
I I Title Machine for cleaning surfaces Sector of the Art 5 This
invention relates to the field of automation, and  more specifically
processes for the cleaning and  maintenance of surfaces, particularly in
buildings. 10 State of the Art Various technical devices which can be
used to clean  surfaces, mainly vertical surfaces, are known (1-3) . In
the known solutions in the art a device for the 15 cleaning of surfaces
such as a body with brushes or  other components for the spraying of
liquids is  described. The defect in the known technical solutions (1-3)
is  20 that their technological possibilities are inadequate. This is
manifested by the fact that no uniform distance  is maintained between
the cleaning elements and the  surface being treated when these devices
are in use.  This gives rise to defective and low quality cleaning, 25
which brings about an abrasive wearing action on the  surface in some
areas and insufficient cleaning in  others. Furthermore, the failure to
maintain a uniform  distance between the devices and the surface being
treated causes significant oscillation in the said 30 devices, causing
damage to the surface and increasing  the risk of accidents. 1. Patent
08150379 A, Japan.  Harada Mamoru. 35 Device for washing and cleaning
wall surface of  building. 



2. Patent 4351132, USA  Roland Morin. Machine for cleaning vertical or
inclined surfaces. 3. Patent FR 2654652 - Al, France. Means for
automatically cleaning smooth walls and in  5 particular the glazing of
buildings. Description of the invention - Brief description of the
invention 10 Machine for the cleaning of surfaces, mainly vertical
surfaces, which comprises a body attached to the cable  of a crane,
brushes with an actuator attached within  the body with the possibility
of rotation, three or 15 more wheels attached to the body with the
possibility  of rotation, this attachment being such that the  working
components are in the same plane, and which is  characterized in that it
contains a box with an open  wall on the side of the surface treated, an
elastic 20 seal around the perimeter of the open part of the box  and
means to extract air from the box. - Detailed description of the
invention 25 The object of the invention is to improve the process  of
cleaning and maintaining the surfaces requiring  treatment as well as
extracting air from the box while  it is in operation. Together with the
assistance of the  elastic seal located around the open part of the box,
30 this makes it possible to exert a pressure on the  surface being
treated so that more uniform contact is  achieved between the brushes and
the surface, thus  improving the quality of the cleaning process. 35 In
order to achieve the object of the invention the  machine for cleaning
surfaces comprises a body attached  to the cable of a crane, brushes with
one or more  



actuators attached on the body with the possibility of  rotation and
three or more wheels attached to the body - 3  with the possibility of
rotation. The attachment is  such that the working components are in the
same plane  and it is distinguished in that it comprises a box with  an
open wall on the side of the treated surface, an 5 elastic seal around
the perimeter of the open part of  the box and means to extract air from
the box. The point at which the cable is attached to the body of  the
machine is chosen in such a way that when the 10 wheels bear against the
vertical flat surface being  treated the distance from the point of
attachment of  the cable to the treated surface is equal to the  distance
from the centre of gravity of the machine to  the treated surface. 15 The
air extraction means are constructed in the form of  a fan with an
actuator attached within the body. The  fan may comprise a filter for the
air extracted from  the box. 20 The cross-section of the elastic seal is
of curvilinear  shape with one extremity attached to the walls of the
box and the other extremity located outside the box.  With this
configuration, when the wheels bear against 25 the flat surface being
cleaned the elastic seal also  bears partly against that surface, with a
length of the  same parallel to the surface. The wheels of the device are
constructed so that they  30 can rotate through at least 90 as a result
of a special actuator. This actuator also ensures simultaneous  rotation
through the same angle. Some of the wheels may  



include means to clean the working surface of the  wheels. Sensors may
also be provided to measure the 35 angle of rotation so that the position
of the robot can  be calculated. The box includes an aperture which
connects to the  atmosphere and a valve is fitted in this opening to - 4
open the aperture when there is a pressure difference  between the
atmosphere and the space within the box  which exceeds a predetermined
value P1, and which  closes this aperture when the difference is less
than a  5 predetermined value P2. Within the box there are one or more
additional wheels,  and these additional wheels are located in such a way
that when the main wheels bear on the flat surface 10 being treated and
there is no difference in pressure  between the atmosphere and the space
within the box the  distance between the additional wheels and the
treated  surface has a predetermined value Li, where i is the  number of
the additional wheel. The system for 15 attaching the additional wheels
is provided in such a  way that it allows these wheels to rotate freely.
The cleaning machine may comprise one or more tubes  attached to the box.
One end of these tubes opens to 20 atmosphere and the other end is
inserted into the box  and ends close to the surface treated. The machine
may be supplemented by a system which  sprays a product which improves
the technological 25 process (for example a liquid) onto the surface I
being  treated. The machine may be supplemented by a system which  causes
a product which improves the technological 30 process (for example a
liquid) to come into contact  



with brushes 5. PROCESS OF OPERATION 35 The device is operated in the
following way. In the  initial position body 2 of the machine is fixed to
cable 3 of crane 4 and at some distance from surface I  requiring
treatment (for example supported on the  ground at a distance from the
vertical surface). With - 5  the assistance of crane 4 the machine is
raised (if for  example it was supported on the ground) and approaches
surface 1 requiring treatment. Once the elastic seal 10  surrounding the
open part of box 9 comes into contact 5 with surface 1 requiring
treatment or is close thereto  the means to extract air 11 from box 9 are
activated.  When air is extracted from box 9 a force is provided  which
attracts body 2 against surface 1 until the  wheels 7 which have the
possibility of rotating 8 10 (which are attached to body 2 in such a way
that their  working components are in the same plane) come into  contact
with surface 1. In this position brushes 5 come  into contact with
surface 1 requiring treatment, with a  predetermined deformation. 15
Brushes 5 which are capable of rotating are driven by  actuators 6 and
interact with surface 1 requiring  treatment, carrying out the
technological process of  cleaning and maintaining surface 1. While the
20 technological cleaning and maintenance process is being  carried out
by brushes 5, the means to extract air 11 from box 9  predetermined 25 30



are  time in operation. After a certain  (calculated for example with the
body 2 of the machine moves (for help of a delay), example upwards  which
connects  means 11 for operation.  rotation 8  that their or downwards)
with the help of cable 3  it to crane 4. During this movement extracting
air from box In this way wheels 7 which are  (which are attached to body
2 in 9 are in  capable of  such a way working components are in the same
plane) bear against surface 1 requiring treatment and rotate  upon the
same assisting its movement. While the technological cleaning and
maintenance  35 process is being performed, the force of attraction
produced by means 11 for extracting air from box 9 keep  wheels 7 in
contact with surface 1 requiring treatment,  preventing body 2 of the
machine from separating from  surface 1 and ensuring a uniform contact
distance between brushes 5 and surface 1. After the technological process
of cleaning and  maintaining surface 1 requiring treatment has been 5
performed, body 2 of the machine may be moved  



horizontally (to the right or to the left) through  vertical upward or
downward movements with the help of  cable 3 linking body 2 to crane 4.
To allow this  horizontal movement wheels 7 may include a special 10
actuator which allows them to rotate through at least  90' and can reduce
the force of attraction provided by  means 11 for extracting air from the
box. Detailed description of the drawings (as appropriate). 15 The
invention is described in detail below through an  example and making
reference to the appended figures,  Figure 1. Machine for the cleaning of
surfaces. Figure 2. Start of the operating process.  20 Figure 3. The
brushes. Figure 4. The elastic seal. Figure 5. Actuator for rotation of
the wheels.  Figure 6. Additional wheels. 25 1. The surface requiring
treatment.  2. The body of the machine 3. The crane cable  4. The crane
5. The brushes 30 6. The actuator for the brushes  7. The wheels 8. The
possibility for rotation of the wheels 9. The box with the open wall on
the side of the  surface treated 35 10. The elastic seal 11. Means for
the extraction of air  12. Additional wheels Example embodiment of the
invention The machine for the cleaning of vertical surfaces  comprises
the body attached to the cable of the crane,  



brushes attached to the body and with an actuator which 5 enables them to
rotate, four wheels attached to the  body with the possibility of
rotation. The attachment  is such that the working components of the same
are in  the same plane and it is distinguished in that it  comprises a
box with an open wall on the side of the 10 treated surface, with an
elastic seal around the  perimeter of the open part of the box and means
for  extracting air from the box. These means are  constructed in the
form of a fan with an actuator fixed  within the body and with a filter
for the air extracted  15 from the box. The point of attachment of the
cable to the body of the  machine is chosen in such a way that when the
wheels  bear against the flat vertical surface treated the 20 distance
between the point at which the cable is  attached and the treated surface
is the same as the  distance between the centre of gravity of the machine
and the surface treated. 25 The elastic seal has a cross-section of
curvilinear  shape, with one extremity fixed to the walls of the box  and
the other extremity located outside the box. With  this configuration,
when the wheels bear against the  flat surface requiring cleaning the
elastic seal also 30 partly bears against that surface with a length of
the  same parallel to the surface. The wheels of the device are
constructed in such a way  that they can rotate through 90 as a result of
a 35 special actuator. This actuator also ensures  simultaneous rotation
through the same angle. Within the box there are six additional wheels
which  rotate freely and which are positioned in such a way that when the
main wheels bear against the flat surface  



being treated and there is no difference in pressure  between the
atmosphere and the space within the box the  distance between the
additional wheels and the surface  5 treated is 2 mm. There are also
three brushes within the box. The  central brush is marked by the fact
that it has a  smaller diameter than the other two. 10 - 9  CLAIMS 1.
Machine for cleaning mainly vertical surfaces which  comprises a body
attached to the cable of a crane, 5 brushes with an actuator attached to
the body with a  possibility of rotation, three or more wheels attached
to the body with the possibility of rotation, the  attachment being such
that the working components are  in the same plane, and distinguished in
that it 10 comprises a box with an open wall on the side of the  surface
treated, an elastic seal for the perimeter of  the open part of the box
and devices to extract air  from the box, the point of attachment of the
cable to  the body of the machine being chosen in such a way that 15 when
the wheels bear against the flat vertical surface  treated the distance
between the point of attachment of  the cable and the surface treated is
equal to the  distance between the centre of gravity of the machine  and
the surface treated, the means for the extraction 20 of air being
constructed in the form of a fan with an  actuator attached within the
body, the fan comprising a  filter for the air extracted from the box. 2.
Device according to claim 1, characterized in that  25 the elastic seal
has a cross-section of curvilinear shape, with one extremity attached to
the walls of the  



box and the other extremity located outside the box in  such a way that
when the wheels bear against the flat  surface requiring cleaning the
elastic seal also partly 30 bears against that surface with the length of
the same  parallel to the surface. 3. Device according to claims 1-2,
characterized in  that the wheels of the device are constructed with the
35 possibility of rotating through at least 90 and include  a special
actuator. 4. Device according to claim 3, characterized in that  the
wheels include a device which ensures simultaneous - 10  rotation through
the same angle. 5. Device according to claims 1-4, characterized in  that
at least some of the wheels include devices for  5 cleaning the working
surface of the wheels. 6. Device according to claims 1-7, characterized
in  that the box contains an aperture which connects it to  the
atmosphere and that a valve is installed in this 10 opening which opens
the aperture when there is a  difference in pressure between the
atmosphere and the  space within the box which exceeds the predetermined
value PI, and which closes this opening when there is a  difference less
than the predetermined value P2. 15 7. Device according to claims 1-6,
characterized in  that within the box there are one or more additional
wheels, and these additional wheels are positioned in  such a way that
when the main wheels bear against the 20 flat surface being treated and
there is no difference  in pressure between the atmosphere and the space
within  the box the distance between the additional wheels and  the
surface treated has predetermined values Li, where i  



is the number of the additional wheel. 25 8. Device according to claim 7,
characterized in that  the system for attaching the additional wheels is
constructed in such a way that it allows these wheels  to rotate freely.
30 9. Device according to claims 1-8, characterized in  that there are
one or more tubes fixed on the box, one  extremity of which opens to the
atmosphere and the  other extremity of which is inserted into the box and
35 terminates close to the surface treated. 10. Device according to
claims 1-8, characterized in  that it includes a sensor for a difference
in pressure  between the space within the box and the atmosphere, - 11
the devices for extraction of air from the box having a  control system
and the abovementioned sensor being  connected to this control system. 5
11. Device according to claims 1-10, characterized in  that not all the
brushes placed in the same machine  have the same rigidity. 12. Device
according to claims 1-11, characterized in  10 that at least one part of
the brushes is located within  the box. 13. Device according to claims
1-12, characterized in  that at least part of the brushes contains a
device for  15 causing the brushes to bear on the surface. 




