| *I Title Machine for cleaning surfaces Sector of the Art 5 This
tnvention relates to the field of automation, and nore specifically
pgocesses for the cleaning and maintenance of surfaces, particularly in
bui I dings. 10 State of the Art Various technical devices which can be
used to clean surfaces, mainly vertical surfaces, are known (1-3) . In
t he known SBitk@ ons in the art a device for the 15 cleaning of surfaces

such as a QQgﬂ, lgith nponents for the spraying of
liquids is scnla%? The Tt |n?é§)knomn techni cal solutions (1-3)

is 20 that their technol ogical possibilities are inadequate. This is

mani f est ed duedde dACEhd Nty NO uni form di stance is nmaintai ned between
the cleaning el ements and the surface being treated when these devices
are in dse. This gives rise to defective and |ow quality cl eaning, 25

whi ch bri nam jaboh vait 2bk askY8tWeakicNG FACT § QM PNot hgut5h\éfc§eﬁ | RpTe
areas and insufficient cleaning in others. Furthernore, the failure to

mai ntai n a "tHAS or WEAL ELGALLY bePROERSERE déiAlcesthfd Fﬁ@a§aﬁﬁa0@n@blng

treated causemtsdgitidd cantsiOstddd At igurt ed e Spiich 3 deyiges, causing
damage to the surface and increasing the risk of accidents. 1. Patent

08150379 A, Japan. Harada Manoru. 35 Device for washing and cl eaning
wal | sutf ackafe dfiiths et

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 1is

described.

The defect in the known technical sclutions {(1-3) 1is
20  that their technological possibilities are inadequate.
This 1s 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 1in some areas and insufficient c¢leaning 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.



2y Patent 4351132, USA Roland Morin. Machine for cleaning vertical or
inclined surfaces. 3. Patent FR 2654652 - Al, France. Means for
aytomatically cleaning smooth walls and in 5 particular the glazing of
bui | di ngs. Description of the invent+oh = Brief description of the
invention 10 Machine for the cleaning of surfaces, mainly vertical
surfaces, WiH@H oy selsean oyt tiashed t ol ntdilel resb | sar ffces cr ane,
brushes with an actuator attached within the body with the possibility
of rotation, three or 15 nore wheels attached to the body with the
possi bi | i ty3- detetatiRm 614 at tAlhBNase ng such that the wor ki ng

conmponent s M d Nrhhe é@f@nﬂ%@ll;@n@l\é@h@ﬁ% i Ssm&cp@{ aghgniszeghdnjhhat it
cont ai ns a box with an open on the S|ge of the surface treated, an

el astic°20 %aequlcd%]oiﬁm”t%él]&ﬂ%t%ﬁ i kHeBpen part of the box and
nmeans to extract air fromthe box. - Detailed description of the

i nvention 25 The object of the invention is to inprove the process of
cl eani ng arlﬂia“’rﬁaﬁ’rﬁt@a}r‘h"fn‘(;tQ the sihvyeptien equiring treatnent as well as
extracting air fromthe box whlle it is in operation. Together with the
assi stance of_ t he | astic_seal at ed around the open part of the box,

30 this mKeSI *HAIHP PR £ prEs WERTEOHN the surface being

treatetl0so that nore uniform cont act is achieved between the brushes and
order To 2GR Ve nECBb G “of STAE n9Ene W TS rehi RS P87 o édning.
surfaces canpriassessa hbdgzhat:baphedest@ tived e adott mntied toanege laldlees wit h
one or norer 4 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 1is
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 <c¢leaning and maintaining the surfaces reqguiring
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 o©¢f the invention the
machine for cleaning surfaces comprises a body attached
to the cable of a c¢rane, brushes with one or more
actuators attached on the body with the possibility of

rotation and three or more wheels attached to the body



actuators attached on the body with the possibility of rotation and
three or nore wheels attached to the body - 3 wth the possibility of
rQqtation. The attachnent is such that the working conponents are in the
sane plane and it is distinguished i-n3tkat it conprises a box with an
open wall on the side of the treated surface, an 5 elastic seal around
the perinmeteitiof thee oppesipadtitef of herdioatismd neaes sotexhwast aig from

t he box. Th i t i i ached.to,.the bod f the
maghi ne is %%%geghfg gygh@%&qf%n%&eenﬁ%egﬁ% \%\ﬂegk‘g ﬁ@g\ﬁyéglaﬁrh%t t he
vertical flatdsitfiasedbstagoutrbatednt hbadi stawospiremst e hpoi nti wf
attachment & obae CAble L@ ]gﬂt?% t %‘?L@Eedoﬁu?gécﬁhfesat%'alsaE?aEPZC 4j stance

fromthe centre of gravity o e machi ne e treated sur e.” 15 The
air ext Sact?%s%%@eélleWu@ﬂ%dpﬁﬁlmﬁéef—’opﬁ dthe aopen watty arf

actuat or attieshesk Whidimeihe DOdYxtiher fap PBYmCONRIiSe. a filter for the
air extracted from the box. 20 The cross-section of the elastic seal is
of curvilinear shape with one extrenmty attached to the walls of the
box and t heTlot heoiext senvhychoentedaputsiide athachey toWehr g, of
confi gur atitn when .t he Wneelg bear .against 25 the flat surface being

Qré aMA NG 15) soOBRAr smpaFPFb dyaiitst that stheacehaith a

cl eaned t he
| engt h16f tutece banbepar abbalinte t tiee suidragealThelubhees srpicé heredayy ce are

constructe t ey,. 30 ¢ nrotatethrouhatoséea% 90 as_a result
of a specia lsé;%t%%gt ct)l;nré T%%t%% Uat &P al EE eﬁgg%s i nﬁ}% ARBBEEt Rtation
t hrough t hetmanmecaingt e .t Sormheof tirkatwheekarfaye 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
2> the flat surface being cleaned the elastic seal also
bears partly against that surface, with a length of the

same paralleil 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 alsc 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



i acl ude neans to clean the working surface of the wheels. Sensors may

al so be provided to neasure the 35 angle of rotation so that the position
of the robot can be cal culated. The box includes an aperture which
connects to the atnosphere and a valkvé ks fitted in this opening to - 4
open the aperture when there is a pressure difference between the

at nospher e @RRN t hBespd@se thinehi whemetbhexe s ch pxeeedsea dirfedatearad ned
val ue P1, ich o] i p r e Is en is |ess
than a 5 %ﬂfmtﬁgd %gllﬁﬂépggréwﬁ{iﬁjn%ﬁg %joé hg’rl tecfhggl e @ﬁ% g)roxrmre
addi ti onal Wihee! s, ©XGERAS hes e IR G OMINasheslasl iy e Alocateed! | whsiehh a way

that when tdm,ded ne Mheehsebeare ophthechlakisectage.10bging %&%ﬁ%%ﬁ and

there is no difference in pressure between the atnosphere an € space
within the fHRFNHed afte D veen the additional wheels and the
treated surface has a predeterm ned value Li, where i is the nunber of

the additi 3\patlﬁ_‘ .\/\heﬁll. ];I'he s]gst emfor 15 attaching the additional wheels
i s provi ded i MEuch*a PHAy EREE PFCaPPEwWETt RELE RFEtd onglr stheed Sir eel .

The cl eani rpdrathése mElylicAmpalls evinnel OF a AT @otubes iat tasdledat g avhe box.
One end of e es ens. to 20 atnosphere and the other end is

i nserted in"ltl’{ohectshg%%ox tggd Hds g?‘gggsto THe ﬁ?rfﬁb@ t&e%& e HREE Srachi ne
may bel8uppieiment edebyed syrsd etrhehichis spoays ff greodiect i mhipahe sstreoves

t he technol.Qg r Liguid),onto, the surface |

bei ng trea}%’gd . génﬁ%c%ﬁﬁ%g%%lp%egéﬁggbgngﬁ?%% H#}élgygpgm%\ﬂ’ﬁ &S causes
a product wWHiRIGPrbebeeehe thecmislidgicoall 3hgrlocessd (tbe eraest a

l'i qui d) toéﬁ¥¥%&@tHa§0Q§aﬁEedetermined value L;, 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 1 being
treated.

The machine may be supplemented by a system which
causes a product which improves the technological

30 process (for example a liguid) to come into contact
with brushes 5.

FPROCESS OF OPERATION

35 The device is operated in the following way. In the
initial position bkody 2 of the machine 1s fixed to
cable 3 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



wi*t h brushes 5. PROCESS OF OPERATION 35 The device is operated in the
followng way. In the initial position body 2 of the machine is fixed to
cable 3 of crane 4 and at sone distance fromsurface | requiring
treatment (for exanple supported on thé -ground at a distance fromthe
vertical surface). Wth - 5 the assistance of crane 4 the machine is

rai sed (if ¥he asxbaprrecetohasrauppér tbd oachheegisumd) sand (dprieaches
surface 1 reguisidostr t St | I surraoundi ng the
open part of bol:ilég é%nggtsr%{& p&?r%t%glctg}g @m{%h&‘gﬁ?iggeaﬁgr é"‘cﬁ)ﬁrﬂar?éles
treatment ofUisAcs§ oser¢fei6iny thearBant. t Onest thet edpstlt fseah Bdx 9 are

activated. s\WWheturdind steXt aehed, fombo fOL RS | ovi whi ch
attractﬁ_ bosd, h2 ggai?lgsttsurfog%e, CIJDEf [ ho? \?;he(g 5@5;7 \%\BPéh Ogl\e/tce‘j:‘ctthe
[ r

Y, [ until the .
possi bi Pi t 0% 5EPRY & FEANMILEW drieadmeidhe’r t bSb6dpse itheswd® a way

that their th@rﬂ(éﬂ@sﬁaﬁpma&:tﬁrﬁii n%lhﬁé:%ﬁ%dai a@G)ar@Of&%tiiﬁztaQ_eoﬁont act
with surfa 1. In this position brushe cone into contact wt
surface 1 ﬁ@kﬁﬂ rPhg treatHefRCteitt Argm g?%e?eram%ede%%rﬁtquﬁieQS

Brushes 5 wiicth arat toaedy e baldyr ovat hggiase dshvescdy 1 acidator e and
technol ogi Gl Srbcese "B ol BatEng*Hhd Har nea FEFG SUFr 25648 ki 1% ¢ he
20 t echfol ogitcath cd eanahgaanddmabnbernance ipr coests 4 swhei Rgatcamdied out
by brushes 5, f1f; "RARRHENEX TP Al el TUMPOK1 Tnehr €USEET Tiiped 25 30
contact with surface 1. In this position brushes 5 come
intoc 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 are in operation. After a certain
predetermined time (calculated for example with the
help of a delay), bocdy 2 of the machine moves (for
25 example upwards or downwards) with the help of cable 3
which connects it to crane 4. During this movement
means 11 for extracting air from box 9 are in
operation. In this way wheels 7 which are capable of
rotation 8 (which are attached to body 2 in such a way
30 that their working components are in the same plane)
bear against surface 1 requiring treatment and rotate

upon the same assisting its movement.

While the technological <c¢leaning and maintenance
35 process 1s 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



are time in operation. After a certain (calculated for exanple with the
body 2 of the machine noves (for help of a delay), exanple upwards which
connects nmeans 11 for operation. rotation 8 that their or downwards)
with the help of cable 3 it to crane 4. -During this novenment extracting
air frombox In this way wheels 7 which are (which are attached to body
2 in 9 are betvepdbieshts Sunid aswefawwrki ng conponents are in the sane
pl ane) bear agai nst surface 1 requiring treatnment and rotate upon the
same assisting its novenent. \Wile the technol ogi cal cleaning and

mai nt enancfBH pr bess tiecw ngise ) or pedreshe fodr cecbganing actairsh
produced byndmansi dind ors extdact ing @du o bRrddiper  Wage! $ebr N
contact _with surface requiring treatnent, - preventing body 2 of the
nmachi ne>f r ARSI ngPPRBM Zsurdfacetheandashdiei nghay unbPeor MOYERt act

di stance beigeeibhrashes @andnsurfager 1.oAf ker the tiechinol Q@i GRIgHdr ocess
of cleaning and nmaintaining surface 1 requiring treatnment has been 5

per f or ned, % b UPHeTTmeh REOvREAA Tl HRXFAENTS with the help of

cable 3 1iinking 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 tco 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. Actuatcr 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



hori zontally (to the right or to the left) through vertical upward or
downward novenents with the help of cable 3 linking body 2 to crane 4.
Tq allow this horizontal novement wheels 7 may include a special 10
actuator which allows themto rotate-treugh at |least 90" and can reduce
the force of attraction provided by neans 11 for extracting air fromthe
box. Detailed description of the drawings (as appropriate). 15 The

invention ig,desglihed i gf&et aiye beél%%ntlmego g;k’vaqferet)& le and rgaelg ng

reference to the appende ures chine Tor the ¢l eani ng of
surfaces. FFQiRielses stla?tb@fﬂyt I@été\ﬁélleﬁlt itsy Processle 206 rshgurceragle,The

brushes. Figuignds Jheashastis §§é' boﬁygaﬁe altﬁcgﬂata%uae o Qhatdron of
t he whe Is Fl gure 6. Additional he surface requiring

treatnent. €RPESR BEEP of Ot O GRdEhi néoyr 'I"Héeeé:]rsanétéé@h@d ato TH&r ane

5. The br uhesy 3016h The apéslélil@ﬂi@;fv bite Rfushes . 7Thdhatwieeherd The
S The box with the open wall on

possi bility. for rot t he whee :

t he side oft sth%ucguggagetgﬁeé’toé"d(l@@ ﬁ?mpﬁﬁeretl%s‘? ctReafan¢ . apEand! f or
t he extracttilon cfamad r pmae Adddt|1)111alls/\heelsslﬁgaﬁrphederrb@dlmﬁﬁ aft t he
i nvention The ITB.ChI ne f t he, cl eani n of veﬁl 8I81.| urfacge O%OIE%I’I ses

the body At TABREL 7D £hdRabl - of S0hETE arke e s1

treated surface, with an elastic seal arcund 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 1is
attached and the treated surface 1is 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 configuraticn, 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 alsc ensures

simultanecus rotation through the same angle.

Within the box there are six additicnal wheels which

rotate freely and which are positioned in such a way



brushes attached to the body and with an actuator which 5 enables themto
rotate, four wheels attached to the body with the possibility of
rotation. The attachnent is such that the working conponents of the sane
are in the sane plane and it is distiBgdished in that it conprises a
box with an open wal |l on the side of the 10 treated surface, with an
el astic sedihal othrn t Hee peiinsheelsf behe epeanpar thef filae Isov fane: means
for extra a t b h nstru the
o o by CFTRed i LR n T Retoony s Weew il | Fer

formof a fan w th an actuator

for the ai P&¥iTULERF i’S‘“W%ﬂ%ea]B@xthq’hep'p@EnWlehlat thehivent tdfe t he
cabl e to the fodycodf btbReeABERENG S tGRRSAN HESIUE Ny 8 Wak et haty the
wheel s _bear agai nst té:e flat vertical surface treated the 20 distance
bet ween>t herp‘?ﬁgtrﬁ atS vhi™h the cable is attached and the treated surface
is the sane as the distance between the centre of gravity of the machine
and the surTf ace treat ed,, 25 T el a tic.seal cr ectl on of
curvil i near’ " Shapd =W th Bhe @XiFeni r)}lsfqexsedwt %tlﬁb (S]F‘ ‘t hé 5ox  and
t he ot her exdrrtamk yblr@(saJt etlsoutast lcked t lvgy b’Obte Wddt ltlhﬂa$ CDﬂfllgiB' ata on,

when t he ‘M}fP% ﬁgg; f.ace requiring cleaning the
el astic sea a]I o) 163%1 par % e%fs %éggclgtnki th At surface with a | engt h of

the safe 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 sinultaneous rotation
t hrough the sane angle. Wthin the box there are six additional wheels
which rotate freely and which are positioned in such a way that when the
mai n wheel s bear against the flat surface



being treated and there is no difference in pressure between the

at nosphere and the space within the box the distance between the

addi tional wheels and the surface 5 treated is 2 mm There are al so
three brushes within the box. The cenfral brush is marked by the fact
that it has a snaller dianeter than the other two. 10 - 9 CLAIM 1.
Machi ne for cleaning mainly verticalClffMSces which conprises 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 nore wheels attached
to the bodyt wi¥ACkRRE pdeLi ilsan nsr BatBkY oher theal asuaénrent whdiafy such

that the wmmm@nenbayarﬁtadhéd]et@am?h@l a1andsdi stiigeshed in
that it 10 conpri ses, EQ X With an open wall on the side of the surface
I

treated? aPetH&T c"d a\‘rbra?ﬁéab‘eﬂ Retérhed thetBperPqsht t oEDt e box

and devi cepdas it I Aot afr roteetiohhe thaxe tde porat whkeakt aghiRMepf the
i en in uchavva t hat 15 when

ble t t.h d f bei ng_ cho
fﬁe \(/a\hegl s %Za%%%agﬁ Y tﬁg%ﬁ Fﬁ9er??%%}b%ﬁ+¥%ceo t riédtdd e &t ance
bet ween t h@qimcmmeﬁt aDEangrrerucmfthaﬂnetheblveammg heospohanest agat ed is
equal to thg dist ang%\lﬁgepnﬁgglqethe ﬁﬁntre ravi é gffln;,hﬁh%gcm ne and

t he surface treated ns for e extrac u%ﬁ
const r 4Bt edcanprired op mbok aﬂlffdn ant ppam  veck Lador taet s offt mme t he

body, the fan comprisinged |t§lra§191r the, @i &&X%@%ﬁ%iﬁ@%&h%ﬁbox

Devi ce according to claim 1, aracterlzed i n that stic seal
has a crosd-isecPP8A dtardur 9F| |%rb§ha@e1d viehiepe d&xtrentrychttadahed to

the walls ofrdfi€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 c¢laim 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 wheeis 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



bex and the other extremty |ocated outside the box in such a way that
when the wheel s bear against the flat surface requiring cleaning the
el.astic seal also partly 30 bears against that surface with the | ength of
the same parallel to the surface. 3: IDewvice according to clains 1-2,
characterized in that the wheels of the device are constructed with the
35 possi bi I5atatofon otlatewgn thouwpmatanebst 90 and include a special
actuator. 4. Device according to claim3, characterized in that the
wheel s include a device which ensures sinultaneous - 10 rotation through
the same amyl ePeyicBevREECa8EBEdi Yy 13 ad@ nd-4- 4, clohareiete¥ie@d im  t hat

at |east samesof athe ahael §oﬂn@0Iolfdetrd@vwﬁgélgoun&ﬁeﬁa&é@gc&Qef\wk' ng
surface of the mheels 6. Device according to clains 1-7, characterized

in that t t@%kl%nt%%?ﬁﬁoﬁwré%eﬂ%@%cw hHFReMMRESit to the
atnDsphere and that a valve is installed in this 10 openi ng whi ch opens
t he apertur en there is g, difference in ssure between the

Gnd ] HRE AP he How i R /e

at nospher e e “SspdE&° Fn the DR rhi X (MR ¢ Her P ety ni ned
val ue Pl, artatwhilod bbasesntthiissopeniaige mhere tiet€n i soanedtbf erenee | ess
t han t he pr.¢ determ ne value Devi ce. accor clains 1-6,
characterlzgl SEmPﬁggeﬁFtﬁVh Egagofit¥%& € ard 8ﬁ5;5$%ﬁ§felad&?Pl ona
wheel s,'LOanddeerreg additclonatpareel tshar egrodidionedidam tdieate a may & hat

when the maisnsbeelss Dear Aaidiste Lfe. 20011 ahesurl Ao bl oo hreqted and

there is no r ence | pressure et ween ere an e Space
within thehase t wdtdiist apee b@We‘elmtheea@@eﬁSon’alhevwmd@t@rmlrtemb

surface tregiad hes, pLedelREALNEdo¥8L5URRi LI opWHSHE When there is a

difference less than the predetermined value P2.

15
7. Device according to claims 1-6, characterized 1in
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 additicnal wheels and
the surface treated has predetermined values Lj, 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 1is
censtructed in such a way that it allows these wheels
to rotate freely.

30

9. Device according to claims 1-8, characterized 1in
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,



is the nunber of the additional wheel. 25 8. Device according to claim?7,
characterized in that the systemfor attaching the additional wheels is
caonstructed in such a way that it allows these wheels to rotate freely.
30 9. Device according to clains 1-8 Xharacterized in that there are
one or nore tubes fixed on the box, one extremty of which opens to the
at nospher e gl déeices héereskteactyoonf ofhach ifsomnseet dédx mayithe Hox and
35 term nat e S a r . Devj ce,_according to
clainms 1- 8,%%(2% e%hlpszﬁe i né%cg hgt?j% t e%qc%%um e%laéggeednsg’re%}so%r a G f1%r ence
in pressur €OHRNeRH FmetBpaceoni xdl nsyhieeox and the atnosphere, - 11
the devices for extraction of air fromthe box having a control system

and the_abovenenti oned sensor being connected to this control system 5
11. DeviPce atcoPaVh§et FIUHq- 10, dRdmscteriGedcharacharined &l the

brushes pl ageg i hoihea BAMe HERCHE Bghe HaVA AR SBAE tHei §hhy - mbhilRYVi ce
according to clains 1-11, chacriact erized in 10 that at |east one part of
the brushes’3% | Jeat 3¢S T 1911t Ye box. 13. Device according to clains
1-12, characterized in that at |east part of the brushes contains a
device for ;75 gaysing Lhe brushes to,bear on fhe spriace. . zed 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.





