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Device for the cleaning of vessals

O

he present inventlon relates te a device for the cleaning

of vessels.

In particular, the iz dintended to <«lean the

submerged part cther parts of vessels that

have bean treated with a non-toxic layver of paint based on

a suri ~treated coating such as, for example, & composite

reinforced with glass flakes.

Traditionally, the huil and cther components of a vessel

a biocide-containing toxic layer of paint.

Such laver of paint is to combat so-called biofouling.
It is known that on the hull of a vessel, in particular of

veszel, more specifically on the part located
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under water, shellfish, algae and other organisms grow,

such that the vessel experiences greater resistance while

moving through water. Conssquently, the consumption of

fuel increases.

is taken and the slime laver

Preferably,
that 1is deposited on a new or oleaned hull and on whic

said binfouling attaches, is cleansd at regular intervals.

& diszadvantage of the known biocide-containing toxic layer

. such layers of paint e=asily wear off

of paint is

167

and/or are damaged during ocleaning. Conseguently, it is
= ] . ¥
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necaszary for the laver of palnt to be applied again after
b ¥ b I e

z number of cleanings.

Moreover, after a number of cleanings, the effect of the

la
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:r of paint will decrease, such that more bilofouling

ay
11l occur when the vessel is operational again.

This bilofouling causes the wessel Lo experisnce nore

resi
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tance when moving through the water. Conssguently, the

consumption of fuel increases.

Moreover, vessels treated with such layers of paint cannot

ke cleaned when the vessel is located in the water.

During the cleaning of such vessels with traditiconal layers

of paint, many toxic substances are indeed released which
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ars harmful for the environmen

Conseqguently, 1t 1s necessary that the cleaning of the hull

X
and other parts of the vessel takss place in a dry dock.

The disadvantage of this method is takes a lot of
time, which means the wvessel 1s unavailable for a long

time,

2 surface-treated coating, such as a

with glass flakes, ewperience sald
disadvantages to a much lesser ewtent, as the layer of
paint is much more resistant and does not contaln any toxic

substances that may be released during oleaning.
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Typically, the cleaning of such vessals treated with a

&
surface-treated layer of paint is done in the water by

divers by means of machines wi

Aithough the clesning of wvessels with & surface-treated

layer of paint can be done much faster and easier than in

N

the casze of wvessels with a toxic traditicnal layer of

paint, there ares some disadvantages Lo uging divers.

Visibkility in the water may be limited, which may make it

difficult te carry out the cleaning gproperly.

Moreover, ths divers arye sometimes exposed to strong

currents under water, which can make cleaning dangerous.

In addition, a large number of professional divers are
nesded who are spread around the world in the ports,
wheraby the hiring of sultable divers can sometimes be a

croblem.

Bven with this method the cleaning of a vessel takes one or
more davs, & period during which the wvessel is not

operationally available.

From the Belgian patents nos. 1.013.42%, 1.014.204 en

ces are known for th

B

1.015.235 ¢of the same applicant, devi

[0}

i
removal of the biofouling on & vessel's hull, sald device

ot

conslsting of a cleaning =lems which is pressed agains

the hull of the wvessel by means of a cable that runs
transversely under the hull of the vessel and whereby the
cleaning element, by running the csble under the vessel, isg

moved across the hull from one side of the hull to the
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octher side of the hull, thus cleaning a strip of the width

mat on the huall.

To run sald cable under the vessel, this cable is attached
for examgple to two winches set up cpposite from sach other
on 2ither gilde on the deck of the vessel, whereby, for the

cleaning of the hull, the cable is rolled up on one winch,

while roiling off the other winch respectively.

s set up movably lengthways of the

(=5

Each of sald winches

vessel to be able to clean the hull strip after strip.

However, sald known devices do not always achleve the hoped

for resulit, particularly in vessels with a flat bottom as

P
i

usually the caze in big sea-going vessels with a length
of for example 400 nmetres or more but also in the case of
relatively small vessels o for exanple 80 metres in

length.

Such f{lat bottom can cover a considerable surface of for
avanple 400 metres by 55 metres. It's clear that cleaning

guch surface by divers rvepresents a considerable workload,

Another disadvantage concerns the bilge keels, these are
long plates that are placed lengthways in a perpendicular
direction to the hull, at the location where the hull
changes from the bottom to the side,

At the location of the bilge keels, the cleaning elsments

cannot make any or only difficult contact with the bottom

elther, as they have to move over the bilge keels there.
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This logation alse causes problems with the cable scraping

along the bilge keels,

The purpose of the gpresent invention 1is to provide 2

solution to at lzast one of said and other disadvantages.

T this end, the invention relates to a device for the
cleaning of a submerged section of the hull of a vessel
that has been treated with a non-toxzic laver of paint based
on a surface-ireated coating, characterised in that the
device comprises a platform with a first cleaning module
and with means to place and move the cleaning module
against the side of the hull of the vessel and thalt the
device ig Ffurther provided with a launch platform with a
second cleaning module which can place the second cleaning

module against the bottom of the hull, whereby the second
cleaning module is connscted via a first cable to the

launch platform for the moevement and control thersof.

This provides the advantags that with the help of such 3

device, the hull of a sleaned guickly and on

an industrial scale.

Moreover, the vessel does not have to be in a dry dock,
considering that the c¢lesning can be done under water.

Moreover, no divers are neade

By using the surface-treated coating,
cractically no biofouling, this means that

?

biofouling will ke formed on the vessel's

turn resultsg in the vessel experiencing les



[yl

190

Pl

i

(&S]

5

WO 2020/070636 PCT/1B2019/058329

this way fuel can be saved and there will be Lesss CO0:z

smission.

Moreover, when c¢lesaning a surface-treated coating no

hiocides will be released and cause local poellution.

In addition, & surface-treated coating will not ke damaged

or partially removed by cleaning, such that no corresion

problems will ceour.

The surface-treated costing will also reguire

maintenance.

Yet ancther advant

age conasists in that by using the launch

platform and the second cleaning module specifically for

the bottem of the hull, it is possible to aveid a cleaning
module or a cable having to pass over or along a bilge
keel. In this way, the poor cleaning of the hull at the

location of the bilge kesels as

cable along the bilge keels can

Moreover, the bilge keels themselves and the vessel’s hull
on the level of the bilge keels can also e cleaned by
allowing both the first and the second cleaning module to

come up against the bilge keals.

i)

Preferably, the first and cleaning module comprise a
Y s ot} M

frame with a number of brushes mounted therein,
whereby the roller brushes sre driven by a motor, whereby
the axles of the roller brushes extend horizontally and

parallel to the hull of the vessel during operation.
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Such cleaning nodule can be nmade in a big size, and a big

cleaning surface will be obtained.

The rollier brushes will suck themselves as 1t were against
the hull of the wvessel during operation under water as a2
result of the swirls in the water caused by the rotation of

the roller brushes around thelr axles,

in a practical embodiment, the platform is a vessel or the

Like.

the advantage that the device can be placed in a

the lilke, whersby wvessels can sail along the

after which the twe cleaning elements can be

placed against the side and the bottom of the hull to clean

the hull.

The vessel may be, for example, a workboat, pontoon or the

Hith the intention of better showing the characteristics of
the invention, a few preferred embodiments of a device
according to the invention for the cleaning of vessels are

hereinafter by way of an ezample, without any
nature, with reference to the accompanying

figures, wherein:

figure 1 schematically shows s device zccording to the

L0

inven

figure 2 on & larger scale and in more detall shows

the section indicated in figure 1 by F2;
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figure 3 shows

alement,

which is located in

The hull 2 iz providad

extend in a longitudinal

location where the side

bottom 5 of the hull 2.

The bilge keels 3

o)

e

at

The hull Z, or

2, are treated with a no

surface~treated coating.

in thisz case this

conpoaite reinforced with

The advantage of

more effective in

hull Z, also that n

but

1

cleaning the wvess21's

not e damaged or

maintenance or repalrs ay

Pigurs 1

subnerged section of

a practical

matically shows a zecs
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Least the submerged sections of the

n-toxic

surface-treated

such coating is that it is

prevanting

hull 2.

Wean
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embodiment of a cleaning

the hull
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keaels 3, whic

direction ¢f the wvesssl cn the
4 of the hull changes into the

ziled perpendicular to the hull

huil
of

paint based on a

itayer

coating comprisss  a

glass [lakes.

not only far

b

biofouling of the vassel’s

o bhiccides will be released when

sreover, the c¢oating will

off, such that practically

e necessary to the coating itself.

ot a

cleaning

hull
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According to the invention, the device & comprises the

following components:

- a platform 7 with a first clesning module 8§ and
with means 9 to place and nmove the cleaning module
g against the gide 4 of the hull 2 of the vessel 1;
and

-~ a launch platform 10 with a second cleaning module

11 which can place second cleaning module 11

against the bottom 5 of the hull 2.

As  shown in the figure, in this case there are two

3

and twoe firet cleaning modules 8 and two launch
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platforms 10 with two second cleaning modules 11, iIn other

words, device 6 ig made sasymmebtrically. This 1z not
Y Y

nacessary for the invention.
The platform 7 in the example shown is made as a vessel,

such asz  for example a fleating pontoon or workboat.

&

Howaver, this is not nacessgarily the case. The platform 7

could also be on the guay.

Said means 9% to plage and meve the cleaning moduls 3

against the side 4 of the hull 2 can be realised in

+
oy
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different ways. For the efficlent operstion of
it iz sufficient if these means 9 can nove the cleaning

module § up and down against the hull 2 of the vessel 1.

The launch glatform 10 can be made az a kind of cage, in
which the necessary equipment is installed and to which or

in which the second cleaning module 11 can be installed.
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This launch platform 10 is intended to be submerged in the

-

water., Az will be clear from the description, this launch

=~

piatform 10 can be considered as an underwater engine room,

ziso called a ‘submergable engine roomf.

According to the szcond cleaning module 11 is
connected via a first cable 12 to the launch platform 10
for the movement and control thersof.

Figure 7 shows z section of the device 6 in more detall.

This figure shows that the platiorm 7 is provided with a
control unit 13 to control the movement of the platfocrm 7
and of the first cleaning module 8.

The launch platform 10 is connected to the platform 7, in

particular to the control unit 13 of the platicrm 7, by a

zecond cakle 14 te control the launch platform 10.

It is «¢lear that the clatform 10 can alsce bhe
controlied in other wavs other than by the second cable 14
X Y

and the control unit 13.

It iz alsoc not excluded that the szsecond cleaning moduis 11

is also controlled by the sscond cable 14,

However, in this case, the launch platform 10 1s providad

a control unit 15 to ocontrel the second cleaning

module 11,

The control is wia said first cable 12Z. This cable 12 is

what 1is callied an “umbilical cable™, a rvigid, thick and not
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very flexible cable 12 to send all the necessary control

signals, electrical and hydraulic energy, etc. from the

5h
o
5
0

:

platform 10, in particular from the control unit 1%,

A3

to the sacond cleaning medule 11.

By working with the launch platform 10 for the szecond

ciesaning medule 11, this first cable 12 can bs kept much

.r

shorter than when the second c¢leaning module 11 were to be

2

connectad via the platiorm 7.

The first cable 12 will also be used to controi the

movemant of the second cleaning module 11,

The launch platform 18 is also provided with propulsion
means 14, such as for example propellers, rotors, thrusters

v

or the like to move under water.
Furthermore, the launch platform 10 iz provided with a stop
17 for the hull 2 of the vessel 1 in the form of one or

more wheels, fender cushicens or the like.

This will allow the launch glatform 10 to come very close,

up  against the hull 2 of the vessel 1, without the

posslbility of damage, both to the vessel 1 and the laun
platform 10.

As shown in figure 1, the two second cleaning modules 11

ars connected to each other by means of a cable 18, said

fot
[»9]
-

cable herelnafter referred to as the ‘connecting cable

Thig connecting cable 18 can be 3 regular cable and does

not nave to be z so-called “umbilical cable”. It will only
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be used for the physical coupling of the second cleaning

modules 11 to each other and not for centrel, energy

tranafer ¢xr the 1liksa.

This cable 18 will be used to be able to move both cleaning

modules by pulling, this wiil be explained later.

Figure 3 shows a possible embodiment of a cleaning module

g, 11 in more detail.

The cleaning module 8, 11 comprises a frame 19 with a
nupber of roller brushes 20 mounted therein, whereby the
rollier bkrushes 20 are driven by a motor 21, whereby the

axles 72 of the roeller brushes 20 extend horilzontally and

carallel with the null 2 of the vessel 1 during operation.

The rollier brushes 20 thus also extend parallel to e€ach

other and are placed in a sort of staggered sei-up.

In this case there are fthree roller brushes 20, which can
rotate arosund their awles 22. Tt ie alsce possible there are
only one, two, four, five or more roller brushes 20,

(S

The roller brushes 20 overlasp slightly in a dirsction
42

N}
[

paerpendicular to the axles ;  such
uninterrupted oleaning surfsce iz obtained when the
cleaning module 8, 11 is moved over the hull 2 of the

vassel 1.

In this case the launch platforms 10 also contain one ox
several flozts 23 or fleoating elemsnts or the like which

will generate an upthrust. Preferably, the upthrust of
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these floats 23 is adijustable. This could be realised, for
example, by making the flcats 23 in the form of air
cushions or the like, which can be filled with more or less
air in crder to regulate the upthrust of the floats Z3.

The operation of the device 6 1is very simple and as
follows.

The platfnrms 7 and the launch platformeg 10 first sail to a

vegsal 1 to be cleaned.

The platforms 7 position themselves on either zide of the
vessel 1 with the first cleaning modules 8 oriented to the

aide 4 of the hull 2.

The launch gplatforms 10 are placed on the level of the

pottom 5 of the hull 2, by possibly raising or lowering

them in the water such that they are at the right level,
whereby the second cleaning modules 11 are lozated on the
level of the bottom 5 of the hull Z. 3Said floats 23 can be

vaed for thisz.

The stops 17 will be up against the hull 2 or bilge keels

Thern the whole device 6 moves along the vessel 1, as shown

in figure 1, whereby the first ining modules 8 maks
contact with the side 4 and the gzecond cleaning modules 1l

with the bottom 5.

It is of course also possibile that the device 6 1is set up

at a certain location and that the vessel 1 salls to it.
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The device & can then be put into opsration. The roller
brushes 20 of the cleaning wodules 8, 11 are put into
ocperation by switching on the motors 21.

The oleaning modules 20 will suck themselves, as 1t were,

onte the hull 2 of the vessel 1.

The cleaning of the hull 2 can then bes started: the first
cleaning modulss 8 are moved in an upward and downward
movement against the side 4 by the platforms 7.

They will move up against the bilge keels 3, to clean the
hull 2 at the level of the bilge keels 3 and the upward
facing side of the bilge keels 3 themselves.

The second cleaning modules 11 are moved back and forth
cver the bottom by alternately rolling up and down or
extending and retracting the first twoe cables 12, in such a
way that the twe second cleaning modules 11, by the
cperation of the coennecting cable 18 between both second
cleaning modules 11, are moved synchronously back and forth
over the bottom 5 of the hull 2.

The second cleaning modules 11 will also move up against

the bilge keels 3 to thus clean the hull 2 on the level of

the bilge keels 3 and the downward facing side of the bilge

keels 3 themselves.

after one upward and downward movement of the first

cleaning modules 8 and one lateral back and forth movement

of the second cleaning modules 11 the biofouling will be

removed.
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Pozsibly a second movement of the cleaning modules 8, 11
can e executed.

The device is then moved to a following zection of the hull
2 to be <cleaned, Alterpatively, the wvessel 1 can alsoc be

repositioned in relation to the device 6.

The cleaning wmeodules 8, 11 are moved in a similar way asg
described above on the next saction of the hull 2 to be

cleaned.

Tt iz also possible that the cleaning modulez 8, 11 make &
continueous upward and downwazd and back and forth movemant,

while the device € moves slowly along the wegsel 1 or the

vessel 1 moves sliowly through 1Lx.

In this way, the hull 2 and bilge keels 3 can be cleanad
guickly. To clean the front and the hack of the vessel,
divers can bhe used. These sections constitute only a small
share of the tcetal surface area of the vessel,

Although in the examnple shown above, the cleaning modules

P

§, 11 comprise rcller brushes, 1t cannct be excluded
the first and second c<lganing modules 8, 11 compriss a
frame 19 with a number of sponges mounted thersin. By the
upward and downward and back and forth novement of the
cleaning modules 8, 11 against the vessel's hull 2, the
sponges can be rubbed against the vessel's hull Z to thus

clean the hull 2.

The present invention 1s by no wmeans limited to the

smbodiments described

&
)

an example and shown in  The

drawings, but a device according to the invention for the
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cleaning of vessels can be realised in all kinds of forms

PR
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and dimensicns, without departing from the scope of

invention.



