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- .FIELD OF THE | NVENTI ON The present invention is a system whi ch‘( §TTE| Ryﬁ\%

st eam power ed v, m to clean, treat and maintain exterior sur é
BACKGROUND O: M’”m The external surfaces of tall buil di ngs require

t reat nent from for aesthetic and/or functional reasons. For

exanple, it is desirgogdoi»e to cl ean the outside surfaces of the buil dings'

wi ndows. Several techniques are adopted to gain access to a bu

exterior for the purpose is of effecting required treatnents oﬁl mjﬁw m’ ”

bui I ding. The mejority of buildings do not feature external accesém@I

surroundi rker to execut s& er nal

cl eani ng &%fﬁ'gﬁ%ﬁﬁ{ Wﬁ#ﬁmﬁﬂﬁgggsﬁﬁ?%@ﬁgl ly relies on erecting

sgaf fol ding. Alternatively, sone buildings use a small scaffold platfocrn,
whi ch may be supported by a cable and is attached to an appropriate
securing device on the FOOFIEEDTOETHEH*WBNTE)NThe di sadvant ages of these
practices include the following. Firstly, there is a danger of the worker
falling difhe presehténeentionais acsysteamslihicloemmplays stkam powevedinaanmoto clsanpndl vy,
the worker is _exposed to high concentrations of the materials being used to
t r eatireat and maintaincexenioswtaceshi rdly, this work is labor intensive and
repetitive and 2s therefore as the worker tires, the job takes a | onger
time. The background art contains several automated devices to try to

ercone the aforementi ORjg . nt Application No.
§K240 S03, and U. S Pat ent &Sg‘?ﬁ?u on %@W@{E@m ch di scl ose
systens I use
L par at e B! LA of THL YIRS e weatfient, o, SR RH RS
i ncl udqhetie\undhs fulrtiofalnréx@onss Efor exarplepintie degirablel ttgccﬁanbmel dut@me
surfaces and nmachi nes that use suction. U S. Patent Application No.
5487 4ufacas ofth&boimdnm wdows.U. S. Patent Application No. 5366038, U.S.
Pat ent Application No. 3958652 and U.S. Patent A@ﬁnl cation No. 4095378
di scl ose S&B@&a&tqcbmqysﬁmr oRedhtogain jageess t@ ahuikiing gxterior £o5 ths QUIPeSsi ch

IRes &t 5 fle FoniRa WOEHBRA b5 Wi The Hiaiatf et bl 4E a0 lean T
knom’@xfé?ﬂdl%éegs%a |§@fﬁuﬂﬂlﬂgaédchtf‘l%rdwm éélflflq{e lfsreﬁg}fe 5 %vcfrﬁélj (0¥x@Bute

di sadvantages. Marly of these devices’ are very heavy he presence of
wei glektenfals elkahings bfilthei beilding. daviiess)caes] ehechorndlly rfehas" n Ehetiagvi ces
that do not use suction are affected by the weather conditions. In
condiseaffolding: Alteroatively.nspme buddingswisess small seatfiold platfernaywhichanay be
posi tion. ne o he exi sti devices can nove at the sane tine
cl eaﬁ‘i’RRj’ ‘m ha&aﬁeowd ‘Lst?é?‘:gg‘h%?“ appropaials, secuging feviee on dhe pepf |‘Ea;fs Wﬁs)
? ﬁi-égrners and consequently cannot clean such surfaces. There is

B ? a need for a system and nethod, such as is disclosed in the
present | TrendisafvanidpeR’ oF ke pricidts ARlide e fGRGHAIEFAANEAEIOR gms and

to be nore efficient "and cost- $fect|ve t han known aut/omat ed cl eani ng

devi dasgeriof dheMiRér ChllimigEdue N dverie Weathée conditivns! be deeasdiimanegst.i on is
a systemthat is used for steamcleaning, other treatnments and mai ntenance

of eScenndly, ther wetkes is exphsak tohighatondenlrations)of the matepials beingamediteo be
used for accessi bi M% ositions in high buildings, such as_in the case
of alroat pr r@eanmlee wdlyp, dhisy wogk, is slagn.dntemsiye and riepetitive @ads | ui d,

h I d
2L oHBFei S AR Incpois Bk IRGHR RS AR o SCcur 200 11 ui g can be a
i quid or gy g%a%k B 4 opt 15 Seferal B HeVIR A USPRIS R0 8L 1O

partl cl es. enbodi men resen | nven i on provides a syst

for hfpéhbRtoRdd bféfﬁsersﬂé‘l'x awﬁapﬁcnmspﬁaaﬁmeommssm anf ). sqiatéxﬁast
one treatment unlt, the treatment unit
Application No. 5,707,455, which disclose systems for treating exterior surfaces of a
building. These devices use a separate power supply for the driving source.
30 The background art includes devices that can be used for automated cleaning of

building surfaces and machines that use suction. U.S. Patent Application No. 5487440,
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enpl oying a pressurized fluid for treating the external surfgk8; MAR)2088

-l east one suspension system for suspending the at | east one treatnent unit

adj acent to the external surface, (c) at |east one suction unit associated

with the treatnment unit, the suction unit being activated by the

pr essUk$.zBateht dipplicetige Me.a5366038; ilbS. Datent sApplicatiqpoNg. 58652 )andt UlSast

ane 30 suction head in fluid connection with the suction port and depl oyed

to cl BasnhdaphsatiomPoe 4085348 disglose geboty for performumg 2wasking opepmtisineon ad

enbodi nent t‘gﬁl Et | east one suspensi on system co riser? a) . a first anchor
c

attac %o pP¥r Ap¥AIGESoAT JRCPHE YRS i} ANEREE fHE SV W{@ becwaversetdhor

o by Toveygr BB afl Pk B by BRI PROIREE pol solibe X ' ad' L O P e
segond ancmé;kWn(ﬁévﬁEs'ﬁﬁ'STcléAHﬁx%CQQilebﬁil&x‘ﬂ SeGhRr aﬁaﬁciz@%%ugyipﬁt he

at | east one treatnment unit, the at "1 east one Cable passing rou e

cabl edi@:@dﬁtﬂﬁé%b’sa Mangtofithede ddvadestdre verylidavydueUdithe ipfesersdendeikhiy (fseg at
e.

| east one cab Ina preferred enbodinment the treatnent unit i's a cleaning
uni t . td stahiljzeaherdeyicesjriandielectticalnmotorsaThe devicestthatide aat useesustiensarei zed
fluid a paint. io In a preferred enbodi ment the treatment unit adds to the

pr essaffected by the weathes gpaditions.incopditiansraf stromgoning: theserdevines atennatdd
rred enbqdi.nent the s

fluid includes steam In.a pr f(ﬁ stemfurthe.r
conﬁrw_sé@ydndwwomﬁﬂ@ﬁp oF e RKiSHE: AEVICRS, SaRTROVE AL 11 e o
T el L 000 oS, {angR SEEST ARt S orf Bfilihel SlckOR, 856,

abpngaﬁdﬁé‘o&@hﬁentwo\:a%nﬁéfeﬁﬁ%ﬁ&ﬁﬂjﬁﬂfék”ent the system further conprises a

dfi ve mechani’sm for noving the treatnment unit, the drive mechani sm

i ncl udi ng Pherk s aheteforel a weed! for ankyten mridimettiod, sach &R didclosed imahe i S
dnmplenmented as a plurality of suction heads deployed in 20 spaced rel ation
al ongpresentgnvention, yo grovidest solution %0 the: Aforeméntioned| preblems apdgpdheemorer t her
conprises a drive chanismfor noving the treatpgent unit, the drive

mec ha§ficint apd gast %Ft“"lcégé? ﬂ\ynﬁamﬁﬁ?cm%ﬁl“‘%ﬁ@-ei n the at |east one
syction head is inplenented as a plurality of suction heads deployed in
siéaced relation along the at | east one four-bar system 25 In a preferred
enbodi nent the drive necRaNMMARY OF'IEINVENRTEORUr € of the pressurized
fluid. In a preferred enbodi nent the systemfurther conprises a valve

associ at edI'¢ dbviea®f the present!invaltdnyisod sgstein tiat ieaded fof seanpdleaingsyst em
associ ated with each of the valves, the control system being configured to
sel ecothertrgatmeats and miasenaricet ofcexternaksurfaces.osuchsasoofitalbbuildings; oF sgfpst he

suction heads in contact with the exterior. surface at any given ting
Ict)can af‘sosbe used tl;')r acces\gbtl ty to posfgons in Iiné: {)u& ngs, suchyas%nt e case of a

20 fire. The movement of the system is powered by a pressurized fluid, such as steam, which

) also powers a vacuum pump used to generate suction retention against the wall of the

building. A pressurized fluid can be a liquid or gas or a mixture thereof and may include a
suspension of solid particles.

In a first embodiment the present invention provides a system for treating an

25 external surface, the system comprising: (a) at least one treatment unit, the treatment unit

employing a pressurized fluid for treating the external surface; (b) at least one suspension

system for suspending the at least one treatment unit adjacent to the external surface, (c)

at least one suction unit associated with the treatment unit, the suction unit being

activated by the pressurized fluid to generate suction at a suction port; and (d) at least one

30 suction head in fluid connection with the suction port and deployed to clamp against the

external surface.



., »1 0 MAR 2003 In a preferred enbodi nent the suction unit includes a piston
" .system In a preferred enbodi nent the treatnment unit further wy ”ﬂRszma
secondary novenent nechani sm the secondary novenent nechani s el ng
activated by pressure of the pressurized fluid. 5 1n a preferred enbodi nent
‘the system i plefrréPembbaifier the aClea®tdteAdulpaision @*}s!éﬁ\' domyprédes S(ay i frat
units, wherein the suction units are activated by the pressurized fluid to
gener asrcheraftachedad an upper ipontigroof tlenekteimal surfacar(bparsecord dnghopyaadched

cl anp agai nst an object. In a preferred enbodi nent the object is a w ndow.
I'n a piosf kawes poditsool therextermal syrfacerrand (¢)atrleast opeicsble attachbed aboneuend to t
associated with the drive nechani sm'and configured to coptrql the novenen
of t hethedust sacher andat apopposing end L0 thensesamdeanchorcands b s least one cable

further configured to cantrol. the treatnent uni.f.,ILn referr enbodi ment
the berannpeior dsfobtaurL D MRy Iehfs on Braman it an e JoRf S0E sle.FRfH ace.
In a | ' | ' ting
an oxiarouh GECARteeRhebief, QIS tipf HiE ek ihehl BKiCIF Subehod BT (ERL IafF ¢
treat ngjpleapp.t, the treatnment unit being configured to treat the external
surface of the building; (b) at |east one suspension system for suspending
the at | eadn aprefervedaimbodiment theadgaament vhio is & eleaningaimt.nal surface) (c) at
| east one suction unit associated with the treatnment unit, the suction unit
bei ng act i Jnaguelerregemabodiment, the toeatmentiumit sddote thepressprizediflpida painty of
suction hegds in fluid conpection with the syctiqn port and deployed to
cl¥@np agai 182 Pﬁ%gegﬁfie?'ﬁ iment the- trgatment jungt Gﬂﬁ%éon@@hﬁmsﬂﬁ%rﬁﬁﬁ/i%g
the treg%ﬁlent unit, the drive nechanismincluding a belt, and a plurality
of sucti "heads are depl oyed in spaced relation along the 25 belt. In a

pref erred RAqAERRH dlfodiifhe R EsdFRA i ARGNsaiagh, surface of a

bui I ding further conpri ses: onnection hub rotatably nounted
with respegh a prefersetd Bmbodimehether 85t ifaftef coinprisédd drive thelehasisil for of
tubes formng fluid connections between the fluid connection hub and each
of t henoving ithentréatentst usi, the drivehinechanisrodncluding & belsy wherein thevatrieast one
provides a systemfqr treating an external  surface, the system conpr.i sing:
(45 asustion beashis implamepted ama pluralifyiof suetioneheadsrdleplayed in spacgdrelation

enpl o;%;r%%tge%ﬁssuri zed fluid for treating the external surface; (b) at
| east u on unit associated with said treatnent unit, said suction

Uni L Del ng [RG! préRirkell BibRRIHCRY e 3ysteh Furthit! EolBriseIs dtive HéehaiiinYfor2

suction port; and (c) at |east one”suction hea n connection wth
sai d saiing thepwedtmenduditptieydrivé mech&iipmageludiig hlifuality of atheklss whiepeifi.

the at least one suction head is implemented as a plurality of suction heads deployed in

20  spaced relation along the plurality of wheels.

) In a preferred embodiment the system further comprises a drive mechanism for
moving the treatment unit, the drive mechanism including at least one four-bar system,
wherein the at least one suction head is implemented as a plurality of suction heads
deployed in spaced relation along the at least one four-bar system.

25 In a preferred embodiment the drive mechanism is powered by pressure of the
pressurized fluid.

In a preferred embodiment the system further comprises a valve associated with
each of the plurality of suction heads and a control system associated with each of the
valves, the control system being configured to selectively open a subset of the valves

30 corresponding to those of the suction heads in contact with the exterior surface at any

given time.



In a fourth enbodi nent the present invention provides a nethod Oﬁiﬁgﬁ%$@$
-cl ahping a device configured for treating an external surface \&f i ng
by use of a pressurized fluid, the nmethod conprising enploying the pressure
of the pressurized fluid to operate a suction unit to generate suction. to

In a pref erefpridree embbdivhentdiy sstionsurit ielcRrles agistenisgstend.n a preferred
enbodi nent the device is a wi ndow replacing device. In a preferred

enbodi nent Inha gesferredi emhodenéntetheotreatméntngnitr futtberammclhdésea secomlary
preferred enbodi nent the device is a painting device. In a preferred

embodi meMemenlemgehansmgtheesscondary movementaneehanian rheing) aphivated by prassuge an
extern surface.%ia %tpref efred enbodi ment the device includes a'means for
checki £ RECSSPULCE UG he external surface. In a preferred embodi nent the

state of t X nal f | Salh t [t [nt, referred
en%odi ment kl?‘hg érg éﬁrgedoi H{‘ﬁ%’??@%@‘eﬂ?asysﬁfﬁf ﬁg@xelr s&?ﬂ@ﬁé‘{gr ﬁc‘fﬁc}(:Fggﬁ lgé %0 in
a pref . s . i . ]

Fol 1 o sy STATPOALS, WCIEH 68 suRto SAHS Sfe MVARIBIRE priftufized Mia

devi ceo n&dwmt{cﬁpét&ﬁklﬁtgidiﬁ%éﬁand@léiwdtﬁm i daploned & ekissp apanSoAes
and a pa%%nti ng device. 2s BRI EF DESCRI PTI W@THEQ%RZW NGS FI GQ? shows a
schenudbjectsi de vi ew of the system of the present invention;, FIG 2 shows a
schematic structure of the rotary fluid attachnent device and drive

nmechani sm 18& preferrest embodiment thecohieetas atwindowr e of the flow of pressurized

e
ST R ey U BTPl eI mpEE  ypeBlEL

structure vt pfefbREA -diabodivine The *BHbI Gnitﬁs%?ﬂfér&:dﬁﬁ%%ﬁe@ﬁfﬂ:bﬂﬂopihé he
present invention used as a window fitting device. DETAILED DESCRI PTI ON OF

THE PREdaam&tadidyBODI MENTS 15 The present invention is a systemfor
treating arineaxi)r%rfgrﬂd 2xlljxrb]:)gicneléntstlljlg r;)t:ilitsis Ogon%gurcd to conform to the contours of a
15 non-planar surface.

In a second embodiment the present invention provides a system for treating an
external surface of a building, the system comprising: (a) at least one treatment unit, the
treatiment unit being configured to treat the external surface of the building; (b) at least
one suspension system for suspending the at least one treatment umit adjacent to the

20 external surface, (c) at least one suction unit associated with the treatment unit, the
) suction unit being activated to generate suction at a suction port; (d) a plurality of suction
heads in fluid connection with the suction port and deployed to clamp against the external
surface; and (e) a drive mechanism for moving the treatment unit, the drive mechanism
including a belt, and a plurality of suction heads are deployed in spaced relation along the

25  belt.

In a preferred embodiment the system for treating an external surface of a building
further comprises: (a) a fluid connection hub rotatably mounted with respect to a supply

' of the pressurized fluid; and (b) a plurality of tubes forming fluid connections between
the fluid connection hub and each of the suction heads.

30 In a third embodiment the present invention provides a system for treating an

external surface, the system comprising: (a) at least one treatment unit, said treatment unit

4



bui I di ng, which includes at |east one treatnent unit, the treatfﬁf uni t
-being configured to treat an external surface, such as of a bui M&RWZMH
pressurized fluid, at |east one suspension system for suspending cabl es and
at |east one suction unit associated with the treatnent unit and activated
by t h%n@ﬂ%ﬁﬁ%@g@ssﬁﬁ‘z%dpﬂﬁﬁ?%ﬂ t%@zﬁiﬂ;% Hiedextbral Butat & (Rt MVRa&GRIGITRRY, t he
system carm optionally contain no cabl es or suspension system This Is

pref eqaftl ¥sspeRtddIvaith baid SrdatmbhOuni) evaid sulbh Snit ebeify Sa@vatéd bedaidsuch
as when using an exanple of the system of the present invention weighing
about pieskigrizdd fihid to gempedte suctiorcatra suatipngmatjtand (cdat leashone sycticanheadninbe
used for steam cleaning and mai ntenance of tall buildings. It 20 25 can be
used floid sospeetiop Mith saist suetion Ipereand rdeployng: tocdampc against de externalg
structural faults, cracks and hol es and areas that are not properly seal ed
onS t h&@3%€r i or surface. Additionally, the system of the present invention

and oven 1B % ARfEh, GhB&RRAR TR oRiaf ullebBhE eokRis, a7 it hith’ 7
! ”Ve”E!agﬂnlﬁg'& &’@fo@&&ﬁig%\ht@dtf@?@reﬁﬁﬁgtaheﬁt%ﬁi sﬁx?fﬁ&& bﬁ%ggﬁ%}iﬁgby‘gsa%ﬁﬁem

i nventi not Frmt o treating surfaces of tall ut can be
used prssitided*hiia el metliddeanprisin ediployingahé pResseft of thopiessitized fhiid
underneath the surface of the water. The novenent of the systemis

pr ef etoatperateaarction mpittogeaesate swdibnt | ui d, such as 30 steam and a
pressurized fluid powered vacuum punp is preferably used to generate
sittion r elnempreferred smbodiment the devise is aelesningHaviCar ot her ext er nal

syrface. The device,is,light i ght., due t.o,not requiring an electrical
whtor and Mot PESFE pmbgadneithe SRkive & S wiRddW sepREDE AR GE! ght 5. or

cl eaning iypl @f&‘%&géd éﬂx%ﬁdﬁ?erﬁ@f? H@ﬁﬁﬂ‘fdg iRk §8 %e%liﬂglc?a&& @d%l&é‘”eo”s' y
treat and nove and can conformto all contours of any mon-planar surface of
a bui | di ngpn d preferred embeliniélRt the 88wkt iJ A psitingdetie. be used in hostile

envi ronnments, such as below water. 5 The princCiples and operati on of

syst ens achwoa greferred ehibodimentethe painting devicerisya ldevivetfoe rpaintihgy pictures @t h
reference to the figures. The figures show one enbodi nent of the present

i Hverdn extemnal sufaceot limting. Figure 1 shows schematically an overvi ew of
t he system according tq the sent .invention. This stem.can, be, used to
cl'ean’ and 10 ERFieHEd eithadieRt fier droaes BTG miang 105 ShECBBEbF FIE Shei g
used §QlxfltRhl &RfdcaNs necessitating clinbing up the face of a building,
such as ina fire rescue. The main components of the systeminclude

suppor t i ndnepRféred émbodingéht (ROStateCdf tibiekferddl saffice9s the ftaleBTMhe paint.s 23
and 24, a vacuum supply system suction units 30 and a drive nechani sm
Suppor t i nginneptefersedémbodinpent e sthteyofcthe extermal ducfane lie treestenctyrabstate.
connecting i5 nore conveniently smaller sized units to give the full |ength

s¥ppor t i ndind REsdered embpdun gdevig isardavice far atlgastdminoef the fiodlowig

bui | di ng.above th o] bei ng treat.ed, /b securing nmechani smattached to
2uppduBFHE Aeletied o he Aol consalinuss Y rRaRaiO6UErna RO ATE ng.
The i iaﬁﬂp 146 1 .one end to the top of

t he bU|I8F%§E% andgé %ﬁgﬁg?ﬁggﬂ%ﬂgé?%ngéﬂ?ﬁgggag , which can be the
ground or 20 any |lower point of the building. The pressure for the
treatnent device of the present invention can be provided by a pressurized
fluid producing unit 12. The pressurized fluid can have various functions:

(a)to be used to provide pressurized fluid to the treatnment units 23 and
2%; (b)to produce suction of the suction units 30; and (c)to power the

dri hani t] || 25 f f ti b
o1 ovi ded by pr ossur cBRIBHRESCRPHOR O THE BRAWENGS,r ovi do pr cesur e

f bl ' i St h | i Th devi k
Oot i onal 1 FIRY LRioG Srdhediabl e AV a8 e sbfie B e SERSFRCERYSrB: 2 o bt
opt i onal 1 . ' Pr BESFEN!Y n b
dapondent 198 Chopca SherBREShR b nE G PRAT ARG dovice v 2 o

t he phesdmisthnvention. In the case of a 30 very tall skyscraper it is not
viable to have unit 11 attached to unit 12. Pressure tubing 13 is attached
tw unit 1FIGhQ shows dschehiaticstriitnas of it flow ofl pressuzizeddlyidne thd tresthedt t o an

unit;



,1 0 MAR 2003 el ectrical notor or can use pressure to nove the treatnent
-system 10. Units 11 and 12 are | ocated at one end of the-systeﬂb E&ﬁsmée
tubi ng 13 connects units 11 and 12 to the treatnment units 23 al ) ,
exanpl e shown of the systemof the present invention provides two treatnent
units 23 SFRRY dowsRsetieniiR fthRt@eadT sichbR adtivilioa ot the sAELOH bAits;t hat

provi de other treatnents, such as waterproofing exterior surfaces of

bui | di ngs. Flear5 tshewsut psehematic dractinet oforepbdceaent @fithdi beinstrodtutehwithr #sent
invention in figure |, treatnment units 23 and 24 will be referred to as

cl eanplotpluyiof swheels;t he treat nent system 10 can optionally be referred to as
a cl eani ngwsd'stem 10. One of .the cleani gqﬁ,&ni ts 23 and 24 preferentially

cl eans wheG-He shewsce schematie sstanchiye: ¢fetaplacement of ihe | kelt siauciureowth a

cl eag} ng unit cleans on ascending the building. Aternatively both cleaning
ur t COUERAEFYMEMEANd e same tine. The two cleaning units 23 and 24 as shown
are separ gkl i t Is [ ' tal ns

t he ot her corfp’g)r%lel%?'g %?*dtgﬁggc Oelg%fntggdgélﬁgg.lﬂ%?g@ﬁgﬁ{egl g g\é\aizno%%r\‘ggl'?éﬁé he
pressgeviiged fluid to the attachnment systemconprising is a belt 22 with
attached suction units 30. The belt can be made of flexible material or
made of rigid links connected to provide the required flexibility. The belt
22 uses a drive wheel 35 to rotate. The drive wheels are connected to a
hydr aul i ¢ nDEFABEDDHESCRIATIGN OF THE PREFERRED EMBOIHMENGS of t he
system of the present invention. The hydraulic notor 25 pnay be directly
a¥soci at edhG Presenkinyentian ik dcsystem fordreatingan Xtegnalosurfacge sueh poioh ar

yther .of the .dri. I 5. ' ' 0 h
<) st dinifling; enich X Sndek seaet Bin BESkDER, el ik EacBleRit pfheir Fonteitel ¥ i ng
9 | | it . ] . . . .
suct i onligaéfltéﬁgg galng thgi/%grelfé %g% B“%"é to kzlvﬁﬁlplﬂgaggihﬁgtgdt @ag%g?%éﬂi%r?ace

19. Auypénéfor’dystémITop Wdlpéﬁ&ﬂgvdabibs%ﬂhtslﬁﬁtidhe sREA6n it 48s6citledCVitle 5 em i s
configured to selectively open a subset of the valves 21. A drive 2s

mec haréatmeftounitandnactivated by dhergressune tof the pressufized fhaid. {hanadltersateve | oned
belt 22, with a plurality of_ suction heads 28 depl oyed i.n spaced relation
asongmbpdiment theysysterm canceptinnallyi cantsig ey gables @5 SUspeRsion systome s isor

attachnent, .to the building. wth a not bei.ng used for, nmovin he devi ce up
and Foteranlk oitbls i Sl ihed 2 el et 9eRis ittt SO S whER v o
bot h ' i : i b hi I WeTc ment
o t AL Saftble B e Yysiem'ty fRpromi ibvbichl y e B e Wi BipBElT "2,
(fi gwreahyi Srteps.aced by wheels 86, preferably one or nore wheels and
most preferably four or nore wheels. In Figure 5 it can be seen that the
wheel s corlihas systeml canabé uged forssteamocieaning sandopaint¢ramcerof tallthuildings. h t he
same way as is_described for the belt structure. The u%gr ﬁf at | east four
a

wheelcanhenwiedsfor gheeking: the ritate of et axtener wirkacgriuchaaniarfinding stajctral
nbodgi nent_t he b 2 b | aced b i four. b t

A R R A g R
ol . ¢ _ .
unt 1 SEBtEA, e EOUEm U hEYRERH AVNR AlDORC o B Sribs Al Hollg Gt ! O
St r UGHtefrfativelefdrPhintif suifades AndWvedi fof réplacihg o dittiap wiidowsWrae!sgstéin h

teeth 88 can ' nove. The wheels are powered by an engi ne 89, which can

opt i @fizhe presenttiaventivrechndperfdren proze tharn amsitrédurient siveylkaouslyt Thé ptdsentbel t
22 with wheels 86 or_ a conventional four bar system 87 would be preferable
®hen inventiont isr not limitddatee teatipg asuafaces idft tadlr buildingo buéeeanf be uspd for all
flexibility provided hy the nore conplex belt system is Optignall

pr ot &Xternal swskases ugﬂpgwg t(%mgsﬂyﬁ/ﬁggp% 2bpye and dindermaath e ﬁ%?#%eﬁibe

water.

The movement of the system is preferably powered by a pressurized fluid, such as
steam and a pressurized fluid powered vacuum pump is preferably used to generate
30  suction retention against the wall of the building or other external surface. The device is

light weight, due to not requiring an electrical motor and not containing stabilizing
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of the cleaning device 10 may be added. The cushions are preferably nade
-frommaterials such as pol yethyl ene foam They prevent danage tg- h9AR 2003
external surface Z9 such as windows and to the nmain body of the cleaning

. device 10. A control unit 29 is preferably used to provide quality control
of t hay&bRANoREledning ARpRetts 9icl: a9 bihhedThé s§steORt ABIE tb! itubndditily
pressuri zed fluid and consequently the activation of the system The

cont r ateas watianeveanmd s conforhrermall cohlonrs of hnyg noa-planarsurfavetofad beidingm can
optionally be situated at the top of the exterior surface or in any other
appr offieasystqyn oif tthe preseht invention |cap yhet wsedcirhastild epvizonmentsy suhi ambelow
techni que, such as, but not limted to using LR ., U V., ultrasound and

vi deo.WatBe control units 18 and 29 are 2s electrically connected to each

oe 35t e e Pt SRRt ol S IR e ek om S T
" " . dii A ¢
e bUeheY R oS0 b i ERdick b (b7 Rl Th ey Ui Db FmPoamBHERe B
systelp,é&ngmcﬁggﬂaﬂaa}@ﬁoﬁﬁ,ﬁ{ﬂﬁgr surface, or down as the need 30 arises.

The cl'eaning system can optionally nove sideways or diagonally and can al so
swi vel . Th&igureehsiws cliensativatiyean dverviewaofl tlitosystdtheacooiding g tiseaprdsent

achi eved by 9 ,1 0 MAR 2003 conventional techniques such as using a

wi nch inventwnpThisaysteth campbe neert tat dlean anditreatrthe extesion anifanesofia building 1% f

the cleaning systemis_used to raise and |owey the system 10. The different

ditPec s grell g brmecnsednor applicationss pegessitating- himpingo v ithe faeg of aduilding,
\ffering the rate of at of the belts 22 5.T '

ob. " iR a8 fEa itk Fesp T HERMR cOlnpblifuss 1 i St iR $BpRA R RRBERL; o
17 : d
35 cad6H 26 cdniddf fnits 18 arid 90, LGP bl S U 211 & Gaqith SubbR et 21

opt i oxattion GRIYE30 hed d drivesnedhia@ys. A control unit can nonitor by the
di stance between the two notors 15 and 34, how the system 10 has proceeded

and wher e Suppertingoatmbers 20 lare prefexabby dablesiand fcah fbe made anpt by commddtimg, t he
treatnment system 10 is optionally used to clean or treat an exterior

suf f aonore convemently smaler sizedhunits tnugive dhe fulllength suppartiag members20. dthea
shi p under .the suyfage of the water, o reatin exterior surfgce in a

£ ox} c SURRATIBE qusTRbers A 4t sonesied 50 the huldingatede the Bot detn REeR: BY Aon:
inth ' - [ le. enyi i S rij in fiagures
|1, SR, R ol SeBcRSH 3 bl RRTIR, ooh e RBRS HEY roe gl
10 i $oG&!i‘xtaﬁgé‘ﬁ£E b\'ilkﬁnﬁ.' Tﬁ@@uﬁ@&iﬁgﬁﬁznﬁ@?% i¥§ﬁb’fé%ﬁl9, SQMWES at BRe ehat@m i s
not in direct contact " with t hoStile environnent with one side of the
cont athestopajfahe biildingi ¥fearidatt the Stlependite assurfaet 82, shiélhaan b8ehe grdundroruni ts

can contact the exterior surface to be treated or cleaned resulting in a
ckos eanylowerpointof thebuilding. r eat ment system 10. The container is preferably

de fromgag_na teri that is non 20 reactive wi.th the envjronnent_jn which
?ﬁ e treat pESss of thg wepmeny HE%'SB 9?3%area§ntalnmtgrn ﬁ?‘bb? PFFh‘tlaﬁ’-q Q)’ A or

o oSBT bl S P HF TR ghif b SRNE™Bihifil 1 o
e eutitcBe Bt ficvite Bits i il Il Srehmhent dhits e AHRDAL (L6 predce”
agent guctioHCHf @ie: subtibn fits Ishzriahie dch® plak‘m thé dri¥k ‘mhé@hanisng. COPLién4lly, one or

alternatively red, green and blue colors. Control unit 29 contai'ns a
cospuineire \ufi thése funcdone car det provivdedt be presente proguesd dly wrie 10t €hdnidl can

I nvention 10 and is optionally programred by a di skette with a scanned

pi ct uprovade pressuiespreferablypby nising arpiston erxa dyydosulicupimpe These Tewicesmant er
is programmed with the color of the different pixels of the picture to be
app! | W8tk optigaally, byusing, apr pressygecor bydraplic paessires Unit ikl gam ibpebwtols gpott ool

is capri.ed by the pressurized fluid.ta the.t ment ,unit. 23 and/ or 24 and
the { B S heing cOimgEfedtn EifetmProptdnknit T His s dépendentof the Bpe’s
situation that is being treated with the device of the present invention. In the case of a
30 very tall skyscraper it is not viable to have unit 11 attached to unit 12. Pressure tubing 13

is attached to unit 12 and unit 11. Units 11 and 12 can alternatively be attached to an

7



,1 ~ 0 MAR 2003 and/or 24 to the external surface 19. Control unit 29
preferably contains a-CCD control unit, which checks the paint @ MAR 2003
external surface and relays to the conputer if the color of thé pixel was
correct and either to continue with the sanme color or to change the col or
for t | i

cont r SSTEPY RISEDr call ekl ing o AR HeRldrt3ySSRE RO, Pnte1 Bolt Be

red giwatedadnelend dfch@systeme the correct shade of color. It is
advant ageous to | ook at each component of the present invention in greater

detai |l in Bredsurettobingdl3 eommedts ingitss11 and U2etocthel tfeatmentomits 23 hnd 24eThet
i nvention. The pressurized fluid drive mechanismis shown schematically in
f i gur exanpleshomgs of the systemofithenpresent: insention pravidesotwo tpatmentr wnituB8ng 70

and reaches the hub 41. ) The pressure is controlled by a valve 71
prf eaacm, whichyare mé‘y ably gleanipgnyts, on uniks thabprayidg pthes ireptientasuh ashe

E%ﬁﬁe@%getaﬁ‘%y e Sxsflor (HFRa of "pwiiofe o, U inbuBers” . i ", Sher -
! B e SLPe (i h
"ot at ERSofien] 67 YA plEALRE ininfiBo 7 FORK 1S e BhERC il 2F R RCRE o°

IS prRfefedito dd\cleasing Unpd a8 the %aﬁﬁ&t@?&’tbﬁxelméad Bﬁti&{aﬂﬁel% ref&&dtd 8da
vacuumis provided to the suction units”via the vacuum punp (not shown) and

vacuuctehniag nystenro10s Onenf. the rcleaning umits 23 ml 24ipecfepentiallynelelinc wihen thei t s
are activated by a piston attached to each suction unit, as described in
f 1gur device salephending thmbwiddingowhile the setondall¢éaning vhitpleansn ascending dhe
dyt aiJ)e.f description of the case where vi\cuum | s provided to the _suction
uni t sbuding raligeativalypbeth cleaning vpiiscan sisag afthe spmedimesihe swg dleampg

produci. ni not, shown roduces pressutized.fluid, .such as e whi ch
P SR Ed 2 A8 ndUR AR sar e By Bl Rt bedEfr InctiPonb g Hevitg Bl il nn)
val Ve ddis tWﬁEr hep-ef the pressurized fluid and can
be ZSC usehstﬁgps ut&g‘??éﬁ{és %?g‘sﬁ%%'d%ﬁ?d The valves are typically

el ectr l cal ’h)biﬁg ﬂB&ﬂ&@doﬁrfbctsf&eQﬁééshﬁlze&l fhuid taihié dteichhient erhh.%li@riﬁng
communi cati on between the val ves and controls. The valve 71 contains a

pisur aa belt 2% woth attachedvdhiction amitsh30.0Phée beltl dan be emader of lflexiblé hmatenal ool
deci des which_ to open and which to close. The pressurized fluid can_then

t r avemade, pbrigid ppks sopnectashtoproxide; therpguisestflexbility; The helt 2% uses adave i on
fi 2 hematical |y, t t flyujd att t deyige 45.. Th
ot ar bl K et B e Whees sk sbdncted i DR Routt S, et 1 dnva 1y,
L . : .

en (?Jr#l& a ﬁ%fcg%%@%nmﬁsb‘f the S{ e oFﬁfJ‘ﬁ%bﬁ&m@ﬂoﬁ. 99! by

press 0 a correspondifg piston on a sucti unrt 30

(as dns@riABrhalybe diecthy 49sotiatdd KAFCheadriv Whiels!38 Hnd ARV A RY Grfi Gen
Al ternatively, when vacuum driven, each outlet 40 is connected directly by

s20v achothnor elthergofithetdrive wheele 3508uiction snitst 3®areursed t8Gitach thesysedm of theict ur e
2P (or alternative wheel structure) as previously described. Therefore, the
rat e [uesenbiryentionol0 te dhe gxterion suriace | the bpilding, 9 ndherss areya pharabibnef as
the rs%%texor? fheta se zgol\;leﬂggl C((g}cnn’:tcrt]i%nh\lajvli)thdfzzlL ‘'suction port 27 and they are deployed to

clamp against the external surface 19. A valve 21 is associated with each suction head 28.

A control system is configured to selectively open a subset of the valves 21. A drive
25 mechanism for moving the treatment units 23 and 24, uses the aforementioned belt 22,

with a plurality of suction heads 28 deployed in spaced relation along the belt 22. The

suction units 28 can be used optionally only for attachment to the bujlding with a motor

being used for moving the device up and down the building. Alternatively, the suction

units 28 can be used for both moving the device up and down the building and also for

30  attachment to the building.



Figure 3 schematically shows that the valve 71 controls the flow of the
pressurized to fluid to the treatnent systems. -Valve 71 can op{i(MAR 2008
| ocated on the roof of the building. Wen the system of the present

i nvention is stationary, the valve 71 opens through tube 74 to provide

pressure ang pr ARsHiECbbitithrk Snd Bew 228 $Y2hh herdphitfa £ wilhag Sgne

e
cl eaning unit 1's novi ng, € val ve pass€s € pressuriz Fou

tube thefraly e ‘o mbkd Whells! #fl hdSt Prefaably Edir SPomolé! Rehelf. 1A Fi6R 5 i
pr ef erlggl yaV\Xenet hemdevi ce osf 15 thegpr esent inrvenltnloonte?{hse ascen gng tﬁte

ext er icah beldeeAtRat the Wheeds Ofntainipludhlng cishctib udite B0 MWhieHl afd Adtivatéd HES
the drive wheel 35 in one direction. Tube 77 is preferably used when the

devi cdhesambavayrasde desdribedrfior thre belt stesctered Tihg uskofat deast fourswhdedcenderch as
of a building and drives the drive wheel 35 in the opposite direction. The
pr &ss theatiaehmant sksiemApgre stablg andsafe: eat nent is then provided to the

o R o o ko ok 5 AR s o
UL B kA 5 el R S 7 9 RO A L,
dev! CSai ¥, Pt i (T8l CEUTNRE WL 9 2 B QAR SRS

t echniagtiested /e safnedway e descrived Tor tHeBetbstnisiud The fouilbassydtein 8BN@s! he
screw, which in turn noves the systemalong the screw. Alternatively a

saoondacks #0venwhichnehéels ivath eeth 88t admoye The wheshkutre poiwerddbg ua eaginean be
uz:ed to nove the treatnent units 23 and 24 independently of the novenent of
t

he cBawhich eapsnpsionally bersstivated biyshe prassurizedhfluisht ai n as is shown in
65”1 he ot BePlCmABLaL# el S2owihaHidels S & Epniripna fo B Dt 87
' f i Lt gh der st the el ' It
P S Wokd b i whOR A BEoA Rt bThe B, BGRB8 M el se
or as fRxibihify ptbvided by ﬁ,@h&g%ﬁgﬁwggﬁt&ﬂ ot her applications of the unit.

O her additrves for 0Other appli ons of the cleaning unit include

t neat ment @ptionhlty rprocive doasl cushidas {honslsows)eon keithecside of the adaih bodyment
preferably include but are not limted to conventional industrial cleaning
agent of thercleaning devict d9rinay beradded. Ahe cushianisaxe preferably made foom anatenials

D owcicPuct 2t Roledylgas Thamm TheyopisHeat dBage 8. (e SRemalriage o1 sucl 1 | ed
by the. ' fluid t f .unjg. A bl it 64 b

o)p/)t [ oﬁé‘?‘@aiﬁdﬂéﬁ'ﬁ%"#éw 033‘5%@%%&@2‘5’5%% unit g\ge;ngmr ermvegatn heedi rt
and wat er ACSdihit anft"89 3 Predbhsly iR Wifrovitie’ ahiiRy Konkd o the ddafirlg InSPT aY

and cleaning unit 63 1s tO open on at" the tinme cl eani ng.

vab veadiditioh cuntrol tidtsp18 scoiiticl ffow | off theé plessufizée fliideaddeohsdiesly ahef | ow
Dnto the spray and cleaning unit 63, which expels the pressurized fluid and
o0t her activationeoft thewsysteim | Thecontrd] systeoxszave S vom schearhaticallyfincEigofe 4 h&he

buil din 9. The cl eaning device can nove and cl ean sinultaneously. The

syst efmirolisysten) ean-pptionallyrbe smatgd atthe tpp of the eytesior surface onimany gihes 23
and is 2

I o e ATt Sl GBS o, S e
| by RS BARLIE 9, ol A0 B TR GRER Ta 4 87, .,

The clgawically Toah&ied b BEEP otheldhd t@ A& Lhits Who“sb‘%h«?ﬁbrﬁ n{égt sre JontrolIRd ach
0 of the buil

the cleaning system 10 to the exterior surface 2 ding 19.7 The
suct i The uy&tem%hmmshmtwaﬁgerrabhmtay conttotledoUshgagny 8f tthede Bebnigesss to

the exterior surface of the building and a suction port 27 that is
connethedrcatment system df) cantmonitorathe wootitionsofi therexterion, such asiof deebwldingr a
vacuum punp 46, such as an oil punp) or a piston unit '
19 and deduce whether more treatment is needed.
The cleaning system 10 can move up the exterior surface, or down as the need
30 arises. The cleaning system can optionally move sideways or diagonally and can also

swivel. The movement of the system 10 up and down the building can be achieved by
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43, or any other type of suction activating unit. Figure 2 shows the belt
22) to which the 2s suction units 30 are attached. It should bebrhohlgﬂ Eﬁh%t
the belt 22 can conformto any contour of an exterior surface 19 ™a
therefore all surfaces can be treated. Existing devices are unable to do

this. cdhvreﬁﬁaﬁabdeehﬁihuésds&%%eegq]ga Wieh4 in ia?reféi%éd ﬁﬂﬁﬂnﬁ%natdaﬁ, B bR e Of

t-he belt 22. Vacuum'can be supplTed to the suction units 30 in a nunber of
way's. methdhisin 3mdesiribh ©f ahe chanfigeSRMmiiH \ueEd t@ Raisé agdNewé) thedsystsGh U, UM
46 passes vacuumvia vacuumtubing 52 directly to the suction heads 28. In
an al The nhiffereat ahitrotionenn , whnchsther eedfing systéin MAR c2fiOmiose are vichésvetdhbpugh
pressure tubing 50 which enters a first piston 53 of the' pi ston unit 43,
and wifteningdhe satp of meevement ofitha belts 28 to a second piston 54. Wen the

pressure ters the systemt first pistan wi |l nove downwards inducing
t e second §¥m@agwm@ré%mpe§ agwre;fp Fakles seenre dntak W e thee
suction ds. 28 surface 19, e SYUction Its 30 r Si bot h
¢ hesciOB IR nufttw LT atd paiBer bRok 33 SuThd bbbt ettty 52 B traety

alter ' ' . ' j 1 SSHE [ARYY wer ed
acuL it 33 & d°% pRRelred btk Dottiin 2 sifior J35oP 3. SHidH € opticHaily
suct i g8veé @rdevide GRIbwHys "ROCortFd it E& Bforfior "By Aie! disfanc® beiveeedPing fwdm
flexible silicone. Valves 49 and 47 are connected electrically to a control
uni t mowirs 15 and 3dnhowvthe systerari 0ckastprotedded andowheredvjsdbyated t he suction
units 30. An alternative enbodi ment of t.heéﬁresent invention is shown in
fiogur e 7. Imronetemabodiment of theopresént: inventien dhe ticatment systenro 10 as optionalisal | y
b\qa used for f fling and replacing w ndows, 80 Qqn an exterior, surface 19. The

t r eat¥ted o slpangn tigat 3n exteriar sufage 1n A hostilegnviconmentsugh as, by, nog dimited

d ibed in fi i h k .81, ted f i dto th
S scrtbigtobl b BB s s bt 8Bl on EPRBELSPbAR SRSy 1
uni t $plfro ﬁgm&mﬁ% SYéth 90 @5@%&%%@&% bﬂ%g.g&;,aﬁu seme%%%é o the

novenent an ment systens. o resent 1nv I on. Pressuri fluid
83 i 9nU% afbriRodilé | stiirdninet SdsCls dBsdHbedS irS diguted NE4S HBwERY, 38 4 NosEUCt i on
units 30 of the attachnent and novenent systens. The suction units 82 can
bhe usatirboment thatishowppthe tseatimentssystem Adds conGinediinea dios¢domeainer wader t he
novenent and attachment systens and the track 81 is | arge enough _for a

wi nddACEemtg egsurethe spdiemds Rekin dirrct coptasbmith the hostilegnyagnment wathyongc ik 81

of 1 e OETE, sl ey tHCiak W i oo it actid W Sikipm Moo 1 1

pl ac@ondiae teQbr !a&ﬂﬁc.c% He! or @le%ﬂgggét lt(iaﬂg i 4 FoNRlTeRly 3%8 fé’{;ﬂe

when to put the wndow into the frane on xterior sur

cont ithe trédtnierit! y8tep®102The dontaihéisUpreferdBly iatie remer ktateidthhkh & wormdow 80

is in place and whet her enough glue is present for the suction units 82 to
el eaeactiveewith thio enéfonmentsnhsthichahe drpatmentosysésn ddhisdeeing ased, suochas a he
thrack 81, in_which way the w ndow 80 can be noved in any desired direction.
The tWwatenproof materialfphusesunder avateri ts 82 can optionally be used for

carryin t her ,objects, sugh as,tools 30 up. or t he exterij.or ,surface 19
Char Y1 09, T Be arieenatiy embotimeRf ey e dmant Sl IR RieseptrMEnHoR Mot &
of 1t : : o i , ' aht o e

envi Ir?)gr?%éﬁ?gﬁ;, gh%@;?aﬁﬁﬂigﬁ‘v%?%rp%%& gﬁlt oXl1 %n g‘ﬁ%ﬁ%ﬁ@%ﬁ 5% r‘rgﬁ%ueand

not [ neeaid s A | at
The o508 the RSB ARKE Aot @id o e XICUEnPFaiel S Gonlly SdhePUR, 5 |
25 exicbldringyagent/s hsudheds! bapnodElimited to about 32 different colors or alternatively red,

green and blue colors. Control unit 29 contains a computer which is connected to the
treatment system of the present invention 10 and is optionally programmed by a diskette
with a scanned picture of what is to be painted on the exterior surface 19. The cc;mputer is
programmed with the color of the different pixels of the picture to be applied to the
30 external surface 19. The paint or alternative color tool is carried by the pressurized fluid

to the treatment unit 23 and/or 24 and the first pixel is applied by the treatment unit 23

10



s the suction units, the device of the present invention can access
-contours of ~any non planar surface of a building. .> 15 1 0 MIRMABo20Bhat
is clained is: 1 _ A systemfor treating an external surface, the system
conprising: (a) at l|least one treatnent unit, said treatnment unit enploying
a pr esndior 2ddtof theiektérnal sufate 19 Comtrelxurdt 22| preferiblyacontdins atCCPasdnteole

suspensi on _s%stemfor suspendi ng said at | east one treatnent unit ad{acent

t0 t h&nBxW hegks thecpaing o1 thetexteraak susfaseandirelys tothe epreprterifdbe wplor sai d

treat t uni said suctjon unit being activated by said pressuyized fluid
o* geRtmin Bixel aF Shirset snd Elhatn coBRnue wAth théramne qalaSer (9 Bane the folasad i n
fluidgeconnection w | uctld o t epl t.Q iC agal nst the
exct er 05 8 iepd Blket; The T8 AN phas BRAC oy MaGE Ry Cets g S RICERG e
SUSPEREBAH; Qg[p% i f4 aghie r

po?t [ g‘ri\blg? ﬁg&g@fﬁr na \‘a'iglaarﬁ%eaggi;br ?)lg)mgﬁg%g%lﬁg&{atﬁgéﬁgr at SB g?:ér)\éﬁaf gﬁggltgﬁer
porti ebrréét shhde 6fktslopal surface; and (c) at | east one cable attached at one
end to said first anchor and at an opposing end to said second anchor; and
(d) at | ealtiscadvantagbeus to ook atr eachscomponznit wif tthe presenstinvemion inngreater

treatnent unit, said at |east one cable passing through said cable
connedetatl in order to paderstand thaistructuse and funcgientofithe presgahipventign.sai d at | east

0TS e SRR T Sh U SShEAER S s B
SRR oo Al R 7 S e Y

c) ai | | ' b £ t 003
) ik POGUE T EGGOREF b1 VARR T pierirabh S tres) Ba el e et
sai d bpwaiall§Be Mohted oifthe 1dbf B tHEEliRmE Mhe kb4l has a glatdlity vhengen 401 d at
| east one suction head is inplenmented as a plurality of suction heads

depl owhith arecpanected blygressura tubmyg tathe soetion udits Blconsthet belt 22. Il thisway
further conprising a drive nmechanismfor noving said treatment unit, said

dri vethesichansunitsnd9 o the belp 22 ratateyat dhe \game ate g thei retatmigihub 41 AR one
tign head js inplemented ity of suction heads deployed i

LB GRerBRae ook TR G e B ke o butiegt | on heads depjoyed in,

further Coﬂp&ééﬂggﬁ?gflgv&f e a e SR :Leff%gﬁé}{% Mvertion, VaGRIHES prévilitd (521 d

drive nmechanismin g at | east one ar system erern sard at

| east theractiow bhitdviaahe vadunipueife (ot dhéwnand vaabhirh Yuling (16t showi)ehilan
depl oyed in spaced relation along said at | east one four-bar system
alternative embodiment the suction units are activated by a piston attached to each suction

unit, as described in figure 4.

20 The following shown schematically in figure 2 is a more detailed description of the

) case where vacuum is provided to the suction units via the vacoum pump and vacuum
tubing 42. The pressurized fluid producing unit (not shown) produces pressurized fluid,
such as steam, which can pass through pressure tubing 70 to a pressure valve 71. An
additional valve (not shown) controls the production of the pressurized fluid and can be

25 used to shut off the pressurized fluid. The valves are typically electrically connected to
the control units and in this way there is communication between the valves and controls.
The valve 71 contains a plurality of outlets, which can be optionally open or shut. The
control decides which to open and which to close. The pressurized fluid can then travel
through pressure tubing 42 to the suction units 30.

30 In addition figure 2 shows schematically the rotary fluid attachment device 45. The

rotatable fluid connection hub 41 contains numerous outlets 40. Optionally, when

1§



10. The systemof claim7, wherein said drive nmechanismis powered by
-pressure of said pressurized fluid. 11. The system of -cl ai m 7)Jf@MAR2003
conprising a valve associated with each of said plurality of suction heads
and a control system associated with each of said valves, said control

syst erprésurgdaoe,i @ichesutled 4pisceonneeied bpiesiuse biising 42 s@iadcotpdspdading
corresponding to those of said suction heads in contact with the exterior
sur f agésten vartyd3d)ionen suctivn udiz. 30Ttes desstibed @i frguae M)l to prodnes a odary Kuidt | on
unit includes a piston system 13. The systemof claim1, wherein said
t r eat €ORREONISYSGM-her i ncl udes a secondary novenent nmechani sm said
secondary gtivement nmechani sm bei ng_ activated 8y pressure of

s

L d
pressur i zedlterpatively, when yagyam @riven seachpgu f'@nf%fcoélpﬁ‘itﬁi i‘l,hf%i]r)ft i

o . | it ¢ ti . . d
custi dnedi bl 920 S et et sl 30°bnofhe ol Gumihiiec 28,4 o
" : . . P .
obj octeipaiVe Rl SRR acbichidpin) fideribad PRBKGE, e FHETP nibBelae 87
syst ehéfuction dhir belt 22118 Yy £EUERSitS tHedsatne 8 iHeOtats! OF thé HdVenEn® &f Whé Rupai d
drive nmechani smand configured to control the novenent of said treatnent

unit. 417. The system of claim 16, wherein said control unit is further
co~gured to control said treatnment unit. 18. The system of claim7, wherein
sai d belt Figuredfschematically showsothat the valee ¢brontwols thé flow ofithsl pressurizedf ace.
19. A systemfor treati n<t:; an external surface of a_building, the system

cafpr fliidido the freatmentsysteme Yakve: Tk san pptionallyibe locatadrenithe moof (ofi

fi d t th t | f the building; (b | east
e peuiiGihes Jebé Hhe, sVagh of o prestl tivention. s shtiontiyaihe YA GibtScont
SuspP | . . . : i
treat RGHAERIR 741 orRf, piEloit andiitesEed HEld BN ibaRBR Rl 280 2%,

suct i hdaOthk cldminguRit ¥ Aldving the W@s&%@%&&uﬁzw hiQ BRakh Mbewrg h

sai d suction port and deployed to clanp agai nst the external strface; and
(e) aoftube7atiicindave ther drivey whges38. Miubedke iswistd picferatiniwhedthy devige lofini sm
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when the device of the present invention is descending the exterior surface, such as of a
building and drives the drive wheel 35 in the opposite direction. The pressure and
pressurized fluid for treatment is then provided to the cleaning apparatus via tube 78.

20 The treatment unit 23 or 24 is schematically shown in figure 3. For description
purposes, one particular cleaning unit will be described. The pressurized fluid is provided
through tube 78, (in the case of the device moving), or tube 74 (in the case of the device
being stationary). The treatment units 23 or 24 can move sideways, left and right, or move
inwards and outwards using state of the art techniques, such as a screw system, whereby
25  applied pressure moves the screw, which in turn moves the system along the screw.

Alternatively a secondary movement mechanism activated by the pressure of the system
can be used to move the treatment units 23 and 24 independently of the movement of the
cleaning system 10. | |

The treatment unit can contain as is shown in figure 3 a spray and cleaning unit 63,

30  which sprays through its nozzle 65 the materials needed for treatment of the building,

such as the pressurized fluid. It should be understood that the cleaning unit may use the
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' % ( é @ﬁ?ﬁf}é@éﬁ@?ﬁ%ﬁ%&%@% (L)Tb-igg 5H0¥hick enters a Tast Fi¥t0M53 br the3fiddtPunit 43,
and which is connected with a pivot 48 to a second piston 54. When the pressure enters
the system the first piston $3 will move downwards inducing the second piston 54 to
move upwards and producing a vacuum between the suction heads 28 and surface 19. The
5 suction units 30 can work using both these embodiments simultaneously or either
embodiment by itself. In an alternative embodiment, the suction units can use pressurized

fluid powered vacuum together with an electric piston to produce greater suction.
The suction heads 28 can be made from a range of materials, preferably from
flexible silicone. Valves 49 and 47 are connected electrically to a control unit (not

10 shown), which can control the vacuum supply to the suction units 30.

' ) An alternative embodiment of the present invention is shown in figure 7. The
treatment system of the present invention 10 can optionally be used for fitting and
replacing windows 80 on an exterior surface 19. The treatment system 10 of the present
invention is modified from that described in figure 1 in that a track 81, connected from

15 one end to the other end of the supporting members 20 contains a plurality of suction
units 82 independently activated from the suction units 30 connected to the movement
and attachment systems of the present invention. Pressurized fluid 83 is used to activate
the suction units 82 in the same way as the suction units 30 of the attachment and
movement systems. The suction units 82 can be used to hold an object such as a window

.20  80. The distance between the movement and attachment systems and the track 81 is large
enough for a window 80 to be carried between the two belts 22. Attached to the track 81
are treatment units 92, which can treat the exterior surface, independently of the treatment
units 23, such as, but not limited to gluing the window in place. The control unit 84
contains a computer which controls where and when to put the window into the frame on

25 the exterior surface 19. The control unit also contains the CCD unit 29, which checks
when the window 80 is in place and whether enough glue is present for the suction units
82 to release the window 80. A mechanical operation 93 can be used to move the track
81, in which way the window 80 can be moved in any desired direction. The track 81

containing suction units 82 can optionally be used for carrying other objects, such as tools

30 up or down the exterior surface 19 that is being treated.
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2. The system of claim 1, wherein said at least one suspension system
comprises:
(a)  afirst anchor attached to an upper portion of the external surface;
(b) asecond anchor attached to a lower portion of the external surface; and
(c) atleast one cable attached at one end to said first anchor and at an opposing
end to said second anchor; and
(d) atleast one cable connector associated with said at least one treatment unit,

said at least one cable passing through said cable connector, such that that

) said treatment unit is suspended by said at least one cable.
3. The system of claim 1, wherein said treatment unit is a cleaning unit.
4. The system of claim 1, wherein said treatment unit adds to said pressurized
fluid a paint.
5. The system of claim 1, wherein said treatment unit adds to said pressurized

fluid a sealant.

6. The system of claim 1, wherein said pressurized fluid includes steam.
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8. The system of claim 1, further comprising a drive mechanism for moving
said treatment unit, said drive mechanism including a plurality of wheels, wherein said at
least one suction head is implemented as a plurality of suction heads deployed in spaced

relation along said plurality of wheels.

9. The system of claim 1, further comprising a drive mechanism for moving
said treatment unit, said drive mechanism including at least one four-bar system, wherein
said at least one suction head is implemented as a plurality of suction heads deployed in

spaced relation along said at least one four-bar system

10. The system of claim 7, wherein said drive mechanism is powered by

pressure of said pressurized fluid.

11.  The system of claim 7, further comprising a valve associated with each of

) said plurality of suction heads and a control system associated with each of said valves,
said control system being configured to selectively open a subset of said valves
corresponding to those of said suction heads in contact with the exterior surface at any

given time.
12.  The system of claim 1, wherein said suction unit includes a piston system.
13. The system of claim 1, wherein said treatment unit further includes a

secondary movement mechanism, said secondary movement mechanism being activated

by pressure of said pressurized fluid.
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16.  The system of claim 7, further comprising a control unit associated with

said drive mechanism and configured to control the movement of said treatment unit.

17.  The system of claim 16, wherein said control unit is further configured to

) control said treatment unit.

18.  The system of claim 7, wherein said belt is configured to conform to the

contours of a non-planar surface.

19. A system for treating an external surface of a building, the system
comprising:

(a) at least one treatment unit, said treatment unit being configured to treat the
external surface of the building;

(b)  at least one suspension system for suspending said at least one treatment

) unit adjacent to the external surface,

{(c) atleast one suction 1_mit associated with said treatment unit, said suction unit
being activated to generate suction at a suction port;

(d) a plurality of suction heads in fluid connection with said suction port and
deployed to clamp against the external surface; and

(e) a drive mechanism for moving said treatment unit, said drive mechanism
including a belt, a plurality of suction heads are deployed in spaced relation

along said belt.

20. The system of claim 19 further comprising:
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port; and

(c) at least one suction head in fluid connection with said suction port and

deployed to clamp against the external surface.

22. A method of suction clamping a device configured for treating an external
surface of a building by use of a pressurized fluid, the method comprising employing the
pressure of the pressurized fluid to operate a suction unit to generate suction.

23. The method of claim 22, wherein the device is a cleaning device.

) 24. The method of claim 22, wherein the device is a window replacing device.

25. The method of claim 22, wherein the device is a device for sealing cracks

and holes.
26. The method of claim 22, wherein the device is a painting device.

27. The method .of_ claim 26, wherein said painting device is a dqvice for

painting pictures on an external surface.
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) the following functions selected from the group consisting of a cleaning device, a window

replacing device, a device for sealing cracks and holes and a painting device.
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