
;YZe3eRAR>L@V6T,6 ! Machine for cleaning surface 5 This invention red ayes
to the fiend of automaton, 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 ;'-3) is 2~ 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. J.. Patent 081.503"9 A, Japan. Harada Mamora. 35 Cevice for
washing and clearing wall surface of building. L . Jat eT':t 4 i~~ll 3!,
~SA F.o_and ..cri:~.    Machine for cleaning ;vertical or inclined
surfaces. _ 3. Patent FR 2654652 -A1, F=ante. 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,
3C this makes it possible to exert a pressure on the surface being ~reated
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, br~.~s::es w~ tr. one or
:r.or~s acr~.~atoYs at t,~che~ on the 'ood~.,f;i=h _.e pcssib~~.~ : ,- .._
rct.:t ion ~;r-d thr~=~~ cr mere ~:~r:e.=_.. a tt a ~;~.`;~  _ ~;: ~ is
~,a~Y   - 3  with the possibility of rotating. The attachment is such that
the working components are in the same plane _ arm; it =.. distinguished in
teat it comprises a box. with an open wall on the side of the treated
surface, an ' S elastic seal around the perimeter cf the open part cf 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 J the
10 wheels bear against the vertical flat surface being treated the distance
from the point of attachment of the cable tc 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 ?5
the flat surface being cleaned the elastic seal alsC bears partly against
that surface, with a length of the same parallel tc the surface. '='he
wheels Cf the deviceare constructed so that they3C ~3n rotate trrough at
least 9C as a result of a spe~iai.actuator. This actuatorals., ensu=es
simultaneousrota~ionthrougu the sameangle. Some of the whee'_s
mav~ir:..l~ademeans to cleanthe ^.' g f c t w~ r.in sur ace f he~.N:=ea-s
.Ser~:=ors .;ay alsobe pro-; i:~;ed t:.~ ::~easure the,_ .5J a:~:,aic~ Cf
'_";WatlCri SC t::at t:le pCSltl_^,Y'm.,~ tYlc rCbOt cc. l'_bt
calculateu.Ti`::~ ;~c:;irciu~ies an aperture v~hic_~ ~on:~cc~s -:o ~:~:ra
tmospi~:ere .and a T,%al_~-~~ is fitte~~l -r~ this cper_i::g   _ q  10 15
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 where the difference is less than a
p=edete_rmined Teal ue P2. Within the box there are one or more additional
wheels, and these additional wheels are located in such a wlay that when
the main wheels bear on the flat surface being treated and there is nc
difference in pressurre between the atmosphere and the space within the box
the distance between the additional wheels and the treated surface has a
predetermined value L~, where i is the number of the additional wheel. The
system for 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 1 being treated. The machine may be supplemented by a
system which causes a product which improves the technological process (for
example a liquid` G ~c t come into ccntact with brushes ~. 



PROCESS OF OPERATION The device is operated in the following way. In the
initial position body 2 of the machine is fixed tc of crane 4 and at some
distance from surface 1 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 1C surrounding the open part of box 9 comes into
contact ' S 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 c and interact with surface 1 requiring treatment, carrying cut
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 are in operation. After a
certain predetermined time (calculated for example with the help of a
delay), body 2 of the machine moves (for 25 example upwards or downwards)
with the help of cable 3 which connects it to crane 4. Daring this movement
means 1= for extracting air from box 9 are in operation. In this way wheels
'which are capable of rotation 8 ;which are attached to body 2 in such a
way 30 teat their working components are in the same plane) bear against
surface 1 requiring treatment and rotate upon the same assisting its
movement. While the technolcgical cleaning and maintenance 35 process is
being performed, the force of attraction. produced by means 11 for
extracting air from box 9 keep wheels , in contact with surface 1 requiring
treatment, prevent-lug body ? of tine machine from separating from urface 1
and ensuring a uniforrn contact distance  



- 6  5 1C i5 ~C 25 :~ o  bet Been brushes 5 and surface . Alter the
technological process of cleaning and rnaintaining surface 1 requiring
treatment has been performed, body 2 of the machine way be moved
horizontally l,tc 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 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 she box. Detailed
description of the drawings (as appropriate). 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. Figure 3. The brushes. Figure 4. The elastic seal.
Figure 5. Actuator for rotation of the wheels. Figure 6. Additional wheels.
1. The surface requiring treatment. 2. The body of the machine 3. The crane
cable 4. The crane 5 . The brushes 6. The actuator for she 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 10 .The elastic seas. 11 Means for she
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 cf
the 1G treated surface, with an elastic seal around the perimeter of the
open par 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 di stance 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 +:-~e 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 special actuator. This
actuator also ensures simultanecus rotation through the same angle. Within
the box there are six additional wheels which'  rotate freely and which are
positioned in such a way   _ g _ 



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 tie 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 tram the other
two. 10   - G  CLAIMS i. IMa~chine for cleaning mainly vertical surfaces
,~,~~ic~~ comprises a body a~tached to the cable of a crane, - 5 brushes
with an actuator attached to the body ~.itr ~ possibi-.~ity of rotation,
three or mere ;aheels attached to the body with the possibility of
rotation, the attachment being such that the ~,~~or~cing 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 ~~aple
ar~d the surface treated is equal to the distance between she centre of
gravity of the machine and the surface treated, the means for the
extraction 20 of air bei ng constructed in the form of a fan with an
actuator attached within the body, the fan comprising a filter fer tre 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 1 ocated
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 tc the surface. 3. ^evice
according to claims 1-2, characterized in ~l:at ~.he v~he:els of she device
are constructed with t:~e .:~5 pcssibili~y of rotating through at least 9C
and =ncluae a special actuator. Ce-.ic~= ac~cordi:~g to cla~r, ~.,
c~arac~e-~zeG ~r. r~_at rr ~ ,.~:c~:~~~ ~. - ~ ~ a ~ T%1ca .,,v .civa= . a
,ion ensures sirr..~._~ w:~c.:.s 



- 10  r~tatior: throug:~ ~ a same angle. :~. Device according to claims
~-4, characterized in that at least some cf the wheels include devices ror
5 cleaning the working surface ef t!:e wheels. 6. Device according to
claims 1-7, characterized in that the box contains an aperture which
connects it to t:~:e 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 Pl, and which closes this opening when there is a
difference less than the predetermined value P2. Z5 7. Device acccrding to
claims 1-6, characterized in that within tine box there are one or more
additional c,~heels, and these additional wheels are positioned in such a
way that w:-yen the main wreels bear against the 2C 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 Ll, where i is the number of the
additional wheel. 2 5~ 8. De~,rice 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. 3n 9. Device accc rding
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 ter:r.inates ~~.ose to the
surface treated. ~e-.ice ac~~crd-~ng to claims 1-8, characterized in L_r_~t
~~ i:.c~udes a sensor for a differe:~ce rn pressure bea_=r.ae.~ ~.hc spa.ce
~.avtl:in the box and the atmosprer   - 11  t:~E deT..=ices for
e~:tractior. ef air from tre box ha ~Ti:~g a control system and the
abovementioned sensor being connected to this control system. 5 11. Device
according to claims 1-10, c:~aracterized in that net all tire brushes
placed in ;.he same machi:~e have the same rigidity. 12. Device acccrding
to claims 1-11, charac~erized in lu 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. .AU.Ay;
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