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(57) ABSTRACT

A swimming pool cleaning assembly that has at least one
ultrasonic generator, a swimming pool cleaning machine
including a support frame, a housing shell provided with a
bottom wall and arranged around the support frame, a driver
located 1n the housing shell, advancer supported by the frame
and arranged to be place, 1n use, on a surface to be cleaned of
a swimming pool and driven, at least one water suction open-
ing provided in the bottom surface of the housing shell, which
1s designed to be put 1in fluid communication with water
suction, driver being tightly sealed in the housing shell and
clectrically connectable to the supply, the ultrasonic genera-
tor being arranged at the bottom wall facing, in use, the
surface to be cleaned.
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1
SWIMMING POOL CLEANING DEVICE

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough indi-
cates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

FIELD OF INVENTION

The present invention relates to a swimming pool cleaning,
device.

BACKGROUND OF INVENTION

Swimming pool cleaning machines are known and largely
adopted at present, which comprise a frame supported by
driving means, €.g. an electric motor designed to drive a
number of small wheels or tracks arranged to move the clean-
ing machine backward and forward on an inner surface of a
swimming pool, and one or more inlet openings arranged to
suck from the bottom of the machine, the whole assembly
being arranged 1n a housing shell.

The driving means 1s tight sealed 1n the housing shell and
generally electrically connected by means of an electric
cable, preferably provided with a float, to power mains
through a transformer or a low-tension power supply located
near to the swimming pool.

Generally speaking, the electric motor also drives a pair of
rotatable brushes having their axes of rotation parallel to one
another and arranged at two opposite sides of the cleaning
machine, 1.¢. one 1n front and the other at the rear of cleaning,
machine.

In bottom of the housing shell, 1.¢. the housing shell surface
designed to be facing, in use, against the swimming pool
surface to be cleaned, a plurality of inlet openings are formed,
through which swimming pool water can be sucked. The
water thus sucked drags impurities and debris with it, e.g.
fungi, algae, scale pieces, etc., from which the swimming
pool 1tsell must be cleaned, without the need for the swim-
ming pool to be emptied before proceeding to a cleaning
operation thereof.

The inlet openings are connected to suction means and
filtering means generally comprising a pump arranged to suck
water to be cleaned through the 1nlet openings and to send 1t
to a filtering bag arranged within the housing shell of the
cleaning machine. After filtration through the filtering bag,
any sucked water 1s discharged 1nto the swimming pool.

However, cleaning machines at present available on the
market have some drawbacks. First of all, conventional clean-
ing machines are unable effectively to remove limestone and
“rust” accrued and attached to the swimming pool walls.
Limestone and rust removal requires hard manual work by the
operator, who after a cleaning operation by means of a clean-
ing machine has to remove manually any scales on the swim-
ming pool walls by means of brushes and the use of chemi-
cals.

The filtering bag 1s thus liable to became obstructed quite
rapidly especially 11 leaves, wooden fragments or other pol-
luting elements of substantial size with respect to the dimen-
sions of the filtering bag or through opemings thereof.

When limestone, rust algae and fungi are firmly attached to
the swimming pool walls, the two rotary brushes of a cleaning,
machine are fully inadequate to insure that the swimming,
pool floor and walls are satistactorily cleaned.
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2

Moreover, the electric cable, which plunges into water
from the outside of the swimming pool for supplying the
cleaning machine, represents often a risk of current escape.

SUMMARY OF THE INVENTION

The main object of the present invention 1s to provide a
swimming pool cleaning device that 1s capable of eliminating
or substantially reducing the above mentioned drawbacks and
problems.

Another object of the present invention 1s to provide a
cleaning device having improved ability of removing scaling,
such as limestone, rust, sludge and weeds with respect to
cleaning machines of conventional type.

Another object of the present invention 1s to provide a
swimming pool cleaning machine that 1s much safer than
conventional cleaning machines against any drawbacks due
to the presence of a cable designed to supply electric current
to a cleaming machine immersed in the water of a swimming
pool.

Another object of the present invention 1s to provide a
swimming pool cleaning machine that 1s not subjected to be
frequently stopped for filter maintenance.

A further object of the present invention 1s to provide a
cleaning machine for swimming pools, which can be manu-
factured at competitive costs.

According to a first aspect of the present invention, there 1s
provided a swimming pool cleaning assembly comprising at
least one ultrasonic generating means.

Advantageously, a cleaning assembly according to the
present invention comprises a swimming pool cleaning
machine including a support frame, a housing shell provided
with a bottom wall and arranged around the support frame,
driving means locatable 1n the housing shell, advancing
means supported by said frame and arranged to be placed, in
use, on a surface to be cleaned of a swimming pool and driven
by said driving means, at least one water suction opening
provided in the bottom surface of said housing shell, which 1s
designed to be put 1n fluid communication with water suction
means, said driving means being tight sealed 1n the housing
shell and electrically connectable to supply means, wherein
said ultrasonic generating means are arranged 1n the bottom
wall of said housing shell facing, in use, a surface to be
cleaned.

According to another aspect of the present invention there
1s provided a swimming pool cleaning device comprising a
manually engaging brush member, a brush-carrying member,
and a handle member to manually engage said brush member.

BRIEF DESCRIPTION OF THE DRAWINGS

Further features and advantages of a cleaming device
according to the present invention will better appear from the
following detailed description of some presently preferred
embodiments thereof, given by way of non-limiting examples
of carrving out the invention, with reference to the accompa-
nying drawings, 1n which:

FIG. 1 1s a side elevation view of a cleaning machine
according to the present invention immersed in the water of a
swimming pool;

FIG. 2 15 a side-elevation cross-section view of a cleaning,
machine according to the present mnvention;

FIG. 3 1s a bottom view with portions shown in cross-
section of a cleaning machine according to the present inven-
tion;
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FIG. 4 1s a bottom view with portions shown in cross-
section of a cleaning machine according to another embodi-

ment of the present invention;

FIG. 5 1s a perspective view of a cleaning machine accord-
ing to the present invention;

FIG. 6 1s a side view of a cleaning machine according
another embodiment of the present invention;

FIG. 7 1s a diagrammatic view of a steering device of a
cleaning machine according to the present invention;

FIG. 8 1s a side view with portions shown 1n cross-section
of a cleaning machine according to another embodiment of
the present invention;

FI1G. 9 1s a sectional view taken along the line IX-IX of FIG.
8.

FIG. 10 15 a bottom view of a cleaning machine according
to the present invention; and

FIG. 11 1s a sectional view taken along the line XI-XI of

F1G. 10.

DESCRIPTION OF THE PR
EMBODIMENTS

vy
oy

ERRED

In the accompanying drawings, the same or similar parts or
components have been indicated with the same reference
numerals.

With reference first to FIGS. 1 to 5, a cleaning device
according to the present invention includes a cleaning
machine 1, which comprises a housing shell 2, driving means
3, e.g. areversible electric motor arranged within the housing
shell 2, a support frame 4 which 1s secured in position 1n
housing shell 2, advancing means 5 that will be described in
turther detail below for moving the cleaning machine 1 to and
fro on a side wall 6 or the bottom 6a of a swimming pool 7,
said advancing means 5 being driven by the driving means 3.

The driving means 3 are hermetically enclosed (sealed) in
housing shell 2 and arranged to be electrically connected to
power supply means, also further described below. Prefer-
ably, the housing shell 2 has a flat bottom 8 in which one or
more openings 9 are formed, swimming pool water being
sucked, 1n use, through such openings as housing shell 2 1s 1n
fluid communication at top thereof with suction means, e.g. a
so-called “skimmer” device, a suction pump or the like.

According to the present invention, a number of ultrasonic

generating means 10, e.g. an electromechanical transducer of

any suitable type, are also provided in the housing shell 2,
which are preferably located at the bottom of the housing
shell and, 11 desired, extend through and out of the housing
shell 2. The ultrasonic generator or generators 10 1s/are
designed to severe particles or microparticles of scales 11
(c.g. algae, limestone, dust, etc.) from a side wall 6 or the
bottom 6a of the swimming pool.

Preferably, the ultrasonic generating means 10 are sup-
ported by the frame 4 through resilient means 12, e.g. a coil
spring, whereby they are biased to extend outside the housing
shell into contact with the surface 6 or 6a to be cleaned and
scraped. Ultrasonic generators 10 give a high degree of elli-
ciency to the cleaning machine 1, as they effectively break
and remove any scales, which can then be easily sucked as
solid portions, typically of small size, suspended 1n water to a
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the housing shell and thus capable to be easily drawn back
almost immediately within the housing shell itself through
the suction means.

Preferably, the driving means comprises a reversible elec-
tric motor 3 fixed, e.g. flanged or bolted, to the frame 4 within
the housing shell 2. If desired, the driving means comprises a
motor of different type, e.g. a fluid-operated motor.
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Advantageously, power supply means for the reversible
clectric motor 3 can comprise a rechargeable battery 13
secured to the frame 4 and electrically connected to motor 3
(FIG. 2). The use of the rechargeable battery 13, makes it
possible to avoid the presence of an electric cable immersed
in the water of the swimming pool, whereby the cleaning
machine 2 1s safer against accidents and freer to move on the
bottom or side walls of the swimming pool, without the risk
for the cleaning machine to get entangled with the supply
cable.

Advantageously, the advancing means for the cleaning
machine 1 comprises a pair of side tracks 14 arranged at two
opposed side of the frame 4 outside the housing shell 2, each
track being mounted on a pair of toothed wheels 15a and 15b,
and pretferably held in tension by means of one ore more
adjustable 1dle wheels 16, at least one toothed wheel being a
driving wheel, 1.e. it 1s arranged to be driven by the driving
means, as will be further described below.

The tracks 14 are preferably steering tracks. To this end
they are provided with any suitable steering system 17, e.g. a
differential system (as that diagrammatically illustrated 1n
FIG. 7), which make 1t possible to selectively brake one of the
two toothed wheels 15a, 15b, ¢.g. by means of an electrically
driven brake 17g, 17h.

With such a steering system motion transmission 1S pro-
vided between the reversible electric motor 3 and a power
shaft 17a (FIG. 7). Advantageously, the power shaft 17a
causes one or both the toothed wheels 15a, 15b of at least one
track 14 to rotate, preferably through a reduction gear 17c.

By way of example the steering system 17 comprises a
differential 17d mounted on an axle including two semiaxes
17¢, 171, each supporting a respective drive wheel 15a, 15b,
and a brake 17g, 17h, respectively, for each semiaxis 17¢, 171,
preferably an electromagnetic disk brake.

To steer the cleaning machine 1, one brake, e.g. brake 17¢g,
1s actuated to cause semiaxis 17¢ slow down or to become
locked, which results 1n the respective drive wheel 15a slow-
ing down or being blocked and the other drive wheel 15d
simultaneously accelerating, thereby changing the direction
of movement of the cleaning machine 1.

According to a particular embodiment of the invention, the
reversible electric motor 3 controls a drive pulley 18 (FIG. 2),
which 1s operatively connected to the toothed wheels 15a, 15b
of a track 14 e.g. by means of transmission belts 19a, 19b.
Thus, when the reversible electric motor 3 causes the drive
pulley 18 to rotate, also at least one drive wheel 15a, 15b, and
consequently the track 14, and the other track, or both tracks
14 are set 1n rotation.

Clearly, the steering system can be also comprise a con-
ventional steering system of any suitable type, €.g. a system
arranged to lift one of the tracks by means of a telescopic rod
Or arm.

The operation of motor 3, and thus of tracks 14, and brakes
17g and 171 1s advantageously controlled by a programmable
control unit PCU, which also electrically connected to sensor
means, €.g. mechanical detector devices or infrared sensors
21 located at the front and the back of the cleaning machine 1,
which are energized when the cleaning machine abuts against
a swimming pool side wall 1n order to send a control signal to
the control unit PCU, that generates output control signals
designed to mvert the direction of rotation of motor 3 and
possibly to control the steering system to change the direction
of movement of the cleaning machine 1.

Suction means can comprise a skimmer 24 of any suitable
type and/or a pumping device 25 and a filtering plant or a
water regeneration system 26, usually provided in a swim-
ming pool 7. The pumping device 23 1s arranged to suck water
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through the cleaning machine 1 by means of a flexible pipe
2’7, having one end thereot connected through a tlange 28 to
the housing shell 2 of the cleaning machine 1, and 1ts other
end connected to the skimmer 24 or some other kind of
discharge.

The pumping device 25 sucks water from the swimming
pool, possibly pre-filtered by the skimmer 24, and feeds 1t to
a filtering device 29 (e.g. a sand filter). The water filtered by
the filtering device 29 1s then delivered back to the swimming,
pool 7 through a delivery opening.

According to a preferred embodiment of the present inven-
tion (FIGS. 2 to 11) the cleanming machine 1 further comprises
brushing members 30a and 30b mounted for rotation on the
support Irame 4 outside the housing shell 2 and arranged to be
rotated by driving means, e.g. the motor 3, i order to brush
the surfaces 6, 6a, to be cleaned.

A cleaning machine 1 according to the present mvention
preferably comprises two brushing member 30a and 30b
mounted for rotation on the support frame 4 and having their
axes of rotation parallel to, and spaced from, one another and
to semiaxes 17¢ and 171, thereby providing two opposed
cleaning front sides underneath cleaning machine. Each
brushing member 30a and 30b can comprise a plastics cylin-
der, which 1s provided with a plurality of lugs, tangs 32 or
other bristle-like members for brushing a work surface 6 or 6a
to be cleaned.

Advantageously, brushing members 30a, 30b are set 1n
rotation by motor 3 through a motion transmission means 36
¢.g. comprising a drive pulley keyed onto the output shaft of
motor 3, a pair ol motion transmission belts suitable for
transmitting the motion from the drive pulley to the brushing
members 30a, 30b.

According to a specific embodiment (better 1llustrated 1n
FIGS. 2 to 4) the plastics cylinder of each brushing member
has lateral hubs 33a and 33b, each supporting a respective
multiple pulley keyed thereon, 1.e. a pair of pulleys 15a and a
pair of pulleys 15b, on which two transmission belts are
mounted 19a and 19b, respectively, which are also wound
around a common drive pulley 18 rigid in rotation with the
output shaft of motor 3. The transmission belts 19a and 19b
are preferably toothed belts, and are arranged to transmuit
motion to the toothed wheels 15a, 15b and thus to the tracks
and the brushing members 30a, 30b.

Cleaning machine 1 can also comprise a third rotary brush-
ing member 35 mounted for rotation on the support frame 4 at
an 1intermediate position between the brushing members 30a
and 30b and having an axis of rotation parallel thereto. Brush-
ing member 35 projects from an opeming or notch 31 formed
in the bottom 8 of housing shell 2 between two arrays of
openings 9. The brushing member 335 1s also preferably con-
trolled by the motor 3 through a motion transmission means,
¢.g. a transmission belt 37 and 1s formed of a plastics cylinder
provided with a plurality of lugs or tangs 32 or the like in a
similar way as the brushing members 30a, 30b 1n order to
provide a further brushing action on the surface 6 or 6a to be
cleaned. The transmission belt 37 1s preferably crossing
thereby causing the brushing member 35 to rotate 1n a direc-
tion opposite to that of the brushing members 30a and 30b.

Thus the brushing members 30a and 30b are designed to
rotate 1n the same direction as that of tracks 14, whereas the
brushing member 35 rotates 1n the opposite direction to mnsure
high efliciency 1n removing deposits, dirt, slush and scales
present from the work surface to be cleaned and possibly
already affected by a brushing member 30a or 30b. The belt
377 1s driven by the drive pulley 18 and by a pulley integral 1n
rotation with, e.g. keyed to, ahub of the intermediate brushing,
member 35.

10

15

20

25

30

35

40

45

50

55

60

65

6

Thus, the intermediate brushing member 35 while rotating,
in a direction opposite to that of the brushing members 30a
and 30b 1nsures an effective removing action on dirt and slush
which can then be carried away by water sucked through the
openings 9.

According to a preferred embodiment of the present inven-
tion (better shown in FI1G. 4) a cleaning machine 1 1s provided
preferably with two arrays each including four ultrasonic
generators 10 aligned along a transversal direction with
respect to the direction of movement of the cleaning machine
1 and arranged between one or more openings 9 and the
intermediate brushing member 35.

According to another embodiment of the present invention,
at the top of housing shell 2 of the cleaning machine 1 an
opening can be formed from which a connecting sleeve 22
extends for connection to a filtering member 23, e.g. bag-
shaped filter supported on a frame, designed to filter water
sucked by suction means, ¢.g. a pump 40 of any suitable type
(FIGS. 2 and 6) located 1n the housing shell 2. Any water
sucked through the connecting sleeve 22 by the suction means
is filtered by the filtering member 23 and then discharged into
the swimming pool as filtered water, 1.e. deprived from dirt
(algae, limestone, rust, etc.), that remains trapped 1n the fil-
tering member 23, that 1s cleaned and/or replaced from time
to time.

The pump 40 1s preferably located at the top within the
housing shell 2, and 1s arranged to be operated by motor 3
through any suitable motion transmission means independent
from the motion transmission to tracks 14 and brushing mem-
bers 30a, 30b, and 35. Pump 40 1s designed to suck water
through the bottom openings 9 and to deliver it to the flexible
pipe 27 or the bag-shaped member 23.

Advantageously, a grinding means of any suitable type 1s
provided 1n the housing shell 2 upstream of the tlange 28 to
which the suction pipe 27 or the filtering member 23 1s con-
nected. The grinding means 1s designed to grind any coarse
material, such as algae, leaves, branches, etc. before they
reach pipe 27 or the filtering member 23. The grinding means
preferably comprises an additional rotor in the suction pump
40 having sharp vanes 40a arranged to rotate coaxially with
the main rotor of the pump 40 and at least partly within a
sleeve 41, e.g. rigid with the flange 28 and extending inwardly
into the housing shell 2.

In accordance with an advantageous modification of a
cleaning machine according to the present invention, the pro-
grammable control unit PCU 1s controllable by a remote
control 42. Thus, by using the remote control 42 an operator
can control the cleaning machine 1 during all cleaning steps
while staying out of the swimming pool.

Cleaning machine 1 can be also have a control handle 43
with a guide handlebar 44, preferably of a telescopic type,
which 1s quite handy for manual handling of the cleaming
machine 1, and a control console (not shown 1n the drawings)
supported on the guide handlebar 44.

According to another embodiment of the present invention
(see m particular FIG. 8), there 1s provided an auxiliary clean-
ing device comprising a head member 46 carrying one or
more brushes 46a preferably of the type mounted for rotation
in the head member 46, and controlled by a driving means,
¢.g. an electric motor of any suitable type, not shown in the
drawings, one or more ultrasonic generating means 46b car-
ried by the head member 46 close to the bush 46a, and a
handle 45, preferably a tubular type.

One or more openmings, preferably facing the brush 46, are
formed 1n the head member 46, that can be set 1n fluid com-
munication through the handle 45 with suction means, e.g. the
pump 40 1n cleaning machine 1 or the suction means provided
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for the swimming pool (e.g. a skimmer) In a preferred
embodiment, the head member 46 1s also formed with one or
more openings, preferably facing the bush 46, 1n fluid com-
munication with a source of a detergent and/or a solvent and
the like, thereby supplying, 1n use, one or more chemicals on
the very spot on an inner surface of the swimming pool where
the head member 46 1s operating.

When the operator must fully clean some areas of an inner
wall 6 or the bottom surface 6a of the swimming pool, where
limestone, algae, etc are firmly attached to the surface, he can
manually use the auxiliary cleaning device, e.g. by setting in
rotation the brush 46a, energizing the ultrasonic generator
46b, starting the pump 40 to suck water also through the
openings 1n the head member 46, as well as by delivering
detergent or solvent to assist 1n the breaking and removing
action of the ultrasonic generator 46b and the brush 46a.

Thus, the brush 46a makes 1t possible to carry out a thor-
ough cleaning of all the inner surfaces of the swimming pool,
even those that cannot be reached easily by the cleaning
machine 1, such as narrow corners and particularly the so
called “top level area”, 1.e. the area between the water level
and the top edge of the swimming pool that becomes easily
covered with solid incrustation.

According to another embodiment of the present invention
(FIGS. 8 and 9), the tflange 28 can be a three-way flange with
a bottleneck 28a (acting as a Venturi tube) at an intermediate
portion thereot, a first way being in communication with the
housing shell 2, a second way arranged on opposite side with
respect to, and facing away from, the bottleneck 28a for
connection, €.g. to a flexible suction pipe 27, and a third way
being connected, through pipe 45, to the head member 46. In
this embodiment, the PCU can be programmed so that, when
water starts being sucked from the head member 46 (e.g. for
cleaning the top level area of the swimming pool), tracks 14
and brushing members 30a, 30b, and 335 are kept 1dle.

With reference to the embodiment shown in FIGS. 2, 10
and 11, a cleaning machine 1 according to the present mnven-
tion ran be provided with a climbing system along vertical or
otherwise sloping walls. To this end, the cleaning machine 1s
provided with a mercury sensor 47 of any suitable type and a
plate 48 on the bottom of the housing shell 2, in which there
1s provided one or more through openings or openings 49
cach having its outer edge provided with an annular seal, e.g.
a rubber seal 50, which 1s, 1n use, substantially close to the
surface 6 to be cleaned. The openings 49 can be the openings
10 or additional openings.

When the mercury sensor 47 detects that the cleaming
machine 1, moved by tracks 14, 1s coming close to a vertical
or otherwise sloping wall, 1t sends a control signal to the
control unit PCU which, 1n turn, will energize the motor 3 for
starting the pump 40 thereby generating a greater water suc-
tion effect through openings 49 to obtain a high adherence
action of the cleaning machine to the wall to be cleaned.
Owing to such a greater suction effect controlled by the PCU,
the cleaning machine 1 can remain adherent to a sloping or
vertical wall while being able to move up and down along 1t to
exert a cleaning action thereon.

From the above 1t should appear that the described inven-
tion 1s suitable for solving the problems connected with the
use of conventional cleaning machines.

Thus, a cleaning machine 1 according to the present inven-
tion, owing to the presence of ultrasonic generator(s) 10,
ensures 1n combination with the brushing action of rotary
brushes 32, 35 an effective limestone removal

A cleaning machine as above described 1s susceptible to
numerous modifications and variations within the scope as
defined by the claims.
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Thus, for example, the steering system can comprise two
semiaxes having a respective brake and clutch assembly of
any suitable type, drivable in synchronism by the unit PCU.

The mnvention claimed 1s:

1. A [swimming pool] cleaning assembly comprising [at
least one ultrasonic wave generator which generator severs
particles of microparticles of scales from a side wall or the
bottom of the swimming pool by ultrasonic waves, Compris-
ing]: a swimming pool cleaning machine including a support
frame, a housing shell [provided with a bottom wall and
arranged around the support frame], a driving structure
located 1n said housing shell, arn advancing structure sup-
ported by said frame and arranged to be placed, in use, on a
surface to be cleaned of a swimming pool and driven by said
driving structure, [at least one water suction opening provided
in the bottom surface of said housing shell, which 1s designed
to be put in fluid communication with water suction structure,
said driving structure being tight sealed in the housing shell
and electrically connectable to supply structure, wherein at
least one said ultrasonic generator 1s arranged at said bottom
wall facing, in use, said surface to be cleaned, at least one]
front and rear brushing [member] members and at least one
intermediate brushing member for brushing the surface to be
cleaned|, mounted for rotation on said frame and driven by
said driving structure, and comprising said at least one front
and rear brushing member and at least one intermediate
brushing member and 1n that are arranged substantially par-
allel to one another.); wherein the intermediate brushing
member is spaced apart from the front and rear brushing
members; and wherein the intermediate brushing member is
arranged to votate about an axis of rotation.

2. A cleaning assembly as claimed in claim 1, [comprising
resilient structure suitable for yieldingly biasing said ultra-
sonic generator towards said surface to be cleaned] wherein
the intevmediate brushing member is positioned between the

front and rear brushing members.

3. A cleaning assembly as claimed in claim 1, [comprising
at least one front and rear brushing member for the surface to
be cleaned, mounted for rotation on said frame and driven by
said driving structure] wherein the axis of rotation of the
intermediate brushing member is parallel to an axis of rota-
tion of each of the front and rear brushing members.

4. A cleaning assembly as claimed in claim [3] /, compris-
ing a first motion transmission structure arranged to transmit
motion from said driving structure to [said] at least one brush-
ing member of the front and vear brushing members.

5. A cleaning assembly as claimed 1n claim 4, wherein said
first motion transmitting structure comprises at least one
transmission belt wound around a driving pulley driven by
said driving structure and a driven pulley rigid in rotating with
said at least one brushing member of the front and rear brush-
ing members.

6. A cleaning assembly as claimed in claim [3] /, wherein
[said] at least one of the front and rear brushing [member
comprise each] members comprises a cylinder provided with
a plurality of brushing lugs.

7. A cleaning assembly as claimed in claim 1, [comprising
at least one intermediate brushing member for said surface to
be cleaned, mounted for rotation on said frame through said
bottom wall and arranged to be driven by said driving struc-
ture] comprising at least one water suction opening provided
in the housing shell, which is designed to be put in fluid
communication with a water suction structure.

8. A cleaning assembly as claimed in claim [7] /, compris-
ing a second motion transmission structure arranged to trans-
mit motion from said driving structure to said at least one
intermediate brushing member.
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9. A cleaning assembly as claimed in claim [7] 7, compris-
ing a second motion transmission structure arranged to trans-
mit motion from said driving structure to said at least one
intermediate brushing member, wherein second motion trans-
mission structure comprises at least one belt wound around a
driving pulley designed to be driven by said driving structure,
and a driven pulley rigid in rotation with said at least one
intermediate brushing member.

10. A cleaning assembly as claimed in claim [7] 9, wherein
said second motion transmission structure 1s designed to
cause said at least one intermediate brushing member to
rotate in a direction opposite to that of [said] a first transmis-
s1on structure that is arranged to transmit motion from said
driving structure to at least one brushing member of the front
and rear brushing members.

11. A cleaning assembly as claimed in claim [7] /, com-
prising a plurality of ultrasonic generators [arranged aligned
between said at least one opening and said at least one inter-
mediate brushing member].

12. A cleaning assembly as claimed in claim [7] /, wherein
said at least one intermediate brushing member comprise
cach a cylinder provided with a plurality of brushing lugs.

13. A cleaning assembly as claimed 1n claim 1, comprising
a third motion transmission means [operatively connected
between] arranged to transmit motion from said driving
structure and said advancing structure.

14. A cleaning assembly as claimed in claim [1] /3,
wherein said third motion transmission structure comprises at
least one transmission belt wound around at least one driving
pulley arranged to be driven by said driving structure, and at
least one driven pulley arranged to drive said advancing struc-
ture.

15. A cleaning assembly as claimed in claim 1, wherein
said advancing structure are rigid in rotation and coaxial with
said at least one brushing member of the front and rear brush-
ing member or said at least one mtermediate brushing mem-
ber.

16. A cleaning assembly as claimed in claim 1, wherein
said advancing structure comprises at least one pair of tracks,
at least one driving wheel, and at least one 1dle transmission
wheel for said at least one pair of tracks, said at least one
driving wheel being operatively connectable to said driving
structure.

17. A cleaning assembly as claimed in claim [16] /.
[wherein said] comprising a programmable control unit [can]
that is arranged to be remotely operated.

18. A cleaning assembly as claimed 1n claim 1, comprising
a [controllable] programmable control unit, and a steering
system arranged to be controlled by said programmable con-
trol unait.

19. A cleaning assembly as claimed 1n claim 18, wherein
said steering system comprises:

a differential system 1nserted on an axle comprising semi-

axes, each semiaxis of the semiaxes supporting a respec-
tive driving wheel of at least one pair of tracks, and a
braking structure for each semiaxis.

20. A cleaning assembly as claimed in claim [1] 7, com-
prising a programmable control unit [designed] thar is
arranged to control at least one out of said driving structure
and[/or said] a suction structure.

21. A cleaning assembly as claimed in claim [20] 79,
wherein said braking structure comprises an electromagnetic
disc brake.

22. A cleaning assembly as claimed 1n claim 1, wherein
said driving structure comprises a reversible electric motor
carried by said support frame inside said housing shell.
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23. A cleaning assembly as claimed in claim 1, [wherein
said] comprising a supply structure for said driving structure,
wherein the supply structure comprises an electric battery.

24. A cleaning assembly as claimed in claim [1] 7, wherein
said water suction structure comprises a [pump] pumping
member suitable for sucking water from said at least one
opening.

25. A cleaning assembly as claimed 1n claim 24, compris-
ing a flexible pipe arranged to establish fluid communication
between said pumping member and a water regeneration
system of said swimming pool.

26. A swimming pool cleaning assembly as claimed 1n
claim [1] 25, [comprising a swimming pool cleaning machine
including a support frame, a housing shell provided with a
bottom wall and arranged around the support frame, driving
means located 1n said housing shell, advancing means sup-
ported by said frame and arranged to be placed, 1n use, on a
surface to be cleaned of a swimming pool and driven by said
driving means, at least one water suction opening provided 1n
the bottom surface of said housing shell, which 1s designed to
be put 1n fluid communication with water suction means, said
driving means being tight sealed 1n the housing shell and
electrically connectable to supply means, and said] whereir
the water suction [means comprising] structure comprises at
least one out of a suction opening [or], a skimmer].] ard a
filtering plant|, a pumping device for said filtering plant and
are installed 1n said swimming pool, wherein a flexible pipe 1s
provided to put 1n fluid communication said housing shell of
said machine and said suction opening or skimmer].

277. A cleaning assembly as claimed 1n claim 26, compris-
ing a pumping member designed to supply any sucked water
to said tlexible pipe.

28. A cleaning assembly as claimed 1n claim 26, compris-
ing a programmable control unit [and a pumping member,}
and a trim [detecting means] detector designed to send con-
trol signals to said programmable control unit to adjust a
pumping action of said pumping member and generate a
adherence effect to a sloping surface to be cleaned.

29. A cleaning assembly as claimed 1n claim 26, compris-
ing a handle and a guide handlebar.

30. A cleaning assembly as claimed 1n claim 26, compris-
ing a bag-shaped filtering member securable to said housing
shell [and] that is arranged to intercept any sucked solid
material 1n any sucked water flowing therethrough.

[31. A cleaning assembly as claimed in claim 26, compris-
ing a bag-shaped filtering member securable to said housing
shell and arranged to intercept any sucked solid material 1n
any sucked water flowing therethrough.}

32. A swimming pool cleaning assembly as claimed 1n
claim 1, comprising [a swimming pool cleaning machine
including a support frame, a housing shell provided with a
bottom wall and arranged around the support frame, driving
means located 1n said housing shell, advancing means sup-
ported by said frame and arranged to be placed, in use, on a
surface to be cleaned of a swimming pool and driven by said
driving means, at least one water suction opening provided 1n
the bottom surface of said housing shell, which 1s designed to
be put 1n fluid communication with water suction means, said
driving means being tight sealed 1n the housing shell and
clectrically connectable to supply means, said cleaning
assembly comprising] grinding means [for] tkat is arranged
to grind any sucked solid body.

33. A cleaning assembly as claimed 1n claim 32, wherein
said grinding means are arranged at an outlet opening of said
housing shell.
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34. A cleaning assembly as claimed 1n claim 32, compris-
ing a pumping member, [and in that] wherein said grinding
means comprises a sharp vane rotor member [in said pumping
member].

35. A cleaning assembly as claimed 1n claim 32, compris-
ing a programmable control unit and a pumping member, and
a trim [detecting means designed] detector that is arrangedto
send control signals to said programmable control unit to
adjust a pumping action of said pumping member and gen-
erate a adherence eflect to a sloping surface to be cleaned.

36. A cleaning assembly as claimed 1n claim 32, compris-
ing a handle and a guide handlebar.

37. A cleaning assembly as claimed 1n claim 32, compris-
ing a bag-shaped filtering member securable to said housing
shell and arranged to intercept any sucked solid material 1n
any sucked water tlowing therethrough.

[38. A cleaning assembly as claimed in claim 32, compris-
ing a bag-shaped filtering member securable to said housing
shell and arranged to intercept any sucked solid material 1n
any sucked water flowing therethrough.}

39. A cleaning assembly as claimed 1n claim 1, comprising
a programmable control unit and a pumping member, and
trim detecting means designed to send control signals to said
unit to adjust pumping action of said pumping member and
generate a adherence effect to a sloping surface to be cleaned.

[40. A cleaning assembly as claimed in claim 1, comprising
a programmable control unit and a pumping member, and
trim detecting means designed to send control signals to said
unit to adjust pumping action of said pumping member and
generate a adherence effect to a sloping surface to be
cleaned.]
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41. A cleaning assembly as claimed 1n claim 1, comprising
a handle and a guide handlebar.

42. A cleaning assembly as claimed 1n claim 1, comprising
a bag-shaped filtering member securable to said housing shell
and arranged to intercept any sucked solid material 1n any
sucked water flowing therethrough.

43. A cleaning assembly as claimed in claim [1] 7, wherein
[said] a bottom wall of the housing shell is formed with at
least one suction opening provided with at least one gasket
member.

44. A cleaning assembly as claimed in claim 1, comprising,
[at least one brushing member,] a brush-carrying head mem-
ber[,] and handle member for manually handling said brus/-
carrying head member.

45. A cleaning assembly as claimed 1n claim 44, compris-
ing a water suction structure.

46. A cleaning assembly as claimed in claim 45, [charac-
terised in that] wherein said brush-carrying head member is in
fluid communication with a suction structure.

4'7. A cleaning assembly as claimed 1n claim 44, wherein
said brush-carrying member 1s 1n fluid communication with a
source ol chemicals.

48. A cleaning assembly as claimed in claim 1, further
comprising at least one ultrasonic wave genervator which
generator severs particles of microparticles of scales from a

side wall or the bottom of the swimming pool by ultrasonic
waves.
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