- 1 - A maintenance apparatus The invention relates to a maintenance apparatus for large-area steel
building surfaces with a mobile support system, the support system comprising at least one vertical
support on which at least one horizontal support is glifgosed which can move vertically along the vertical
support and comprises at least one work cabin. In many areas of technology it is necessary to examine
and process the surface of large-area construction surfaces, especially those made of steel. For example,
the hull of shipwiiadenameerapipaiedds regular intervals against corrosion. For this purpose, old
damaged coatings are removed by special processes in order to provide the cleaned steel surface of the
ship's hull wittha meveseating|Jieis prosassistkRante asppecaatingr Tdrgdraruakpeifasoiamnesg of this
process is vesy wResIniRASVEBBAaZaRIRUS Jerthe herlt pflHnuplived RerpRsingingeisalatively large
surface areas are, eoncerned, srPeRSiYEANd comaico SRt st A e.naasssal iy pier to reach
every point of the ship's hull. %’ apparatus for the surface treatment of freestanding, substantially
verpendiculaf WA SR KetHig bt ST58 1S BEEHALSHBSE B St RS TRER (61D 3D KOk this case, a

carriage with@Rmast elements is provided on which a cabin is arranged which is movable relative to the
ship's wall. This apparatus concerns a relatively large inflexible apparatus which is rather unsuitable

especially fol ProessHGRePhOGFBRAWVIE IuNeerseat. IREXPPEBABOLRIGfiseIHReSUHagsnaratus for
cleaning pergéndisgiarsartaostudtion sonprresapraiRihjdhasoiceafir clesisiely fios RKHSOISHips and is
fixedly installgdkihallqpfaghipalin&edh tanbeppartaitie dsis ntdeljauristétable toyanebiteuseiod SHBat. No.

3,548,541 degrsibesrzapsaratinfdaebinmgrestiorad akeveypetisoprpasasa vegieal sgpport on
which a horizariasupRorEwiiiea etk Cahif (s apRRgednTXiS apRRiiYs 9ensiAlbyshiqy/s MaE low

flexibility as a result of the arrangement of theﬂgrizontal support and is fl,#r{her onlg suitable for
4 proCess 1s known .rec%atl,n% . The manHa huor rman$e 0 IS pl}o €55 |]¢. V?W .
performing a'singlé work step during the "r coatlr;;%e which'Is the performance 'of sandblasting. It is
i

therefore the SHjKdNEFIRN fvEHt EffHhale t ’aﬁ&?amEn‘ﬁ%r?éH_ Y8R tBGEOBP tha Bféte of the art
and to provide€'af (ipalig’ SHRRCRINRT $AENATHE@REBRE WhictP NS eapécra) Migh sieslfisiitty in use.
structures are necessary in order to reach every point of the ship's hull.

An apparatus for the surface treatment of freestanding, substantially
perpendicular walls especially of ships has been described for example in
EP 0 640 440 Al. In this case, a carriage with two mast elements is provided on
which a cabin is arranged which is movable relative to the ship’s wall. This
apparatus concerns a relatively large inflexible apparatus which is rather
unsuitable especially for processing the bow of a ship s hull.

US Pat. No. 4,285,469 also discloses an apparatus for cleaning perpendicular
surfaces which comprises a water jet device for cleaning the hulls of ships and is
fixedly installed in a quay wall. Such an apparatus is entirely unsuitable for
mobile use.

US Pat. No. 3,548,541 describes an apparatus of the kind mentioned above
which comprises a vertical support on which a horizontal support with a work
cabin is arranged. This apparatus generally shows very low flexibility as a result
of the arrangement of the horizontal support and is further only suitable for
performing a single work step during the "recoating", which is the performance
of sandblasting.

It is therefore the object of the invention to eliminate the aforementioned
disadvantages of the state of the art and to provide an apparatus of the kind
mentioned above which offers especially high flexibility in use.



- 2 - This object is achieved in accordance with the invention such a way that at least two arm systems
are provided on the at least one horizontal support, with a tool holder being disposed on at least one arm
system. This substantially concerns a mobile, tower-grane-like support system which is capable of
simultaneously performing two different working steps on the steel building surface as a result of its at

least two army SIS+ QNG A SYSIE TS RIHERSAIRRXAMRIGHINAIRY (L flaARINg fhespurface by

means of a water Je wh reas the secogc?i ?Zgrrr]] mgtgm com Hg%soﬁztgagatlln&hegq f%ﬁfi‘%d 0Ica)ll'stlng. Ina
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controlled arfffse8%R$ drReFRIP At dRATOARE R Buts &R 1851 URTEANIR M iSCLEEI Allows that
the automate®@?88ecaiPWRoBaNAdIE HRBRTS SYStEhsWhiE ariS defieeiiieo alc By i@Riee ¥ Yincremental
control allowsenficaotomdted diffieente i tiegdcttpyvendispetifid builidiog areéact the stesiutudtiing surface
to be processedat heastitovsateh tepisars usur Iy ehosgrdrmns segoppedhich exanpsisesiplasting heads
for water or dc'&ﬂ_r?&t Gf@eﬂﬂ@%é@ﬁpﬁ%‘%@ﬂ%@QH's"b‘_‘f%%@féﬁ(ijé@%e?@&?@ﬁ@@éc%ﬁ%%ﬁﬁc'a"y used
in the aforerr%)}gg%ego'%gﬁp%téngbg;&mfg'ﬁ Ml%llrkgligglraimp;q Iment of the invention the two arm

n ndepen ther. As an

systems can be triggered | ent from one ano alternative to this it can be provided that

the two arm systerpsEALbS HAgIRd AL AN RIS 20qtet dhe daRedRngrOUadye am

systems from one another js advant%qleous %c])rl?x(fm hen the flrsttarm ¥stem erforms a coating of
the surface f&F %xﬁ’r%pqé'ﬁ\’/ﬁﬁér néesr('_e oxcf_ ar rOsfs ém '58r%per?585naﬁ Yﬁs%né'ct?ona§§/% em? aa&' Mecks the
quality of theddERI8resyCtRal Radijfserisery afiicd! AmtEps IR LHQMALK fRte S8ARAR #6m one
another will bRQssHtewrsdRMPsitiersHbRt e diffitidarceefifippddevith theremaetedsointegder to
achieve a maiorepehprogyessad ipeidende bf anecsmecady prejeniéid sunfzodianenat of the gteehtion, a first
work cabin withilaifiepsarraceysiers isrerevided at a first end of the at least one horizontal support, and a
second arm system with a second work cabin is provided at the second end of the at least one horizontal
support. Thisteebedinerts especipdyusuinplefosdherirpase-thg thieidiist svopkisebipiygied is
preferably arpangededirqeibe P tharRauzenirl SURREL RIRGRSSaRINR SIRe! Piejdingaudpgeyia a first arm
system, .Wh"%ﬁ%%é?&%%\%%‘é&@&%ﬁ&?& MUELPY seaaﬁe%rmﬁcvosga%d%?%mg% 3,5fge! building
surface in order to_enable | ' wo this surface for example. The single-man Or two-man work
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released wadteembneriadon they sieenspregnmise dtriggeredoatirie lisgction syseeranohefor the interior
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is also suppdft@ll WK dRSERERARR THPES RAG AT RsTe Ul RenRsefintSRES B & R REER 818 horizontal
support and/éYi@MeaPsappavirRRef by fdlettopieaNg érenile @R fespebiavatR|engs. faPidresult, the
maintenancepapparstus the Werksed for a large variety of applications because its dimensions can be

adjusted accordingly.
In an especially preferred embodiment of the invention, a first work cabin with a

first arm system is provided at a first end of the at least one horizontal support,
and a second arm system with a second work cabin is provided at the second
end of the at least one horizontal support. This embodiment is especially suitable
for the purpose that the first work cabin which is preferably arranged directly on
the horizontal support processes the steel building surface via a first arm system,
while the second work cabin can be moved by a second arm system directly to a
steel building surface in order to enable manual work on this surface for example.
The single-man or two-man work cabin is a usually provided with all structures in
order to ensure the removal of the waste material during stripping or the sealing
of the cabin field towards the outside for minimizing environmental pollution by
released waste material or the overspray mist during recoating. A suction system



Preferably, the support system is incrementally movable in a programmable way substantially parallel to
the steel building surface. In this case, the tower or the respective arm system is guided continuously
along steel building surface, with especially a horizontal and vertical meandering motion being performed
in an automated way. A progressing processing surface is thus generated in this manner. In order to

ensure an espeqially flexibles praraiing dads Pfiie Jnalnienans e ARRAatYs eaceorancayih the
invention, the sJpport system is Rhef raRIy mgvatg e on a rail system. It.can %Herng\tjvelx be Ig)rowded that
0 wor)%) ace w resh“air for the oqg rs erform thé stripping a q .
the support system can be arranged on a motor vehicle. RIS 182ds RS ThE spema? a(f\Pangage hat for brief
processing n6°§é‘68r3ﬁ‘f8rf‘aﬂ1§%i%%ﬁ'is necessary and the maintenance system can easily be moved by

means of the motor vehicle, especially a truck, to the respective positions. The maintenance system as

Il

described abbV8 iSREGRIHRY LR 157 rBLIBEHG ATt/ 8P RRBESING sATTY ARNISSNYSr € outside
walls of steelBASREIOThEirRRSEENWiRlBR SkPISYRAY IR QBSer etaybElel BY [e3stente 1Bf nBitIimiting
embodimentéstisoniah shemhrdwiisge| wkereinntFigass shows dmpérspbotize vielvpbirefirse éhdiodiment of
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malntenanCetﬁgpﬁ{aéggégig\ﬁp%r%%gga{vgm%%%\é@ﬂg%}; thé invention the horizontal support

and/or vertical support can be telescopically extended with respect to its length.

As a result, the maintenance apparatus can be used for a large variety of

applications because its dimensions can be adjusted accordingly.

Preferably, the support system is incrementally movable in a programmable way
substantially parallel to the steel building surface. In this case, the tower or the
respective arm system is guided continuously along steel building surface, with
especially a horizontal and vertical meandering motion being performed in an
automated way. A progressing processing surface is thus generated in this
manner. In order to ensure an especially flexible operating mode of the
maintenance apparatus in accordance with the invention, the support system is
preferably movable on a rail system. It can alternatively be provided that the
support system can be arranged on a motor vehicle. This leads to the special
advantage that for brief processing no separate rail system is necessary and the
maintenance system can easily be moved by means of the motor vehicle,
especially a truck, to the respective positions.

The maintenance system as described above is especially suitable for processing
and/or inspecting ship’s hulls and/or the outside walls of steel tanks.

The invention will be explained in closer detail below by reference to non-limiting
embodiments shown in the drawings, wherein:

Fig. 1a shows a perspective view of a first embodiment of the maintenance
apparatus in accordance with the invention;

Fig. 1b shows a detailed view of the maintenance apparatus of Fig. 1a;

Fig. 2a shows a first side view of a second embodiment of the
maintenance apparatus in accordance with the invention;

Fig. 2b shows a view of the maintenance apparatus of Fig. 2a from above;



Fig. 2c shows a second side view of the maintenance apparatus of Fig. 2a; Fig. 3 shows a side view of a
third embodiment of the maintenance apparatus in accordance with the invention, and Fig. 4shows a
plurality of maintenance apparatuses in accordance with the invention used on a ship's hull in a top view.
Fig. la shows a preferred embodiment of the maintenance apparatus 100 in accordance with the

invention, with a hggzontal HupRoLt 20 BEING HETIeal Y IRV FRIEREA NS UG SURROEAAyVhigh is arranged

on a platform 11. Platform 11 is movable along a rail system 30 and comprises devices such as a power

supply 12, a wateggipply Lgoq SOMMAESGLRT SHRPIYRT 2805 @ABHEIGH SHRPHY dindQiatad and/or
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vertical support 10. Furtherrﬁgre a Fevefangosrgs {em 16 is prowderé the platform 11 with which the

platform 11 and cgﬁgsegueg%%@e veahlcégll RO élIRt%?i Ip%ag mst&e % | pdgh%@nﬁrtﬁlong the

steel surface to be process wh?ett d| acement a rai stem 3 OWS a movement
substantially paraIIeI to sala SUMTAEE. 'ﬁptHg o%hﬂ?érhf ﬁénlﬁvléor?( I¥4s shown here, a first work cabin
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guided along the same in order to strip lacquer and paint from the same for example. A second work
cabin 24 is affaiget ohlttie MEN2BIfa 18N8 pd P 0SASIRE opPH @itk @HAP HATE SIS ISWETHKaEadin can be
changed in iteqrositionpply alsicandvaren sygipty 23, Saidsepoessadriicahipiy i$4 spatiatlyaconfigured
for manual pragessingsebig stsfaee aadcamprisepiascardancerwitih FgnHeatioextansibtaelement 26
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or coatin € surrace t Process aint. resu e hermetic

d
g oF oy e a?f&e%sléda%r CoRRRANETRY TR AR eé iimlfaris “m%fﬂﬁﬁﬂuﬁh while no
undesirable 18t dﬁﬁbliFﬁqs HIWEd t6'8§6a|§8% skeebussidace to be processed, while the

displacement along the rail system 30 allows a movement substantially parallel
to said surface.

In the embodiment of the invention as shown here, a first work cabin 21 is
arranged at one end of the horizontal support 20, which work cabin comprises a
first arm system 22, at the end of which there is an automated tool 23 such as a
sandblasting head for processing the steel surface. The first arm system 22
preferably concerns a five-axis, incrementally controlled articulated arm system,
with the help of which the tool 23 is guided towards the steel surface to be
processed and is guided along the same in order to strip lacquer and paint from
the same for example.

A second work cabin 24 is arranged on the horizontal support 20 at the opposite
end, which second work cabin can be changed in its position via a second arm
system 25. Said second work cabin 24 is especially configured for manual
processing of the surface and comprises in accordance with Fig. 1b an extensible
element 26 with sealing devices which is moved by a piston 27 to the surface to
be processed and is pressed against the same. A hermetically sealed working
space is thus created which is vented via a venting system 28 and is especially
provided for coating the surface to be processed with paint. As a result of the
hermetic sealing of the area to be processed it remained substantially free from
dust and contamination, while no undesirable mist of paint is allowed to escape
to the outside.



- 5 - The embodiment in accordance with the invention as shown in Figs. la and Ib further comprises a
counterweight system on the bottom side of the horizontal support 20, the weights 29, 29' of which will
adjust synchronously according to the motions of thefirst work cabin 21 or its arm system 22 and the
second work cabin 24. The maintenance apparatus 100 as shown here allows a simultaneous processing

of the surfacg 5Oz GXRHRIENR fir'SI WOrEEHGeARS BGSHIRGARIDY Teans i sandhlasiing, ipythe first work
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way that the SeeorebiRBskotdhim Pativarrasge ol PEdcondaAYSEStedd 28bEReSREPRNArKupport 20,
which in contrabint@#he preceding embodiment is telescopically extensible. Fig. 2b shows especially that
the first arm system 22 of the first work cabin 21 is equipped with a sandblasting head for example,
wherein the firise anaiziestance 2 pear i s lesl shoam degied ofvap teim2asethatraaviksiackea of the
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relation to the surfac e processed. Fig. 2c shows the use of the maintenance apparatus 100 in

accordance witly thia dpvesyighkin ieRraneRsngata SNBSBHIk2980A% adssilipldLs GRmPagt and flexible
configuration it cep, o¢ Arignged bepeen he shyg & 1200 apd a dogk wall 200 for example, The
maintenance apparapus 100 as shown InFig. 3 comprises two work cabins ,% Which are each set up

for manual pfE¥EsERPERERERARLSS. ROMREABHLPA 58508 WOSESARIBI¢ B FaRIgBRYSH telescopic
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aving to displace the vertical support via its platform 11. It is simultaneously

provided that the first arm system 22 is also telescopically extensible. The

second work cabin 24 is arranged on a telescopic arm 25 which is additionally

pivotable by an angle B of up to 45° in relation to the surface to be processed.

Fig. 2c shows the use of the maintenance apparatus 100 in accordance with the
invention in the processing of a ship’s hull 200. As a result of its compact and
flexible configuration it can be arranged between the ship’s hull 200 and a dock
wall 300 for example.

The maintenance apparatus 100 as shown in Fig. 3 comprises two work cabins
21, 24 which are each set up for manual processing of the surface. These work
cabins 21, 24 are respectively arranged on telescopic arms 22, 25, with each of
these arm systems 22, 24 being extensible and pivotable independent of the
other one.

Fig. 4 shows a view from above of the section of a ship’s hull 200 which is
simultaneously processed by means of five maintenance apparatuses 100 in
accordance with the invention. Each of these maintenance apparatuses 100
removes the paint originally disposed on the ship’s hull in its area and coats it
with new paint in the next step. It can similarly be provided for example that a
cleaning unit for cleaning the ship’s surface 200 by means of a high-pressure



water jet is arranged on the first arm system 22, whereas the cleaned surface is checked for defective
places in the second work cabin 24. It is understood that the invention is not limited to the embodiments
as described above. In particular, the use of a large variety of tools can be provided on the arm systems
of the first work cabin. It can similarly be provided that both work cabins comprise a separate arm system
for accommagating;laqls  [ese dogishampeiss Al apaliances wWhichoaLa coniigsned Lrashing or

cleaning, progessily bl s (UIRENIDY ANOC cogling gfisidages, and devices and apparatuses for
inspecting surfaces. The present mainténance system is especially also suitable for the automated

processing of substanfially perendicylar suufases, esPeciplythase fads o stael it poly, gne person
being required for exam ﬁé or monitorin At y Automatic recoa?_ln process. -/ - E'LR?E/Isai A
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comprises atttesst one prizk cabiap@ilarizd) charactarzecoinfidateat easitashagn systerasifd?, 25) are
provided on the aldemgt QNemUEZoBIR]RMRE ROl WithA IRl dokdarheing sirpeRad@s afdgast one arm

system (22, Zp), 2f, RINtGpance, appagatuy &?3992.aGFﬁ’éd'Bgeté’eﬁka'%éw‘n_‘f@ﬁéﬂ‘&&e“ﬁ&é%th% at least one
of the two arm s steI S (2?, 25% IS ag Ive-axis, t|ncremetntalt_lj\é controlled articula armtsa)ﬁtem for
accommodat?ﬁ& a%?o_%ataeacfoo S '(‘? ©3. Rr_maln?engﬁcoemaps raﬁ%’fﬁﬂ?%cc%rdiﬁéj% daim'{ or 2,
characterize®FARREIHELLRITALES t551RGD3) WrtNASE alRPERoSE P RS LBfo i WhitHcBRIBARes blasting
heads for wabging Gerestt fraguriRedoatingieams anthihspetaivaty seaortiag Rrersiftenance
apparatus (100) according to one of the claims 1 to 3, characterized in that the two arm systems (22, 25)

can be triggered independent from one another.



5. A maintenance apparatus (100) according to one of the claims 1 to 3, characterized in that the two arm
systems (22, 25) can be triggered dependent on one another. 6. A maintenance apparatus (100)
according to one of the claims 1 to 5, characterized ig that a first work cabin (21) with a first arm system
(22) is provided at a first end of the at least one horizontal support (20), and a second arm system (25)
with a second work cabin (24) is provided at a second end of the at least one horizontal support (20). 7. A
maintenance apparatus (100) according to clairg §, AllmM&erized in that the second work cabin (24) can
be moved via the second arm system (25) directly towards the steel building surface (200). 8. A

maintenancelapparatua 4Heh ascordinsaiatere fdby erimsridareFhei@atasiziedry tbatfhwdorizontal
support (20) is pivotapls) 9td8@ﬁﬁﬁeieartén%h@r@%ewla Srer®- rith MANTSNAPSR 2RRAEAHS (100_)
according to one ofctg]%&lglilwg Jan Igg%p%ggte\;gﬁ%y 5@&2@ orbtﬁl %Hﬂgﬁrta@% d/grq éhe vertical
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programmable mantf&Fisabstririlly (JahhirI 9o R RIESShaNdifgSEPREN@H0 LR A Aairtdhance
apparatus (100) acebaiingterizes dnthataphicasoti®, srararsseirsd(#ihdb rs pppordessiem is
movable on a rail syisteat (883t one horizontal support (20), with a tool holder being disposed

on at least one arm system (22, 25).

2. A maintenance apparatus (100) according to claim 1, characterized in
that at least one of the two arm systems (22, 25) is a five-axis,
incrementally controlled articulated arm system for accommodating
automated tools (23).

3. A maintenance apparatus (100) according to claim 1 or 2, characterized
in that the automated tools (23) are usually chosen from a group which
comprises blasting heads for water or different granulates, coating heads
and inspection systems.

4, A maintenance apparatus (100) according to one of the claims 1 to 3,
characterized in that the two arm systems (22, 25) can be triggered
independent from one another.

5. A maintenance apparatus (100) according to one of the claims 1 to 3,
characterized in that the two arm systems (22, 25) can be triggered
dependent on one another.

6. A maintenance apparatus (100) according to one of the claims 1 to 5,
characterized in that a first work cabin (21) with a first arm system (22)
is provided at a first end of the at least one horizontal support (20), and a
second arm system (25) with a second work cabin (24) is provided at a
second end of the at least one horizontal support (20).

7. A maintenance apparatus (100) according to claim 6, characterized in
that the second work cabin (24) can be moved via the second arm system
(25) directly towards the steel building surface (200).

8. A maintenance apparatus (100) according to one of the claims 1 to 7,
characterized in that the horizontal support (20) is pivotable at least in
part in the horizontal plane.



12. A maintenance apparatus (100) according to one of the claims 1 to 10, characterized in that the
support system can be arranged on a motor vehicle. 13. The use of a maintenance apparatus (100)
according to one of the claims 1 to 12 for processin_gga[]d/or inspecting ship's hulls and/or the outside
walls of steel tanks.
9. A maintenance apparatus (100) according to one of the claims 1 to 8,
characterized in that the horizontal support (20) and/or the vertical
support (10) is telescopically extensible in its length.

10. A maintenance apparatus (100) according to one of the claims 1 to 9,
characterized in that the support system is movable in an incrementally
programmable manner substantially parallel to the steel building surface
(200).

11. A maintenance apparatus (100) according to one of the claims 1 to 10,
characterized in that the support system is movable on a rail system
(30).

12. A maintenance apparatus (100) according to one of the claims 1 to 10,
characterized in that the support system can be arranged on a motor
vehicle.

13. The use of a maintenance apparatus (100) according to one of the claims
1 to 12 for processing and/or inspecting ship’s hulls and/or the outside
walls of steel tanks.



