Description Cleaning System for a Facade of a Building S Technical Area The invention relates to a
cleaning system for a facade 10 of a building, and a building having the cleaning system according to
the invention. Background Information 15 Publication{US 5,465,446 makes known a cleaning machine
for a tall building. The cleaning machine comprises an elevator cage equipped with two rollers. The
two rotating cleaning rollers are used to clean the facade of a tall 20 building. The elevator cage itself
hangs from two steel cables connected to a carrier disposed on the roof of the tall building. To clean
the facade of the tall building, the elevator cage is moved up and down on the tall building, cleaning
the facade along a vertical path. The 25 carrier is then moved further on the roof of the tall building,
and the elevatdrecageigtmowed up and down on the tall building once more to clean the facade along
another vertical path. However, this solution is usable only for tall buildings that do not curve vertically.
30 Overhanging regions in particular cannot be cleaned using this cleaning machine. The further the
freely hanging eletaidrcade foves dowrwairinctheadgorEofithéi 2coverhang, the further away it is
situated frgm the surface to be cleaned. Publication CH 670 248 AS makes known an arrangement

Technical Area

The invention relates to a c¢leaning system for a facade
10 of a building, and a building having the cleaning system

according to the invention.

Background Information

15
Publication US 5,465,446 makes known a cleaning machine
for a tall building. The cleaning machine comprises an
elevator cage equipped with two rollers. The two rotating
cleaning rollers are used to clean the facade of a tall

20 building. The elevator cage itself hangs from two steel
cables connected to a carrier disposed on the roof of the
tall building. To clean the facade of the tall building,
the elevator cage is moved up and down on the tall
buillding, cleaning the facade along a vertical path. The

25 carrier is then moved further on the roof of the tall
puilding, and the elevator cage is moved up and down on
the tall building once more to clean the facade along
another vertical path. However, this solution is usable
only for tall buildings that do not curve vertically.

3¢ Overhanging regions in particular cannot be cleaned using
this cleaning machine. The further the freely hanging

elevator cage moves downward in the region of the



5 comprising a vertically displaceable cabin for working on structures having a vertically curved
surface. The arrangement is used in particular for working on large surfaces, such as cooling towers,
masonry dams, sides of ships, and the like. The arrangement comprises a cabin 10 for this purpose,
which is equipped with a crawler drive having suction cups. The crawler drive is used to move the
cabin along the facade of the building. The suction cups adhere to the facade of the building and
ensure that the distance between the cabin and the facade remains the 15 same. A live ring
comprising a c%r‘;ieex[ tonwhic tgegabé 5 connecteg by way of a cable, is located on top of the
building. The two <oitions dekeribed Aboveiave the RabvarGne 26HB WS, that they require a
flat surface on the feofeoritoplot the dailding for installation of the carrier and the live ring. If such a
surface is not present, neither of the two solutions can be implemented. 25 Advantages of the
Invention A problem addressed by the invention is that of providing a cleaning system for a facade of a
building, which®e&t 3G afscBe ¢t B ciédn Mcdersravingan cverhangemewhich operate without a

carrier or & livediig in theeof regiensofdhe puilding -3 S.the prellem issolyed py.a.clggning system
of a building having the features of claim cleanjng system for a facade of a building features of claim 7.
for a facade 1, %%’ﬂ%ﬁi Aaving thé'9rife deahirfdystem adEidmigrbahia invéistion for a facade of a
building compriseszaryanaular suppsting strpetute whichrisfdesigaet sneh shatiit eaa enclose the
building. The ¢ i ste so_comprises a transport 10 device which is attached tg the supporting
structure and isgggﬁjé\%%gg to %o%é ﬁ'u%e gljgggc}r%%g%?l%ﬁgjfusré. ?F?é&&fﬁ‘o’n?%“&?éan%é %Isev%%e is present,
which is connettedfo tHesuppsttinglstructive and Bmeniied tooolean the facadeodfthe building.

10 for this purpcse, which ig equipped with a crawler drive
having suction cups. The crawler drive is used to move
the cabin along the facade of the building. The suction
cups adhere to the facade of the building and ensure that
the distance between the cabin and the facade remaing the

15 same. A live ring comprising a carrier, to which the
cabin is connected by way of a cable, is located on top

of the building.

The two sclutions described above have the disadvantage,
20  however, that they require a flat surface on the roof or

top of the building for installation of the carrier and

the live ring. If such a surface is not present, neither

of the two sclutions c¢an be implemented.

25

Advantages of the Imnvention

A problem addressed by the invention is that of providing

a cleaning system for a facade of a building, which can
30 also be used to clean facades having an overhang and

which operate without a carrier or a live ring in the

roof region of the building.



15 In an alternative embodiment, the cleaning system according to the invention for a facade of a
building comprises an airship and a cleaning device provided to clean the facade of the building. In
addition, a supply 20 device is present, which is connected to the airship and the cleaning device, and
is provided to supply the cleaning device with energy and cleaning agent. Advantageous
developments of the invention will be 25 apparent from the features indicated in the dependent claims.
In the case of an embodiment of the cleaning system according to the invention, a supply device is
present 30 Whi%tﬁeis cggpgcét%dfg thgf\gggogin%str cture and is %Eovid d to supply the cleaning
device and the rangioor &vicé wifh energy an cl%a%?r{lglggerﬁy ééénntrﬁ]fsu%p%g ftidn is therefore

made available2This has tHe ng adeantagetthat Aseparate erfergyssource daed roy need to be
provided for every sleaning Jevice andeveryianspark.devige., o gyefallwgight of the cleaning

system is thereby reduced. S According to a further embodiment of the cleaning system according to
the invention, thE&tppdftiRy strtiéttife s made of lightweight construction material. The supporting
structure is made lighter as a result, thereby enabling 10 the transport device, which transports the
cleaning systeq;;hand olds. the entire cleanin% system securely %%ainst the facade, to be designed

smaller in size. Th-addifion. the supporling SHciUtEdf the ERANINY T8 systeri¥ccdrding to the

invention can havesd4attife striucture i The stiffness of thensupparling stusturercanzbe increased as a

result. structure which is designed such that it can enclose the
puilding. The cleaning system also comprises a transport

10 device which is attached to the supporting structure and
is provided to move the supporting structure. In
addition, a c¢leaning device is present, which is
connected to the supporting structure and is provided to
clean the facade of the building.

15
In an alternative embodiment, the cleaning system
according to the invention for a facade of a building
comprises an airship and a cleaning device provided to
clean the facade of the building. In addition, a supply

20 device is present, which is connected to the airship and

the cleaning device, and is provided to supply the

cleaning device with energy and cleaning agent.

Advantagecus developments of the invention will be
25 apparent from the features indicated in the dependent

claims.

In the case of an embodiment of the cleaning system
according to the invention, a supply device is present
30 which is connected to the supporting structure and is
provided to supply the cleaning device and the transport
device with energy and cleaning agent. A central supply

station is therefore made available. This hasg the



Moreover, the transport device in the cleaning system 20 according to the invention can comprise
suction cups. They are advantageous in particular when the cleaning system is intended for use on a
building having a smooth facade, such as a glass facade. 25 As an alternative or in addition thereto,
the transport device in the cleaning system according to the invention can comprise a crawler drive or
walking legs. According to a development of the cleaning system 30 according to the invention, the
supply device comprises a supply container that can be used for the cleaning agent. 5 According to a
further developn}ient of the cl%%?in%hs stem according to the invention, the supply device comprises a

windlass for loWENRY 1R Bup PR cSht&iRRE iR Ha difisn 3 pRSpEiier ipivided oR 3RE stipply container.
The 5 propelleitis usechtodstdbifize the pogitioheafrthecsubply centainerand-possiblysalse the position of
the upper part gf up evice, T [ ler on the supply_container is used to compensate for
the wind forcesaggfiei\c&énp%eg sﬁggﬁ/ac%%t%ri%%?hﬁo %\%Cg?rﬁng% IE)tL(f%/ one embddiment of the cleaning
system accordiRg6IhE iEgehtior the cleaning device comprises a brush. It enables the facade to be
cleaned usjng cleaning agent and in a mechanical manner. 15 According to a further embodiment of
the cleaning system according to the invention, the cleaning device comprises a nozzle. This is

advantageous T FRAICHTSF Wiker? tHe TacATE IS e Bie- tHat i< B&sify SGralcHe ey WAl of 20

mechanical frictionording to the invention, the supporting structure is
made of lightweight construction material. The supporting
structure is made lighter as a result, thereby enabling
10 the transport device, which transports the cleaning
gystem and holds the entire cleaning system securely

against the facade, to be designed smaller in size.

In addition, the supporting structure of the cleaning
15 system according to the invention can have a lattice
structure. The stiffness of the supporting structure can

be increased as a result.

Moreover, the transport device in the cleaning system

20 according to the invention can comprise suction cups.
They are advantageous in particular when the cleaning
system is intended for use on a building having a smooth

facade, such as a glass facade.

25 Ag an alternative cor in addition thereto, the trangport
device in the cleaning system according to the invention

can comprise a crawler drive or walking legs.

According to a development of the cleaning system
30 according to the invention, the supply device comprises a

supply container that can be used for the cleaning agent.



The cleaning device in the cleaning system according to the invention can also operate using dry ice.
This is advantageous in particular when the facade is of the type 25 that is easily scratched by way of
mechanical friction. The combination of nozzle and dry ice enables the facade to be cleaned in a
particularly gentle manner. According to one development of the cleaning system 30 according to the
invention, a safety cable is provided that connects the airship to the building. In this manner the airship
and, therefore, the supply device connected to the airship, and the cleaning device on the building 6
are secured against falling. Safety is further increased as a result. Furthermore, a building is provided
that comprisesg‘?ﬁg?c ea in%osyastéé?%r%éé%rrd%%Y(%?ftﬁg?ﬁ\r}gnt?o%ﬁ zg’rlll& aczléanagna:’"rrfgr ﬁ%sgi%%ip. Locating
the hangar in theuppéi region ofitke talvbuitding hashthesagvahtage thiat¢the amshiisean start from a
high position and therefare-ceach the.woy, %&%emga%%wk&o&@a%@sw th claaning system according
to the invention can be used to clean the facade of a building. 15 Brief Description of the Drawings The
invention is explalfetFif dgréaterdStaP i Refoiowiig usiierd Blurantyofetibodiifents and with
reference to 18 figyres: Figure L.shows a fystipessible embogimnentiokthgcleaning,gysigm according
to the invention for a facade of a building, together with the building complex, in a side view. Figure 2
shows the cleafiny 8&lice iR&aIgE %%ﬁ%%%u%b%?tiﬁ&?tr%gﬁg ]o‘f’z?hé’ cleahih g 8Y&Em, in a side view.

30 Figure 3 shpwstthe Suppty devipé andsransporrdevicedpsialled onrthersuppaptiigr structure of the
deamngSyﬁe%bﬂkgfﬂgiv$ﬁwused Lo compensate for the wind forces

acting con the supply container.

1¢
According to one embodiment of the cleaning system
according to the invention, the cleaning device comprises
a brush. It ensbles the facade to be cleaned using
cleaning agent and in a mechanical manner.

15

According to a further embodiment of the cleaning gystem
according to the invention, the cleaning device comprises
a hozzle. This is advantageous in particular when the

facade is of the type that is easily scratched by way of

20 mechanical friction.

The cleaning device in the cleaning system according to
the invention can algo operate using dry ice. This is
advantageous in particular when the facade is of the type
25 that is easily scratched by way of mechanical friction.
The combination of nozzle and dry ice enables the facade

to be cleaned in a particularly gentle manner.

According to one development of the cleaning system

30 according teo the invention, a safety cable is provided
that connects the airship tc the building. In this manner
the airship and, therefore, the supply device connected

to the airship, and the cleaning device on the building



7 Figure 4 shows the first embodiment of the cleaning system according to the invention, together with
the building complex, in a side view, wherein 5 the supply container of the supply device has just .
been lowered. Figure 5 shows the first embodiment of the cleaning system according to the invention,

in a top view. 10

are secured against falling. Safety is further increased

as a result.

Furthermore, a building is provided that comprises the

5 c¢leaning system according to the invention and a hangar
for the airship. Locating the hangar in the upper region
of the tall building has the advantage that the airship
can start from a high positicn and therefore reach the
work site more guickly.

10
Finally, the cleaning system according to the invention

can be used to clean the facade of a building.
i5 Brief Description cof the Drawings
The invention is explained in greater detail in the

following using a plurality of embodiments and with

reference to 18 figures.

20
Figure 1 shows a first possible embodiment of the
cleaning system according to the invention for a
facade of a building, together with the building
complex, in a gide view.
25

Figure 2 shows the cleaning device installed on the
supporting structure of the cleaning system, in

a gide view.

30  Figure 3 shows the supply device and transport device
installed on the supporting structure of the

cleaning system, in a side view.



Figure 6 shows the cleaning device installed on the supporting structure of the cleaning system, a top
view. in 15 Figure 7 shows the transport device installed on the supporting structure of the cleaning
system, a top view. in Figure 8 shows the building complex in a side view and at 20the location where
a second possible embodiment

Figure 4 shows the first embodiment of the cleaning
system according to the invention, together with
the building complex, in a side view, wherein
the supply container of the supply device has

5 just been lowered.

Figure 5 shows the first embodiment of the cleaning
system according to the invention, in a top
view.

10

Figure 6 shows the cleaning device installed on the

supporting structure of the cleaning system, in

a top view.

15  Figure 7 shows the transport device installed on the
supporting structure of the cleaning system, in

a top view.

Figure 8 shows the building complex in a side view and at
20 the leocation where a gsecond possible embodiment
of the cleaning system according to the

invention ig accommodated.

Figure 9% shows an enlarged depiction of the site where
25 the second possible embodiment of the cleaning
system according to the invention is
accommodated, together with the second
empodiment of the c¢leaning system according to
the invention.
30
Figure 10 shows an enlarged depiction of the telescoping

arm used to dock the airship on the building.



of the cleaning system according to the invention is accommodated. Figure 9 shows an enlarged
depiction of the site where 25the second possible embodiment of the cleaning system according to the
invention is accommodated, together with the second,embodiment of the cleaning system according to
the invention. 30 8 Figure 11 shows the building complex together with the airship as it hovers outside
of the hangar. Figure 12 shows an enlarged depiction of the airship 5together with the telescoping arm
as it takes off. Figure 13 shows the building complex together with the airship as it hovers in the
working position. Figure 14 shows the buildin complex ether with the airship and the cleaning

device and the StUPPFdevicd Wi (Fishd fé%‘éﬁéfé g cleid: Frgare™s §R6ws the supply
station and the cleaning deviceriarameatarged gepistionorigiresl 6shews the hyilding complex
together with the 20airship and the cleaning device, wherein the

Figure 12 shows an enlarged depiction of the airship

5 together with the telescoping arm as it takes
off.

Figure 13 shows the building complex together with the
airship as it hovers in the working position.
1o
Figure 14 shows the building complex together with the
airship and the cleaning device and the supply
device while the building fagade is being
cleaned.
15
Figure 15 shows the supply station and the cleaning

device in an enlarged depiction.

Figure 16 shows the building complex together with the
20 airship and the cleaning device, wherein the

supply container has been lowered.

Figure 17 shows an enlarged depiction of the supply
container, which has been lowered.
25
Figure 18 shows an enlarged depiction of the upper part

cf the supply device.

30



supply container has been lowered. Figure 17 shows an enlarged depiction of the supply container,
which has been lowered. 25 Figure 18 shows an enlarged depiction of the upper part of the supply
device. 9 Ways to Implement the Invention The first gmbodiment of the cleaning system according to
the invention is explained in the following with 5 reference to figures 1 to 7. Figure 1 shows a building
complex together with the first embodiment of cleaning system 4 according to the invention. The
building complex comprises a first tall 10 building 1, a second tall building 2, and a connecting building
3 which is short compared to tall buildings 1 and 2 and interconnects tall buildings 1 and 2. In figure 1,
cleaning syste®®¥ s IB%a@EP&ﬁﬁWﬁnﬁ’?%W hBFSF& 5 the top of tall building 1, in order to clean
facade 1.1 15 thereof at that point. In the following, first tall building 1 is also referred to as building 1,
and second tal& u referred to as building 2. The embodiment of cleaning system 4

ildrjn% Ztis an!]%o % ] , %
shown in figure 1 20"CompriSE& 3 AhftTarduppottifg SHachTe B SraBaAydVics 658 supply device
7, and a plurality2ef tramspdri devices<SSuppartingrstriictured tamwtesscleaning device 6. 25 Circular
section A in figure: éleé}%%seccbs%péﬁggg sfructure 5 and cleaning device 6, and is shown in an
2

enlarged view in figure 2.

Figure 1 shows a building complex together with the first
embodiment of cleaning system 4 according to the
invention. The building complex comprises a first tall

10 building 1, a second tall building 2, and a connecting
building 3 which is short compared to tall buildings 1
and 2 and interconnects tall buildings 1 and 2. In figure
1, cleaning system 4 is located approximately half-way to
the top of tall building 1, in order to clean facade 1.1

15 thereof at that peoint. In the following, first tall
building 1 is also referred to as building 1, and second

tall building 2 is also referred to as building 2.

The embodiment of cleaning system 4 shown in figure 1
20 comprises an annular supporting structure 5, a cleaning
device 6, a supply device 7, and a plurality of transport

devices 8.

Supporting structure 5 carries cleaning device 6.
25 Circular section A in figure 1 encloses supporting
structure 5 and cleaning device 6, and is shown in an

eniarged view in figure 2.

Supporting structure 5 also carries supply device 7 and
30 transport devices 8. Circular section B in figure 1

encloses supply device 7 and one of the transport devices

8, and is shown in an enlarged view in figure 3. Supply

device 7 is installed on the underside of supporting



Supporting structure 5 also carries supply device 7 and 30 transport devices S. Circular section B in
figure 1 encloses supply device 7 and one of the transport devices 8, and is shown in an enlarged view
in figure 3. Supply device 7 is installed on the underg_itae of supporting 10 structure 5 and comprises a
windlass 11, a supporting cable 9, and a supply container 10. Windlass 11 can be used to lower
supply container 10, which hangs from supporting cable 9, onto the roof of connecting building 5 3.
Cleaning agent such a water or dry ice is stored in supply container 10. Supply container 10 of supply
device 7 is connected to cleaning device 6 by way of a hose line to supply it with cleaning agent. It is
also possible fot& Plirafity of dSshiRGTHRYICER fo BéliAdtaked bh/ 16 sapperingisteucture 5, which are

then supplied withhcleaning:agent anghenergy-by wayv-of cosresponging.hose lings figm supply device
7. Supply devicueszagag aI?o comprise g vacuum enerator which is connected to transport devices 8
[

by way of corresponding es. THe I8 véchim §enératdris uddiTs JeHetbte tFidhecessary vacuum at
the suction cupsugitrarisport devites 8,tocertable ke suctiorn cupste.adhere;securefy: tasfacade 1.1.

Instead of suctipn @i%sar&){ﬂ% agggyl')g t&{t@g Sé_]C#gQ@ZIO %%S‘f gtrgagggort.devsige 8 can also comprise a

traveling mechanism as shown in laid-open application 3e26lil, m?ﬁéﬁresllfﬁ to 4, and as
described in th&'#eREYiph6H i pardyraphs w137, Jorerample. s af alterndtiveitheieto, transport

device 8 can atpoicpraprise 2bastraveling. mechanism whick is.designed as.desetibed.ip publication
EP 1 507 696 31. Figure 7 shows transport device 8 installed on supEorting structure 5 of cleaning

sygen14,H1a&ﬁ)ﬁ RP%% it with cleaning agent. It 1s also possible for

a plurality of cleaning devices 6 to be installed on

10 supporting structure 5, which are then supplied with
cleaning agent and energy by way of corresponding hose
lines from supply device 7. Supply device 7 can also
comprise a vacuum generator which is connected to
transport devices 8 by way of corresponding lines. The

15 vacuum generator is used to generate the necessary vacuum
at the suction cups of transport devices 8 to enable the

suction cups to adhere securely to facade 1.1.

Instead of suction cups, or in addition to the suction

20  cups, transport device 8 can also comprise a traveling
mechanism as shown in laid-open application DE 102 03 326
Al, in figureg 1 to 4, and as described in the
description in paragraphs 30 to 37, for example. As an
alternative theretc, transport device 8 can also comprise

25 a traveling mechanism which is designed as described in
publication EP 1 507 696 Bl. Figure 7 shows transport
device 8 installed on supporting structure 5 of cleaning

system 4, in a top view.

30
Figure 5 shows c¢leaning system 4 together with tall
building 1 in & top view (figure 4, view C), wherein tall

building 1 is shown in a cross-sectional view. Supporting



Figure 5 shows cleaning system 4 together with tall building 1 in a top view (figure 4, view C), wherein
tall building 1 is shown in a cross-sectional view. Supporting 11 structure 5 encloses building 1 and, in
fact, typically such that the distance between supporting structure 5 and facade 1,1 of building 1 is
approximately constant in the region where the facade is to be cleaned. S Figure 6 shows cleaning
device 6 installed on supporting structure 5 of cleaning system 4, in a top view. Cleaning system 4
according to the invention can also be 10 removed by dismantling supporting structure S. Cleaning
system 4 can be subsequently reassembled gn another building, e.g. on tall building 2, and put into
operation there® E%uﬂwﬁtaaeSHgl}/?ﬁﬁﬁpgﬁﬁﬁbds]tﬁﬁ:t&rea@%orrfﬁ?is%%cé:plu?¥ﬂ§‘ﬁ ments 5.1 and
is designed suchuthat dne-ormore segments bel vanhesagaed-thetetos torstich-Abat aay.@ne segment
5.1 can be replgggg.déo P%Id(ijrp % gh%m inOL?e j]‘isqures is merggl n exam {% IvJygli%r}lecl be used to

describe the design and mode of opjérat?"cj)f:E cleaniar}r:)gp srf/)sf%m “1Re buil ing can also Yave another

type of cross s&€tomibfotrse, Suehfas adeuase, reciangtlaapef/gonal, or oval cross section. 25
The segmented design of supporting structure 5 enables it to be adapted easily to different building
geometries. To start the cleaning process, cleaning system 4 is situated on the bottom floor of tall

building 1, i.e. 61 B8 the%odF oFEofm&EaihgBuitfinig 85 DuriSSierafitn CBleBRRRPEStBR 4 is then
moved upwardsaleng tenrgitudlietaledshAdJwvidy theaidiof transpartgevices . 12

Cleaning system 4 according to the invention can also be
10 removed by dismantling supporting structure 5. Cleaning

system 4 can be subsequently reassgembled on another

building, e.g. on tall building 2, and put into operation

there.

15 Advantageously, supporting structure 5 comprises a
plurality of segments 5.1 and is designed such that one
or more segments 5.1 can be added thereto, or such that

any one segment 5.1 can be replaced.

20 Building 1 shown in the figures ig merely an example
which will be used to describe the design and mode of
operation of cleaning system 4. The building can also
have ancther type cf cross section, of course, such as a
sguare, rectangular, pclygonal, or oval cross section.

25 The segmented design of supporting structure 5 enables it

te be adapted easily to different building geometries.

To start the cleaning process, cleaning system 4 is
situated on the bottom floor of tall building 1, i.e. on

3¢ the roof of connecting building 3. During cperation,
cleaning system 4 is then moved upward along

longitudional axis LAl with the aid of transport devices



8. Cleaning device 6 or cleaning devices 6 operate during this time and clean facade 1.1 of the tall
building. If cleaning devices 6 are installed on supporting 5 structure 5 in a stationary manner, cleaning
system 4 also rotates about longitudinal axis LA1 of tall building 1. Double arrow H shown in figure 5 is
used to illustrate this rotational motion. 10 If cleaning devices 6 are situated on supporting structure 5
in a mobile manner, they move back and forth in the horizontal plane, thereby cleaning facade 1.1
section-by-section along horizontal paths. Other patterns 15 of motion are also possible, however. As
soon as one horizontal section of facade 1.1 has been cleaned, cleaning system 4 is transported one
step further upWWard-d&§iAG tFehsporidéviEe$B. ThiPRZWilllsHarRPuSingREFATY fufijure 1. Since tall

buildings are ofteri a fewnfeungreddnetars talk4he supplyef elganingiagent s fypically insufficient to
clean entire facade 1.1 of the tall building in one pass. 25 Supply device 7 therefore comprises
lowerable supply container 10 which can be lowered, as necessary, to the ground or the roof of
connecting buil@ing-3 ¢Emisrsitudtionds depicied in figuee 4 =AQndhe gapboet-eanrecting building 3, the
supply cortainey,is.fi ith.th priate_cleaning agent,.such.as water_or dry ice, and then
drawn ba(?l% up%tg %ﬁe%l%%%gsgstge%n%%%%g Win ggsqafl%%lg'clgéﬁﬁrdl&gragggg ™ % then continued.
Once the C|eanﬂ¥g5§y§t@ﬁﬁﬁ§§ ré@éﬁ:@d ﬁh@lﬁ)ﬁb‘:udinal axisg LAL of tall building

1.
Double arrow H shown in ficgure 5 is used to illustrate
this rotational motion,

10
If cleaning devices 6 are situated on supporting
structure 5 in a mobile manner, they move back and forth
in the horizontal plane, thereby cleaning facade 1.1
section-by-section along horizontal paths. Other patterns

15 of motion are alsc possible, however.

Ag goon as one horizontal section of facade 1.1 hag been
cleaned, cleaning system 4 is transported one step
further upward using transport devices 8. This ig

20 illustrated usging arrow V in figure 1.

Since tall buildings are often a few hundred meters tall,
the supply of cleaning agent is typically insufficient to
clean entire facade 1.1 of the tall building in cne pass.

25  Supply device 7 therefore comprises lowerable supply
container 10 which can be lowered, as necessary, to the
ground or the roof of connecting building 3. This
situation is depicted in figure 4. On the roof of
connecting building 3, the supply container is filled

30 with the appropriate cleaning agent, such as water or dry
ice, and then drawn back up to cleaning system 4 using
windlass 11. The cleaning of facade 1.1 is then

continued. Once the cleaning system has reached the top



13 floor of the tall building and has cleaned the facade there, it is moved downward along longitudinal
axis LA1 with the aid of transport devices 8 until it has reached the bottom. 5 Cleaning system 4
according to the invention has the advantage that it can also automatically move safely on an
overhanging part of tall building 1 (see the top section of the tall building in figure 1). Cleaning 10
system 4 is capable of rotating about its own axis and of advancing vertically, obliquely, or even
horizontally. The second embodiment of the cleaning system according to 15 the invention is
explained in the following with reference to figures 8 to 18. Figure 8 shows the building complex in a

side view, and SHEWE thé |5 ftiorAwhedia KetBAd BMbbdifeht i fissl 20tdedifiRgd§stem according to
the invention issageemmedated. feitela Ringicaies the locatiopwhergdhe £leaning system is parked,
i.e. when it is not oégerte}tliona!tcgs ¥he re%ion insidg circle F is shown in an enlarged view in figure 9. An

Sd'in-a hahgar 272 [JcatEd T the Gpémiost régioh of tall Bifiding®2&ifship 20

airship 20 is pa‘ﬁ%e
comprises a rotdateblecdriver20.2 in the front region and a further drive 20.1 in the rear region. A 30
supply device 21 is located on the underside of airship 20, which mainly performs the same tasks as
supply device 7 in the first embodiment of cleaning system 4 according to the invention. A telescoping
arm 22 is also fotafet-it? 181arRfarL. 2CRPkhblisUsed BhRanBuesrdipship@® ddteof hangar 2.2 and

draw it back intpdhe-hangar chigure 10:shows an enlargesd:depiction pitelescopingagp 22 used to

dock the airship on the huilding. Telescoping arm_22 comprises a dockin% device 22.1 to enable
airship 20 to b&'QotRed SRS 0BG it 22311 Puilding 1 (see the top

section of the tall building in figure 1). Cleaning
10 system 4 1s capable of rotating about its own axis and of

advancing vertically, obliquely, or even horizontally.

The second embodiment of the cleaning gsystem according to
15 the invention is explained in the following with

reference to figures 8 to 18.

Figure 8 shows the bullding complex in a side view, and
shows the location where a second embodiment of the

20  cleaning system according to the invention is
accommodated. Circle F indicates the location where the
cleaning system ig parked, i.e. when it is not

operational.

25 The region inside circle F ig shown in an enlarged view
in figure 9. An airship 20 is parked in a hangar 2.2
located in the uppermost region of tall building 2.
Airship 20 comprises a rotatable drive 20.2 in the Ffront
region and a further drive 20.1 in the rear region. A

30 supply device 21 is located on the underside of airship
20, which mainly performs the same tasks ag supply device
7 in the first embodiment of cleaning system 4 according

to the invention. A telescoping arm 22 is also logated in



In the following, the term "airship” refers to a 10 steerable aircraft, the lift of which relies on aerostatic
forces, and which has its own drive. To bring the cleaning system into the operating position, airship
20 is pushed out of hangar 2.2 using telescoping 15 agm 22, as shown in figures 11 and 12. Circular
section G shown in figure 11 is shown in an enlarged view in figure 12. Once airship 20 has been
maneuvered far enough out of hangar 2.2, it floats upward until it reaches its working position, as
shown in figure 13. Airship 20 is 20 connected to telescoping arm 22 by way of a safety cable 18.
Supply device 21 which contains cleaning device 17 is now moved into the desired working position on
two cables 16 WAECAre comedied o AfsHiph. il FRAFEY St ‘deiiRg vt 1 Pfs transported
out of cleaningitevicer25 21 andiadtomatically=adheras 4o facadeshdaef tall building 1 by way of
suction cups. Figure 14 shows the building complex, airship 20, supply device 21, and cleaning device
17 during the cleaning of building facade 1.1. Circular section J is shown in an enlarged view in 30
figure 15. CleaRirgldéviéd 17hsconnectrllby vay clepsapplydinefl 5 o sepply deyicer2d which is also

referred tosas aysupplystation and isssuppliedwith eleaning agentand energy.hy way.of supply line

15. Supply line 15 15 also contains a vacuum line so that cleaning device 17 can adhere securely to
the facade by W&J of the& STEtOITETpE MBreove?, 8Pty Tiné A5listatsSHRsimediisihithat it serves as
a safety cable and thenebypreveadtssiearingh-devieg lafronsfalling in case of emergency. Cleaning
device 17 can move autonomously on facade 1.1 during operation and clean it according to a defined
pattern. To enable cleaning device 17 to move, it is provided with a traveling mechanism which can be
designed as dédstribled ifidUlpublicationtEP =507 896 BihThé traviing mechanism of cleaning device

17 compriges aplurality of syction devices,fhat Girquigte ipan gndlessgop in the plane of travel, with

their suction sides facing the travel surface. An activated suction device is situated on the 15 plane of
travel, while arfiffaefivated Suctishtfevidaeirellaes A5 défife@tistaiiéd from the plane of travel. As
already described in conjunction with the first 20 embodiment of the cleaning system, tall buildings are
often a few hundred meters tall, i}nd sq the %%oglé of cleaning agent is typically insufficient to clean

entire facade 1-1 of e Gl Bt dimg TSR p Uppiy ‘Fevics 29RAEFTGIICEMPIiISES Towerable

supply containerirship 20 is pushed out of hangar 2.2 using telescoping

15  arm 22, as shown in figures 11 and 12. Circular section
G shown in figure 11 is shown in an enlarged view in
figure 12. Once airship 20 has been maneuvered far enough
out of hangar 2.2, it flozts upward until it reaches its
working position, as shown in figure 13. Airship 20 is

20 connected te telescoping arm 22 by way of a safety cable
18. Supply device 21 which contains c¢leaning device 17 is
now moved into the desired working position on two cables
16 which are connected to airship 20. In a further step,
cleaning device 17 is transported out of cleaning device

25 21 and automatically adheres to facade 1.1 of tall
building 1 by way of suction cups. Figure 14 shows the
building complex, airship 20, supply device 21, and
cleaning device 17 during the cleaning of building facade
1.1, Circular section J is shown in an enlarged view in

3¢ figure 15. Cleaning device 17 is connected by way of a
supply line 15 to supply device 21 which is also referred
to as a supply station, and is supplied with cleaning

agent and energy by way of supply line 15. Supply line 15



25 10 which can be lowered, as necessary, to the ground or the roof of connecting building 3. This
situation is depicted in figure 16. Circular section L is shown in an enlarged view in figure 17. Circular
section K in figure 16 is shown in an enlarged view in figure 18. 30 16 referred to as necessary.
Reference is therefore made to that publication at this point. The preceding description of the
embodiments according to 5 the present invention is used merely for illustrative purposes and not for
the purpose of limiting the invention. Various changes and modifications are possible within the scope
of the invention without leaving the scope of the invention and the equivalents thereof. For 10
example, the efnlbdimeRteeRFlathetimih Tefet8fcé fo fijdrescl (7 drt 995 185may therefore be

combined with oae anniberand maybe usedanith falbbuidings pierdhanthose shown in figures 1 to
18. The tall buildin% cagoagso have an ovall or.angular cross section, In those 15 particular cases,

supporting structre 5 1s Adapted to THe PatticutA cross sechior Bf 45 bEftdingTioh thapit encloses the
building at an apgpreximzatelyecorstaattdistanceb26 izd istiofreferepee-charactens=hitstgall building

5 device 17 from falling in case of emergency. Cleaning
device 17 can move autonomougly on facade 1.1 during
operation and clean it according to a defined pattern. To
enable c¢leaning device 17 to move, it ig provided with a
traveling mechanism which can be designed as described in

10 publication EP 1 507 696 Bl. The traveling mechanism of
¢leaning device 17 comprises a plurality of suction
devices that circulate in an endless loop in the plane of
travel, with their suction sideg facing the travel
surface. An activated suction device is situated on the

15 pilane of travel, while an inactivated suction device
circulates at a defined distance from the plane of

travel.

Ags already described in conjunction with the first

20 embodiment of the cleaning system, tall buildings are
often a few hundred meters tall, and so the supply of
cleaning agent is typically insufficient to clean entire
facade 1.1 of the tall building in one pass. Supply
device 21 therefore comprises lowerable supply container

25 10 which can be lowered, as necessary, to the ground or
the roof cof connecting building 3. This situation is
depicted in figure 16. Circular section L is shown in an
enlarged view in figure 17. Circular section K in figure
16 is shown in an enlarged view in figure 18.

30
The method for cleaning a facade using dry ice is

described in publication DE 102 33 304 B4 which can be



1.1Facade 5 2Second tall building 2.1Facade 2.2Hangar 3Connecting building 4CIear_1ing system 10
5Supporting structure 5.1Segments 6Cleaning device 7Supply device 8Transport device 15 9Cable
10Supply container 11Windlass 12Suction cup 13Br9%h 2014Nozzle

referred to as necessary. Reference is therefore made to

that publication at this point.

The preceding description of the embodiments according to
5 the present invention is used merely for illustrative
purposes and not for the purpose of limiting the
invention. Varicus changes and modifications are possible
within the scope of the invention without leaving the
scope Oof the invention and the equivalents thersof. For
10 example, the embodiments explained with reference to
figures 1 to 7 and 8 to 18 may therefore be combined with
one another and may be used with tall buildings other
than those shown in figures 1 to 18. The tall building
can algo have an oval or angular cross section. In those
15 particular cases, supporting structure 5 is adapted to
the particular cross section of the building such that it
encloses the building at an approximately constant

distance.

20



15Supply line 16Supporting cable 17Cleaning device 18Safety cable 25 20Airship 20.1Drive 20.2Drive
21Supply device 22Telescoping arm 30 A, BSections View D - GSections J, K, LSections 18
Horizontal direction of motion VVertical direction of mation

List of reference characters

1 Firet tall building
1.1 Facade
5 2 Second tall building

2.1 Facade
2.2 Hangar
3 Connecting building
4 Cleaning system

10 5 Supporting structure
5.1 Segments
6 Cleaning device
7 Supply device
8 Transport device

15 9 Cable
10 Supply container
11 Windlass
12 Suction cup
13 Brush

20 14 Nozzle
15 Supply line
16 Supporting cable
17 Cleaning device
i8 Safety cable

25 20 Airship
20.1 Drive
20.2 Drive
21 Supply device
22 Telescoping arm

30 A, B Sections
C View
D -G Sections

J, K, L Sections



LAlLongitudinal axis of the first tall building LA2Longitudinal axis of the second tall building 19 Claims
1. A cleaning system for a facade of a building, comprising an annular supporting structure (5) 5which
is designed such that it can enclose the building (1), gomprising a transport device (8) which is
attached to the supporting structure (5) and is provided to move the supporting structure (5), and 10-
comprising a cleaning device (6) which is connected to the supporting structure (5) and is provided to
clean the facade(1.1) of the building (1). 2. The cleaning system according to claim 1, comprising a
supply line (7) which is connected to 15the supporting structure (5) and is provided to supply the
cleaning device¥(6) and the traf§portaRiee (B} WathtedrgyantPélégring agent. 3. The cleaning
system according to one of thewelaims30r@;, rection of motion

LA Longitudinal axis of the first tall building
LAZ Longitudinal axis of the second tall building



20wherein the supporting structure (5) is made of lightweight construction material. 4. The cleaning
system according to one of the claims 1 to 3, wherein the supporting structure (5) has a lattice
25structure. 5. The cleaning system according to one, gf the claims 1 to 4, wherein the supporting
structure (8) comprises a suction cups. 30 6. The cleaning system according to one of the claims 1 to
5, 20 wherein the transport device (8) comprises a crawler drive or walking legs. 7. A cleaning system
for a facade of a building, comprising an airship (20), 5- comprising a cleaning device (17) which is

rovided
P Claims

1. A cleaning system for a facade of a building,

- comprising an annular supporting structure (5)

5 which is designed such that it can enclcse the
building {1),
- comprising a transport device (8) which is attached
to the supporting structure (5) and is provided to
move the supporting structure (5), and

1D - comprising a cleaning device (6) which is connected
to the supporting structure (5) and is provided to
clean the facade (1.1} of the building (1).

2. The cleaning system according to claim 1,
comprising a supply line (7) which is connected to
15 the supporting structure (5) and is provided to
supply the cleaning device (6) and the transport

device (8) with energy and c¢leaning agent.

3. The cleaning system according to one of the claims 1
or 2,
20 wherein the supporting structure (5) is made of

lightweight construction material.

4. The cleaning system according to one of the claims 1
to 3,
wherein the supporting structure (5) has a lattice

25 structure.

5. The cleaning system according to one of the c¢laims 1
to 4,
wherein the supporting structure (8) comprises a

suction cups.

30 6. The cleaning system according to one of the claims 1
to &,



to clean the facade (1.1) of the building (1), and comprising a supply device (21) which is connected
to the airship (20) and the cleaning device (17) and is provided to supply the cleaning device (17) with
10energy and cleaning agent. 8. The cleaning system according to one of the claims 2 to 7, wherein
the supply device (7; 21) comprises a supply container (10). 15 9. The cleaning system according to
claim 8, wherein the supply device (7; 21) comprises a windlass (11) for lowering the supply container
(20), and wherein the supply container (10) comprises a 20propeller. 10. The cleaning system
according to one of the claims 1 to 9, wherein the cleaning device (6) comprises a brush (13). 25 11.
The cleaning systemwaecording-io=one ahthe-elaims-1ite:10; avhereiptheseleaning-damiee (6) comprises

anozzle (14). drive or walking legs.

7. A cleaning system for a facade of a building,
- comprising an airship {(20),
5 - comprising a cleaning device (17) which is provided
to clean the facade (1.1} of the building (1), and
- comprising a supply device (21} which is connected
to the airship {20) and the c¢leaning device (17) and
is provided to supply the cleaning device (17) with
10 energy and cleaning agent.

8. The cleaning system according to one of the claims 2
te 7,
wherein the supply device (7; 21) comprises a supply
container (10).

15 9. The cleaning system according to claim 8,
- wherein the supply device (7; 21) comprises a
windlass (11) for lowering the supply container (10),
and
- wherein the supply container (10} comprises a

20 propeller.

10. The cleaning system according to one of the claims 1
to g,
wherein the cleaning device (6) comprises a brush
{13).

25 11. The cleaning system according to cne of the claims 1
to 10,
wherein the cleaning device (6) comprises a nozzle
(14) .

12. The cleaning system according to one of the claims 1
30 to 11,



21 wherein the cleaning device (6) operates using dry ice. 13. The cleaning system according to one
of the claims 1 to 12, 5comprising a safety cable (18) that connects the airship (20) to the building (2).
14. A building comprising a cleaning system accordir&qto one of the claims 7 to 13, comprising a
hangar (2.2) for the airship (20). 10 15. The use of the cleaning system according to one of the claims
1 to 14, to clean the facade (1.1) of a building (1).

wherein the cleaning device (6) operates using dry

ice.

13. The cleaning system according to one of the claims 2
to 12,
5 comprising a safety cable (18) that connects the
airship (20) to the building (2).

14. A building comprising a cleaning system according to
one of the c¢laims 7 to 13,

comprising a hangar (2.2) for the airship (20).

10 15. The use of the cleaning system according to one of
the claims 1 to 14,
to clean the facade (1.1) of a building (1).



