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FIz:OATI NG DOCK TECHNI CAL FI ELD This invention rel ates
to a method and apparat us for cleaning a ship hull, and in
particular to a - manoeuvr abl e fl oati ng dock. BACKGROUND
ART wo 97/B8hacl es and marine growh on the hulls ofPCIYNZ96/00073
below the water line, are a significant factor in reduci ng the
ef ficiency of marine shipping. There are two net hods by which this
probl em has been addressed. The first "hds~been the devel opnent of
various anti - fouling paints. In general these paints include the
conposition tributyltin (TBT). For exanpl esrdaR@nB0S6cK comonly used
anti-fouling paint systens current |ﬁ’ in T use are the TBT -

sel f-polishing copoly systens. TBT is toxic to marine life
and also to humans. THEF Daverdrier rehatenio enmethodn asdgapparanis

concentrations where Sflahrpélééﬁlﬁ% §"§§11F>0Wui§| adhd/ 6y particulast @bl Qnary
wat er ;g and al so as a resul cl edni ng. Thus, the use of

TBT- cdnt ai ni ng pai nts“ﬁa§‘°8}’r"rab ciaﬁ"émgeéf’?]ﬁe | ndeed, a nunber of

countries have now banned the use of paints incI uding TBT, or are
in the procesgaQFegg %if egislation to prohibit its use.
Al ternative, non-TBT contal nt s re

I ai
devel oped and tested but thg fc"?‘g"{jﬁf Léb a#ife’ grs & iTPE Pb‘ﬁﬁ gﬁorlrﬁ?s'
peri od and/ or may be dkflowtthe water linenl 9ragaisﬁ.gnnrﬁ;rqam Growoh ih

bar nacl s and rﬁ&rfﬁzggghﬁﬁﬁj@gﬁ%hﬁﬂ%fﬁ %f‘eaﬁ“. Tt W
hulI's. Traditionally, %% BeREPRE RSB HBLF Bkl 4 has been pdpesed.
operating smal| subnaimheefieshi s ybesrt lthet development dfr walrésusoabriish of f
the barnacl es and mar If%%.lgﬁg%gll}xtflci & lé'ﬂ%fé(ﬁrth% e aifitd YREYulb "By

consum ng process, th I ng I's_quesilonable
and t he composition trlbut 1n (TBT). For example, the most

commonly used anti-fouling paint systems currently in
use are the TBT - self-polishing copolymer (SPC)
systems. TBT is toxic to marine life and also to
humans. TBT can enter the environment in significant
concentrations where ships sit in shallow relatively
stationary water, and also as a result of ship hull
cleaning. Thus, the use of TBT-containing paints is on
the decline. Indeed, a number of countries have now
banned the use of paints including TBT, or are in the
process of passing legislation to prochibit its use.
Alternative, non-TBT containing antifouling paints are
being developed and tested but these tend to be
effective for a shorter period and/or may be effective
only against marine growth of selected types.

The second option for dealing with barnacles and
marine growth is to conduct regular cleaning of ship
a hulls. Traditionally, ship hulls have been cleaned by
divers operating small submarine machinery with steel
' ’ brushes to brush off the barnacles and marine growth.
However, this is a very time consuming process, the
efficiency of the cleaning is questionable and the
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-2 - debris, which generallyt}inc : Qg@g%g Sibly toxic
TIy-8ite o

paint, is discarded on the seabed at the_pum j t he ship
(usually in a port). Thus, it is an object of the present

i nvention to woomesvi de a net hod and apparatus for cl eani ngct/h2ososs of
a ship which reduces or overcones the abovenenti oned ‘probl ens, or
whi ch at | east provides the public with a useful alternative.

Ot her objects of the invention may becone apparent f.romthe

foll owi ng description which is given by way of exanpl e only.

DI SCLOSURE OF | NVENTI ON _ According to one aspect of the present
i nvention t her @ebxisy ohighd ggnpradly nthedbides aopei Pragiblyhtexial |

recei ving neans adaptggiit®, ace @psedatedt ba thasadbell at the ABbPind USVEN QE

means to control buoyancy .of t . recelying nmeans, |ateral cleaning
means adapted to éﬂgc%%tpac{ﬁ%gr?&lgl %gngafé%l%)g'st a part of a side of a

ship hul I, and adj ust nent neans adapted to adjust the

IO_OSi tion of the lateral clegqidg i@&@sahooﬁfé@inwairﬁé resentShh¥Pénion to
di fferent beam

\ | n,one preferred formt floatin 0C
further conprise dri vRFPELER & &%@eﬁgfieaPH%r?%i ™ leaning Frg%%‘?ﬁ o
Preferably, said drive sejnsinah redadept ed ¢vercomes thenabovesehtiboned
receiving neans in agércgﬁiéiﬁ?é,' Yt which at least é&i@iés““ah@%g?%é%%l&? a

formthe floating do e present 1 nvention may f conpri se

support means usebte PSR I@5AYPt a base of the receiving means, when

Other objects of the invention may become apparent
from the following description which is given by way of
example only.

DISCLOSURE OF INVENTION

According to one aspéct of the present invention
there is provided a floating dock comprising a ship hull
receiving means adapted to accommodate the beam of a
ship, buoyancy means to control buoyancy of the
receiving means, lateral cleaning means adapted to
contact and clean at least a part of a side of a ship
hull, and adjustment means adapted to adjust the
position of the lateral cleaning means to accommodate
ships of different beam.

In one preferred form the floating dock may
further comprise drive means to manoeuvre the receiving
means. Preferably, said drive means may be adapted to
manceuvre the receiving means in any direction.

In a further preferred form the floating dock of
the present invention may further comprise support means
adapted to support a base of the receiving means, when
in use, beneath the ship hull.

The receiving means of a floating dock of the
present invention may preferably comprise a
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in use, beneath the ship hull. The receiving neans of a
floati ng dock of the present invention may preferably conprise a

WD 97/ 02983 PCT/ Nz96/ 00073

- 3 - substantially U shaped hull, said hull having a base

part and | at er %0 ¢moass3s. Preferably, the buoyancy neans PCTVNZ96000781 de
buoyancy to at |east the base, and preferably also to each of the

| at eral towers. In one preferred formof the floating dock
of the present invention there may |atera -l eaning nmeans

associ ated with each lateral tower and bottonrcleanlng means. Each
cl eaning neans may conprise a plurality of brushes in rotatable disc

form PHPgkanpiatby réehianed dulinespidehitl brhavimg a base

plurality of brushes barfi 88dalaBéfiBltsleadnNi NPra€apably, the rmwae:cy means
adj ustrabl e col l ectively on_one.or. nore | ateral erably

els
the adjustnent nmeans 8%3b?£°¥5§%r%ﬁ°yancy tohﬁ&e%ﬁﬁft Sg aéﬁﬁe%n?% |t and/ or
rotati on of the |aterRrkeferablypales sairash @fvshe] tatewal stowers.
Al terratively, the or each lateral cleaning means may conprise a

plurality of separate cleaning each cleapin ane
separately adjustable and ha®i eépreferredbﬁﬁgg|p? tg? Eﬂ?é%éﬁﬁ dock of the
In a preferred forn1oprehentnunmemtmnnruhere may ddiesahenlearsians mesmns

conprise hydraulical | 456805 50LhHith each 1EETRAPLEWRE "End B téftld1hrihg
whi ch may control the
means. Each cleaning means may comprise a plurality of

brushes in rotatable disc form.

In one preferred form of the invention the
plurality of brushes forming a lateral cleaning means
may be adjustable collectively on one or more lateral
panels. Preferably the adjustment means enable lateral
movement, as well as tilt and/or rotation of the lateral
panels about a vertical axis.

Alternatively, the or each lateral cleaning means
may comprise a plurality of separate cleaning panels,
each cleaning panel separately adjustable and havzng a
plurallty of brushes.

In a preferred form of the invention the
adjustment means may comprise hydraulically controlled
_telescopic arms, a plurality of which may control the
adjustment of the or each lateral panel, or each one of
which may control the adjustment of a single cleaning
panel.

. ' In a further preferred form, the floating dock of
the present invention may further comprise a collection

v means adapted to collect debris cleaned off a ship hull
by the floating dock. Preferably, the collection means
may comprise a collection chamber and dumping or removal
means for dumping collected debris at a remote site or



adj ust:rrent of the or each lateral panel | TRIS SBEET A EE’N whi ch may
control the adjustnment of a single cleafing BEPLACEBangI'
ock o

a further preferred form the floating

I n
t.hel present invention

may further conprise a collection nmeans adapted to collect debris
cl eaned of f a g Préress by the floating dock. Preferabpgrmnessnons
col l ecti on neans may conprise a collection chanber and dunpi ng or
renoval means for dunping collected debris at a renote site or
REPLACEMENT SHEET ' -4 - - 4 - renovi ng
collected debris internally to the floating dock for subsequent processing
or dunpi ng. According to an alternative aspect of the present

i nvention there is pr&9eetng FRLLRTFeS debgani Mternatly @ thenéhopping
substantially open waggek S&i ubidif@éntoppbesssihng or dumping.
manoeuvring a floating dock to a noored ship by self propulsion

neans; subnerging at |least a part of a ship hull receiving
means of the Adcarding tdoak adbhpreative danectsimfpthel bresent
accommodat e the invention 8 Qfs drebiBedbeNatinbd F ThieBnhHll a ship
contacting cl eaning ngaﬂ? q% t he flggkyn%.dgik w th at%$rt of, .at

| east one side of thePBhfp¥igsH L0 substantially open waten.,said.merhed; ng
means, and comprisimgoeuvring the floating dock by the self

propul si on nmeans

- submerging at least a part of a ship hull
receiving means of a floating dock adapted
to clean ship hulls and accommodate the beam
of a'ship, beneath the ship hull;

- contacting cleaning means of the floating
dock with a part of at least one side of the
ship hull;

- operating the cleaning means, and

- manoeuvring the floating dock, or a ship
within the floating dock, substantially the
length of the ship hull to clean at least
one side thereof. '

Preferably, the method may involve manoeuvring the
floating dock itself.

In a preferred form of this aspect of the present
invention cleaning means may be contacted on both sides
of the ship hull to enable cleaning of each side
simultaneously.

In one preferred form, the method of the
invention may further comprise adjusting the or each
cleaning means substantially to follow the contour of
the ship hull.
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substantially the length of the shiput—To Tieamr—= | east one side

t her eof . In a preferred form of 4 RS sﬁ%ﬁggf‘s@ﬁﬁ’f e present invention
cl eani ng means may be contacted on{bot h""SI-8&8P of t je ship hull to enable
cl eani ng of each side si mul t aneously. I'n one preferred form the

nmet hod of the wowgedeson may further conprise  adjusting the PCI/NZ2E0073

cl eani ng neans substantially to follow the contour of the ship hull

REPLACEMVENT SHEET : - 5 - In a
preferred formof the invention cleaning means sray al so contact the bottom
of the ship hull. In another preferred form the nethod of the invention

may further conprise collecting material cleaned off the ship hull, for
subsequent processi ng and/ & aufprirer arsferrednfrre of t ehorinyentdiony.

Further aspects of tQgecBheAgNhed iy GLad ldonkaeenenapbatiemi dff ahet ship
fol |l ow ng descrlptlog Eglch is given by way of exanple only, and with

reference to the acce nyi ng draw ngs, in which: BRI EF DESCRI PTI ON OF
DRAW NGS Figure 1: . Shows a plan view fromthe side of a

floatirng dock of theIB{QﬁSEﬁer preferidd Sy thd RBEheALSE RN tinverdich
ship in position for C

eani ng. . Fi.qure , 2: ' . _~ Shows I
view fromthe side ofay FPEEgPﬁgcﬁ%ﬁﬁ?ﬁﬁ QQﬁiﬁéiéggnFaterlal gi%ﬁﬂﬁﬁ%éﬁ?ﬁﬁ?e
an embodi nent i ncor petdbi hgld feansubsquirspesiosgssfing and/or dumping
remote from the site of cleaning.

According to a further aspect of the present
invention there is provided a cleaning panel adapted for
cleaning the hull of a ship, said panel comprising a
plurality of brushes in the form of rotatable discs,
said brushes configured in at least two Yows, one row
offset in relation to an adjacent row, and at least one
brush connected by hinging means to the rest of the
panel, said one or more hinging means biased to maintain
its associated brush in the plane of the panel at rest.

Further aspects of the present invention will
become apparent from the following description which is
given by way of example only, and with reference to the
accompanying drawings, in which:

BRIEF DESCRIPTION OF DRAWINGS
igqure
Shows a plan view from the side of a flocating dock
of the present invention in one embodiment, with a
" ship in position for cleaning.

. Figure 2:
Shows a plan view from the side of a floating dock
. ' of the present invention in an embodiment
incorporating a means for disposing of collected
debris.
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colleéted debri s. WO 97/ 02983

PCT/ NZ96/ 00073 Fi gure 3: Shows a plan view
from above of a floating dock of the present invention in one
preferred enbodi nent. Figure 4. Shows a vertical
Cross-secti on twoouelsxn | at er al arm of the fl oati ROTNEAO0YT

Fi gure 3. 'Figure 5: Shows a front view of the

| ateral arm of Figure 4. Figure 6: Shows a pl an
view from above of a floating dock of - 6 -the present invention
according to an alternative enbodi nent . Figure 7:
Shows a side plan view of a Jateral arm of the floating dock of
Figure 6. Fi giacgxe 3: Shows a | ongitudinal cross
section through the Shows laatpdeal vaew bforiapove Hf at fachetingodeck of
| at er al t owner.

(ﬁrﬁgent 1n¥Eh955§ £i one preferreaSBA¥Safnent .

front view of the | ateral arm

Figure 4:
Shows a vertical cross-section through a lateral
arm of the floating dock of Figure 3.

Figure S:
Shows a front view of the lateral arm of Figure 4.

Figure 6:

Shows a plan view from above of a floating dock of
the present invention according to an alternative
embodiment.

Figqure 7:
Shows a side plan view of a lateral arm of the
floating dock of Figure 6.

Figure 8:

Shows a longitudinal cross section through the
lateral arm of Figure 7, attached to a lateral
tower. -

Fi e
Shows a front view of the lateral arm of Figure 7.

Figqure 10: .

Shows a perspective view of a part of a rail of a
floating dock of the present invention in one
embodiment, and an expanded view of a cog adapted
to support and interconnect a lateral arm with the
rail.



Figure 10: Shows a perspective view of a part of a rail of a

floating dock of the present invention in one enbodi nent, and
an expanded view of a cog adapted to support and interconnect a
| ateral armwi th the rail . WO 97/ 02983

PCT/ NZ96/ 0007 3wW0 97/02983 -7 - PCT/NZ96/00073
Figure 11: Shows two alternative enbodi nents (‘A and B) of an

i ndi vi dual brush which forns part of the cleaning nmeans of a
floating dock of the present invention. -7 - Figure 12:

Shows a cross-section through a drive shaft of a bush of the
present invention in one preferred - enbodi nent .

Figure 13: Shddeuxesilde view of an alternative enbodi nent of

a floating dock of the preseiiwd BweNkil@Brnative embodimentld QW ndd4B) of an

Shows *a vi ew from above of the enbodi pent. of, . Fi_qu 13 .

Fi gure 15; Sho’(ﬁsdelérl%gsg%&ﬁpi BRICR - ERAIe R_a'&ctop%#gﬁrglﬁgpmg

Figure 16: Showeane lodngi £ddahiahg cdock -adthicopreiseptighinyention.
Figure 12:

Shows a cross-section through a drive shaft of a
bush of the present invention in one preferred
embodiment .

Figure 13:
Shows a side view of an alternative embodiment of
a floating dock of the present invention.

i e 14:
Shows a view from above of the embodiment of
Figure 13.

Fiqure 15:
Shows a cross-section through A-A of Pigure 13.

Figure 16:

Shows a longitudinal cross-section through a
telescopic arm or hydraulic ram employed in a
floating dock of the present invention.

Shows views from (A) the front and (B) the rear of
a panel of cleaning brushes employed in the
embodiment of the floating dock of Figures 13-15.

Figure 18:

. Shows (A) transverse and (B) longitudinal cross-
sections through a debris recovery part of a
floating dock of the present invention in the
embodiment of Figures 13-15.



tel es?‘:opi c armor hydraulic ramenployed in a fl oati ng dock of

the present invention. Figure 17: Shows vi ews
from (A the front and (B) the rear of a panel of cl eaning
brushes enployed in the enbodi ment of the floating dock of

Fi gures 13-15. woO 97/02983 Fi gure 18: Shows (BQT/NZSSHBeBI S€e
and (B) |ongitudinal cross- sections through a debris recovery
part of a floati ng dock of the present invention in the

enbodi mrent of Figures 13-15. _ WO 97/ 02988 -

PCT/ NZ96/ 00073 - 8 - MODES FOR
CARRYI NG QUT THE | N\/EI\FI'I O\I The floatin dock 1 of the present

invention may — CERA FOR, CARRYING OULTHE INVENIION ,djustable lateral
arns 3, cleaning means 4a 'I4hs fﬁldaaﬁlﬁgodoabr:e off ithe presenﬂEﬁﬂﬁeﬂﬁlofﬁhnaySC

for propelling the d?%%w isg a Byll er, 41 %gﬁeﬁ%@%;&dl%yzCOQHSuééiélgafeﬁé’xa

6 and | ateral ment. Shown rgure
lateral tower 7a is nawms Substleaniag mpanstér. dithandzgne or merecdrive

dri ve neans, hydr aul igeHat 1y s spdshr Egﬁepﬂf)pelllng tth@ Bbertii ng dock are

accomodat ed inor on this |ateral tower 7a in this enbodi nent.
However, it wll be appreci ated that the specific configurations of
t he | ateral towers 7&he7thudde2npayeccemprisg a dasikepart 6 andelatenrsl

and in_ other enbodi ”BIE\:SvSefé"e?é atzgy.al ThOVRE Sembodimefit shBwHBYnbRigure 1 one

symetrical, each houflrék lj(g#é%n%a is morecguﬁgg%ntlal than the other 7b
since the drive means, hydraulic controls and bridge of
the floating dock are accommodated in or on this lateral
tower 7a in this embodiment. However, it will be
appreciated that the specific configurations of the
lateral towers 7a, 7b are not essential to the
invention, and in other embodiments the lateral towers
7a, 7b may be symmetrical, each housing functional

equipment.

At least a part of the hull 2 may provide buoyancy
to the floating dock 1. This buoyancy may be provided
in the base 6, lateral towers 7a, 7b and/or a
combination of these. There may be means for.
controlling the degree of buoyancy to enable the
floating dock 1 to be floated or substantially submerged
for operation.

The floating dock 1 is manoeuvrable by wvirtue of
having its own drive means. In the embodiment shown in
Figure 1 there may be propellers 5¢ to move the floating
dock 1 forwards and backwards, and additional propellers
Sa to move the dock 1 laterally. In embodiments of the
invention having large lateral towers it is envisaged
that additional lateral propulsion means 5b will be
required to ensure stability of the floating dock when
in use. Whilst in the embodiments shown in the drawings
propulsion of the floating dock 1 is provided by



At |east a part of the hull 2 may provide buoyancy to the floating
doek 1. This buoyancy may be provi ded in the base 6, |ateral towers
7a, 7b and/or a conbi nati on of these. There may be neans for
controlling the degree of buoyancy to enabl e .t he floating dock 1 to
be floated or swbst/exs8s3 al | y subnerged for operation.  PCI/NZ96/00073
The floating dock 1 is nanoeuvrable by virtue of having its own
drive nmeans. I n the enbodi nent shown in Figure 1 there nay be
propellers 5¢c to nove the floating dock-1gforwards and backwards,
and additional propellers 5a to nove the dock 1 laterally. In
enbodi nents of the I nvention having large |lateral towers it is

envi saged t hat paopeiilonal futeibl hw arersicdatedanbabhovher npans of

{/\ﬁqfﬂ {ed t o ensur edst %'&'tlk'-b%oﬁﬁléhsnféPﬁtdrﬁﬂ.di@ﬁlﬁe\&hﬁﬂd mcludé&l #tthin the
Ifst*in e enbodi nents shawn, i n r,avmng ul sion_o
floating dock 1 is pr&¥CHEN® 8 cthis 1nve §§%§he enbodtiest ‘Ot Ehe

PCT/ Nz96/ 00073 invenpnopebhews 1mtFmgdﬁedx13appde¢4apEdmes&onnixﬂ
means bf sel f - PEoRakaNLY’ Fotllibl PHAGAN 0 e YRz RIDI dbidis) ,

scope of this inventi | ment I nventi on shown in
Figures 13 and 14 prop@edtdanpd at eitbey g PhFheofdrabieg ndedrs Wk ary.
AZ| POD not ors), addittibnatd atversilele entbmfraflherbpoasicg wewis an t h
an .additional, reversible, central propulsion neans 41.

Whi | st the enbodi nents shown in the draw ngs i ncl ude drive nmeans to
enabl e i ndependent nHRé&GYr bbe| erhodimants shown A HBRKITAViRgS be
appreciated that the dnedodegdepeeaneans P faial@ iydependent  dock coul d

Chrough the dock. ahen TBAPEPYRRptIEey°6F B 1par inaapf 9o kit £ L0, ° 01 P°

t he present inventionappreciated that the cleaning operation performed by the
dock could equally be achieved by mooring the dock and
driving or towing ships through the dock when partially
submerged. 1In that case a dock of the present invention
would not require separate drive means.

In one preferred form of the invention, and as
shown for example in Figures 2, 3 and 13-15, there may
be a means for collecting debris removed by the cleaning
means 4a, 4b. There may be one or more collection means
8 positioned in a central upper part of the base 6.

When in operation the design of the floating dock 1 may
be adapted to direct removed debris into the collection
means 8. At a lower part 9 of the collection means §
there may be dump doors 10 through which collected
debris may be discarded, as shown in Figures 2 and 3.

In the alternative embodiment of Figures 13 to 15,
and also with reference to Figure 18, the collection
. means 8 may collect debris internally for subsequent
processing and/or disposal. Referring to Figure 18,
such a collection means 8 may comprise a receiving means
47 comprising a plurality of cylindrical containers 42,
rotatable in cylindrical housings 43. The containers 42
may be rotatable between a collecting position in which



woul d” not require separate drive neans. In one preferred

formof the invention, and as shown for exanple in Figures 2, 3 and
13-15, there may -be a neans for collecting debris renoved by the

cl eani ng nmeans 4a, 4b. There nmay be one or nore collection nmeans

8 positioned | wa9onmpdsr al upper part of the base 6. WPOT/N296/60073
operation the design of the floating dock 1 may be adapted to direct
renoved debris into the collection means 8. At a lower part 9 of the
col l ection neans 8 there may be dunp deors 40 through which

col l ected debris may be di scarded, as shown in Figures 2 and 3.

In the alternative enbodi nent of Figures 13 to 15, and also with

reference to Figure 180 PPRA RAYtedd GF the container Fanes SEWREEE Bebris

IF nter nallgy for SUbSEQﬁ@BéJ.ve debru@,oaaasanauapﬂﬁ@rpdhmwlm wafiehr the éen
i gure such_a ¢ ction neans rise.a r.ecei.vi

47 conprising a pl ura??fgl %4 € 98 g*pwggﬁrgsn?’a)\rln@?'g&zf? tre de%r?ﬁt gﬂ’é‘ﬁ‘lléhi n

cylindrical housings 4erra$komﬂnngamm@msng§ 45 in thmcldndatigrdbhoubinge et

a col I ecting positionghneydhésdveyor 46. WA D288 ap rec1ated that this
PCT/ Nz96/ 00073

part 44 of the contalﬁgPef%Eéﬁnﬂ%“ﬁ%d?erm requlr?%d@ﬂ?ﬁ*ﬁ&ﬁfﬁsseﬁﬁan%
dunpi ng position in whetWeé¢hetlwparylindricapacontidifens %2 amivihedrf bousings

dunpi ng the debris thagugg enable dﬁ@f&%&Bﬁ”gfngthESEIHEirGﬁ h@ahgewhllst

cylindrical housings 43 on to co ve r 46. | .be a reC| te
that this typetBf Rwer Rpty ofe P?E%n%p‘%‘?%ﬂ FFﬁSg when
bet ween the cylindricéah opatatiivers 42 and the|r housi ngs 43 to
enabl e operation of the collection nmeans mhilst the | ower part of
the floating dock 1 is subnerged when oger tion

Debris and any contamln water would be

transferred by the conveyor to appropriate means for
transporting the material- -from the vessel at a later
time.

In one embodiment, as shown in Figures 1 to 9, the
lateral arms 3 may comprise a substantially vertically
disposed panel 37, cleaning means 4a interconnected to a
front surface 38 of the panel 37, and fenders 39
adjacent longitudinal edges 40 of the front surface 38.
The lateral arms 3 may be connected by hydraulic rams 11
to their corresponding lateral towers 7a, 7b. In the
embodiment shown in Figures 1 to 9 there may be upper
and lower pairs of hydraulic rams 11. These hydraulic
rams 11 are adapted to move the lateral arms 3 inwards
and outwards along rails 12, as shown in Figure 3.

Thus, the base part of each lateral arm 3 may be
supported on support means 13 adapted to interconnect
with rails 12.

In one form of the invention, as shown in Figure
10, the rail 12 may be in the form of a girder with cogs
14 on an upper surface 15. Wheel cog(s) 16 at an upper
inner part 17 of the support means 13 may be adapted'to
intermesh with the cogs 14 of the rail 12. At a lower



Debris and any contam nated water would be transferred by the
conveyor to appropriate neans for transporting the material fromthe
vessel at a later time. I n. one enbodi rent, as shown
in Figures 1 to 9, the | ateral arnms 3 may conprise a substantially
vertically WO 929830sed panel 37, cleaning neans 4a i nter CROTYNZS600130 a
front surface 38 of the panel 37, and fenders 39 adj acent

| ongi tudi nal edges 40 of the front surface 38. The lateral arns 3
may be connected by hydraulic ranms 11 toltheir correspondi ng | ateral
towers 7a, 7b. In the enbodi mrent shown in Figures 1 to 9 there may

be upper and | ower aiqr)lg of hydraulic ranms_11. These hydraylic
rans 11 are adapted tB2RbviStPe FBR FURPOHECInEnA, HRere may b, wheelfalds
along rails 12, as shadaptedFtgutrael in the FTeuesstébe2bhast ya tradfl aach In

lateral arm 3 may be\MtPﬁ ?mbﬁtgﬂ?%{é ah&h ﬁ.?lp&‘i&hrgﬁﬁé‘z%%% %?emsr%%lptﬁg't means

i nt er connect ar 1 . ‘ ofm of -t
i nvention, as shown i A3FngYrinterconneqy: wigd thpirirakexabeaym X ¥aaf or m of
a girder wth cogs  interddnféctibniRemss wif #BechSendPEe! titd Aaerbl ALmaB

upper I nner pagt 17.pof e_suppor.t ns.l y.be adapted taq

I ntermesh with the coég %ﬁlgfaé%es“rua‘g 2 r}%?aglf)giweg? the Saumpq% §PA35943 -
PCT/ NZ96/ 00073 - 11 - part 18 of
the support neans 13 there gAythe ehelimebl shown iAdepiefe t@ tiHeawRl; lisN1bhe

0 the support means  tritEald run nard 10T SodPRhoRRAY horatds SRR 8n,

i nt erconnecti on nmeansoflthhi fhoainbhy edadie U dusr ghrwemigwards towaxrds lat mddd

swivel in relation topthe 8yPPOfit MBS dnfiguration a lateral arm 3.can be
made to swivel or rotate by extending the hydraulic rams
11 on one gide of the lateral arm 3 to a greater extent
than on the other side when the lateral arm reaches the
curve of the rail. This pivoting action enables the:
lateral arms 3 to follow the contour of the hull of a
ship, for example towards the bow and stern of the ship.

The lateral arms 3 may also be caused to tilt
about the connections means 21 through separate control
of the upper and lower pairs of hydraulic arms 11. '

In the embodiment of the floating dock 1 of the
present invention shown in Figures 3 to 5 an alternative
means is employed to enable the apparatus to adapt to
the contour of a ship‘s hull. In this embodiment the
cleaning means 4a rather than the lateral arms 3 are
adapted to tilt and swivel. Thus, the rails 12 may be
parallel and there is no requirement for the lateral
arms 3 to swivel in relation to the support means 13.
The cleaning means 4a may be positioned on a series of
panels 22, as shown in Figures 4 and 5. Each panel 22
may.be connected via a universal joint 23 to a hydraulic
arm 24 extending from the lateral arm 3. Thus, each
panel 22 is adjustable towards or away from the lateral
arm 3 by its hydraulic arm 24. Further, when pressure



I'n the embodiment shown in Figure 6 the farts—t2 ynitially run
pakal l el to one another towards each end| THIS SHEETGAS BRENS oating dock 1 but

curve inwards towards a md- part 21. RRPYAFEDN s cponfiguration a

| ateral arm 3 can be made to swivel or rotate oy-extending the

hydraul i c rams wo970298d1 on one side of the lateral arm 3 to ®Cy/NZ8éeN73

ext ent than on the other side when the |ateral armreaches the

curve of the rail. This pivoting action enables the | ateral arnms 3

to follow the contour of the hull of a -shp- for exanple towards the
bow and stern of the ship. The lateral arnms 3 may al so be
caused to tilt .about the connect i means 21 through separate,
control of t he i§ppEPlafd P%ﬁ%ﬁe?mgh%;Q%eaﬁﬁﬁgaﬂ??%s dnang the side of

In the errb_o'di ment of tahehfipohtlbgtli®caknilvefsadlngoint 23 @maiskhand ﬂhwmhhenof
O oo ht oar &S 3 0 el BaRkl 5P Coneorn o FRRAR, L1 APALOUALL |nRRRY 8

the apparatus to adapt Cont our
enmbodi ment t he theeghinghidhns 4a rather than the | ateral arms 3 are
adapted to tilt and swivel. Thus, the rails 12 may be par allel and

there is no requirenent fq” t S in relation
to the support neans 13. Qﬁ ﬁﬂ'giﬁ%ﬁﬂﬁﬁﬁf%ﬂﬁgﬁngﬁgeﬂﬁy %L%ﬁ%5|t|oned on
a series of pareng igaratios hofnlatedElgares 3 aadsBowiEdoh Higvales223
nmay be connected via %oUﬂbVer§ﬁ|th£%r6m558£Méﬂ% Rydraukie four seﬁEWB 24

extending fromthe la er rm3 Thus eacth? p [ j ust abl,
towards or away from e?ﬁ?s on each, & Fbg ﬁgﬂ?%&ﬁq(éaﬁkn Eowi
Furt her, when pressur éde appreCJated that the number of sets of lateral h?ms

is applied between t h%schgﬁnhﬂgeggéfi‘@léﬁ @é&\ij&eo@ HRe Oinderpdlidh Nilrle the
uni versal joint 23 enahles the l(‘gJPane of anel 22 to conf or m

substantially to the COMt8UM BFPRE %?ﬁ?ﬁrﬂﬂ set, and the maxigym dependent
alternative enbodi nentomfcoslueandnﬁrgcltmalxtyof Izt €hdb embpedimeérst the

cleaning means 4a are in cleaning panels 48 each of five
brushes. Each panel 48 has its own hydraulically
controlled telescopic arm.49, and its lateral position
is therefore independently adjustable. 1In this
embodiment, lateral fenders 50 are provided on inner
sides of the floating dock 1 adjacent the lateral arms
3. Figure 16 shows details of a telescopic arm 49. The
arm 49 incorporates hydraulic pipe 51 for controlling
movement of the telescopic arm 49, and separate
retractable hydraulic pipes 52 for providing power to
each of the five cleaning means 4a. A panel 48 is
attached to the outer end 54 of the telescopic arm 49
via a universal joint 55.

Figure 17 shows a configuration of a preferred
panel 48 of this embodiment of the invention. Referring
to Figure 17A, there is a central brush 56, two outer,
hinged brushes 57 positioned in line with this central
brush 56, and two further, hinged, displaced brushes 58.
The displaced brushes 58 are so positioned as to cover
the gaps between the other three in-line brushes 56, 57.
The hinges 59 are biased to maintain brushes 57, 58 in a
substantially flat plane, at rest. When uneven pressure

ea}hsﬁumRTﬂmxd
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shown in Figures 13 to 17. In this enbodinent there are four sets of

| ateral arnms on each side of the floating dock. It will be appreciated that
t he nunber of sets of lateral arnms is not an essential feature of the

i nvention, the mninmm nunber being one set, and the nmaxi num dependent on
cost and pract W9H2983 I n this enbodi nent the cl eani ng nmeans BOI/NZS5/00073

cl eani ng panels 48 each of five brushes. Each panel 48 has its each
hydraulically controlled tel escopic arm49, and its lateral position is
therefore independently adjustable. In this eabn3livent, |ateral fenders 50
are provided on inner sides of the floating dock 1 adjacent the |ateral
arns 3. Figure 16 shows detajls of a telescopic arm49. The arm 49

i ncor porat es hydr aul i £8pFpRLEA %7 tEnPRBPLI A8 nbReBFATRe Mhen BerdREopi ¢
arm 49, and separate feircedtaddindrydr dowi orpspesn S2aftoroprao\gidiphupdyethéo
each of the five cl eapi S n 48, ] t he outer.end
54 of the tel escopic E%Waengﬁulﬁ\;@?sgbsjlg%gi %.afg&%lf?%ets.%gi'gérget%?
shows a confi gurati ona@@Pla e cfhe fud lpgeatouy. RERLS radRPhadicng dse furpher

It_here ?fhat ﬁ_ent ral tbr ﬂsdts)iﬁﬁrhaﬁs%w ng:ﬂtjacb?ﬂgtﬁﬁnblslﬁmso@% g@eltﬂaqngégli B ]
ine w is centr [ US a. ur r.hin i spl ace rushes
58. The di spl aced brﬁéﬁ%%g?sméer%tes S %W%eﬁﬁagl?%r%gse'r gaps between the

other three in-line brushes 56, 57. The hinges 59 are biased to naintain

brushes 57, 58 in a substpyiiatd or WnaklsPbdNRay Bé pdfitioned ®rrwdBgven
pressure WO 9];/ 02383 1 as n in Fi 174
PCT/ NZ96/ 00073 rushes on a pane r @8 Shown  n rigure ‘i's applied

to the panel 48, for eenppdbbliskgethseidigtance betweemd qupiaist48a andwaoship
stern part of a ship fi{i{, 188 facilitatiB8eSardrelakbFendift it f
brushes 57, 58-to _bd%pt t%czlt%e%t}F‘ cgntgur. Thi's ad?&fé—ﬂt ib%%e?sawﬁg
further faci|i®afBHP kY] acent panels 48 on a lateral arm 3

bei ng inverted, as shown in Figure 15. Rol I ers or wheels 60

may be positioned between - p . h in. Ei.qur
17A, _ control ling theAd?%?%%{:lgiﬁgﬁr\?ggﬁgg %g%+é%€$lﬁaqu5@Vldgg Eo
hul |, and facilitatinB2FatRFesh mAnchéntloyr PEeBENER BFONgr line 625 (8BPp

hul | . Figure 17B)£}

Additional cleaning means 4b may be positioned on
an inner surface 25 of the base 6 of the hull or
superstructure 2. In most cases there is minimal marine
growth beneath the bottom of a ship’s hull, primarily
because of the absence of light. Thus, it is not
essential that there be cleaning means to clean the
bottom of a ship hull, in which case the bottom cleaning
means 4b can be replaced with some other form of support
means, for example rollers or interspersed wheels, which
when the floating dock is in use allow the base 6 of the
dock 1 to be supported on and run along the bottom of
the ship.

It will be appreciated that a floating dock 1 of
the present invention could operate effectively without
any support between the base 6 and the bottom of the
ship, for example by appropriate control of the depth of
submersion of the floating dock 1 by the buoyancy
control means.



A hydraulic pressure supply line 61 is praysded Hrs BeeN each brush, and a
| ow pressure return line 62 (see Fi QWREPLACED) .

Addi ti onal cleaning nmeans 4b may be poSk--0ReeoRmns an inner surface
25 of the base 6 of the hull or superstructure 2. In nost cases
there i s m ni nayvo paewsse grow h beneath the bottom of apetyNpdsmodus! | ,
primarily because of the absence of light. Thus, it is not

essential that there be cleaning neans to cl ean the bottom of a ship
hul I, in which case the bottom cl eani ng - means 4b can be repl aced

W th sonme other form of support means, for exanple rollers or

I nt erspersed wheel s, which ' when_ t he floatlng dock is in use allow

the base 6 of the dotR the euRodimenss: 8f BHIWFRE LR Sn§otRe™pot t om
gf ’ f t he Ship-h cleaning means l4b \sirle sgewﬁpﬁbﬁ@rdéFﬂhﬁé&abﬁat§|eﬂttne '
ock 1 o the pr n t t h V. ou

any support between t%nﬁggs%u%f' c?]é]d ﬂtsﬁr&ﬁ%@te bQBg ? fe;‘;megat c&n‘é’#:%? ért

exanpl e by appropri at &reenfen| thg nawianﬂ&:ﬁnéfcollecthnumﬂanﬂ @n oR Epnder

floating dock 1 by thggbuayap&ylocated ci@wak@lyBANSach bottom cleaning
REPLACENMENT SHEET

the embodi ments of Fi BGRBE 4P 90 LU &fegﬁﬁnbnﬂ%%r%ur%cﬁ &>sREwhhe
towards outer parts obaeshe6i nnBreserfenserss 26f sehve bewe Mipsweisngthhefirst
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u y I d

i nner surface 25 of t 8t58‘§e g Qg@llf@% §g§§ é‘é Wt?ﬁ?%ﬁ&@g Pﬁe

first being to controBotheldi shdnche Ftasndh beliegbheecéniamich tratelrdbiionlefned

the hull of a ship dugi gtggeéﬁiﬂa g, 10f vh*?:‘?u%o‘i 1coﬁf‘ﬂmé§1%§%%n?lgﬁhgﬂgto

contain material cl eane
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An alternative configuration of bottom cleaning
means 4b and fenders 64 is shown in the embodiment of
Figures 13 to 15. 1In this case the bottom cleaning
means 4b are positioned in sets corresponding with the
sets of lateral arms. The sets of bottom cleaning means
4b do not need to be formed into the panel-type grouping
of the lateral cleaning means 4a, since most do not need
to pivot or tilt. However, individual cleaning means 4b

' towards the outer parts 65 of each set may have separate
control means adapted to raise and/or adjust the angle
of the cleaning means 4b to facilitate cleaning of the
angled part of a hull between the bottom and sides of a
ship.

Tﬁfhe bottom fenders 64 in this embodiment may
comprise rollers adapted to facilitate movement of the
floating dock 1 along the bottom of the hull of a ship.

Essentially, the cleaning means 4a, 4b may
comprise rotatable brushes 29, examples of which are
shown in Figure 11 A and B. It will be appreciated that
the invention is not restricted to any particular
pattern or configuration of cleaning means 4a, 4b.

T m‘i‘““




An alternative configuration of botto 7ﬂ1n§@p]'EETgHN§§E@q b and fenders 64 is
shown in the enbodi nent of Figures 13 §0 15REPLACED s cgse t he bottom
cl eaning nmeans 4b are positioned in se with the sets of '

| ateral arnms. The sets of bottom cl eaning neans 4b do not need to be forned
I nto the panel Wop2e3oupi ng of the | ateral cleaning nmeans 4aPCENAS0MIS
do not need to pivot or tilt. However, individual cleaning neans 4b towards
the outer parts 65 of each set may have separate control nmeans adapted to
rai se and/or adjust the angle of the cleaning-nkans 4b to facilitate

cl eaning of the angled part of a hull between the bottom and sides of a

shi p. The bottom fenders 64 in this e I ment conpri se

rol l ers adapted to faEF?f?ﬁlél%\;‘WteroF&"Fﬁs Vggﬁdli’?ld“‘éﬁfclﬁ?rh g¥PHeof
bottom of the hull ofpfushep, with one offfseeninaréyatidre t edre mgpxweans 4a,
4b may conprise rotat es¢0 who Figure
11A and B. It wll esg%)p}&é)%%%ﬁ' r%%%q?gatafn&aié\g%i%l’?g&he |\r£¥\%gln?'| o%ggs
not restricted to anyipwer}ien esigtiches &P €éﬁﬂlb’&$dﬂ?§ﬁ? in tée form of

cl eani'ng means prushes 4a,0ther f8ims of pads or abrasive means are also
REPLACEMENT SHEET

Preferably, however tﬁ%}’%s%’?? bv{ahlr%hr gayhgﬁtgﬁg’rgﬁb%?t%rus% llﬁ%te roﬁge
offset in relation tolike ?Féx@fﬁ@tpr‘ﬁ\ﬁa@énsptlonal renoval of rrarl ne
growt h. Nor need the cleaning neans be in the formof brushes. Qther forns
of pads or abrasive neans e aI so whi.ch of at vi.brat e,
oscillate or the like to ef 3}]‘%9;%% an ougerngyrfa‘%fac# t?rr ?ﬁﬁ

an outer surface of bprsfeesbli@ O#Jrsﬁ@]ablllynvﬂ-ost veinfteresd oritlei rfb@‘rced

w th, for exanple, Eﬁfgb h I S Gef
rotating the brush. TEI S Bfe, %%%au%%gﬁd??vgﬁn%gngua?ﬁgﬁqﬁﬁne ?l%gpg

may
may be means provi dedZFof@ﬁaﬁ‘P‘éa%’aRQ] the, dFusy - or THigRRY ke ringdraulic
apply pressure to thedgide méaﬁku p' Bn hidditithi, s theaasmapybdandnnd poewddednt

hydraulic controls 31, EO%PSBEQ %?sl-g%eofroﬁ éﬁ&’f' gf L SRS l@%‘}gﬁ})’

by hydraulic arnms controlling rushes gures,

16), and/or by i npel | PRESHBERS c32t E=se%1 & i ’Hu#ne I'g?ltsermeﬁntsugﬁyon
each brush 29 may be bet bycbndepemdent tHydraaﬂaIcI cpnopelbefsl 3Bohyeamh brush

el ongate shaft 34. Thggshaktt 84 ﬁ& Ruadst 9 ghiadb Nl yy SRARARIWIL R ridae
drive shaft 35 (as, fgr Z)%a T?rrsT%Y In F| gure 11C) sugﬁ ¥1a when t he
drive nmeans 27 controlling panels of brushes (as in Flgures 4 and 5 or

16), and/or by impelling means 32 (see Figure 11B)}. 1In
the latter situation each brush 29 may be interconnected
with a small propeller 33 by an elongate shaft 34. The
shaft 34 may be adapted to slidingly engage with the
drive shaft 35 (as, for example shown in Figure 11QC)
such that when the drive means 27 causes the brush 29 to
rotate, the propeller 33 also rotates impelling the
bristles 30 of the brush forwards either until they
contact the ship hull or until the bush 29 abuts a stop
means 36 at the end of the drive shaft 35.

It is envisaged that under different circumstances
different types of brush 29 may be required with the
"floating dock 1 of the present invention. Thus, the
panels 22, 48 and/or each individual cleaning means or
brush may be interchangeable. For example, a ship hull
heavily encrusted with barnacles will require cleaning

with steel wire brushes. In contrast, ships previously
R —

heet Has Been Re] laced
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causes the brush 29 to rotate, the propeller 33 also rotates inpelling the
bristles 30 of the brush forwards either until they contact the ship hul

or until the brush 29 abuts a stop neans 36 at the end of the drive shaft
35. It is envisaged that under different circunstances :
di fferent typeswgézdaosssh 29 may be required with the fl oati ngpcimzssdoass t he
present invention. Thus, the panels 22, 48 and/or each individual cleaning
means or brush may be interchangeable. For exanple,.a ship hull heavily
encrusted with barnacles will require cleaning ¥ t-h st eel wre

brushes. In contrast, shi ps previ ously "WD 97/ 02983
PCT/ Nz96/ 00073 . . .- 16 - , ai nted
with potentially toxipatresd i PeLeRFARLLY JfRKiC antl'\ﬁPPFrlﬂmaaﬁ’a‘F?neand
growt h, woul d preferapiynheixd eandte growthy wduly lpreferabigsbeocheaned

pai nt danage. . VWere there a ral i sets of |ateral
arms 3, each set may Yh??f’%}%%zﬁfhﬁ%aﬁg ‘Zog%%#gg:l tc%%a%@. deal with
fouling of a different type or intensity, for exanple a first set

m ght have coarse cl eani ng WRARS thdre are aSPL@r4lli®didfmsekeadbEnyatesas and
athird fine cleaning me

ns. : f fl,0at | ck.1
of the present invent?HR® 3~ eaéhmﬁﬁt R8Y F3HLsETS .;?%(&eaﬁs.48 Laggtgﬁhé%
buoyant condition (sede&lgutth Zouliad ofani Ajfferent WREK OF 2BRSBEILY, for
manoeuvred as a Conveﬁkéﬂﬁfé SN rdt0 deftemight havé t@HsemeaebRingl méass) Pa
e

requiring cleaning. T floating.dock 1 can then.he subnerged o the
required dept hSEEORAIPFLLYHE nﬁa?“?a%st%n‘%ea &Wgr #éﬂebgﬁsgﬁﬁng
one end of the hull ofmeanship. The position of the | at-eral cl eani ng
nmeans 4a are then adjusted to contact the sides of the ship by

novenment of the | ral ar i i
the tateral a ngse of a floating dock 1 of the present invention

will now be described.

In a buoyant condition ({(see Figure 2) the floating
dock 1 can be manoeuvred as a conventional ship to the
site of mooring of a ship requiring cleaning. The
floating dock 1 can then be submerged to the required
depth to enable the base part 6 to be supported beneath
one end of the hull of a ship. The position of the
lateral cleaning means 4a are then adjusted to contact
the sides of the ship by movement of the lateral arms
and/or separate control of individual or panels of
cleaning means. In this position the floating dock 1 is
in éontact with the ship hull wvia lateral and bottom

fenders or rollers.

Buoyancy/ballasting of the floating dock 1 may be
adjusted to ensure substantially even pressure at the
contact points between the ship and the floating dock 1.

The cleaning means 4a, 4b, in the form of brushes
or the like are then caused to operate in their cleaning
action. At the same time the propulsion means 5a, 5b,
are used to direct the movement of the floating dock 1
along the length of the ship hull. In the embodiment of



and/ or separate control of individual or panels of cl eani ng nmeans.
In:sthis position the floating dock 1 is In contact wwth the ship
hul | via lateral and bottom fenders or rollers.

Buoyancy/ bal  asting of the floating dock 1 may be adjusted to ensure
substantially evenmmessssure at the contact points between/NZogoodys p
and the floating dock 1. . The cl eani ng neans 4a, 4b, in the
form of brushes or the like are then caused to operate in their

cl eani ng action. At the same tinme the prepuksion neans 5a, 5b,

are used to direct the novenent of the floating dock 1 al ong the

| ength of the ship hull. In the enbodi nent. of WO 97/ 02983

PCT/ NZ96/ 00073 Flgures 1l to 9 the hydraullc ramg 11 control fhegures 1

g o0 9 the hydrﬁul i chr apbsiti6ANGE Othd MEateral arﬁx@SBtt@neﬂgéuié"ecﬁalﬁ;lt Qﬁ@ﬁrarrrs
to ensure that their 0SS | stantia t
contour of the JERPB Rﬂ??él | cfioqﬁﬁsyﬁghgp%%%ig ot BT He ré?h&?e
29 by i ndependehiphiul dul weilshtimgiyidnaingporrohpef | thry brushes 29
tmre]atns 32, or OI panel gy 22naépéﬁa?ﬂ@% dWdrcadone rall 531 and/hoz.24mm1;53é1t§.‘rall'h§3

at .appropriate pressure i s.applied betwee e e
hul | at all tinmes. 32,76 %g 4%£%r%% qélBEPﬁgeﬁ Yzhﬁ§%§ ¢ arms
requi red degree of 24. eneureelth%t prpriaped atler pughsthe e pwpplied detwelen

of each cl eani RgePRPELLES and the hull at afl ﬂ@hésas £EONMHL! |1 ng
contact between the shi oating_doc he fenders 28, 39

64 al so ensure SglﬂﬁﬁFiggr%%ﬁﬁﬁﬁff¥%nﬁ fe §qurﬁ%?+r degree of
cl eani ng nmeans 4a, 4bcobateobf isepréviddd tderdugh thenseparate cditinolofoft kach

floating dock 1, so tgigab&ﬂ§y££+gf 4§to t he col | ecti on neans 8.

Rot ati on of the brush

A

As well as controlling contact between the ship
and the floating dock, the fenders 28, 39, 64 also
ensure that debris removed from the ship hull by the
cleaning means 4a, 4b is confined to the central inner
part of the floating dock 1, so that it settles into the
collection means 8. Rotation of the brushes 29 may also
assist in directing the debris into the collection means
8.

Once the floating dock 1 has passed from one end
to the other of a ship, cleaning substantially the full
length, it may be refloated and wmanoeuvred to the next
waiting ship. Once the collection means is full, or the
containers receiving debris from the conveyor in the
embodiment of Figures 13 to 18 are full, the floating
dock 1 may proceed to a preferred site for dumping or
unloading of collected debris.

It is envisaged that the floating dock of the
present invention will be able to clean the hull of most
medium to large ships, and will be able to clean at
least 90 percent of the hull of such ships.



assist in directing the debris into the collection neans 8.

Once the floating dock 1 has passed from one end to the other of a
shi p, cleaning substantially the full l ength, it nay be refloated
and manoeuvred to the next wai ting ship. Once the collection nmeans
is full, or thavo9ern2e83 containers receiving debris fromthe cerwszesnom t he
enbodi nent of Figures 13 to 18 are full, the floating dock 1 may
proceed to a preferred site for dunping or unl oadi ng of collected
debri s. It is envisaged that theigloating dock of the
present invention will be able to clean the hull of nost medi um to

| arge ships, and wll be able to clegn at ast. 90 efrcent of the’
hul I of such ships. TR FWesgey has been 885 ipea y way of

PCT/ Nz96/ 00073 example, and with particular refdfknce to preferred The

nvention has been desgr) Rede e WakeQl aciong aRYABA S ARY LT 0 par ti cul ar

reference to preferre rlatlons an
anti ci pated. For exanpheicipated enRoyageampheat it | bswsnvisaged ghat af lewen

lateral arm 3 may incpHde of péé&lﬁ'latt)éx@.ﬁ. arm 3 m&\ﬁtﬂ{c]hﬁes af %uﬁh?iﬂ*ngft he

transition area between _the des .and. bot on1of shi
al so envi saged VEkLst %?Eﬁxf?ﬁmflﬁﬁEﬁPg 5 é af% n%ﬁ%WS?nt?ﬁf
posi tioni ng and progr eédesfandoatitammiofganship. hull It is alsopehvisaged

antici pated nodificat tpat 0¥idd® equipmenNRggi HEnémﬁiofé(ﬂltrcﬁ&o;nEBrgthe
I nvol ves repl acenent of uli,c rans 11

connecting the |at eraPOSIQl‘m”éﬁ r?é'd:i Rﬁogﬁgtsﬁe ?a\:]%%/a‘f SRS ™RARS 7L with a

drive nmeans acting directly on the wheel cogs 16 of the support

means 13. A further anticipated modification of the
embodiment of Figures 1 to 9 involves replacement of the
lower pair of hydraulic rams 11 connecting the lateral
arms 3 with the lateral towers 7a, 7b with a drive means
acting directly on the wheel cogs 16 of the support
means 13.

It will also be appreciated that pressure sensors
may be employed to control movement of the lateral arms
3 and positioning of the cleaning means 4a, 4b. Such
sensors may be located in the fenders 28, 392, to enable
manual or automatic control of ballasting and buoyancy
of the floating dock 1 and positioning of the cleaning
means 4a, 4b, and/or on individual panels of cleaning
means. Alternatively the distance between the cleaning
means and the side of a ship may be sensed employing
sonar.

Where in the foregoing description reference has
been made to specific components and integers of the
invention having known equivalents then such equivalents
are herein incorporated as if individually set forth.

Although the invention has been described by way
of example, and with particular reference to the
preferred embodiments shown in the accompanying



It wll also be appreciated that pressure sensors may be enpl oyed to
control novenent of the lateral arns 3 and positioning of the
cl eani ng nmeans 4a, 4b. Such sensors may be located in the fenders
28, 39, to enable manual or automatic control of ballasting and
buoyancy we$7/a2b83 f 1 oati ng dock 1 and positioning of therpcrtmaséiong?s
nmeans 4a, 4b, and/or on individual panels of cleaning nmeans.
Al ternatively the distance between the cl eaning nmeans and the side
of a ship may be sensed enpl oyi ng sonak. 19 - Where in the
f oregoi ng description reference has been made to specific conponents
and integers of the i nvention havi ng known equi val ents then such
equi val ent s ar ErR¥iBgs, | He o3tk & appreciatedi that |yasiat iomst hnd
Al t hough the inventi ofcl@sibgeionle Shdy MRd MadeR¥ereto, wiihditdB¥fartang
wWith particular refer nce %8 t he 1Preferrgd enboqéngnts shown in~the
7192 &

acconpanyi ng g 9%%ope of thHe invention as ined in the

PCT/ NZ96/ 00073 following claims. - 19 - dr awi ngs,
it should be appreciated that variations and nodi ficati ons may be
made. t hereto, w thout departing fromthe scope of the invention as
defined in the foll ow ng cl ai ns.



- 20 - CLAIMS A floating dock adaptrges SR hull's, said
floating dock conprising a ship hul rec@@? dapted to

acconmodat e t he beam of a ship, buokancy o..control buoyancy
of the receiving nmeans, | ateral cleaning neans adapted to contact
and cl ean at | &¥Q97/42983 part of a side aof a ship hull, aPCI/NZG00ET73
nmeans adapted to adjust the : position of the | ateral——cteantngrmeans——
to accommodat e shi ps of different beam and sel f propul

adapted to manoeuvre the receiving meanzo both to aﬁﬁ&sﬁ&?ﬁagrﬁé}f? laced
shi ps and along the I ength of a noored ship hull, an lwglﬂﬂﬂu n(
adj ust nrent neans and sel f gropulsion neans operate i N@ I

a ship to be cl eaned. CLAIMS A floating dock according to claim 1

further conprising bottom cl eani ng nmeans adapted to cl ean the
bottom of a ship hull 3. f .00 r di .al Al .
wherein the or each c?‘éani nA fl°ﬁld§?e9§%sa§% \L'(er?g%g cg'e%?lutrsgf'gtgbg}&‘ said

brushes, each brush in the g%ﬁﬁﬁjé’?g gock compriging H|shig ull raceiving,

Ll Oa}qi ng EOCE accor di Rgl to rﬁéar?kiéf}aﬁaﬁt%ﬁ eitd abeomhodzld tt)hepbelb.ﬁt afaé)lghip,d
rushes of the or each lateral cleani n ive i tione
on one or nore |lateral pane %gyai.n??me%%sggﬁl §8€’?1§%f346483%€ oroﬁi ggét o claim
4 wherein the adjust ment neeeceising means, latepakdlesnimgbmeanat agapted to

adj ustment of the or each |@¢¥att RAElcleanahESleast a parkndravayidé obF &
ship hull, and tilt and/or rofat.i of the.or_each |atera
ship qéii

I anel
about a vertical axis. . G0 AGIBBERSRL AR §9RBtERaF %gjuSt
wherein the plurality of rothe gsition of therilsteralfclieaaing weshs| e er al

cleaning means are provi deds Qfomindtdtedldhlibs of differ¥ntCiRam.ng panels,

each cl eani ng panel separately adjustabl e by adj ust nent neans.
REPLACEMVENT SHEET - 21 -
2. A floating dock according to claim 1 further

comprising drive means to manoeuvre the receiving
means.

3. A floating dock according to claim 1 to or claim 2
further comprising support means adapted to
support a base of the receiving means, when in
use, beneath a ship hull.

4. A floating dock according to claim 3 wherein the
receiving means is a substantially U-shaped hull
comprising the base and two lateral towers, one at
the fore and one at the aft of the flocating dock.

5. A floating dock according to claim 4 wherein there
are lateral cleaning means associated with each
lateral tower.

6. A floating dock according to any one of the
preceding claims further comprising bottom
" cleaning means adapted to clean the bottom of a
ship hull.

T,



7. " A floati ng dock according to cl aﬂﬁl dj ust nent means
I S. adapted to enable | ateral %&I gnd/ or rotation of
al__a

a cl eani ng pane%—abﬁ”f Its verti A floating dock
according to claim7 whel @w&a_ nt means conprises a

t el escopi ¢ ar nWOIT0ReSs | e ans and CONNECI/RZB600073 S

cl eani ng panel via a un|v A floating dock according to

claim1 further conpr|5|n Iec |on means adapted to coll ect
debris cleaned off a ship hull by the cleaning 21 - nmeans. 10. A
floating dock according to claim9 wherein the collection nmeans

conprises a collection chanber and dunpi ng neans for dunping

col l ected debris. 1A 2 Blogsinggdosk kacrenstidian o enyl ahen 9fwhleeei n t he

col | ection neans cqsrﬁrdeaeagacm@irhﬂvtvhé%iih@Hée'braadche@¥§ﬁ1ﬁ§ans
adapted to renove | ection

ower., par.t. of
chanber into the ship hull({jr{:é'lglli'ls coﬁggég?% Rﬁan Eefro%i?%gP¥Eﬁm
is in operation and the in thecéprec@fom Iﬂtﬁﬁahle dlsabnerged 12.
A method of cleaning a ship hull when in substantially open water, said

met hod conpri si ng: oeuvring a fl 0g in dock-to a
moor ed ship by self 5}Opu|3|§%oat1ng gagk accor §o aim 7 wherein the
subnerging at least a partP@ﬂralshYpoﬁu¢¢taﬂahianhnySMB§nsfotheher each

floating dock adapted to Ch%%@rﬁm'EléﬂﬁiﬁgEHEL&%“H?@“E@Q&SCEEGely positioned
beam of a ship, beneath the s | ul |

REPLACENVENT SHEET g or more lateral panels.._ 29 .

9. A floating dock according to claim 8 wherein the
adjustment means are adapted to enable lateral
adjustment of the or each lateral panel towards
and away from a ship hull, and tilt and/or
rotation of the or each lateral panel about a
vertical axis.

10. A floating dock according to claim 7 wherein the
plurality of rotatable brushes of the or each
lateral cleaning means are provided on a plurality
of cleaning panels, each cleaning panel separately
adjustable by adjustment means.

11. A floating dock according to claim 10 wherein each
adjustment means is adapted to enable lateral
adjustment and tilt and/or rotation of a cleaning
panel about its vertical axis.

12, A floating dock according to claim 11 wherein each
adjustment means comprises a telescopic arm
controlled by hydraulic means and connected to its
cleaning panel via a universal joint.

i3. A floating dock according to any one of the
preceding claims further comprising collection

I ————
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contaéti ng cl eaning neans of the floatin tH—ea—party, of at
| east one side of the ship hoft; gTﬂBféHE%E@A§ﬂﬁE§ t he cl eani ng

means, and mig@,e@meg@geﬁipﬁ flozftﬁpll}@cabck byl the sel f

propul si on neans lally the tulT Téength of the ship
hull to cl ean fpé%aeds on um w L
. |

si de t hereof. 13. pcT/INZO6BETH Od

according to claim12 fur controlling the position
of the cleaning neans during operation to maintain contact of t he
cl eaning means with the ship hull substantial |y 22hroughout its

| engt h. 14. A met hod according to claim12 wherein cleani ng neans
contact both sides of the ship hull taq_enable c]eaning of each side
si mul t aneously.  15. A Wﬁﬁ&daééEg?@i% T} lgcker, debpke etepnad ofing
nmeans al so contact ighe pbhtill DMopf théec Bddndngumeans . enabl e

si mul t aneous cl eani ng of the sides and bottom of the ship hull.

16. A nmethod according to claim 12 further conprising collecting debris

cl eaned of f the ship 4. f@r:féobséqgeﬂpcbrmm &ﬁdpéai@%iw?ein'the
renmote fromthe site of clegiN@ctioh means Acdigididedd adesklsebadaiialder as

herein described and with ref nce.to the acco L.ng. Fy qur.es.

18. A met hod of cl eaning aﬁ‘%rsauﬂ‘pﬁﬂgl meART 2R i‘iiﬂpﬂngsgﬁg$%?%g%e Wed

and with reference to the acconpanying Figures.

- 23 - 15. A floating dock according to claim 13 wherein the
collection means comprises a collection chamber
and removal means adapted to remove collected
debris from a lower part of the collection chamber
into the ship hull receiving means whilst the
floating dock is in operation and the collection
chamber is submerged.

16. A method of cleaning a ship hull when in
substantially open water, said method comprising:

- submerging at least a part of a ship hull
receiving means of a floating dock
adapted to clean ship hulls and
_accommodate the beam of a ship, beneath
the ship hull,

- contacting cleaning means of the floating
dock with a part of at least one side of
the ship hull,

- operating the cleaning means, and

- manoeuvring the floating dock, or a ship
within the floating dock, substantially
the full length of the ship hull to clean
at least one side thereof.

N



17. A nethod according to clain1i6 wher ei g dock is
itsel f manoeuvrabl e. 18__.A.newed—aeee#gr+nnlg EHEEEE@T'g%é rgé‘flé:r*I %i m 16 or claim
17 further conpriSinqhs PR ting,t he | beneat h the

bottom of the ship hull. ' a"fealccording to any one of clains 16
to 18 f uWiIDIPZ298B NPT | S g the position of t/I®CT/NZ96/00073

cl eani ng neans during operal Bin - contact of the cleaning
means with the ship hull substantially throughout its |ength. 20.
A nmet hod according to any one of clains 16 to-1%3 - wherei n cl eani ng
means contact both sides of the ship hull to enable cleaning of each
si de si mul t aneousl vy. 21. A nethod according to claim20 wherein

cl eani ng means Bl so doMesdod RECHEELR &P ¢IRim Hig whereinothe

enabl e si mul taneous cl eani MLt inge ddclessaiself madtduva@ak.t he ship

hull. - 22. A method according to any one of clains 16 to 21 further
conprising collecting debris cleaned off the ship hull for subsequent
processi ng and/ or 18. dudpimefhodneceordingt te &ithemfclaivadbngr cla@Bm 1A

cl eaning panel adapted for G} @¥aNGomBeiBh hgﬁ?porrtingatiﬂéi Recadbngaf€hns

st " Brlishes cont i guREReaE Ao B0 EPRS GRS UHE KL offset in
relation to an adjacent row, and at | east one brush connected via
hingeing means to 39 the nethddl abBErA2A8! o S&tF QR B JTRRsN1BIRENYs
: further comprising controlling the position of the
cleaning means during operation to maintain
contact of the cleaning means with the ship hull
substantially throughout its length.

20. A method according to any one of claims 16 to 19
wherein cleaning means contact both sides of the
ship hull to enable cleaning of each side
simultaneously.

21, A method according to claim 20 wherein cleaning
means also contact the bottom of the ship hull to
enable simultaneous cleaning of the sides and
bottom of the ship hull.

22. A method according to any one of claims 16 to 21 °
further comprising collecting debris cleaned off
the ship hull for subsequent processing and/or
dumping remote from the site of cleaning.

23. A cleaning panel adapted for cleaning the hull of
a ship, said panel comprising a plurality of
brushes in the form of rotatable discs, said
brushes configured in at least two rows, one row
offset in relation to an adjacent row, and at
least one brush connected via hingeing means to
the rest of the panel, said one or more hingeing

* c L | s *



- 24 i means biased to maintai n THIS S0 ush in the
pl ane of the panel at res%f—_~24r——AneLe&ningFPﬁﬂﬁﬁgggéﬁqding to claim 23
Y o]

d

conpri si ng five br S sﬂi{r S th nti-akly apez

configuration. 25. AcC &€cording to claim?24 wherein

four of the fi wobwe2edses :*ﬂﬂ cted via hi ngei necTRzes®o678 t he
rest of the panel. 26. [ el according to claim25 further

conprising at | east one support neans adapted, ~when the panel is in
use, to contact a surface to be cl eaned-az4l facilitate novenent of

t he panel on t hat surface. 27. A cleaning panel according to claim
26 wherein each brush has g sel f-adjusting, mreans adapted to .
appl y pressure between the Tﬁ?ﬂﬁ:ﬁ%ﬁfeph§°sBPFﬁE%1n its assqacdatpdahEushnis
the brush is operating. 28he pldreatfi nhedpakel udistrmert.al | y as herein
descri bed and with reference to the acconpanying Figures. = 29. A

cl eani ng panel substantially as herein described_, and with reference
to the acconpanyi ng FRuresh1qleaning ppgedngegordingdo cAajim Rddcemprising
cleaning a ship hull substafiveldsusifes in a Bebstantisay kedpardiwi th

reference to the accommg&ures.

25, A cleaning panel according to claim 24 wherein
four of the five brushes are each connected via
hingeing means to the rest of the panel.

26. A cleaning panel according to claim 25 further
comprising at least one support means adapted,
when the panel is in use, to contact a surface to
be cleaned and facilitate movement of the panel on
that surface.

27. A cleaning panel according to claim 26 wherein
each brush has a self-adjusting means adapted to
apply pressure between the brush and the surface
to be cleaned when the brush is operating.

28. A floating dock substantially as herein described
and with reference to the accompanying Figures.

29. A cleaning panel substantially as herein described
and with reference to the accompanying Figures 11,
16 and 17.

30. A method of cleaning a ship hull substantially as
herein described and with reference to the
accompanying Figures.
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