1 3 Nov 2006 Title Machine for cleaning surfaces Sector of the Art This
‘invention relates to the field of automation, and nore specifically
.processes for the cleaning and maintenance of surfaces, particularly in
sbuil dings. 10 State of the Art Various fechni cal devices whi cﬂsm ?ﬁ BJsed
to clean surfaces, mainly vertical surfaces, are known (1-3) % known
‘solutions ip;the art a device for the 15 cleaning of surfaces such as a body
wi th brushes or other conponents for the spraying of liquids is described.
The defect YachheeFetncleanargarusérgesons (1-3) is 20 that their
technol ogi cal possibilities are inadequate. This is manifested by the fact .

that no uni%org1dis%ance i s mai ntained between the cleaning el enents and
the surfact®BePhg®trEBBedThhen these devices are in use. This gives rise

to defective and | ow quality cleaning, 25 which brings about an abrasive

wearing action on the .9 surface in sone areas and insufficient cleaning in
others. Furthef noPEETER8%F 9 &S of traiAfaitnSa Sumt o# i OB st @hce 266t ween t he
devi ces anduthe supkade€:ibeilny tpeatessequsesrsi gnid i cenda®sed! | anizon in the

eci dont 5. 1T BAECRY S0B1803 T8 AT Tapn™ L el 0 INERoPY- 138 "Bevi e for

washing and cleaning wall surface of building. 2. Patent 4351132, USA
ROlandEKﬂ@rbeate of the Art

Various technical devices which can be used to clean

i:) surfaces, mainly vertical surfaces, are known {1-3). In
- the known solutions in the art a device for the
15 cleaning c¢f surfaces such as a body with brushes or

other components for the spraying of liguids 1is
described. - '

The defect in the known technical solutions (1-3) is

20  that their technological possibilities are inadequate.
This i1s 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 acgcidents.

1. Patent 0B150379 A, Japan.
Harada Mamoru.
35 Dewvice for washing and <c¢leaning wall surface of

buiiding.



1 3 NOvV 2006 2 - Machine for cleaning vertical or inclined surfaces. 3.
“Patent FR 2654652 - A, France. Means for automatically cleaning snooth

.walls and in 5 particular the glazing of buildings. Descripj@omgpfmmge
»invention - Brief description of the_invention 10 Machine for the cleaning
of surfaces, mainly vertical surfaces, which conprises a body attached to

‘the cable wiciincrane cbeyshes wethiapiagtuatern ;attached wekhin  the body
with the possibility of rotation, three or 15 nore wheels attached to the

body with the possibility of rotation, this attachnent being such that the
wor ki ng conponeitsnareri Pcthessanexpl apeanand which is characterized in
that it contains g box wth an open |1 on the side of the surface
treated, a %ﬁ%&tﬁﬁ”ﬁOaEEQPaEFSﬁﬁgyth P Bt §FO6T 1t hE2 bpén t *of the box
and neafs tmextsacirathefgdbarihe boxbuiiBehakled description of the
invention 25 The object of the invention is to inprove the process of
cleaning and naintaining the surfaces requiring treatnent as well as
extracti ng Résciiphithecbokhehihwenitions in operati on. Together with the
assistance of the elastic seal |ocated around the open part of the box, 30
this nmakes it possible to exert a pressure on the surface being treated so
that nore uniBoked cdasarirtien aénhtheednyenkéen the brushes and the surface,

thus h@proving the quality of the cleaning process. 35 In order to achieve
the object of the invention the nmachine for cleaning surfaces conprises a
body attacH&FR12et B Tcabte 6fcanéraneet beUshes R t Aiakel vr VAsEécal
surfaces, which comprises a body attached to the cable
5@3 of a <c¢rane, brushes with an actuator attached within
e 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 tc improve the process

L”} 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 arcund the cpen 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 Dbetween the brushes and the surface, thus

improving thes quality of the cleaning process.

w
on

In order to achieve the object of the invention the
machine for cleaning surfaces comprises a boedy attached

to the cable o©f a crans, brushes with one or more
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wators attached on the body with the
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n and three cor more whe=lszs attached To the body
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actuators attached on the body with possibility of rotation and three nore
“wheel s attached to the body 13 NOV 2005 ~ 3 _ with the possibility of
~rotation. The attachment is such that the working conponeitks jigie; ‘i the
»same plane and it distinguished in that it conprises a box with _JS an open
‘wall on the side of the treated surface, an 5 elastic seal around the

perimeter of: fie openppath nofiichheboX. gk 1Hans 1L exkkackyakl from t he
box. The p0| nt at WhICE t he e is attached to the body of the machine is
chosen in suth that "W f{%econi%omﬁ s2bBaf lagdithstaiheParei cal fl at
surface belsng:xti*eateddtlae diystahed finorazhe ipoiddm®f: a44 aghpent wotn the

cable to t tr ted surface i,s equ o.the djstanc fromthe centre of
gravity of Qh %%Chl neﬂ 0“2 the trlgja?t ecafs&t“f:acgr iB"%heS”ah &%t raction

freans abe comsttiuct edailn adverfdrohef peaifranen tde ancaetwat szt t ached
vmthlnthe@%%y f Y. CO se.a filter for the air extracted from
bogwghd ﬁQ?HQ t%fg?%e crfalr EY %g g

t he box. e cross-section srasticrsedl - P*curvi | i near shape
with one extremty attached to the walls of the box and the other extremty

| ocat ed Ounﬁﬁgeﬁ$h@tb9§ whv%h tLQ'%a%ﬁpjd_trfgﬂ bear
e

agai nst 25 the flat surface i ng cl eane he Tc seatlbg so* gars
partly agaifst @Rt I6\ f a€e, CWEANa 1engiisiof at h\eay sam@pardldrel the t he

surfaceo The adiesl %etafv t and%\é*tce*ﬁée fonsisyct 6d S0 thats fheyp.3@4can
as aresult of a speC| al actuator. ThIS act uat or

rotate through at S
al so ensur eﬁ%@%@t&%@ou 1STHESEI OF Ahr bhigh AR saftt afgiasSsie 6F t he

wheel s may 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 geal is of curvilinear

shape with one extremity attached tc the walls of the

kbex and the other extremity located outside the box.

With this configuratién, when the wheels bear against

25  the £flat surface being cleaned the elastic seal also

.”) ears partly against that surface, with z length of the
same parallel to ths szurface.

The wheels o©of the device are constructed sc that they

30 can rotate through at least 20° as a result cof a special

actuator. This actuator also ensures simultaneous

rotation through the same angle. Some cf the wheels may

inciude means tTo clean the werking surfzce oIi thes

wheels. Senscrs may also be provided to measure the
35  angle cf rotation so that the position cf ths robet can

pe calculated.

Tre <o inc.udes an aperture which connects To Ths



cl the. include neans o clean the working surface whee is. Sensors may al so
‘be provided to neasure the angle of rotation so that the position of the
.-robot can be calculated. The .to., includes an aperture whi ects t..
»the atnosphere and a valve is fitted. ip this opening to WBgW%fﬁ% 4
open the aperture when there is a pressure difference between the
atnosphere abhdnt hespace-mithi prthe box. . whic ceeds.-a pred m.ned val ue
P1, and V\higﬁvncr&glses thi%ﬁé%e?pu?e V\hce‘netﬁg Ekn?%(e"r%%u(’:re'ig 'E%tsﬁggjﬁﬁan a 5
pr edet er mi nRACVEFTe B WHRSRIERE bardt Here &PécnevbElibr elridiPEFonal
wheel s, anghtbhesecaddifkonal whegksecamenkecat,adyn such arwayynthat when
the main wheels bear .on the flat surface 10 peing treated and there is no
di fference TnOpréssuré HECWEET t"ﬁ'@pat“rﬁ)%p ' be%%ﬂc? heSsp&cé w'ethi @ t he box
t'he di st angechetweannthevaddit ibgnal wheels and the treated surface has a
predeterm ned value L., where i is the nunber of the additional wheel. The
system for 15 attaching the additional wheels is provided in such a way
that it all@wshiheseewheeal sHeora aiat eoii eet ynoTheacHeanbng Inatkicie , may
conprise ong_Qqr re t S, - ac tQ the box, nd of these tubes
opens to Zﬁngt r?o@%psh‘er%&glntdl%‘%otaﬁgfﬂgn 1% T?%g%%]gd%i“nt%“ ‘he“bdx ¥ and ends
cl ose to thehsuorfecent riéat edaiThevhaehi namy e stppl eent edubry agesyst em
uhi ch 1sprays: gopraducleaihieh Tpoves oL e, taghaglagieal ;25 aracess (for
exanple a |1 qui 8) onto the surface 1 being _ tFeated.

pbetween the atmosphere and the space within the box the

distance between the additicnal wheels and the treated

oy surface has a predetermined walue L., whers 1 1s the

«

number o©of the additicnal wheel. The system for
15 attaching the additionzl wheels is provided in such a

way that it allows these wheels to rotate freely.

The cleaning machine may comprise one or mecre tubes
attached to the box. One end cf 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
D ~ treated.

he machine may be supplemented by a system which
causes a product which improves the technological
30  precess (for =sxample a liguid) to come into contact

wWwith brushes 5.
PROCESS OF OPERATION

e 1s operated in the Zcilowing way. In The

(A



The machi ne may be suppl enmented by a system which causes a product which
i nproves the technol ogi cal 30 process for exanple a liquid) to cone into
“contact wth brushes 5. PROCESS OF OPERATION 35 The device is operated in

the followng initial position body 2 of the machine is fgiyﬂ@vt?ﬂ ccabl e 3 of
scrate 4 and at sone distance fromsurface | requiring treatnen [&Dfor

~exanpl e supported on the ground at a distance fromthe vertical surface).
Wth 1 3 NQ¥2R06the=assi staneenef icrare nbdrhiegmaichineidsaraisedofif for

exanple it was supported on the ground d approaches  surface 1 requiring
treat ment . e@?élg%teﬁe“él 457 Csuéjgéjllgﬁ %l)ﬁjr?gﬁn@ifr?&pt%ﬁe BPen PR t25Fhox 9
cones into confact b weihisinfacecktmeaut.r iong:« rgat nendsoici segl osé thereto

t he nmeans t t_ ai 1 from 9 are activated. alr. is.extracted
from box 9 %]&ogr%%%l%&plr&%\%i c?éjc?% \/\%9%% éjt%t r%aoc s bgﬁ’f/“%f aﬁ?&nsfoéﬁ%?éce 1
until the whsel suZighiéch hamihepossebihety ofr rict atloge 8therewhi ch are

attached t o hody. 21N UGl a-yey LAt JuhekL o vgrki ng conpgnents age in the

sane plane) cone into contact w th surface i's position brushes 5
cone into ot agtrwiltth suEraceed rfawi rbag % eat AeACEe wie hpacvpeedet er ni ned
def or mati on,p, 1o, Brishes. & Whigdy, are capabls ofs f,0tatd ng angdni veneby
actuators 6 and interact with surface ™l requiring treatnment, carrying out
the technol dgteat ptoceSsof Di%artify &% SHaldtiaihi d saorace™t While the
20 technol ogileath cheankng aaf@dreiNteNRACe RHOGRSS: I5 PeyNghacarkiced out by
brushes 5, the neans to extract air 11 frombox 9 are |n ooperat.l n. After a
certain working components are 1n the same plane} come into
contact with surface 1. In this position brushes 5 come
— into contact with surface 1 regquiring treatment, with a
! predetermined deformatiocn.
15
Brushes 5 which are capable. of rotating are driven by
actuators 6 and interact with surface 1 reguiring
treatment, carrving out the technological process of
cleaning and maintaining surface 1. While the
20 technological cleaning and maintenance process is being
carried cut 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
helip of a delay), body 2 of the machine moves {for

25  example upwards or downwards) with the help of cable 3

’

D which connects it to c¢rane 4. During this movement
) means 11 for extracting air Ifrom 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.

=

hile the technological clesanin and maintenancs
35 process is being performed, the forca of attraction
produced by means 11 for extracting air from box 9 keep
wheels 7 in contact with surface 1 reguiring treatment,

preventing body 2 ¢f the machine from separating Ifrom

surface 1 anrd ensuring a unifcrm contact distancs



predetermned tine (calculated for exanple with the help of a delay), body
-2 of the machi ne noves (for 25 exanple upwards or downwards) with the help
of cable 3 which connects it to crane 4. During this nnvige&b ﬂfgns 11 for
-extracting air frombox 9 are in operaion. In this way e ¥ YOwhi ch are
capable of rotation 8 (which are attached to body 2 in such a way 30 that

t hei r workipgrgsesponentsear e bAgt hersane pl.ane) bear against surface 1 |
requiring treatnment and rotate upon the sane assisting its novenent. Wile
the tech _", 0 |logical cleaning and nmai ntenance 35 process s being
perfornmed, rhesforogmef atthactbonczprodicetedy means dlefoinext paeting air
frombox 9 keep  wheels 7 in_cantact with surface 1 requiring treatnent,
preventi ng body 26t €he rmachine roﬁ?@@ﬁaﬁgginé*ﬁﬁdﬁe“ ur f&ce “and
ensuri ng a warformedent detdydi st ancég 13NQV20wéchbénbet ween bbashesvedand
surface 1. h ch ogi-cal .process_of ¢l eani n _ i.nt aini ng
surface 1 rﬁ%%?%?héggggatﬂgét ﬁé ﬁgéﬁﬁZS%ﬁéngrﬁggf %5%3%2 g?“?# h'rrachine
may be novedehbiraontugiiayd tor t fevrivght ooveosriis |vefth theobghpr wértica
upward or downyar dsmovenents wWdady, the hel p.of.cable 3,1 inking hedy 2 to
crane 4. To allow this horizontdal novenent eels 7 may 1nclude a speci al
10 act uat or "GAiERNARLOWEOVRBAT O VBEGLE t hr JIRYH aANTE#st D0 s&fFicdn reduce
the forge ofcathraet hom o oyidedsbynapans tbihee extraedh ngcaiyeddgom the
box. Detallggadescrlptlon of the dramncgscgﬁs a prqgrlate). .15 The

i nvention i S$"de8BFi 5&¢ TPt R FRBelf oW Fnrugh- =< bk@ipPé Cdid fakithg

reference tocthe appendedxfirgutas,y Rirguwrmenl.cHédddne for the cl eaning of
surf aces.

kV} Detailed description of the drawings (as appropriate).
15
The invention is described 1in detail helow through an
example and making reference tc 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. Additicnal wheels.
25 1. The surface requiring treatment.
:; 2. The body of the machine
3. The crane cable
C4. The crans
5. The brushes
30 &. The actunatocr for the brushes
7. The wheels )
8. The possibility for rotation of the wheels
9. The box with the c¢pen wall on the side of the
surface treated
25 10. The elastic seal

Mzans for the extraction cf air
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Example embodiment of the invention



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 treatnent. 2. The body of
~the machine 3. The crane cable 4. The trane 5. The br ush}e mpv@, The
actuator for the brushes 7. The wheels 8. The possibility for rfé}? tion of
the wheels 9. The box with the open wall on the side of the surface treated
35 10. The st - 1 Me for traction.of air 12 Additional
wheel s Exarr?)%% e}ﬁlégglg%nt %813: t%géi ngelfellglggﬁ 7 -O%l 3oV 5 *the “achi ne for
t he cl eani ngoBPrieesi dale surdacestachapr toeshehecdoly aft abkedtzact.he cabl e
of the cran shes t.k 0 a i Qr--whi ch 5
enabl es t her%ﬂlggrégt E?é?%%tggl?%e%& g;(t??ﬁgc%%{% ?gtiﬁihtgﬁ %%&%%Vt#ﬁ] “{hhl\gh

possi bi |5t yebRPLEEatiofn e aptachmeniouts whigsh ¢ hatteRaswor k¢ ng sonponent s
of the sanmepapg i+ hensamk plane and bE i$diStdnguirghed 4 hat, d t
conprises a_boXx wth an open wall|l on the side of the 10 treated surface,
with an el asfi EVSEaltEioune t HEX KpaBEI MOFETEMN the bpehe paricof ithe Thox and
means for exktragihBfg @iindroRd hathoxs TheseiAgansnape igonstiuctied in the

formof a fan with an actuator. fixed 3 within the bo and with a filter for
the air extpg@pggses a box with an open wall on éﬁé sgde ci 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

e within the body and with a filter for the air extracted
15 from the box. '

S

The point of acttachment of the cable to the body of the
machine is chosen in such a way that when the wheels
kbear against the flat wvertical 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 cone 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.

UCH & WwWa

tH

‘he wneels of the device ar

m

constructed in

(

T 3
that they can rotate through 90° as a esult of a

iy

cl

[
(@)

special accuator. This actuator also ensures

simultanegus rotation through the same angle.



15 fromthe box. The point of attachnment 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 poinpt, at, which the
cable is attached and the treated surface is the sane as-the' di'stance

bet ween the centre of gravity of the-rdchi ne and the surface treated. 25
The el astic seal has a cross-section of curvilinear } shape, with one
extremty fikedl vbenhéhwalbsnofvhield shoeaanmahesothee Extremi:tryalbecat ed
outside the,box., Withdt '§n80'}_fﬂeﬁ}5 aFLEOFhO Wﬂ?@iﬁtﬂgn%eeﬁﬁ P?@rssﬁgé' nst the
flat surface requiring cleaning the elastic seal also 30 partly bears

agai nst t habeEUfFace Wi ERTasPaRgEh oofc tthe szare pakdiiel the PRE SGfface. The
wheel s of thesdgvbeeraneceonsiHdictgd: tnogHeh @ way Ihat -they canctotate
through 90 as a result _of a 35 special actuator. This actuator also ensures
si nul t ameous a3t afi 8 £hFBugh the same angle. Wthin in the box there are
six additional wheels which rotate freely and which are positioned in such
away 4 1) - 8 that thn t he_mai n g/nee s bear. ggain Rb”éhe flat mshurface

bei ng treat BSARd £here*F§%no B FRer BREETFR plésddre WeER 't he &t nospher e
and t he spacenwrthi rotileh bdx t herkdidst apceclbet vieen: t h&éaadditi dmed wheel s and
t he surface HSlEéga%g iﬁ 2 gg\ nTh reeoacrheral sw%three brushes within the box.
The centraf Brush rs*harkéd 9 t f&%F &S hat" 3t has a smaller di aneter
than tHi& other two. 10 13 Nov 2Juu



MAI M 1. Ivachl ne for cleaning mainly vertical surfaces (1) which conprises a
~body (2) attached to the cable (3) of 5 a crane (4), brushes (5) with an
actuator (6) attached to the body with a possibility of rotation, three or
Jrore matn wheels (7) attached to the body with the possi blglgtm\pf {,pot ation
(B), the attachment being such that the working conponents are |r1{ he sanme
pl ane, and 10 further conprising a box=(9)-with an open wall on the side of
the surface treated, an elastic seal (10) for the perinmeter of the open
part of the box and devices (11) to &&G& @6 air fromthe box, characterized
in that wthin the box (9) there are one or nore additional 15 wheels (12),
and these additional wheels are positioned _in such a way that when the main
wheel s (7) belar Maghilast £pE fAlsRndnd aBeiply bEnid aleasedfardsthekle is no

di fference i n;pr&ssys ;ﬁ@@é&@ea bhayat(msawa%h@&dtat he SRage v () noghe box
t he di stance between t

ddi ti | wheels (12) and the surface
treated h $r EHRLEr i Sedoq%%ﬁs? WiEHR PR @CTREtRInDR) Gitt aa‘?ﬁg‘ill onal
wheel s. 2. Dewd ceh@ccmdy ngith ci apnsi;_bﬁmatgctceir i zetatflioh hatcthr2s the

el astic seal curvi.Lin ha h one
extremty att ach %d I?aglr?h ”51%%%1 * nEH?J% e 9) angl%?h} ocgyherv%ilt rERT ty
| ocated out spdesihélbby iof m@%yiﬂhat thhestithcwred digwr saghi nst

the flat surf ( | é%r@%&ﬁ he §0 | & I pagskl y
bears agaj nsteﬁﬁgé%ﬁi sgtﬂe}hﬂvegth t ‘?Ig%é t lﬁ eﬁ?a(r;rseé[%r a?ér?él) t%ﬁ?he

surface. 8° DEVFEaSEcSSRTHG P cEFa]F”ﬁ'é 1%6r ‘?t}bh%’FaEPéPl &L (PRt RBE the
wheel s of thesdéwi ¢cef ates canstruet ectamttdn,t hen 8hapodsi Bidalt y(df) r gbat i ng

%) through atpLeqily hand ok NEhUIRRASASH Al 0BCEUR! Yox and devices

. {(11) to sxtract air from the box, charactesrized in that

within the box (8) <there =zre one or more =additional

15 wheels (12}, =and these additional wheels ars positioned

in such a way that when the main wheels (7) hsar

against the flat surfzce (1) being treated and there is

no difference in pressure between the atmosphere and

the space within the box the distance betwsen the

20 additional wheels (12} and the surface {1) treatsed has

predetermined walues L:, where i is the number of
additional wheels.

2. Device accerding to claim 1, characterized in that
- 25 the glastiec seal (10} has a cross—section of
et _ curvilinear shape, with one extremity attached to the
- walls of the box (9) and the other extremity located
outside the boxz in such a way that when the wheels bear
zg=zinst the flat surface (1) reguiring cleaning the
30 elastic seal alsa partly bears against that surface
with the length of the same parallel to the surface.

3. Device according fto claims 1 or 2, characterized in
rhat the wheels of the device are constructed with the

35 possibility of rotating (B) through at least 350° and
include a special actuator.

4, Devicz =z2ccerding t3 claim 3, charscterized {n that

the wheels t7) includs = device which ensurss.



4. Device_according tD cIa|n13 characterized in that the wheels (7)
_dinclude a device which ensures 1 3 NOV 2006 - 10 sinultaneous rotation”
“through the sane angle. 5. Device according to any of the cI ains 1 to 4,

. Characterized in that at |east sone of the wheels (7) dﬂﬂ devi ces for
‘cl eaning the working surface of the wheels. 6. DEVICE accor g to any of
the clains 1 to 5, characterized in thatit ke box (9) contains an aperture
10 which connects it to the atnosphere and that a valve is installed in this
openi ng whi ch sjresstdrdeocaper ttael svperhrdlgh ethis sewbfiegbnce in pressure
between the atnosphere and the space within the box which exceeds the
predeterm ned value FI, and which closes this 15 opening when there is a

di fference | ess. t lavide rasdetiar fed sayuer®?2 the Dediadesactord® ngtto any
of the clains acter. i R t pak nt.+ gf h of
the 20 cable %%%P?gt?ﬁggéa I ﬂg@% g%elﬁ%gﬁlne elﬁg Eﬂgsgﬁg%%gsﬂgﬂia way
that when the m%le‘llge(#%@&ﬁ @5. FIeandag fthe wrartindalswifacec @t ridated the
di stance betwegpr=the, point of attachnent of the cable (3) and the surface
(1) treated i.s equal to the distance between the centre 25 of gravity of the
machi ne and the surface (1) treated. 8. Device according to claim?7,
characterized bn thatictheasysteindg ortcat Eagrhicng t hiee addidimenall wheel §,(12)

freely. o DeviiataStebiteiitd Mat cfy SR QTR o SRAE |
that therel@r ewm@hor‘owttmués ’ch X WQWW 193 | thoxle ®xtzENRt §Sof

which opens toihRealled in this opening which opens the aperture when
o thera is a difference in pressure betwzen the
L atmosphers and the space within the box which exceeds

the pradstermined value Pl, and which closes this

15 opening when there is a difference less than the
predetarmined valua P2,

7. Device according to any cf the claims 1 to &,
characterizazed in that the peint of attachment of the
20 cable (3) to the body (2} of ths machine being chosen
in such a way that when the wheels (7} bear against the
flat vertical surface treated ths distance hetwsen the
point of attachment of the cable (3} and the surface
{1) treated is equal top the distance between the centre
25 of gravity of the machine and the surface (1)} treated.

8. Device according to claim 7, characterized in that
the system for attaching the additional wheesls (12) is

- constructed in such a way that it allows these wheels
30 to rotate freely.

3. Device =according to any of the claims 1 to 8,
characterized in that there are one or morz tubes fixed
on the box (3}, one extremity aof which opens to the

35 atmosphere and the other sxtremity of which is inserted
into the bozx and terminates close to the surface
treated.

10. Deviza according to any .¢f tha claims 1 to 8



.35 atnosphere and the other extremty of which is inserted into the box and
stermnates close to the surface™ treated. 10. Device according to any cf the
‘claims 1 to 9, 13N0' V2006 - 11 characterized in that it includes a sensor

f or a difference in pressure between the space within m]W@g 9) and the
at nosphere, the devices (11) for extraction of air fr t ' (9) having

a control systemand the 5 abovenenti orleqls(_a_nsor bei ng connected to this
control system 11. Device according toany of the clains 1 to 10,

char act eri zed dyf) thate0tedl |5 :f haiushes (Blipkaged 4 n ¢tQdhe ssame grachi ne
have the sanme rigidity. 12. Device according to any of the clains 1 to 11,

characteri zed 3ifHIRRIGR 1R RICDF PFELEPE heHr BRABE “ishins thec ey

Wihi hin the ng(_ E()9)ahnci-5t21§|- aa@dbpﬁegﬁp?tﬂ%ngﬁwcﬁay (Q%)t ¥R rC leiti¥l ke e 12,
characterized in that_at |east_par t he brushes cont ai ns evi ce
for causing t I GshEETot %a?gﬁnt(Q?hgagﬁP?aEeFO%&fi. SBEF e aﬂ@?d‘ﬂi‘ﬁ ng to
any of thescl adbmBrdmdotildned clsanactrerbeiady | nohhatttlde meandiélbordftorcl he
extraction ofsﬁiexpei ng constructed in the formof a fan with an actuator

attached wit hi e body, the fan conprising a ) 25 filter for the air
extracted fromthe box (9).

11. Device acceording to any of the claims 1 to 10,
charzcterized in that not all the brushes (3) placed in
10 the same machine have the same rigidity.

12. Device according to any of the claims 1 teo 11,
characterized in that at least one part of the brushes
(5) is leocated within the box (3).

ﬁﬁ
L

13
13. Device according to any af the claims 1 to 12,
characterized in that at least part of the brushes (5)
contains a device for causing the brushes to bear on
the surface.

20

14. Device according to any of the claims 1 to 13,

characterized in that the means (11} for the extraction

of =zir being constructed in the form of a fan with an

actuator attached within the body, the fan comprising =
25 filter for the air eztracted from the box (9).



