- 1 - A maintenance apparatus The invention relates to a mai ntenance
apparatus for |arge-area steel building surfaces with a nobile
support system the support system conprising at |east one vertical
support on which at | east one horizontal support is disposed which
can nove vertically along the vertical support and conprises at | east
one work cabin. In many areas of technology it is necessary to
exam ne and process the surface of Iépbé-area construction surfaces,
especially those made of steel. For exanple, the hull of ships needs

to be prot achathtbRah&INpFEratild €r val s agai nst corrosion. For this
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support on which a horjzontal s ort with a work cabin is arranged.
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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 |east two armsystens are provided on the at | east one
hori zontal support, wth a tool holder being disposed on at | east one
arm system This substantially concerns a nobile, tower-crane-Ilike
support system which is capable of sinultaneously perform ng two.
di fferent working steps on the steel building surface as a result of
its at |east two arm systens. One arm?system i's equipped for exanple
with a tool_ for cleanin he surface b ans of a water jet, whereas
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Preferably, the support systemis increnentally novable in a
programuabl e way substantially parallel to the steel building
surface. In this case, the tower or the respective armsystemis

gui ded conti nuously al ong steel building surface, with especially a
hori zontal and vertical neandering notion being perforned in an
automat ed way. A progressing processing surface is thus generated in
this manner. In order to ensure an especially flexible operating node
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accordance with the invention; Fig. 2b shows a view™0

mai nt enancﬁre@@@@l??%ﬂéssﬁbor@sgstegﬁs ih@BMBRRHE 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;



- 4 - Fig. 2c shows a second side view of the maintenance appar at us
of Fig. 2a; Fig. 3 shows a side view of a third enbodi nent of the
mai nt enance 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 atop view Fig. la shows a
preferred enmbodi ment of the naintenance apparatus 100 in accordance
with the invention, with a horizontal support 20 being vertically
novabl e on a vert4c ' [ rg 11.
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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 accardance 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 enbodi ment in accordance with the invention as shown in
Figs. la and I b further conprises a counterwei ght systemon the
bottom side of the horizontal support 20, the weights 29, 29" of
which wi Il adjust synchronously according to the notions of the first
work cabin 21 or its armsystem 22 and the second work cabin 24. The
mai nt enance apparatus 100 as shown here- al |l ows a sinul t aneous
processi ng of the surface. For exanple, a first worker cleans the
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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



- 6 - water jet is arranged on the first armsystem 22, whereas the
cl eaned surface is checked for defective places in the second work
cabin 24. It is understood that the invention is not limted to the
enbodi ments as descri bed above. In particular, the use of a large
variety of tools can be provided on the armsystens of the first work
cabin. It can simlarly be provided t-h@t both work cabins conprise a
separate arm system for accommodati ng tools. These tools conprise al
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reception of automated tools (23) is provided at a first end of the
at | east 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

| east one horizontal support (20). 2. A maintenance apparatus (100)
according to claiml1, characterized in that at |east one of the two
armsystens (22, 25) is a five-axis, increnentally controlled

articul ated arm system for accomodati ng automated tools (23). 3. A
mai nt enance apparatus (100) according to claim1 or 2, characterized
in that the automated tools (23) are usually chosen froma group

whi ch conprises blasting heads for water or different granul ates,
coating heads and inspection systens.



4. A mai ntenance apparatus (100) according to one of the clains 1 to
3, characterized in that the two armsystems (22, 25) can be
triggered i ndependent from one anothér’. 5. A mai ntenance appar at us
(100) according to one of the clains 1 to 3, characterized in that

the two arm systens (22, 25) can Qﬂ%g%%ed dependent on one

anot her. 6. A maintenance appar at ccording to one of the
claine 1 to 5, characterized in that the second work cabin (24) can
be moved vi & tTR8INSERNEE ARREHEIeMl093%) farnlarge-giesi stesh. byilding surfaces
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in that thehouigpotal sypnarn(29) neharasterizad imdhateatfiist ywork cabin (21)
with a first arm system (22) with a tool holder for the reception of
automated tools (23) 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).

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 accommeodating
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 the second work cabin (24) can be moved via the
second arm system (25) in its position.

7. A maintenance apparatus (100) according to one of the claims 1 to 6,
characterized in that the horizontal support (20) is pivotable at least in
part in the horizontal plane.
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characterized in that the support system is movable in an incrementally
programmable manner substantially parallel to the steel building surface
(200).

10. A maintenance apparatus (100) according to one of the claims 1 to 9,
characterized in that the support system is movable on a rail system
(30).

11. A maintenance apparatus (100) according to one of the claims 1 to 9,
characterized in that the support system can be arranged on a motor
vehicle.

12.  The use of a maintenance apparatus (100) according to one of the claims
1 to 11 for processing and/or inspecting ship’s hulls and/or the outside
walls of steel tanks.



