figure 4C shows that as the stripping element 410 rotates, the tip 410t
traces a circle 412 having a radius of length 1. The length 1 is

det er m nesohyitdesssengt h of the tip 410t, where the | engchstimobgpscal |y
around, for exanple, 16mm [0079]Each of the plurality of the rigid
stripping elenents 410 is individually coupled to and protrudes from an
opening 120 provided in the base structure 106. 5 There is an interval of
around, for exanple, 15 mm between adj acent openings 120. In this manner,

each of the |1 . the rigid.stnippi | ement.s 410 .is .individually
connect ed toak%ég\gﬁéé rg 1?%8515%9108%3%&@1)%6 t%ﬁ?@%%%‘ﬁlw H_Fheé’f’ the
plurality of 41Giewhérgitlst I8higth ppi thgicallyed#®uiids fof ERampleOfdhdihe stri ppi ng portion
of the plurality of the rigid stripping elenents 410 10 includes any one
or more of ¢ 987l |E%ihng%,fI O Rluplipvest thg figiq strippigeelements 418 is indiyiduadly

mul tiple poi ' ' 168! - Si T f OUS
enbod!omen!to S g(?lﬁ)?er?gﬂag%nrd ia%rgﬁ%&gg??iagﬁkrg% 12%\?2& lé)mé({ﬁl 1!rhg:‘i) g?eegr:[g%ﬁltr%ﬂ}é'gures 5
to 8 ahd 9A There@ an inteavall oflacoumdpfoe ckamme, IShat between macgnoopehinge i al

devi ce, accordi n odi ment, of. th resent i.nvention use any
one or nore 0 t@ge&%’éegﬁ)i‘)gpﬁeﬁgﬂi%% eﬂgr}ﬁ% Tgid, SirpRing; “dfﬂ‘@gsn?i?o‘% and
9A to 9C [ Ofdhlidiallyrcenndatedao thetbase Shrctude 966 afaipacsddiphitFrml aRed eNt s of
rigid strippi lng el epents, (510, 610, 710, 810, 910, 980 and 980) for use
with a mari nB“&lW‘{}ﬁFé‘WI’Iﬁ%&/?IE@e@ﬂMe present invention. A plan view
and two diff t s ' ; L PRI 610,
710, 810, 015 Yoo" T HBEHE LR o Rl e e R EhGRE Bomift Moo
[ 008219 n Fi gincludes anyiumeror giage of the fpllomgngstarctmes: 8 OLNslmpad bendan ginglepor t i on

508 and a be I: Th ent.. portion 506 i.§ "L" shaped, ,.having an
end portion %Hﬁ’gern%d l%g%g‘g%laenuﬁg?c?? 8}'11“@6‘5?1 pf‘?lr}‘éusfﬁ"d Sep@rfol“&gmgm 0i ns
the end port bfthe SBipping poktéons tareashgivin v?ﬂfﬁefdﬂéhcé@@ll?igﬁlf%()ﬂb@éxﬁ 990{&9(321&5% t
fornms an acut ngl e 512 of ~around,. for 25exanple, 30 to an axis a
i s perpendi cWﬁﬁ&’et @Rrﬁ%a@gr@flbﬁt TORE | BAVE0ESMIYR dRTiCep ACEPIgES b HKs a
l'ength 5041 ghbti@bmdbf thopresneiRetiond MY a8ardySori! drfisid oﬂﬂem%atqﬁgggi?go5l6’

i.e. the end portion 504 is also g)er endicular to the straig n 508.
15 elements shown in Figures 5 to 8 and 9A to 9C.

[0081] Figures 5 to 8 and 9A to 9C show additional embodiments of rigid
stripping elements (510, 610, 710, 810, 910, 960 and 980) for use with a marine
growth removal device of the present invention. A plan view and two different side
views of each of the stripping element (510, 610, 710, 810, 910, 960 and 980) are
20 shown in Figures 5 to 8 and 9A to 9C.
[0082] In Figure 5, the rigid stripping element 510 has a straight portion 508 and
a bent portion 506. The bent portion 506 is “L” shaped, having an end portion 504
and a middle portion 502. The middle portion 502 adjoins the end portion 504 to the
straight portion 508. The middle portion 502 forms an acute angle 512 of around, for
25 example, 30° to an axis 516 that is perpendicular to the straight portion 508. The end
portion 504 has a length 504l of around, for example, 6mm and is aligned with the
axis 516, i.e. the end portion 504 is also perpendicular to the straight portion 508.
[0083] In Figure 6, the rigid stripping element 610 has a straight portion 608 and
a bent portion 606. The bent portion 606 is “L” shaped and forms an acute angle 612
30 of around, for example, 4° to an axis 616 that is perpendicular to the straight portion
608.
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[0083]In Figure 6, the rigid stripping elenent 610 has a straight portion
608 and a bent portion 606. The bent portion 606 is "L" shaped and forns an
acut e angle 26iid9d0ef around, for exanple, 4 to an axi s @®té/sGhatn/obe1s
perpendi cular to the straight portion 608. WD 2011/ 090435PCT/ S&G010/ 000018
[0084] In Figure 7, the rigid stripping elenent 710 has a nut 704. The
stripping elenent 710 has a straight portion 708 and a bent portion 706.
The nut 704 is formed at an end of the bent portion 706. The bent portigg
706 adj oi ns ut 704 to t e .st.rai ortlon 708. The bent portion 7
forns Jan ac ui@%ﬂg In Figyreqf, t ‘F‘%‘E}rfép 1@’5?3%7]@ hagen quy 79‘?'? dRF SWPPEEt hat i s
per pendi cul aklehient he0 Bhd alsﬁlaighpgsﬁﬂoﬁmoéoﬁld Ihﬁnﬂﬂ&mZQ%bS Bld AnefhaMst h the
st rai ght portlon 708. [0085]1n ure 8, the riglid stripping elenment 810
has a cyl i ndlf(Pr&fﬁ aprm@)pmcbgﬁ '(liﬁ bgmzporqqmmﬁ r Thspbang pettionfi6 adjolshbenet MHr ai ght

portion 808 an | 8 T n sha 4 1is
formed at an end3 StPﬁ%lH gﬁ&r?t 9?)}80r?£?w béggé)%xh] %é g&gje g"g‘? ogim?g% 033] oi ns
the cybindri emundhapexhngilgmshto Bidxit 016 hieat 94 parpeiidicubortd ItlﬁHlst&@gﬁmt pEthb?bent
portion 806 s, perpendicular to th stra 0 on 808, so as to form an
"L" shaped bgﬁ%l ﬁf‘g'ﬁlégw "’I?—ilgﬁ?ff‘@“@ﬁ’ © St P%}T‘g"é{) i ppi ng el ement 910 has a
nut 904. In @OBSY asSin Figure 8, thé ngidﬂanﬁplhgrelémait%létlfak RRiyiHdRaE Sion 10,
610, 710 and 810, the rlgld strlﬁglng el enent 910 is’ straight and does

not have a b&Mt [Fhe siripRing[cboeent B has gistraight pestipm §0& rdre bent MBGomRY6.980 of
Figures 9B ap, 9}@111%&1%8 sfiipged element 804 is formed at an end of the bent portion 806. The

10 bent portion 806 adjoins the cylindrical shaped element 804 to the straight portion

808. The bent portion 806 is perpendicular to the straight portion 808, so as to form
an “L” shaped bend.
[0086] In Figure 9A, the rigid stripping element 910 has a nut 904. In contrast
to the other rigid stripping elements 510, 610, 710 and 810, the rigid stripping
15 element 910 is straight and does not have a bent portion.
[0087]  The rigid stripping elements 960 and 980 of Figures 9B and 9C also are
straight and do not have a bent portion. At a respective end, each of the rigid
stripping elements 960 and 980 has a single pointed end 966 and a multiple pointed
end 986. The pointed end 966 and the multiple pointed end 986 tapers over a
20 distance 968 and 988 of around, but not restricted to, Smm respectively. Although
Figure 9C shows that there are three pointed ends, the rigid stripping element 980
may have any number of pointed ends.
[0088]  For Figures 5 to 8, the straight portions (508, 608, 708 and 808) of the
rigid stripping elements (510, 610, 710 and 810) each have a length of around, for
25 example, 57mm. Further, while the bent portions 506, 606 and 806 (see Figures 5, 6
and 8) form “L” shaped bends with their respective straight portions 508, 608 and
808, other bend shapes such as an arc bend (not shown) or a curved bend (not
shown) may be used. In use, the rigid stripping elements (510, 610, 710 and 810)
may rotate, about their respective coupling points on the top surface of a base
30 structure of a marine growth removal device, to define circles having a radius (510r,

610r, 710r and 810r) of around, for example, 16mm.
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straight and do not have a bent portion. At a respective end, each of the
rigid stripping elenments 960 and 980 has a single pointed end 966 and a

mul ti pl e woi2ntedossd 986. The pointed end 966 and t he mektrisghelomosns ed end
986 tapers over a 20 distance 968 and 988 of around, but not restricted
to, Smmrespectively. Al though Figure 9C shows that there are three pointed
ends, the rigid stripping elenent 980 nmay have any nunber of pointed ends.

[ 0088] For Figures 5 to 8, the straight portions (508, 608, 708 and 808) of

the rigid styiRRi Ngel enent 0,, 61 0 and C gth of
around, for E%B]exaﬁﬁﬁgl,gu%e?%ﬁg%ﬂdtﬁ?og ?Heglqgﬁgglg%ﬁﬁgﬁ Sﬁ‘gﬁﬁogéq 606
and 806 (see afrd 984)esre machin@ddnt8)thé @ipiA sthip 1ﬁ%%%%nbﬁ(§i@ 816, r1bheio; 910,
respective stral ght (SJOI"[I ons 508, 608 andp ot her bend shapes such as an

arc bend (nof 6Q RadhA§ Ot acidtancead abed 6mue frogh theif)resnggtivecbasesed@10h, 10e, t he
rigid strippipg, eél@ﬂ'e@f(ﬁb ()ééipan(ﬁégbb %%Qh@?g d8§tg¥)p1HE3élJn9eglgs 1030QUG 4 hel T
respective coupl’i ng poi nts on p surfdce o base” 305tructure of a
mar i neSgr owt 810,60y 260 ateh/ 3802, Tho opkafingsd5 4, 163 42814) 8V4,rA) 42964aide8 4] Bakfir

610r, 710r and 81Qr f around, for exanple,.16 cr o

2011/ 090435P%%Q§B%?%836%“?66%]%F "dif’r %oby\sqgaﬁ?ﬂmb‘ﬂ 1§"gdhe

openi ngs ( 514peridg, (5744148114, 89449149664 aoif4te adch M@mDtd Rdomboatt B ri gi d

stripping elenments (510, 610, 710, 810, 910, 960 and 980) at a distance of

about 16nm f F‘?S?‘FP’(“HeYVi’ShF’és%@Hﬁ {pe thsazetaining Moashers 303 showpin Kaws 3.os, 960b

and 980b) of [ 910, 960
résﬂ@m[dggdvghért is ogpébngof"!ar%u fﬁg ];(ﬁé)%h 0%33238.5%331’&%1%8 Q

and 980). The openings (5 ave a
di anetleér of amum@ro}vtmmml clavics, th¢ bottomdurfaxtee@bpbyxtet tveths togoelrfacd 0f a The

51 71 64 9
accomadat o SFCTAFRIn G sdaue 1 ARPERTD Wl Brpoiey (aNer 9828 hown

in Figure 3. whileer isosdtisBovwm HOFBEESIt0 198 iﬁaﬂﬁt}iu@p&és engagiyn Fuahbokicarprsur f ace
of a base structure of a i ne growt h renoval device, the bottom

surface oppofict sty Rk ﬂ)‘# s7dp{”a§]é)bof91%b bA08 and RAh) rof tP%é@q:F‘@aPl@g 1A),
al t hough it weinlemla%ﬁprm@cm & of bgd, dsbednaeés@gmam NAROES of Brolifld 4t Ln

Figures 5 to 9B for the qgoses of clarit urt her, each of pases
(510b,15610b, Whichys alse dadicasadby tl@mmbahwwsomsoﬁeam@at nguldownmgpwmg

el ements (51 980 a di f around
15 wni ekt g e SR B A s g R eI o e eor B e
openi ng, whi the bascétneturt bEa mianmalgrdvythoémévaglddvxsé flsphafg deinfstd Hif Srdahdt r udes
from on the top surface of the base structure of a nmarine growh renoval
devi ce al so "a diameter of around 4nm [0090] Figure 10 is a perspective
view of two mbhodjhe FirenB) & @Wehipt®RViAtw AOwACYT ARSmARRe %fovﬁh GLhbval A
engagi ng with each other. Reference nunerals 100a and 1000 are used to
denot 80t he t d&yisearliOfef Fimwe hArcsaging withaaele otheg o Rafenence wometsts H9agnéwt h
renoval devi g, &ggeedqaqe&o%eg@ o e bfdufth %&ame&%mﬁmﬁ g
a suitable |l arge brush-cart e sever marin

devi ces (sucproath Geroenwal clesipes i;OQasaml IQﬂbem;nseleg mamgsreolfo fopmt @, bmﬂfcaeo.(arrpl e,
15n2/mn (a

Mhbz}/ suitable large brush-cart made up of several marine growth removal devices
(such as 6 devices) is used, cleaning rates of up to, for example, 15m¥min (a Sm by
25 3m area) can be expected. Such a brush-cart may be directionally powered using a
propulsion device such as a water-jet or connected to mechanical/hydraulic/electrical
powered wheels or tracks.
[0091] It can be observed that the protrusion 122, provided along a perimeter of
the base structure 106 of the marine growth removal device 100a, couples to the
30 notch 124 provided along a perimeter of the base structure 106 of the marine growth

removal device 100b. More marine growth removal devices can be coupled together
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25 3m area) can be expected. Such a brush-cart may be directionally powered
using a propul sion device such as a water-jet or connected to

mechani cavOhydremssc/ el ectrical powered wheel s or track®CT[SGA@bjobaoigan be
observed that the protrusion 122, provided along a perineter of t he base
structure 106 of the marine growh renoval device 100a, couples to the
30notch 124 provided along a perineter of the base structure 106 of the
marine grow h renoval device 100b. Mre marine gromth renoval devices can
be coupled t t h not shown) in i m|ar nmanne SO that t he
rigid stri ppi%ﬂg‘ @éﬂ%@g gﬁgﬁéﬂm Isﬁrtb*’értﬁ%tp&ﬁl ripping glsmentsnld Oa mount
of tinme needegh édveph ldrferidal 448 ch[\iéWtﬁ'é drh Ut B BME B&RA 34 StRip@SarfhePrbwxnhul | or
oil rig platforns In addition, one of the plurality of tﬁe ri |d stripping
el ements 110 fiom psurpeedsych ashe shipdibi ex o frig netfspnsat rlwd@non,zenet of thesur e

that marine ?reugﬂqjt_gocgefa}‘i% ﬁ%go%}ﬁggﬂgcéf&ﬁ?rg%glﬂi o%ﬁe&"ﬂﬁrt%e \tlgang:llfnﬁl growt h

renoval devi he case Where y One of
the masi ne gpmitubionddd\talensiey thne marise grnmhednbvalalsdrdctzﬁs o ther areDpRE@E | NQ

everal of t narine growh r nnva v ether rovi des the
Zd\d/i tional a a{mré{’ﬁ@r%‘?thd’?’??ﬁl ﬁYIF‘f?glOﬂ F‘Efﬁg Plﬁ to gach 10 narine

growt h renovio9zieVvi LetheByast aflited BEI alt b bPthEtharint REFARSnFaF 'd@»rlcésols
operate, especially underwater, evi ce incorporating several of the

marine growt FONBKAIQR divgimeter, 099@9@ Teveral jofjithe weringgiowth egneavehdeviaeso ar e
ocated, in semet blddldsn aa&%qnarmma%eogggwl_ntwn PRt &G ORRC

structure 106. e enbodi nent shown 1 ar e six
symetlpi cal | ylaspag@d/tlgrmqysl dSie. (Eyrbﬂumwg)qhesmqﬁamd)e&&ﬁes @biet tocopesse
structure 106, Thﬁ bqfe structure.106 has an ingﬁéﬁgual opeqﬁgg 120 for
each of the PIPGFATY PIOVAEhE IVIF PRI ey & 1P SPHHIAPRYYur es
11A to 11D adeviger spective views of individual conponents of the marine
growth renoval device 100 of Figure 1. 20&0095]F| ure 11A is a perspective
vi ew of the W82t i theppétdeStﬂ?Rng'l“’rlfén‘?Pé%ﬁ ¢ cated Fnsymmsirigaly jspacedf

recesses 1102ouph186® Kk RedpREESShd ba% §tﬁ1r S 168 %%Wrﬂexﬁ hEeRgat1 ve

bi asing el enment 118 (see Figure 11B). Eac recess
15 Figure 10, there are six symmetncally spaced groups 1002 on the top surface 106t of

the base structure 106. The base structure 106 has an individual opening 120 for
each of the plurality of the rigid stripping elements 110.

[0094]  Figures 11A to 11D are perspective views of individual components of the
marine growth removal device 100 of Figure 1.

20 [0095]  Figure 11A is a perspective view of the mounting plate 112. The
mounting plate has a plurality of recesses 1102, where each recess 1102 serves to
accommodate a respective biasing element 118 (see Figure 11B). Each recess 1102
has a certain depth to adequately secure the respective biasing element 118.

[0096] Figure 11B is a perspective view of the mounting plate 112 with a

25 respective biasing element 118 introduced into each of the plurality of recesses 1102.
The mounting plate has a plurality of recesses 1102, where each recess 1102 serves
to accommodate a respective biasing element 118.

[0097]  Figure 11C is a perspective view of the base structure 106. The plurality
of rigid stripping elements 110 has already been mounted to the base structure 106.
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has a certain depth to adequately secure the respective biasing el enment
118. [0096] Figure 11B is a perspective view of the nounting plate 112 with
a 25 reswecbivwodssasi ng el ement 118 introduced into eaebTsG2otmopisral ity
of recesses 1102. The nounting plate has a plurality of recesses 1102,
where each recess 1102 serves to acconmpbdate a respective biasing elenent
118. [0097] Figure 11C is a perspective view of the base structure 106. The
plurality of rigid stripping elenments 110 has already been nounted to the
base structubﬁ)&PG. .VW)ﬁﬁ%l/090435PCT/SG2010/000018 098% gure 11D is a
per spective W& Figyre HR i3 PRISRSFAYEViTY 1 the Brurtinagdrtad 14 atigh edetng ¢ he
base struct urcBuplftfto fReaBIstARURE 1106 [ﬁﬁ‘ﬁ@ Rburdihg, PAH @ thd gluﬁiht}; bgh id
stripping elenents 110 will be aligned with a réspective bi asing enent
118. [0099] FIS@IPIP% elementnd 0ol bghbwmsﬂwlea eespecztwgb@sme@!mall&u evvs 1200

and 1250 5 r r deyice

anot her enbom mgﬁt g@?ﬁ%gﬁéﬁl&é}sﬁg% %ﬁ%e‘ﬁ&rgn{crﬁls gur té%na ﬁﬁwgng&g?g %Pt her
iI'lustsate tlofponibat ofmalarinatoweh eémcr\iagdekuset ﬁdcpﬂhﬂig}toeahﬁﬂﬁmeﬁlbdcﬁﬂﬁntadf t he
openi ng 120 %}ﬁow ded. on t he base uctti)'E'e %‘gomo Fi ures 13A and 13B
are close-up RgRenGnventionEigytes ! ﬁ'ﬁ\?‘ﬁT il t&?t‘&éhel%@ igfal patyigrd 1B,
Each St ri pDI APHAHRAL cibhOns 49108 Gk 1209k i ve
openi ng 120 E%lthe t%%esurftace 10t . %e bgs(;eﬁ%?r%@?g‘r)gseji;g%&&[gg%Ol]

Fi gure 14 sHE0E0Y) hngtlreiSplélAngldel@r@m clﬂz&eeummeﬁg afethe aarzind growth remevalase
structure 10Gonge g:got&% 8k 18P SERRALIFGO TS ElSpd seeﬁf’twﬁuao”%@oz (such

as a rivet or we surface up he” marine

devi ca0150 i sespgyive epenidgd [ W00 tdpi sytfaee l](Eitshtbm&aiefwmﬂmrd 1es. gr omt h renoval
devi ce 100 hej aplled to a planar rfac 00103]. The fol |l owi ng
material s ciﬁbﬂﬂ] us e} r]’r‘? S\ﬂé\ﬁ?FtBBBmﬁé’!et‘ﬁ‘?‘%:l éi’e{nﬁ CREESICHANgrtBUPIEr enpval
devi ce shown strdibtm&qodlMeﬁarmetstrqygt}%da&aémsedcsuﬁta@ ap@HL§6n 1Idmegsﬂtnl aélhl ty of
rigid stripping elements (110, 21 310, 410, 510, 610, 710 20
960, 980, 11fgetaravald)ep ansiytapR UpQsY FrRishfthe marineagrpwvth removel éﬁVICCali(?etb‘al an
al l oy, ceramyg,;.ql astic or stainless steel. It will be appreciated that
other material's are possi ble, such as copper and brass. The base structure
(106 dAad 11d60102hd Figerenidshows thephaine gfdvith)rempeal slhoiee 100bdig afipiied aitaped.
The top surfacFanérmet Bg) 1106t) of the base structure (106 and 1106) nay
be a surface®B*"& ¥1P&t 1 3%nel , the first panel 25 formed from materials

such as st aijo0E3p STE@foJloﬁ'ﬁ@}ﬁﬁterlﬂﬁ 3&Bbe Wed Tor he vaf&UsABAGRs Of theivigBt al | i ¢
| am nat es. The bottom\éﬁiurface 106b). of the nounting plate (112) may be a

surface of aSo¥ehdempuelevice thowndp i Hiffsent eambpdimenisoin thatiigyres s Tsach as
stainl ess st sﬁﬁamy@pﬁgrd, stHﬁﬁ’lﬁé eleHleﬂt%t('l‘f@ 21‘6‘3@@6‘ £r0, 30,01, RS, A1b! 61

| am nat es. shown in Figure 1A, the first plate 180 an second pl at e
182 are sepaPéQ &§0pi1 ltorv@ld§r3éﬁ)ema&36168medﬁﬁcum negallib enatemidl achetalpenl allgpl, ast i s,

ceram cs or ncggm{ct.e &Jﬂas %r saarﬁlgsgts ee T{' Kt %%papaagecﬁéab filat ot]h%sS mna?e\{iaﬁearga de of

wood, plasticCs,
poss1ble, such as copper and brass. The base structure (106 and 1106) and the

mounting plate (112) are shown to be disc-shaped. The top surface (106t and 1106t)
of the base structure (106 and 1106) may be a surface of a first panel, the first panel
25 formed from materials such as stainless steel, copper, brass, plastics, ceramics or
non-metallic laminates. The bottom surface (106b) of the mounting plate (112) may
be a surface of a second panel, the second panel formed from materials such as
stainless steel, copper, brass, plastics, ceramics or non-metallic laminates. As shown
in Figure 1A, the first plate 180 and the second plate 182 are separated by the spacer
30 108, which may be made of wood, plastics, ceramics or non-metallic laminates. The

support members 116 may be made of wood, plastics, ceramics or non-metallic

18



| am nates. For these non-netallic |am nates nentioned above, they may be
reinforced resins conprising |layers of material such as cotton cloth, paper
or woven wbass/whash. An exanpl e of a non-netallic | am prerscGzeiomodus nol Tm
lam nate. It will be appreciated that the plastics nentioned above are of a
resilient nature which do 5 not break easily. Wen manufacturing, for
exanpl e, the nounting plate 112 and the base structure (106 and 1106) using
plastic, a plastic injection nolding process may be enpl oyed. 3081041 The
follow n a S rin r oWt va eyi ce
shown i ngl Itosr gﬂféﬁ%{‘entﬁéx‘;‘%gglﬁ% eétgllﬁ}lﬁ {Eﬁnalr—& tﬂ?eglggne%o a@ﬁ?sé

DRYDOCK G ossinfarced eesgrsmmﬂpnsmgrba/)&ks crf&yatéﬁdd%uﬂ{ aceotioniclith tpapemrrwo@ﬁ a

vessel into d c re- cI hefore en lepg t he drydock can
save, for exglﬁ%ﬁcg 2 S’Eﬁ“ép 0’6@66"3 af‘i‘%eé%%le‘é@ Tappnats. ofanllchar ges
for the di SDwaﬂ,pr@&attham%@ﬁlemcb meREEIRId sboVk late H0a FQNAAT nﬂeﬁl \Vhld‘f'ﬁ@v' ly

foul ed vessels, for exa can shed 30- 40kg/ n2. BARGE OP Thi s
i ncl udés fl a{mttlt!')??k e@ﬁlbe%n nsgefagiuring, tfoxbarag@& ﬂESPQBnt(rEIpd)%tc |1h@axst trage

20Pr oduct i on i f. renoval of heavy
marine gr owt r es u‘?gll ar)l6 gg‘ﬁ?}n&i QSI% ? %&%g‘ Iﬁ LS%C 18n oc?rm qg RESPE MM 5UBSEA
| NSPECTI ON PQyvhideiRS. SaV| ngs cone in the form of both tinme and manpower

spent on mar| r 5.renoval eci al | n such contracts as UWLD

( Under wat er ‘}({Eﬁgc%fql Wi_’ilgeﬂa%graﬁfcg’i% 'ésé%l(r%? ﬁ@p‘é‘&'ﬁ"i‘%ﬁ%"""ﬂi‘ fEaeYal damage
surveys, Vi d@ficetshbivn R &weﬁaherﬁb&mhuﬁyﬁuﬁe@h@%sor mation metrol ogy
reports. DI VING SERVI CES COVPANI ES 30An i nexpensive, diver-friendly nethod

of cl éaning that equals savings in both tine
VESSELS DUE FOR DRYDOCK

Gross marine growth removal may take place prior to entry of a vessel into drydock.
Pre-cleaning the hull before entering the drydock can save, for example, 24 hours
worth of dock time and fees. Additional charges for the disposal of marine growth

15 debris will no longer apply. Heavily fouled vessels, for example, can shed 30—
40kg/m?2.

BARGE OPERATORS
This includes flat-top, pipe-lay, heavy lift barges, FSPOs (Floating Storage
20 Production Offloading), semisub rigs and platforms. The removal of heavy marine

growth results in savings in towage time and/or fuel costs.

SUBSEA INSPECTION PROVIDERS

Savings come in the form of both time and manpower spent on marine growth
25 removal especially on such contracts as UWILD (Underwater Inspection In Lieu of

Docking) seam inspections, impact damage surveys, video/still photographic surveys

and deformation metrology reports.

DIVING SERVICES COMPANIES
30 An inexpensive, diver-friendly method of cleaning that equals savings in both time

and manpower on any contract that requires marine growth removal.

19



and manpower on any contract that requires marine growh renoval. CLAI M5
1. A marine growh renoval device, adapted to be nounted to a drive notor
whi ch al lwo=0tineossari ne growt h renoval device to be rot ataliceommoaus an
axis, the marine growmh 5 renoval device conprising: a base structure
having a top surface; and a plurality of rigid stripping el enents
rotatably nmounted to the base structure, wherein a stripping portion of the
plurality of rigid stripping elenments passes through the base structure to
ext end frg@;@@ﬁ top surface of the base structure. 10 2. The marine growh
renoval d ¥ claim1l, wherein at |east one of the plurality of the
rigid stripping elenents is able to translate through the base structure to
vary the height to which the at | east one of the ri%id stripping elenents
ext ends fdom t Remids gawthaemoyal dayicepadaptedttp betmguatedits a diveThaonwhiche

growt h regpy@d thd Baring élq)fwtﬁpéfn&iQF%&{icettB %e %t@ﬁﬁgia}qgut%%(gsthe L0 %‘1“&“‘

conprising a birasing €lenent ab 0 engage Wwth a respective r
st ri ppd ngremheabdevidesomprigingach rigi d stripping el enent biased to extend

fromthe top SUéfaCﬁuq% gpe.baﬁe structure. 20 4. The marine growth
removal devi ce? 8 CaHYOE2OPEL @’ﬁ?&f@&?ﬂg claims, further conprising a
nmounti ng pl at ea phuait@bftrizid sBpirphelemehtad Geratbly RRuRRE fo She Hik Wilictutd)e

bottom surface being opposite to the top surface of the base structure. 25
5. The nar Mieredy HHFAPIPS ROFHAN of the Riwrabity of|rigidstipping leaientstnsesen threngigthe| enent

is di spossge@&aa&%ﬁow@nm?m%mpm\;ﬁc%o@%%g@%hﬂaﬁe.structUre- 6. The mari ne

grow h renoval device of claim4, ereint lasing elenent is disposed
wi thim0the nounting plate. 30 WD 2011/ 090435PCT/ S&010/ 000018 7. The
marine gr QWt h Ji'ﬁerrr?l\z{%lle gCirgV\\/'{hCr%m%t/alcdegljcg%f é‘laltrr(l) 1,6Whevr\hmg rate fegsttogg OP t!hea%urr] it}? | ement
of the rigid stripping elements is able to translate through the base structure lto vary the
height to which the at least one of the rigid stripping elements extends from the top
surface of the base structure.
15
3. The marine growth removal device of any one of the preceding claims, further
comprising a biasing elelﬁent able to engage with a respective rigid stripping element to
have each rigid stripping element biased to extend from the top surface of the base
structure.
20
4, The marine growth removal device of any one of the preceding claims, further

comprising a mounting plate coupled to a bottom surface of the base structure, the bottom

surface being opposite to the top surface of the base structure.

25 5. The marine growth removal device of claim 4, wherein the biasing element is

disposed between the mounting plate and the base structure.
6. The marine growth removal device of claim 4, wherein the biasing element is

disposed within the mounting plate.

30
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is a spring or a deformable material. 8. The marine growth renoval device
of any one of the preceding clains, wherein 5 the stripping portion of the
pl ural it ywofwoiheo43sgi d stripping el enents conpri ses anypomgcasionosrs of t he
foll owi ng structures: an "L" shaped bend; an arc shaped bend; a curved
shaped bend; a single or nultiple pointed end; a nut and a cylindrical
protrusion. 9. The marine grow h renoval device of any one of the
precedi ng clains, wherein at 10 |east one of the plurality of the rigid

stripping.ele ts conprises a restraini she apabl e of engaging a
bot t om surf acg%g? mafige grovd §?’Pﬁ‘@fa‘?vé‘fe ‘{Pﬁgg%m?‘t@rﬁ”éﬁﬁ%@edﬂw ‘%@m?‘B t he
top SUI’fai‘@@i}-jnghealaaﬁ)ﬁn%]éﬁﬁ{eﬁﬁg. 10: The mari ne gr_owth renoval . dgavi ce of
any one of the preceding clains, wherein 15the plurality of the rigid

stripping elenents is arranged in symetrically spaced groups with respect

to the bage stqy¢ E;r}'é'}ilﬁe IOV\}E Temd (¢ dﬁﬂ@bgfeaﬂr ?ﬁfg intlrl}rgg?%cglshng%’e{l&g e 2Ry one

of the preceding a ereint ase stru n 1 ndi vi dua
openi n§ f tre seappngportitne ofthe phirality ofthetripgd strippihgslenmgnts cognpziies aiyesesor 12.
The mari ne growt,h moval devi ce of _any one of the preceding. clains,
wherein t H‘é’g%g&hesfoﬁlﬁgfllﬁ %t“i%’r‘ffﬁ' i%Be asx‘f‘f’?‘g?e‘}ﬂ’ é’f‘e‘}rga?ﬁ%@gol?fgdpia seednd a
spacer t Oslihiped B&Hie a binglel dr nffltiflk Bbiftel eAdNal MR an€ s OPchdricAlRotrusion. 13- The

marine grom h renoval device of clainms 4 to 12, wherein the nmounting plate
is provided with a notor shaft receptacle for nmounting to a drive notor,

the mot oroshaf imd GGARI ol REIE RLRLLAGH AL & BUPLACELBRN Lk 4

surface the nounting prate 1s coupled tot ase stru
2011/ 0904 BBRCHESEDL pIuddidy 08 thedrigit stripainigndergems\t bmpréses aakstelinihg vastfer any one

of the preceding clains erein t urality of rigid stripping elenents
are for rre‘éapf"glg r%gﬁn%%d%o%ghw&@% tP‘ngé‘?sgé?‘Pc rﬁ’ﬁibé’g@?‘ SBTfé&et PRosig1e The
mari ne gr thettbp suefioy af thd B¥deGauetireany one of the preceding clai nms, wherein

10.  The marine growth removal devicé of any one of the preceding claims, wherein
15 the plurality of the rigid stripping elements is arranged in symmetrically spaced groups

with respect to the base structure.

11.  The marine growth removal device of any one of the preceding claims, wherein
the base structure has an individual opening for each of the plurality of the rigid stripping

20 elements.

12. The marine growth removal device of any one of the preceding claims, wherein
the base structure comprises a first plate; a second plate and a spacer to distance the first

plate from the second plate.

25
13. The marine growth removal device of claims 4 to 12, wherein the mounting plate
is provided with a motor shaft receptacle for mounting to a drive motor, the motor shaft
receptacle being provided on a surface opposite to the surface the mounting plate is
coupled to the base structure.
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the base structure is disc shaped and further conprises at |east one
protrusion fornmed along a perinmeter of the base structure, the at |east one
protrusi oNopbamAn43di t h t he base structure and the at | east/SGaelopo@kis usi on
shaped to correspond to a notch forned along the perineter of the base
structure. 10

14. The marine growth removal device of any one of the preceding claims, wherein
the plurality of rigid stripping elements are formed from a metal or an alloy thereof,

ceramic or plastic.

5 15.  The marine growth removal device of any one of the preceding claims, wherein
the base structure is disc shaped and further comprises at least one protrusion formed
along a perimeter of the base structure, the at least one protrusion planar with the base
structure and the at least one protrusion shaped to correspond to a notch formed along the
perimeter of the base structure. |
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