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(54) Cleaner for the hulls of boats or ships

(57) A cleaner for the hulls of boats or ships compris-
es a supporting frame (2), at least one cleaning element
(5) associated with the frame (2) and which can be po-
sitioned opposite a surface (4) to be cleaned, hold-down
means (7) connected to the frame (2) and acting between

the frame (2) and the surface (4) to be cleaned, for keep-
ing the cleaner in contact with the surface to be cleaned,
and movement means (13) associated with the frame (2)
for moving, in conjunction with the hold-down means (7),
the frame (2) along the surface (4) to be cleaned.
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Description

[0001] This invention relates to a cleaner for the hulls
of boats or ships.
[0002] This invention is applied in the nautical field and,
more precisely, in the maintenance of vessels. One of
the problems which must be faced in order to carry out
thorough maintenance of a boat (or a ship) is that of clean-
ing the hull, that is to say, the part of the craft which is
usually immersed in the water.
[0003] In fact, the long period of time for which that
part of the boat is immersed in water results in the build
up of dirt and deposits which compromise the integrity
and the performance of the boat. Consequently, regular
cleaning of the hull is required to keep the boat operating
at optimum levels.
[0004] In the prior art that operation is carried out by
dry-docking the boat on a dedicated dock and performing
the cleaning with suitable machines or, alternatively per-
sonnel.
[0005] Alternatively, especially for large ships whose
dry-docking would be quite complex, a team of divers
carries out underwater cleaning of the hull. Disadvanta-
geously, said procedures are quite complex and expen-
sive, since they require suitable and large equipment for
lifting the boat or specialist personnel.
[0006] To overcome said disadvantages, patent doc-
ument DE 4443310 A1 proposes a cleaning robot for the
hulls or boats or ships, equipped with a pair of frames
(quadrilaterals) which are connected to each other and
can move relative to one another along two lines which
are perpendicular to each other, and a nozzle designed
to produce a concentrated jet of water on the hull of the
boat to clean it.
[0007] Each of the frames is provided with suction cups
positioned at the vertices of the quadrilateral for gripping
the surface to be cleaned.
[0008] It should be noticed that the suction cups of one
frame can be activated and moved independently of the
suction cups of the other frame, in such a way as to allow
the robot to be fed along the hull of the boat.
[0009] A movement similar to that just described is
known from document WO 84/04733. However, in that
document the suction cups are substituted by electro-
magnets.
[0010] Disadvantageously, said solutions provide
cleaners which are not very versatile and have poor agil-
ity, since they only move (with each step) along straight
trajectories.
[0011] Also, the stiffness of the connection between
the suction cup/electromagnet and the frame makes it
difficult, if not impossible, for the robot to be fed where
there are accentuated changes in the gradient.
[0012] Document DE 29822221 U1 shows a robot hav-
ing a frame similar to the previous ones, but able to move
on a surface by means of rotation of the suction cups (or
electromagnets) about axes of rotation which are per-
pendicular to the surface itself.

[0013] Disadvantageously, that produces sliding of the
suction cups or electromagnets on the surface, which
causes both wear on them and difficulty getting past ob-
stacles.
[0014] A further solution is shown in document US
2010/0126403 A1, which describes a cleaning robot
equipped with a turbine, which can be activated for keep-
ing the robot in contact with the hull, track means for
allowing robot feed along the hull and a plurality of rotary
brushes for cleaning the hull. A similar device (equipped
with units for generating a vacuum for keeping the cleaner
in contact with the surface to be cleaned and tracks or
wheels for moving along the surface) is described in doc-
ument WO 03/022532. Disadvantageously, such robots
are derived from "pool washing" robots and have the dis-
advantages typical of them, including poor grip on the
surface to be cleaned, especially if it is vertical.
[0015] In fact, such solutions involve moving the robot
during operation of the vacuum generating units (or the
turbines), which out of necessity cannot guarantee an
excessive grip.
[0016] In this context, the technical purpose which
forms the basis of this invention is to provide a cleaner
for the hulls of boats or ships which overcomes the above-
mentioned disadvantages of the prior art.
[0017] In particular, this invention has for an aim to
provide a cleaner for the hulls or boats or ships which
can operate under water.
[0018] A further aim of this invention is to provide a
cleaner for the hulls of boats or ships which is economical
and easy to use.
[0019] The technical purpose indicated and the aims
specified are achieved by a cleaner for the hulls of boats
or ships comprising the technical features described in
one or more of the appended claims. The cleaner ac-
cording to the invention is a self-propelled device
equipped with gripping units for adhering to the wall of
the hull to be cleaned, movement means, for moving
along the wall and a cleaning element acting on the zone
of the surface to be cleaned which is opposite the device.
[0020] In particular, the cleaner according to the inven-
tion comprises:

- a supporting frame;
- at least one cleaning element associated with the

frame and which can be positioned opposite a sur-
face of the hull to be cleaned;

- hold-down means connected to the frame and acting
between the frame and the surface to be cleaned,
for keeping the cleaner in contact with the surface
to be cleaned;

- movement means associated with the frame for mov-
ing, in conjunction with the hold-down means, the
frame along the surface to be cleaned.

[0021] According to the invention, the movement
means comprise a plurality of articulated legs, each com-
prising a first portion associated with a respective hold-
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down unit and a second portion associated with the
frame; the first and second portions pivoting at each other
in such a way that they can rotate one relative to the other
about an axis which is substantially parallel with the sur-
face to be cleaned, in such a way that each hold-down
unit can be lowered and raised relative to the surface to
be cleaned.
[0022] Preferably, the second portion comprises a first
end pivoting at the first portion, in such a way as to allow
rotation about the axis, and a second end pivoting at the
frame in such a way as to allow rotation about a further
axis which is operatively positioned perpendicular to the
surface to be cleaned.
[0023] Moreover, the movement means comprise in-
dependent drive units for moving the first portions of the
legs relative to the second portions and for moving the
second portions of the legs relative to the frame.
[0024] Preferably, the second portion of each leg com-
prises a first sub-part and a second sub-part which pivot
at one another in such a way that they can rotate one
relative to the other about an axis which is substantially
parallel with the surface to be cleaned.
[0025] The first sub-part pivoting at the frame and the
second sub-part pivoting at the first portion of the leg.
[0026] Preferably, the movement means comprise at
least four articulated legs which are able to move inde-
pendently of each other.
[0027] The hold-down means comprise a first and a
second gripping unit, which are separate and each of
which can be selectively switched between an active con-
figuration, in which they keep the cleaner in contact with
the surface to be cleaned, and an inactive configuration.
The first gripping unit, in the active configuration, also
being able to move relative to the frame, for allowing
movement of the frame along a line of feed.
[0028] Preferably, at least one of the gripping units
comprises two ends positioned along an axis which is
perpendicular to the line of movement of the gripping unit
relative to the frame, in such a way as to act simultane-
ously on separate portions of the surface to be cleaned.
[0029] For example, said ends are formed by two suc-
tion cups associated with corresponding arms.
[0030] More preferably, each of the gripping units com-
prises two ends positioned along an axis which is per-
pendicular to the line of movement of the gripping unit
relative to the frame, in such a way as to act simultane-
ously on separate portions of the surface to be cleaned,
said axes being positioned transversally relative to each
other. That allows particular stability in the grip of the
cleaner on the surface, even during its movement. It
should be noticed that the invention also provides a meth-
od for cleaning a hull of a boat or a ship.
[0031] According to the invention, the method compris-
es the following steps:

a) preparing a device comprising a supporting frame,
at least one cleaning element associated with the
frame and which can be positioned opposite a sur-

face of the hull to be cleaned, hold-down means
which are connected to the frame, acting between
the frame and the surface to be cleaned, keeping
the cleaner in contact with the surface to be cleaned
and comprising a first and a second gripping unit
which can be switched between an active configu-
ration, in which they keep the cleaner in contact with
the surface to be cleaned, and an inactive configu-
ration, in which they are free to move relative to the
surface to be cleaned; and movement means asso-
ciated with the frame for moving, in conjunction with
the hold-down means, the frame along the surface
to be cleaned and comprising a plurality of articulated
legs;
b) associating the device with the surface to be
cleaned by activating at least the first gripping unit,
thus allowing the cleaning element to clean a portion
of the surface opposite it;
c) deactivating the second gripping unit;
d) lifting the second gripping unit by means of a ro-
tation of the first portion of the respective leg about
the axis;
e) moving the second gripping unit relative to the
frame along a line of feed and in a predetermined
direction, by means of a rotation of the respective
leg about a further axis which is at a right angle to
the surface to be cleaned, while the first gripping unit
is in the active configuration;
f) activating the second gripping unit;
g) deactivating the first gripping unit;
h) lifting the first gripping unit by means of a rotation
of the first portion of the respective leg about the axis;
i) moving the first gripping unit and the frame relative
to the second gripping unit along the line of feed, in
said predetermined direction, by means of a rotation
of the leg of the second gripping unit about the further
axis, while the second gripping unit is in the active
configuration;
j) repeating the previous steps, starting with deacti-
vating the second gripping unit, for moving the device
along the line of feed.

[0032] That gives the cleaner two degrees of freedom
in its movement, allowing the cleaner to brush the entire
surface to be cleaned.
[0033] It should be noticed that, to assign the cleaner
a second degree of freedom of movement, in addition or
alternatively the method comprises a step of rotation of
a first sub-part of the second portion of the leg, during
the step of lifting the respective gripping unit so as to
keep the gripping unit at a right angle to the surface to
be cleaned. Obviously, the reference to the first and sec-
ond gripping unit is completely arbitrary, since their roles
may be reversed.
[0034] Further features and advantages of this inven-
tion are more apparent in the non-limiting description
which follows of a preferred non-limiting embodiment of
a cleaner for the hulls of boats or ships illustrated in the
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accompanying drawings, in which:

- Figure 1 is a schematic view of a cleaner for the hulls
of boats or ships according to this invention during
use;

- Figure 2 is a partly exploded perspective view of a
first embodiment of the cleaner of Figure 1;

- Figure 3 is a bottom view of the cleaner of Figure 2;
- Figure 4 is a top view of the cleaner of Figure 2 with

some parts cut away to better illustrate others;
- Figures 5a to 5f are schematic views of the cleaner

of Figure 2 in a sequence of operating positions
which it adopts during movement;

- Figure 6 is a schematic view of a cleaner according
to this invention.

[0035] With reference to the accompanying drawings,
the numeral 1 denotes a cleaner for the hulls of boats,
that is to say vessels or boats or ships, according to this
invention.
[0036] The cleaner 1 can be applied to a surface 4 to
be cleaned, preferably the hull of a boat or a ship 35.
[0037] The cleaner 1 comprises a supporting frame 2
and, preferably, a casing 36 covering the frame 2.
[0038] The frame 2 comprises a base 3 which can be
positioned opposite the surface 4 to be cleaned.
[0039] In the embodiment illustrated, the base 3 is a
polygonal plate, preferably quadrilateral.
[0040] In other embodiments, the base may adopt dif-
ferent shapes or may have a reticular structure.
[0041] In particular, the base 3 comprises a first face
3a, which can be positioned opposite the surface 4 to be
cleaned, and a second face 3b, which is opposite to the
first 3a.
[0042] Connected to the frame 2 there is a cleaning
element 5 which can be positioned opposite the surface
4 to be cleaned, for eliminating any dirt caked on it.
[0043] More precisely, the cleaning element 5 is exter-
nally opposite the base 3 of the frame 2.
[0044] In other words, the cleaning element 5 projects
outside the first face 3a of the base 3.
[0045] Preferably, the cleaning element 5 comprises
at least one brush 6 which rotates relative to the base 3
about its own axis of rotation, preferably transversal to
the base 3.
[0046] Advantageously, the presence of a rotary brush
6 allows efficient removal of the most stubborn dirt. Pref-
erably, the brush 6 is in a central zone of the base 3.
[0047] However, in other embodiments (not illustrated)
it is possible that two or more rotary brushes are used
simultaneously, for improved and even better distributed
and more rapid cleaning.
[0048] By way of example, the brushes may be posi-
tioned at the vertices of the base, directly connected to
it. Alternatively, the brushes may be connected to the
base by arms which project from it and which can pref-
erably rotate relative to the base so as to increase the
operating surface area of the cleaner 1.

[0049] In other embodiments, the cleaning element
comprises rollers or units for generating a high pressure
jet.
[0050] The cleaner 1 also comprises hold-down
means 7 connected to the frame 2 and acting between
the frame 2 and the surface 4 to be cleaned, for keeping
the cleaner 1 in contact with the surface 4 to be cleaned.
[0051] More precisely, the hold-down means 7 can be
activated to prevent detachment between the frame 2
and the surface 4, in such a way that the cleaner 1 op-
erates correctly.
[0052] In other words, the hold-down means 7 allow
the cleaner 1 to generate high friction forces between the
cleaning element 5 and the surface 4 to be cleaned.
[0053] Preferably, the hold-down means 7 comprise
one or more gripping units 8a, 8b which generate an at-
tractive force between the surface 4 and the frame 2.
[0054] Each of the gripping units 8a, 8b can be selec-
tively activated for making contact with the surface 4.
[0055] Preferably, the cleaner comprises a plurality of
gripping units 8a, 8b.
[0056] In the embodiment illustrated, the cleaner 1
comprises a first gripping unit 8a and a second gripping
unit 8b.
[0057] Preferably, said gripping units 8a, 8b operate
separately from each other.
[0058] In other words, the gripping units 8a, 8b can be
activated and deactivated independently of one another.
[0059] The advantage given by that independence is
clearer below.
[0060] Preferably, each gripping unit 8a, 8b can be se-
lectively switched between an active configuration, in
which it remains connected to the surface 4, and an in-
active configuration, in which it does not oppose detach-
ment from the surface 4. It is important to emphasize
that, in the active configuration, each gripping unit 8a, 8b
is stationary relative to the surface 4 to be cleaned. More-
over, when the gripping units 8a, 8b are in the active
configuration they keep the cleaning element 5 opera-
tively associated with, and preferably in contact with, the
surface 4 to be cleaned.
[0061] For example, the gripping unit 8a, 8b may be
of the "vacuum" type or magnetic.
[0062] In the embodiment illustrated, the gripping units
8a, 8b are of the "vacuum" type.
[0063] With regard to that, each gripping unit 8a, 8b
comprises at least one suction device 9a, 9b. Advanta-
geously, that allows correct operation of the cleaner 1
irrespective of the material of the hull 35 to be cleaned.
[0064] Moreover, the use of suction devices 9a, 9b is
optimum for underwater use of the cleaner 1.
[0065] In other embodiments (not illustrated), the grip-
ping units 8a, 8b comprise magnetic devices in place of
the suction devices.
[0066] Preferably, the first gripping unit 8a and the sec-
ond gripping unit 8b each comprise at least one respec-
tive suction device 9a, 9b.
[0067] Each suction device 9a, 9b can be selectively

5 6 



EP 2 412 625 A1

5

5

10

15

20

25

30

35

40

45

50

55

switched between an operating configuration and a non-
operating configuration, which respectively correspond
to the active and inactive configurations of the respective
gripping unit 8a, 8b.
[0068] Preferably, each gripping unit 8a, 8b comprises
two respective suction devices 9a, 9b.
[0069] Moreover, preferably, the suction devices 9a,
9b of a single gripping unit 8a, 8b are operatively con-
nected to each other.
[0070] In other words, the suction devices 9a, 9b of
each gripping unit 8a, 8b can be simultaneously switched
between the operating and the non-operating configura-
tions.
[0071] In the embodiment illustrated, each suction de-
vice 9a, 9b comprises at least one suction cut 10 which
can be positioned opposite the surface 4 to be cleaned
so as to grip it.
[0072] Consequently, each suction cup 10 projects
from the first face 3a of the base 3 of the frame 2 in the
same way as the cleaning element 5 to the surface 4.
[0073] Moreover, the suction devices 9a, 9b each com-
prise a vacuum pump (not illustrated) associated with the
suction cup 10 and which can be selectively activated for
increasing the attractive force of the suction cup 10.
[0074] It should be noticed that activation or deactiva-
tion of each vacuum pump determines the operating or
non-operating configuration of the respective suction de-
vice 9a, 9b.
[0075] In the preferred embodiment, the suction devic-
es 9a, 9b of the same gripping unit 8a, 8b share a single
vacuum pump associated with both suction cups 10.
[0076] Advantageously, that simplifies switching of the
suction device 9a, 9b from the operating to the non-op-
erating configuration.
[0077] Alternatively, each suction device may com-
prise a respective vacuum pump.
[0078] The cleaner 1 also comprises movement
means 13 associated with the frame 2 for moving, in con-
junction with the hold-down means 7, the frame 2 along
the surface 4 to be cleaned.
[0079] In particular, the movement means 13 act be-
tween the frame 2 and the first gripping unit 8a, gener-
ating a relative movement along a line of feed "A" be-
tween the frame 2 and the first gripping unit 8a.
[0080] In other words, the first gripping unit 8a can
move relative to the frame 2 along the line of feed "A".
Preferably, the first gripping unit 8a and the second grip-
ping unit 8b can be activated alternatively to allow the
movement means 13 to move the frame 2 relative to the
surface 4 along the line of feed "A".
[0081] In particular, when the first gripping unit 8a is
active and the second gripping unit 8b is inactive, the
movement means 13, acting on the first gripping unit 8a,
move the frame 2 relative to the surface 4 along the line
of feed "A".
[0082] In contrast, when the first gripping unit 8a is
inactive and the second gripping unit 8b is active, the
movement means 13 move the first gripping unit 8a rel-

ative to the surface 4 along the line of feed "A".
[0083] In light of that, the fact that the first and second
gripping units 8a, 8b are independent of each other is
particularly advantageous. Preferably, the movement
means 13 comprise a drive unit 19, connected to the
frame 2, and a movement unit 20 acting between the
drive unit 19 and the first gripping unit 8a.
[0084] The movement unit 20 comprises at least one
movement leg 11 extending transversally to the base 3,
along its own line of extension "C", between a first end
11a and a second end 11b, which is opposite to the first
end 11a and associated with the first gripping unit 8a.
[0085] More precisely, connected to the second end
11b there is the suction cup 10 of the suction device 9a
of the first gripping unit 8a.
[0086] The movement leg 11 extends at a right angle
to the base 3 through the latter.
[0087] In other words, the line of extension "C" of the
leg 11 is at a right angle to the base 3.
[0088] With regard to that, the base 3 comprises at
least one through slot 3c in which the leg 11 can slide.
More precisely, the slot 3c is straight and extends parallel
with the line of feed "A".
[0089] Advantageously, the leg 11, whose movement
is driven by the drive unit 19, slides rigidly inside the slot
3c along the line of feed "A".
[0090] More precisely, the leg 11 slides along a line
which is transversal, preferably at a right angle, to its own
line of extension "C".
[0091] The leg 11 conveys the respective suction cup
10 along the line of feed "A".
[0092] Since, in the embodiment illustrated, the first
gripping unit 8a comprises two suction devices 9a, the
movement unit 20 comprises two legs 11, substantially
parallel with each other and rigidly connected at the re-
spective first end 11a.
[0093] In light of that, the base 3 comprises two straight
slots 3c which are parallel with and opposite each other.
[0094] The slots 3c are positioned on opposite sides
of the base 3, preferably in a substantially symmetrical
fashion.
[0095] In this way, both legs 11 slide in a parallel fash-
ion in the slots 3c along the line of feed "A". Preferably,
the movement unit 20 comprises a crosspiece 15 which
rigidly joins the two legs 11, preferably at the respective
first ends 11a. Consequently, the movement unit 20 at
least partly comprises a substantially "gantry-style" struc-
ture. In detail, the uprights of the gantry are formed by
the legs 11 and the beam is formed by the crosspiece 15.
[0096] The suction cups 10 are at the "feet" of the up-
rights.
[0097] The movement means 13 also comprise a guide
16 rigidly connected to the frame 2 and extending along
the line of feed "A".
[0098] The guide 16 is slidably associated with the legs
11 for promoting their movement along the line of feed
"A".
[0099] More precisely, the movement unit 20 slides on
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the guide 16 by means of a carriage 28.
[0100] The carriage 28 is slidably constrained to the
guide 16 and is connected to the movement unit 20.
[0101] In the embodiment illustrated, the movement
means 13 comprise two guides 16 which are parallel with
each other. The carriage 28 can slide on both of them.
[0102] Preferably, the movement unit 20 is slidably
constrained to the carriage 28 along a line transversal to
the base 3, even more preferably along the line of exten-
sion "C" of the legs 11.
[0103] In other words, the movement unit 20 can slide
relative to the carriage 28 along a line parallel with the
line of extension "C" of the legs 11, but it is fixed relative
to the carriage along the line of feed "A".
[0104] In the preferred embodiment, the carriage 28 is
at least partly formed by a bar 28a extending parallel with
the crosspiece 15.
[0105] More precisely, the bar 28a extends transver-
sally to both of the guides 16 and rests on them.
[0106] Close to its ends, the bar 28a comprises two
holes 28b in which the legs 11 of the movement unit 20
can slide transversally to the base 3.
[0107] In particular, making the legs 11 slide in the
holes 28b, a movement of the crosspiece 15 towards
and/or away from the carriage 28 is generated.
[0108] The function of that slidable constraint is more
clearly explained below.
[0109] Preferably, the drive unit 19 is connected to the
carriage 28 by means of a transmission device 17. In the
embodiment illustrated, the transmission device 17 com-
prises a crank mechanism 18, preferably of the connect-
ing rod - crank type.
[0110] More precisely, a crank is rigidly connected to
the drive unit 19 whilst a connecting rod is connected to
the carriage 28.
[0111] In other embodiments (not illustrated), the drive
unit comprises a pinion which can engage with the car-
riage, on which a rack is rigidly mounted.
[0112] In the embodiment illustrated, the movement
means 13 comprise two drive units 19 each acting at a
respective leg 11 of the movement unit 20.
[0113] More precisely, each drive unit 19 is connected
to the carriage 28 close to a zone where the carriage is
connected to a respective leg 11.
[0114] In other words, each drive unit 19 is connected
to the bar 28a close to the holes 28b.
[0115] Advantageously, that allows the action of the
drive unit 19 to be balanced, preventing stresses from
being created on the structure.
[0116] Preferably, the movement means 13 also act
between the frame 2 and the second gripping unit 8b,
generating a relative movement along a further line of
feed "B" between the frame 2 and the second gripping
unit 8b.
[0117] In other words, the second gripping unit 8b can
move relative to the frame 2 along the further line of feed
"B".
[0118] Preferably, that further line of feed "B" is trans-

versal to the line of feed "A".
[0119] Even more preferably, the further line of feed
"B" is at a right angle to the line of feed "A". Advanta-
geously, that simplifies and speeds up cleaning of the
hull.
[0120] Similarly to what was previously said, when the
first gripping unit 8a is inactive and the second gripping
unit 8b is active, the movement means 13, acting on the
second gripping unit 8b, move the frame 2 relative to the
surface 4 along the further line of feed "B".
[0121] In contrast, when the first gripping unit 8a is
active and the second gripping unit 8b is inactive, the
movement means 13 move the second gripping unit 8b
relative to the surface 4 along the further line of feed "B".
[0122] Preferably, the movement means 13 comprise
a further drive unit 14, connected to the frame 2, and a
further movement unit 21 acting between the further drive
unit 14 and the second gripping unit 8b.
[0123] Even more preferably, the further movement
unit 21 is similar to the movement unit 20, angled trans-
versally relative to it for translating along the further line
of feed "B".
[0124] In other words, the further movement unit 21
comprises at least one movement leg 22 extending trans-
versally to the base 3, along the line of extension "C",
between a first end 22a and a second end 22b, which is
opposite to the first end 22a and associated with the sec-
ond gripping unit 8b.
[0125] More precisely, connected to the second end
22b there is a suction cup 10 of the second suction device
9b.
[0126] Similarly to what was described above, the
movement leg 22 extends at a right angle to the base 3
through the latter.
[0127] With regard to that, the base 3 comprises at
least one further longitudinal slot 3d, extending along the
further line of feed "B", in which the leg 22 can slide.
[0128] Advantageously, the leg 22, whose movement
is driven by the respective further drive unit 14, slides
rigidly inside the further slot 3d along the further line of
feed "B".
[0129] The leg 22 therefore conveys the respective
suction cup 10 along the further line of feed "B".
[0130] Since, in the embodiment illustrated, the sec-
ond gripping unit 8b comprises two suction devices 9b,
the movement unit 21 comprises two legs 22, substan-
tially parallel with each other and rigidly connected at the
respective first end 22a.
[0131] Said legs 22 each slide in a respective further
slot 3d which is angled along the further line of feed "B".
[0132] In light of that, the base 3 comprises four slots
3c, 3d in parallel pairs. The pair of slots 3c is at a right
angle to the pair of further slots 3d. Preferably, the two
pairs of slots 3c and 3d are arranged along the sides of
a parallelogram (preferably a rectangle or a square).
Preferably, the two pairs of slots 3c and 3d are arranged
in a central position (at the centre line) of said sides.
[0133] That optimizes the capacity for movement of
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the cleaner and its stability during movement. Preferably,
the further movement unit 21 comprises a crosspiece 23
which rigidly joins the two legs 22.
[0134] Consequently, the further movement unit 21,
like the movement unit 20, at least partly comprises a
substantially "gantry-style" structure.
[0135] In detail, the uprights of the gantry are formed
by the legs 22 and the beam is formed by the crosspiece
23.
[0136] The suction cups 10 are at the "feet" of the up-
rights.
[0137] The movement means 13 also comprise a fur-
ther guide 24 rigidly connected to the frame 2 and ex-
tending along the further line of feed "B".
[0138] In other words, the further guide 24 is at a right
angle to the guide 16.
[0139] The further guide 24 is slidably associated with
the legs 22 of the further movement unit 21 for promoting
the movement of the legs 22 along the further line of feed
"B".
[0140] More precisely, the further movement unit 21
slides on the further guide 24 by means of a respective
carriage 26.
[0141] The carriage 26 is slidably constrained to the
further guide 24 and is connected to the further move-
ment unit 21.
[0142] In the embodiment illustrated, the movement
means 13 comprise two further guides 24 which are par-
allel with each other, both slidably connected to the re-
spective carriage 26.
[0143] Preferably, the further movement unit 21 is sli-
dably constrained to the carriage 26 along a line trans-
versal to the base 3, even more preferably along the line
of extension "C" of the legs 22.
[0144] In other words, the further movement unit 21
can slide relative to the carriage 26 along a line parallel
with the line of extension "C" of the legs 22, but it is fixed
relative to the carriage along the further line of feed "B".
[0145] In the preferred embodiment, the carriage 26 is
at least partly formed by a bar 26a extending parallel with
the crosspiece 23.
[0146] More precisely, the bar 26a extends transver-
sally to both of the further guides 24 and rests on them.
Close to its ends, the bar 26a comprises two holes 26b
in which the legs 22 of the further movement unit 21 can
slide transversally to the base 3.
[0147] In particular, making the legs 22 slide in the
holes 26b, a movement of the crosspiece 23 towards
and/or away from the carriage 26 is generated. Prefera-
bly, the further drive unit 14 is connected to the carriage
26 by means of a respective transmission device 27.
[0148] In the embodiment illustrated, the transmission
device 27 comprises a crank mechanism 29, preferably
of the connecting rod - crank type.
[0149] More precisely, a crank is rigidly connected to
the further drive unit 14 whilst a connecting rod is con-
nected to the carriage 26.
[0150] In other embodiments (not illustrated), the fur-

ther drive unit comprises a pinion which can engage with
the respective carriage, on which a rack is rigidly mount-
ed.
[0151] In the embodiment illustrated, the movement
means 13 comprise two further drive units 14 acting at a
respective leg 22 of the further movement unit 21. More
precisely, each further drive unit 14 is connected to the
respective carriage 26 close to a zone where the carriage
is connected to a respective leg 22.
[0152] In other words, each further drive unit 14 is con-
nected to the bar 26a close to the holes 26b. Advanta-
geously, that allows the action of the further drive unit 14
to be balanced, preventing stresses from being created
on the structure.
[0153] To achieve improved cleaner 1 stability, the
movement unit 20 and the further movement unit 21 are
substantially arranged in a "cross" shape.
[0154] In other words, the two "gantry-style" structures
are crossed and offset by around 90°.
[0155] More precisely, the crosspiece 15 of the move-
ment unit 20 is at a right angle and crossed relative to
the crosspiece 23 of the further movement unit 21. More-
over, preferably, each gripping unit 8a, 8b can move to-
wards and/or away from the surface 4 to be cleaned,
between a contact position, in which it adheres to the
surface 4, and a detached position, in which it is distal
from the surface 4.
[0156] In other words, each suction device 9a, 9b is at
least partly selectively mobile along a line which is trans-
versal, preferably at a right angle, to the base 3 of the
frame 2 between the above-mentioned contact and de-
tached positions.
[0157] Advantageously, that facilitates movement of
the cleaner 1 along the hull even if the hull has irregular-
ities or protuberances.
[0158] With regard to that, the cleaner 1 comprises a
first lifting unit 30a connected to the first gripping unit 8a
and a second lifting unit 30b connected to the second
gripping unit 8b.
[0159] The first lifting unit 30a and the second lifting
unit 30b can be activated independently of each other to
facilitate movement of the cleaner 1.
[0160] More specifically, the lifting units 30a, 30b are
connected to the movement units 20, 21 for detaching or
pressing the suctions cups 10 from or on the surface 4
to be cleaned.
[0161] In the embodiment illustrated, each lifting unit
30a, 30b acts between the crosspiece 15, 23 of the re-
spective movement unit 20, 21 and the respective car-
riage 26, 28.
[0162] In light of that, the preparation of a sliding con-
straint between the carriages 26, 28 and the movement
units 20, 21 is clearer.
[0163] More precisely, the lifting units 30a, 30b are
mounted in such a way that they are fixed to each carriage
26, 28 and they act on the crosspiece 15, 23 of the re-
spective movement unit 20, 21 in such a way as to move
them towards and/or away from each other.
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[0164] In the embodiment illustrated, the lifting units
30a, 30b are of the connecting rod - crank type, similarly
to the drive units 14, 19.
[0165] In other embodiments (not illustrated), the lifting
units may be of the cam, pneumatic or hydraulic type.
[0166] Preferably, the cleaner 1 comprises a control
unit 31 associated with the gripping units 8a, 8b and with
the movement means 13 for defining a feed path for the
frame 2 along the surface 4 to be cleaned. In particular,
the movement of the cleaner 1 along the surface 4 to be
cleaned is in separate steps and extends as follows.
[0167] For a simple description, the procedure for per-
forming a single step along the line of feed "A" is de-
scribed.
[0168] Obviously, the procedure is repeated over and
over in order to move along the surface 4.
[0169] It should be noticed that the procedure is the
same regarding movement along the further line of feed
"B" ,
[0170] To aid understanding, a starting configuration
is established, in which all of the gripping units 8a, 8b are
in the active configuration.
[0171] In other words, in the starting configuration all
of the suction devices 9a, 9b are in the operating config-
uration.
[0172] That is to say, the vacuum pumps 12 are active
and the suction cups 10 are in contact with the surface
4 to be cleaned.
[0173] At this point, the control unit 31 switches the
first gripping unit 8a from the active configuration to the
inactive configuration.
[0174] In other words, the vacuum pump of the suction
devices 9a of the first gripping unit 8a is deactivated and
the latter is brought to the detached position, that is to
say, its suction cups 10 are raised off the surface 4 by
the respective lifting unit 30a.
[0175] It should be noticed that the cleaner 1 continues
gripping the surface 4 thanks to the second gripping unit
8b, which remains in the active configuration.
[0176] Then, the control unit 31 activates the move-
ment means 13 which move the suction devices 9a,
which are raised above the surface 4, along the line of
feed "A".
[0177] In particular, the drive unit 19 is activated and
acts on the carriage 28, moving the movement unit 20
along the guide 16.
[0178] Once the carriage 28 reaches a predetermined
position along the guide 16, the drive unit 19 is deacti-
vated.
[0179] At this point, the control unit 31 returns the first
gripping unit 8a to the active configuration. In other words,
the suction cups 10 of its suction devices 9a are moved
into the contact position by the lifting unit 30a and the
vacuum pump is activated.
[0180] It should be noticed that in this configuration the
cleaner 1 is in a configuration like the starting configura-
tion, the only substantial difference being the position of
the suction devices 9a of the first gripping unit 8a, which

have been fed along the line of feed "A".
[0181] Then, the second gripping unit 8b is brought to
the inactive configuration by the control unit 31. Conse-
quently, the vacuum pump of its suction devices 9b is
deactivated and they are brought to the detached posi-
tion, that is to say, their suction cups 10 are raised off
the surface 4 by the respective lifting unit 30b.
[0182] After that, the control unit 31 reactivates the
movement means 13.
[0183] In this case, since the first gripping unit 8a is
constrained to the surface 4, it is the frame 2 that is fed
along the line of feed "A", moving relative to the surface
4 as already indicated.
[0184] In this way, the cleaner 1 translates along the
line of feed "A".
[0185] Finally, the second gripping unit 8b is returned
to the active configuration, re-establishing the starting
configuration.
[0186] By following that procedure over and over, the
cleaner 1 translates, being fed with separate steps, along
the surface 4 along the line of feed "A".
[0187] Obviously, since the cleaner 1 can move along
two lines, that is to say, the two lines of feed, it can cover
the entire surface 4 of the hull.
[0188] Preferably, the cleaner 1 comprises a transmit-
ter 32, which can be used by an operator, and a receiver
33 which is connected to the frame and operatively as-
sociated with the transmitter 32.
[0189] The receiver 33 is functionally connected to the
control unit 31 for receiving signals representing a com-
mand issued by the operator and sending said signals
to the control unit 31.
[0190] Advantageously, in that way the cleaner can be
remote-controlled.
[0191] For that purpose, the receiver 33 comprises a
sonar 34 in such a way as to receive signals from the
transmitter when it is under water.
[0192] The cleaner 1 may also be controlled manually
or programmable in such a way as to be able to carry out
underwater cleaning autonomously.
[0193] In that case, it comprises a programmable
memory and suitable sensors (not illustrated) associated
with the legs 11, 22 and designed to determine the limits
within which the cleaner must move.
[0194] In other words, the sensors determine the pres-
ence or absence of the surface 4 to be cleaned at the
suction cups 10, changing the line of feed at the moment
when the surface is no longer detected.
[0195] In an alternative embodiment (not illustrated),
the movement means do not translate the second grip-
ping unit in the further line of feed "B", but instead gen-
erate a relative rotation between the frame and the sec-
ond gripping unit.
[0196] In that way, the cleaner is not limited to rigidly
translating on the surface 4, but is capable of rototrans-
lation, with the possibility of following many different
paths.
[0197] In another alternative embodiment (not illustrat-
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ed), the movement means act on the first gripping unit
to also move it along the further line of feed "B".
[0198] In other words, only the first gripping unit can
move relative to the frame along the lines of feed. Indeed,
in that case, the second gripping unit would only be used
for keeping the cleaner in contact with the hull during
feeding of the first gripping unit along one of the guides.
[0199] The invention achieves the preset aims and
brings important advantages.
[0200] The cleaner can simply be positioned on the
underwater hull of the boat and moved along it to clean
without dry-docking.
[0201] Moreover, the possibility of moving the cleaner
along two axes facilitates and speeds up cleaning of the
hull.
[0202] The possibility of lifting the legs off the surface
during movement also makes cleaning easy even for un-
even surfaces.
[0203] In addition, the possibility of remote controlling
the cleaner, or even of having it operate autonomously,
makes the invention easy to use.
[0204] It should be noticed that the content of this in-
vention should not be considered limited to the specific
embodiment illustrated in Figures 1 to 5. In fact, the clean-
er may be made in various ways, in particular with refer-
ence to the configuration of the movement means and
the method for activating them.
[0205] For example, a possible alternative embodi-
ment is illustrated in Figure 6.
[0206] In this case, the movement means comprise a
plurality of articulated legs 131 (at least two, four in the
example illustrated).
[0207] Each leg 131 comprises a first end connected
to one of the hold-down units (that is to say, a gripping
unit 8a, 8b, in the example illustrated a suction cup 10)
and a second end connected to the frame 2. In particular,
each leg 131 has a first portion 132 (that is to say, a first
element, preferably a rod-shaped element) and a second
portion 133 (that is to say, a second element, preferably
a rod-shaped element) pivoting at each other (that is to
say, hinged to one another) in such a way that they can
rotate one relative to the other about an axis 134. In the
embodiment illustrated (with reference to Figure 6), the
axis 134 is substantially parallel with the surface 4 to be
cleaned.
[0208] The first portion 132 is associated with the hold-
down unit, while the second portion 133 is associated
with the frame 2. In particular, the second portion 133
comprises a first end pivoting at the first portion 132 and
a second end pivoting at the frame 2 in such a way as to
allow rotation about a further axis 135 which is operatively
positioned perpendicular to the surface to be cleaned.
[0209] More precisely, the second portion 133 of each
leg 131 comprises a first sub-part and a second sub-part
which pivot at one another in such a way that they can
rotate one relative to the other about an axis which is
substantially parallel with the surface 4 to be cleaned
(therefore parallel with the axis 134).

[0210] The first sub-part pivots at the frame 2 and the
second sub-part pivots at the first portion 132 of the leg
131. In other words, the cleaner 1 can move like a spider.
[0211] Advantageously, in this way it is possible to vary
the angle of the gripping units 8a, 8b (that is to say, of
the suction cups 10), allowing cleaning of the surface 4
and feeding of the cleaner 1 even where there are sudden
changes in gradient.
[0212] It should be noticed that the axis 134 of rotation
between the two portions 132 and 133 of the leg is not
parallel with the further axis 135 of rotation of the leg 131
relative to the frame 2. Preferably, the axis 134 of rotation
is perpendicular to the further axis 135 of rotation. In par-
ticular, the axis 134 of rotation is positioned in such a
way that each hold-down unit can be lowered and lifted
relative to the surface to be cleaned.
[0213] There are drive units (preferably independent)
for moving the first portions 132 of the legs 131 relative
to the second portions 133 and drive units for moving the
second portions 133 of the legs 131 relative to the frame
2.
[0214] The drive units are connected to a control unit
programmed for operating the drive units according to a
preset logic, in such a way as to control the movement
of the cleaning robot according to a desired path (preset
or determined by the user with a remote control).
[0215] The legs 131 are preferably connected to a per-
imetric zone of the frame 2. For example, the frame 2
has a circular shape. The cleaning brush 6 is preferably
associated with a central zone of the frame 2.
[0216] In the alternative embodiment according to Fig-
ure 6, the movement means only provide rotary move-
ments. That makes the mechanical structure of the clean-
ing device particularly simple.
[0217] The cleaner may also be designed in such a
way that the movement means provide a combination of
rotary and translating movements.

Claims

1. A cleaner for the hulls of boats, comprising:

- a supporting frame (2);
- at least one cleaning element (5) associated
with the frame (2) and which can be positioned
opposite a surface (4) of the hull to be cleaned;
- hold-down means (7) connected to the frame
(2) and operatively active between the frame (2)
and the surface (4) to be cleaned, for keeping
the cleaner in contact with the surface (4) to be
cleaned;
- movement means (13) associated with the
frame (2) for moving, in conjunction with the
hold-down means (7), the frame (2) along the
surface (4) to be cleaned,

characterised in that: the movement means (13)
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comprise a plurality of articulated legs (131), each
comprising a first portion (132) associated with a re-
spective hold down unit (7) and a second portion
(133) associated with the frame (2); the first and sec-
ond portions (132, 133) pivoting at each other in such
a way that they can rotate one relative to the other
about an axis (134) positioned in such a way that
each hold-down unit (7) can be lowered and raised
relative to the surface (4) to be cleaned by means of
said rotation.

2. The cleaner according to claim 1, wherein the sec-
ond portion (133) comprises a first end pivoting at
the first portion (132), in such a way as to allow ro-
tation about the axis (134), and a second end pivoting
at the frame (2) in such a way as to allow rotation
about a further axis (135) which is operatively posi-
tioned perpendicular to the surface (4) to be cleaned.

3. The cleaner according to claim 1 or 2, wherein the
movement means (13) comprise independent drive
units for moving the first portions (132) of the legs
(131) relative to the second portions (133) and for
moving the second portions (133) of the legs (131)
relative to the frame (2).

4. The cleaner according to any of the foregoing claims,
wherein the second portion (133) of each leg (131)
comprises a first sub-part and a second sub-part piv-
oting at each other in such a way that they can rotate
one relative to the other about an axis which is sub-
stantially parallel with the surface (4) to be cleaned;
the first sub-part pivoting at the frame (2) and the
second sub-part pivoting at the first portion (132) of
the leg (131).

5. The cleaner according to any of the foregoing claims,
wherein the movement means (13) comprise at least
four articulated legs (131) which are able to move
independently of each other.

6. The cleaner according to any of the foregoing claims,
wherein the hold-down means (7) comprise a first
gripping unit (8a) and a second gripping unit (8b),
each gripping unit being associated with a respective
leg (131) and being selectively switchable between
an active configuration, in which it keeps the cleaner
in contact with the surface (4) to be cleaned, and an
inactive configuration.

7. The cleaner according to claim 6, wherein each grip-
ping unit (8a, 8b) is movable towards and/or away
from the surface (4) to be cleaned, between a contact
position, in which it adheres to the surface (4), and
a detached position, in which it is distal from the sur-
face (4).

8. The cleaner according to claim 6 or 7, wherein the

movement means (13) are operatively active be-
tween the frame (2) and the first gripping unit (8a),
generating a relative movement along the line of feed
(A) between the frame (2) and the first gripping unit
(8a).

9. The cleaner according to any of the claims from 6 to
8, wherein each gripping unit (8a, 8b) comprises at
least one suction device (9a, 9b) which can be se-
lectively switched between an operating configura-
tion, in which it generates a force attracting it to the
surface (4) to be cleaned, and a non-operating con-
figuration.

10. The cleaner according to claim 9, wherein each suc-
tion device (9a, 9b) comprises at least one suction
cup (10) and a vacuum pump which is associated
with the suction cup (10), there being the possibility
of activating the vacuum pump when the suction cup
(10) is in a position in contact with the surface (4) for
defining the operating configuration of the suction
device (9a, 9b).

11. The cleaner according to any of the foregoing claims,
comprising a control unit (31) associated with the
hold-down means (7) and with the movement means
(13) for defining a feed path for the frame (2) along
the surface (4) to be cleaned.

12. The cleaner according to claim 11, comprising a
transmitter (32) which can be used by an operator
and a sonar forming a receiver (33) which is opera-
tively coupled to the transmitter (32) and functionally
connected to the control unit (31).

13. The cleaner according to any of the foregoing claims,
wherein the cleaning element (5) comprises at least
one rotary brush (6).

14. A method for cleaning a hull of a boat or a ship, char-
acterised in that it comprises the following steps:

- preparing a device comprising a supporting
frame (2), at least one cleaning element (5) as-
sociated with the frame (2) and which can be
positioned opposite a surface (4) of the hull to
be cleaned, hold-down means (7) which are con-
nected to the frame (2), acting between the
frame (2) and the surface (4) to be cleaned,
keeping the cleaner in contact with the surface
(4) to be cleaned and comprising a first gripping
unit (8a) and a second gripping unit (8b) which
can be switched between an active configura-
tion, in which they keep the cleaner in contact
with the surface (4) to be cleaned, and an inac-
tive configuration, in which they are free to move
relative to the surface to be cleaned and move-
ment means (13) associated with the frame (2)
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for moving, in conjunction with the hold-down
means (7), the frame (2) along the surface (4)
to be cleaned and comprising a plurality of ar-
ticulated legs (131);
- associating the device with the surface to be
cleaned by activating at least the first gripping
unit (8a), thus allowing the cleaning element to
clean a portion of the surface opposite it;
- deactivating the second gripping unit (8b);
- feeding said device by means of at least one
step of lifting the second gripping unit (8a) for
rotation of at least one portion of the respective
leg (131) about an axis (134).

15. The method according to claim 14, wherein the feed-
ing step comprises the sub-steps of:

- lifting the second gripping unit (8b) by means
of a rotation of the first portion (132) of the re-
spective leg (131) about an axis (134);
- moving the second gripping unit (8b) relative
to the frame (2) along a line of feed (A) and in a
predetermined direction, by means of a rotation
of the respective leg (131) about a further axis
(135) which is at a right angle to the surface (4)
to be cleaned, while the first gripping unit (8a)
is in the active configuration;
- activating the second gripping unit (8b);
- deactivating the first gripping unit (8a);
- lifting the first gripping unit (8a) by means of a
rotation of the first portion (132) of the respective
leg (131) about the axis (134);
- moving the first gripping unit (8a) and the frame
(2) relative to the second gripping unit (8b) along
the line of feed (A), in said predetermined direc-
tion, by means of a rotation of the leg (131) of
the second gripping unit (8b) about the further
axis (135), while the second gripping unit (8b)
is in the active configuration;
- repeating the previous steps, starting with de-
activating the second gripping unit (8b), for mov-
ing the device along the line of feed (A).
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