TRANSLATION (RULE 12.3) 01 OCT 2019

Device for the cleaning of vessals

The present invention relates te & device for the cleaning

5 of vessels.

Iin particular, the invention 1s intended to <lean the

submerged part of the hull and other parts of vessels that

have been treated with a non-toxic layver of paint baged on
LS - - . - by - i . T e s m .. ] - o~ UL
LU a surface-treated coating such as, for example, a composite

reinforced with glass flakes.

Traditionally, the hull and cother components of a vessel

are treated with a bilocide-containing toxic layer of paint.

Such layer of paint is to combat so-called biofouling.

It is known that on the hull of a vessel, in particular of

1, more specifically on the part located

8 B3Qda- "’}Lﬂf“ vesse

’D

20 under water, shellfish, algae and other organismg Jgrow,
such that the vesssl ewperiences greater resistance while
moving through the water. Conssquently, the consumption of

fuel increases.

25  Preferably, preventive action 1is taken and the slime laver
that 1s deposited on a new or clesned hull and on whic

a

said biofouling attaches, is cleansd at regular intervals.

& dizadvantage of the known biocide-containing toxic layer

(€N,
[

of paint 1z that such layers of paint easily wear off

and/or are damaged during cleaning. Conseguently, 1t is
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necessary for the layer of paint to be applisd again after

z number of cleanings

Moreover, a number of cleanings, the effect of the
layer of paint will decrease, such that meore biofouling

X
will occur when the vessel is cperational again.,

This biofouling causes the vessel Lo experisnce nmore
resistancs when moving through the water. Consequently, the

consumpticn of fuel increases.

Moreover, vessels treated with such layers of gaint cannot

e cleaned when the vessel is located in the water.

During the cleaning of such vessels with traditional layers

of paint, many toxic substances are indeed released which

are harmful for the envivonment and marine life.
Conseqguently, it is necessary that the cleaning of the hull
and other parts of the vessel takess place in a dry dock.
The disadvantage of this method is that it takes a lot of
time, which means the wvessel is unavailable for a long

time.

Veasaels treated with s surface-treated ccating, such as a

forced with glass flakes, experisnce said
disadvantages to a much lesser extent; as the layer of
paint is much more resistant and deoes nob contain any toxic

substances that may be released during cleaning.
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Typically, the cleaning of such vessals treated with a
gsurface~treated layer of paint is done in the water by

divers by means of machines with rotating brushes.

Aithough the cleaning of wvessels with a surface-treated
layer of gaint can ke done much faster and easler than in
the case of wvessels with a toxic traditicnal laver of

paint, there are some disadvantages to using divers.

Visikility in the water may be limited, which may make it
difficult to carry out the cleaning properly.
Moreover, the divers are somnebimes sxposed to strong

currents under water, which can make cleaning dangerous.

In addition, a large number of professional divers are
neaded who are gpread around the world in he ports,
whereby the hiring of suitable divers can sometimes ba a

eroblem.

Bven with this method the cleaning cof a vessel takes one or

more dayvs, a period during which the wvessel is not

operationally available.

From the Belgian patents nes. 1.013.429, 1.014.204 en
1.015.235 of the same applicant, devices are known f{or the

remeval of the hiofcouling on & vessel's hull, sald devices

conzlisting of a c¢leaning =lement which is pressed against

hull of the wvessel by meansg of & cable that runs
transversely under the hull of the vessel and whereby the
cleaning element, by running the csble under the vessel, is

moved across the hull from one =zide of the hull to the
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other sgide of the hull, thus cleaning & strip of the width

of the mat on the hull.

To run said cable under the vessel, this cable is attached
for example Lo two winches set up cpposite from each obther
on 2ither gide on the deck ¢f the vessel, whereby, for the
cleaning of the hull, the cable is rolled up on one winch,

while rolling off the other winch respectively.

Fach of said winches is set up mevably lengthways of the
- Y s Y
vessel to be able to clean the hull strip after strip,

swever, sald known devices do not always achileve the hoped
for resulit, particularly in vessels with a flat bottom as
i usually the case in big sea-going vessels with a length
of for example 400 metres or more but alsc in the case of
relatively small vessels of for ewxanple 80 metres in

ength.

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

such surface by divers represents a considerable workload.

Anocther disadvantage concerns the bilge keels, these are

3

iong plates that are placed lengthways in a perpe

icular
direction to the hull, at the locatrion where the hull

changes from the bottom to the side.

At the location of the bilge keels, the cleaning elsments

cannot maks any or only difficult contact with the bottom

d

elther, as they have to move over the bilge keels there,
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This location also causes problems wilth the cable scraping

along the bilge keels.

The purpose of the present invention is to provide =z

solution to at lsast one of said and other disadvantages.

Te this end, the invention relates to a device for the
cleaning of a submergsd section of the hull of a vessel
that has been treated with a non-toxzic layer of paint based

on a surface-itreated coating, characterised in that the

device comprises a platform wi a first cleaning module
and with means to place and move the cleaning module
against the side of the hull of the vesssl and that the
device iz further 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

leaning module is connected via a first cable to the

N

launch platform for the movement and control thersof.

This provides the advantags that with the help of such 3
devige, the hull of & vessel can be cleaned guickly and on

an industrial scale.

Moreover, the vessel does not have to be in 3 dry dock,
congidering that the cleaning can be done under water.

Moraover, no divers are neaded.

By using the surface-treated ooating, there will be
gractically no biofouling, this means that practically no
?

biofouling will ke formed on the wvessel's hull, which in

turn results in the vessel experiencing less resistance. In
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this way fuel can be saved and there will be Lasss CGCz

smissicon.
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Moreover, when c¢leaning a surface~treated ceoating no

5 biooides will be released and cause local pellution.

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

)
>

by cleaning, such that no corroesion

T opart
problemns wiil cccour.

19

3

The gurface-treated ceating will  also  regulre  less

maintenancs.

Yet ancther advantage consists in that by using the launch
15  platform and the second cleaning module specificaily for
the botteom of the hull, it is possible to avoid a cleaning
module or a cable having Lo pass over or along a bilge
keel, In this way, the poor cleaning of the hull at the
location of the bilge keels as well as the scraping of the

20 cable along the bilge keels can be svolded.

Moreover, the bilge keels themselves and the vessel’'s hull

on the level of the bhilge keels can also ke cleaned by

allowing both the first and the second cleaning module to
25  come up against the bilge keels.

Preferably, the first and second cleaning module comprise a

frame with a number of rcoller prushes mounted therein,

whereby the roller brushes are driven by a motor, whereby
2 the axles of the roller brushes extend horizontally and

parallel to the hull of the vessel during operation.
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such cleaning module can be made in a big size, and a Lig

cleaning surface will be obtained.

f

-

The roller brushes will suck themselves as 11 were against
the hull of the wvesgsel during operaticn under water as 2
result of the swirls in the water caused by the rotation of
the roller brushes around thelr axies.

in a practical embodiment, the platform is 3 vessel or the
Like.

This the advantage that the device can be placed in a

i

port or the like, whersby vessels can sail azlong the
platform, 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, & workbeat, pontoon or ihe

With the intention of beiter showing the characteristics of
the invention, a few preferred emboediments of a device
according to the invention for the cleaning of vessels are
described hereinafter by way of an ezxample, without any
iimiting nature, with reference to  the accompanying

figures, wherein:

figure 1 schematically shows a device according to the
invention:

and in more detail shows

figure 2 on & larger

the section indicated in figure 1 by F2;
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figure 3 shows a practical embodiment of a cleaning
alement.
Figure 1 schematically shows a sea-going vessel 1, the hull
Z of which 1s located in the water.
The hull 2 is provided with so-called billge keels 3, which
extend in a longlitudinal directicn of the vessal 1 on the
location where the side 4 of the huil 2 changes into the

ottom 5 of the hull 2.

The bilge keels 3 are instsiled perpendicular to the huil

2

——

The hull 7, or at least the submerged secticons of the huill

2, are treated with a non-toxic of paint based on a

surface~treated coating.

in thisz case thiz surface-treated ceoating comprisss a

compoaite reinforced with glass flakes.

The advantage of szuch coating 1is that it is not only far
more effsctive 1in preventing bilofouling of the vesszel’s

hull 2, but alse that no bilocides will be released when

cleaning the wvessel's hull 2. Moreover, the coating wi
not ke damaged or wear off, such that practically no

maintenance or repalrs are necessary to the coeating itself.

Figura 1 alsoc shows a device €& for the cleaning ¢f a

5,

submergad section of the hull 2 of the vessel 1.
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According te the invention, the device © comprises the
following components:
- a platform 7 with a first cleaning module 8 and

with means 9 to place and move fhe cleaning module

¢ against the gide 4 of the hull 2
~ a Launch platform 10 with a second cleaning module
11 which ecan place the sgsecond cleaning module 11

against the bottom 5 of the hull 2.

Az shown 1in the figure, in this case there are two
platforms 7 and two first cleaning medules 8 and two Launch
platforms 10 with two second cleaning modules 11, In other
words, the device 6 iz made symmebrically. This is not

necessary for the invention.

The platform 7 in the example shown 1s made as a vessel,
such az  for example a fleating pontoon or workboat.
However, this is not necessarily the case. The platform 7

could alsc be on the guay.

Said means 9 Lo place and nmove the

against the side 4 of the hull £ can bhe realised in
different ways. For the efficient cperaticn of the device ©
it iz sufficient 1f these means 9 can nove the cleaning

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

The launch gplatf 10 can be made az a kind of cage, in
wnich 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 platfeorm 10 iz intended to be submerged in the
water, A3 will be clear from the description, this launch
pilatform 10 can be considered as an underwaler enging room,

aiso called & ‘submergable engine room’.

According to the invention the szcond cleaning module 11 1s
connected via a first cable 12 to the launch platform 10
for the movement and control thersof.

Figure 2 shows a section of the device 6 in more detail.

This figure shows That the platform 7 1is provided with a
control unit 13 to control the movement of the platiorm 7
and of the first cleaning module 8.

-

The launch platiorm 10 is connected to the platform 7, in
-3

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

zecond cable 14 to control the launch platform 10.

It is clear that the launch platform 10 can alsc be
controlied in other wavs other than by the second cable 14

and the control unit 13.

It iz alsoc not excluded that the second cleaning modules 11

is also controlled by the second cable 14.

However, in this case, the launch platform 10 is providad
Jith & control unit 15 to contrel the second cleaning

module 11.

The control is wvia said first cabkle 12. This cable 12 is

what 1s called an “"umbilical cable™, a rigild, thick and not



b

(@21

iy

U

z,

caple 12 to send all necaegsary control

vaery flex
signals, electrical and hydraulic energy, etc., from the
launch platferm 10, in particular from the control unit 1%,

to the sescond cleaning module 13,

By working with the launch platform 10 for the second
cisaning module 11, this first cable 12 can be kept much
shorter than when the second c¢leaning module 11 were to be

conhected via the platicrm 7.

The first cable 12 will also be used to control the
movemesnt of the second cleaning module 11.

The launch platferm 10 is also provided with propulsion

3y
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mea: ; such as for example propellers, rotors, thrusters

I
8

et

¥ the like to move under water.

O

Furthermore, the launch platform 10 iz provided with a stop
17 for the hull 2 of the wvessel 1 in the form of one or

more wheels, fender cushions or the like.

This will allow the launch glatform 10 to come very olose,
up  against the hull 2 of the vessel 1, without the

possikility of damage, bhoth to the vesssal 1 and the launch

platform 10.

A3 shown in figure 1, the two second cleaning modules 11
are connected to each other by means of a cable 18, said

cable herelnafter referrad to as the ‘connecting cable 187,

Thig connecting cable 18 can be a3 regular cable and does

not have to be 2z so-called “umbilical cable”. It will only
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he used for the physical coupling of the second cleaning
modules 11 to each other and not for contrel, energy
tranzfer or the iike.

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

b
modules by pulling, this will 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 18 with a
number of roller brushes 20 mounted therein, whereby the
roller krushes 20 are driven by a motor 21, whereby the
axles 22 of the roller brushes 20 extend horlzontally and

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

The rollier brushes 20 thus also extend parallel to each

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

In this case thers are three roller brushes 20, which can

m
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tate avcund theiy arles 22. Tt is alsc po

only one, two, four, five or more roller brusheg 20,

[

The roller brushes 20 overlap slightiy in a direction

perpendicular to the amles 2ZZ,
uninterrupted cleaning surfasce iz  obtained when the
cleaning module 8, 11 is moved over the hull 2 of the

vagsel 1.

In this case the launch platforms 10 also contain one or

like which

gseveral floats 23 or fleating elements or

will generate an upthrust. Preferably, the pthrast of
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these floats 23 is adjustable. This could ke realised, for
example, by making the floats 23 in the form of air

cushions or the like, which can be filled with more or les

[}

air in crder to regulate the upthrust of the floats Z3.
7

The operaticn of the device 6 1g very simple and as

follows.

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

vaesgssa2l 1 to be cleaned.

The platforms 7 positicn themselves on either side of the
vessel 1 with the first cleaning modules 8 oriented fo the

aide 4 of the hull 2.

The launch platforms 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 cieaning modules 11 are located on the

level of the bottom 5 of the hull 2. 3aid flcats 23 can be

usaed for this.

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 cleaning modules 8 make

contact with the side 4 and the second cleaning modules 11
th

the bottom 5.

It is of course also possible that the device 6 1s 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 operation. The roller
tbrushes 20 of the cleaning wmodules 8, 11 are put into
operation by switching on the motors 21.

The cleaning 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 modules 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 olean the
nuil 2 2t 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 twe cables 12, in such a
way that the twe second cleaning modules 11, by the

operation of the coennecting cable 18 hetween both second

moved synchronousiy back and forth

o

cleaning modules 11, ar

aver the bottom 5 ¢f the hull 2.

The second cleaning modules 11 will also move up against

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

bilge keels 3 and the downward facing side of the billge
keels 3 themselves.

After cone upward and downward movement of the first
mleaning moedules 8 and one lateral back and forth movement
of the second cleaning modules 11 the bicfouling will be

removed.
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Pozsibly a second movement of the cleaning wmodules 8, 11
can be executed.

The device is then moved to a following section of the hull

S
s
[
G
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:leaned, Alternatively, the wvessel 1 can also be
repositionad in relation to the device 6.

The cleaning wmodules 8, 11 are moved in a aimilar way as
described above on the next ssction of the hull Z to be

cleaned.

Tt iz also possikle that the cleaning modulesz 8, 11 maks a
copntinuous upward and downward and back and forth movemant,

while the device & moves slowly along the wvesgsel 1 or the

vesgel 1 moves sliowly through it.

In this way, the hull 2 and bilge keels 3 can be cleanad
quickly. To c¢lean the front and the back of the vessel,
divers can be used. Thess sections constitute only a small

ahare of the total surface area of the vessel.

Although in the example shown above, the cleaning modules

§, 11 comprise roller brushes, 1t cannet be excluded *

the firast and second cleaning modulez 8, 11 comprises a
frame 19 with a number of sponges mounted therein. By the
upward and downward and back and forth nevement of the

s hull 2,

cleaning modules 8, 11 against the vessel the
sponges can be rubbed against the vessel's hull Z to thus

clean the hull 2.

The opresent invention is by no means limited o the
embodiments described a3 an example and shown in  the

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

Qi

5

and dimensicns, without departing from the scops of the

inventlon.



Claims.

4

1.~ Device for the cleaning of a submerged sectiocn of the

5 hull (2; of a3 wveszel {1} that is treated with a non-toxic
layer of paint based on a surface-treasted coating,
characterised in that the device (4) comprises a platform
(7} with a first cleaning module (8) and with means (2) o
place and move the cleaning wmodule (8) against the side (4)

iC of the hull (2} of the wvessel {1} the device (6)

[

s further gprovided with a launch platform {(10G} with a

second  cleaning module {11} which can place the second

cleaning moduls {11} against the tto {5y of the hulil
uls

{2}, whereby the second cleaning connectad
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15 wia a first cable (12} to the launch platform {10} for the

movement and control theveof, whereby the launch platform

{10} is connected to said platform {7) by a second cable
{14} for the control of the launch platform {(10).
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according to any one of the previous claims,

in that the launch platiocrm (10} i provided
with a stop {17} for the hull (2} of the veszel {1) in the

form of one or several wheels, fender cushionz or the iiks.

5
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3.~ Device according to any one of the previcus claims,

characterised in that the first and second clisan ving medule

o~
-I)

113 mprize a frame (19) with a numbar of roller

rushes

<
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P cein, whereby the roller brushes
{20) are driven by a motor (21}, whereby the axles (22} of
40 the reoller brushes (Z0) extend horizontally and paraliel

‘

with the hull {2) of the vessel {1} during operation.
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4.~ Device accerding to claim 1 or 2, characterisad in that

the filrst and second cleaning module {8, 11} comprise a

frame (192) with a number of spongss mounted therein.

5.« Device according to any one of the previous claims,
characterisged in that the platform (7)) is a vessel or the

like,

6.~ Device according to any one of the previous olalms,
characterised in that thers are two platferms {7) and two
first cleaning wmodules (8} and two launch platforms (10)
with two szsecond clsaning modules {11).

7.- Device according teo claim 6, characterized in that the
two gecond cleaning modules (11} are counected to each

other by means of a cable (18).

8.~ Device according to clalm 7, characterised in that the

%

!

second cleaning modules {11) are moved over the bottom
of the hull (2) of the vessel (1} by alternately rolling up

and down or extending and retracting the first twoe cables

(12}, in such a way that the twoe second cleaning modules

{11} are moved synchronously back and forth over the botitom

{5} of the hull (2.

8.~ Device according to any one of the previcus claims,

4

characterised in that the second cleaning module (11) is

provided with one or several fleoats (23}, fleoating elements

‘



10.~ Device according to any one of the previous olaims,
characterised in that the coating 1s a compesite reinforcad

with glass flakes.




