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Description

FIELD OF THE INVENTION

[0001] The invention relates generally to treatment of
curved surfaces. More particularly, the invention relates
to treatment of curved interior surfaces of large contain-
ers.

BACKGROUND

[0002] Typically high interior walls are cleaned by first
building multi-layer structures against the wall for people
to climb up the structure and wash the walls with a pres-
sure washer, for example. However, this type of cleaning,
or other type of treatment, is not efficient. Therefore, more
reliable, secure and time- and cost-efficient solution is
needed.
[0003] Some known arrangements are disclosed in
documents US4417542, which discloses an arrange-
ment for treatment of horizontally curved interior walls of
a container in accordance with the preamble of claim 1
and a corresponding method, and WO2010/140952.

BRIEF DESCRIPTION OF THE INVENTION

[0004] The invention is defined by the independent
claims.
[0005] Some embodiments of the invention are defined
in the dependent claims.

LIST OF THE DRAWINGS

[0006] In the following, the invention will be described
in greater detail with reference to the embodiments and
the accompanying drawings, in which

Figure 1 presents an arrangement inside a container,
according to an embodiment;
Figure 2 shows supports of a circular horizontal
frame, according to some embodiments;
Figure 3 shows lifting a vertical frame to upright po-
sition, according to the invention;
Figures 4A, 4B, and 4C illustrate examples of attach-
ment units, according to some embodiments;
Figure 5 depicts an example mounting unit, accord-
ing to an embodiment;
Figures 6A, 6B, and 6C depict some features of a
coupling unit, according to some embodiments; and
Figure 7 illustrates a method, according to an em-
bodiment;
Figures 8A and 8B show treatment of curved outer
surfaces, according to some embodiments.

DESCRIPTION OF EMBODIMENTS

[0007] The following embodiments are exemplary. Al-
though the specification may refer to "an", "one", or

"some" embodiment(s) in several locations of the text,
this does not necessarily mean that each reference is
made to the same embodiment(s), or that a particular
feature only applies to a single embodiment. Single fea-
tures of different embodiments may also be combined to
provide other embodiments.
[0008] Although the surfaces to be treated may of any
kind and belong to any structure, let us consider in the
following a scenario where interior walls of a large cylin-
drical container with a radius of e.g. 20 meters and a
height of e.g. 25 meters needs to be cleaned. The con-
tainer may be also called a tank, a silo or a reservoir, for
example. In practise the volumes of the containers may
vary from several hundred cubic meters to thousands
cubic meters, and the height may vary from several me-
ters to tens of meters. The material that may have been
stored in the container may vary. The stored material
may be oil, tar, tall oil, gasoline, to mention only a few
non-limiting examples.
[0009] Even after being emptied, some stored material
may have stuck on the walls of the tank and these walls
may need to be cleaned or otherwise treated before the
condition of the surfaces of the tank may be examined
or before new material may be brought in. Such treatment
of the surface may include cleaning (such as water pres-
sure washing), blasting (such as sand blasting, abrasive
blasting, pressurized cold air blasting), painting, coating,
marking, etc. However, treating such high walls in the
prior art means is dangerous, cumbersome and needs
improvement.
[0010] Therefore, there is proposed an arrangement,
as shown in Figure 1, for treatment of horizontally curved
interior walls 102 of a container 100. The container 100
may have an annular shape or an elliptic shape. Basically
any shape which comprises curved walls 102 in horizon-
tal plane is feasible. The container 100 may be a cylin-
drical container or a conical container, for example. As
said, the container 100 is large, typically at least ten me-
ters in perimeter and in height.
[0011] The arrangement may comprise a circular hor-
izontal frame 110 which follows the perimeter of the con-
tainer walls 102 horizontally and is supported by at least
a fixed surface. The circular horizontal frame 110 may
also be called a track as it may form a closed track along
which a vertical frame 112 travels inside the container
100, as will be described. As shown, in an embodiment,
the circular horizontal frame 110 has a smaller perimeter
than the perimeter of the container wall 102. The circular
horizontal frame 110 is open or closed, that is, the track
110 need not be a complete circle but it may be open. It
may be enough, depending on the shape of the perimeter
of the container walls 102, that the track 110 is curved.
That is, it need not necessarily be a circle, but an ellipse
form may be sufficient as well. However, in an embodi-
ment, the track 110 forms a closed circular rim.
[0012] In an embodiment, the fixed surface is ground.
However, in one embodiment, the fixed surface is the
floor 104 of the container 100.
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[0013] In an embodiment, the track 110 is mounted
directly on the floor 104 of the container 100. However,
in another embodiment, as shown in Figure 2 which de-
picts a bottom corner 101 of the container 100, the track
110 is supported by a plurality of length-wise adjustable
floor supports 200 adapted to support the circular hori-
zontal frame 110 against the bottom surface, such as the
floor 104. Thus, the track 110 is raised above the bottom
surface. This may be beneficial as many containers may
comprise additional structures close to the bottom sur-
face, such as heating pipes 108 of Figure 2. Gravity forc-
es the track 110 towards the bottom surface. The length
of the floor supports 200 may be adjusted by applying a
screw-bolt structure, for example, as shown in Figure 2
with reference numeral 200’. Any other types of adjust-
ment means known to a skilled person are similarly fea-
sible. An example height of the track 110 is between 90
and 120 centimetres.
[0014] As a further support, the arrangement may com-
prise a plurality of length-wise adjustable wall supports
202 adapted to support the circular horizontal frame 110
against the interior walls 102 of the container 100. It may
be noted that as the track 110 makes a circle, the opposite
sides of the perimeter of the track 110 push each wall
support 202 towards the container interior wall 102. Thus,
these wall supports further steadily fix the position of the
track 110 inside the container 100.
[0015] These wall supports 202 may similarly be
length-wise adjustable via the adjustment means 202’ of
Figure 2, such as a screw-bolt structure. It may be im-
portant to adjust the lengths of the wall supports 202 in
order to steadily fix the track 110 against the walls 102
throughout the perimeter of the container walls 102.
Moreover, the perimeter of the interior walls 102 may
have small irregularities, for example. By adjusting the
length, these irregularities may be compensated for.
[0016] In an embodiment, there may be diagonal sup-
port 204 connecting the supports 200 and 20. The diag-
onal support 204 may further hold the supports and sta-
bilize and fix the position of the track 110 inside the con-
tainer 100.
[0017] The supports 200, 202, and 204 may be of alu-
minium, steel, wood, or plastic, for example. The density
of the supports along the track 110 may vary. Such sup-
ports 200, 202, 204 may be according to an interval of
about one meter, for example. The material of the track
110 may similarly be aluminium, steel, wood, or plastic,
for example. The track 110 may comprise several parts
forming the complete track 110. The parts may be of cou-
ple of meters in length. Cross-sectional shape of the track
110 may rectangular or round, for example.
[0018] In this manner, the circular track 110 is provided
inside the container 100 to follow the perimeter of the
interior walls 102. Let us then look further at Figure 1.
The arrangement may further comprise the vertical frame
112 following the container wall 102 vertically and con-
figured to be movably coupled at its lower part to the
circular horizontal frame 110. The vertical frame 112 may

be of any length. An example length varies from a few
meters to tens of meters. The material of the vertical
frame 112 may similarly be aluminium, steel, wood, or
plastic, for example, or any other sufficiently robust and
steady material. The vertical frame 112 may comprise
several modules/parts forming the complete vertical
frame 112.
[0019] The arrangement further comprises a mounting
unit 114 movably attached to the vertical frame 112. The
mounting unit 114 may be for mounting at least one ma-
chine tool for treating the interior wall 102 of the container
100. The machine tool may be a tool designed for clean-
ing (such as water pressure washing), blasting (such as
sand blasting, abrasive blasting, pressurized cold air
blasting), painting, coating, marking, etc. The machine
tool may be mounted to the mounting unit 114 with screws
or with any other type of attachment, such as quick
clamps. Both, the circular horizontal frame 110 and the
vertical frame 112, may be spaced apart from the con-
tainer walls 102 so as to make room for the mounting
unit 114.
[0020] In this manner the arrangement shown in Figure
1 is obtained. The arrangement may then enable treat-
ment of substantially the entire of the curved walls 102
of the container 100 with the same setting of the arrange-
ment. This is because the mounting unit 114 is control-
lably moved vertically along the vertical frame 112, as
shown in Figure 1 with vertical dotted arrows. Moreover,
the vertical frame 112 may be controllably moved hori-
zontally along the circular horizontal frame 110, as shown
in Figure 1 with curved dotted arrows. By moving the
vertical frame 112 horizontally along the track 110 and
by moving the mounting unit 114 vertically along the ver-
tical frame 112, practically each location of the walls 102
may be treated, as shown with dotted replicas of the ver-
tical frame in different position of the track 110.
[0021] The movement along the track 110 and the
movement along the vertical frame 112 may be accom-
plished by use of manpower or by a use of hydraulic or
electric step motors controllably running the movement
processes, for example. The moving elements (e.g. the
mounting unit 114 and the vertical frame 112) may be
equipped with wheels or slides, for example, for allowing
easy movement.
[0022] In accordance with the invention, with reference
to Figure 3, the vertical frame 112 comprises a hinge 300
at the lower part for pivoting the vertical frame around a
horizontal axis. As shown, such hinge may be beneficial
when lifting the vertical frame 114 to a correct upright
position to follow the contours of the vertical wall 102.
Rotation about the hinge 300 does not take as much effort
as lifting a complete vertical stand 112 on the track 110.
In this manner, the vertical frame 112 may be compiled
on the ground level horizontally, and then rotated about
the hinge 300 to the correct position. The height of the
vertical frame 112 may be adapted according to the
height of the interior space of the container 100 so that,
when lifted to the upright position, the vertical frame 112
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reaches almost to the ceiling 106 of the container 100.
A typical height may run from a few meters to tens of
meters.
[0023] Figure 3 further shows at least one attachment
unit 302 for movably attaching the vertical frame 112 to
the container wall 102. That is, when lifted to the upright
position, the attachment unit 302 becomes attached to
the wall 102. It may be noted than once the machine tool,
such as pressure water injection is executed, the vertical
frame 112 may start tilting away from the wall 102 about
the hinge 300 if there was no attachment unit 300 holding
the frame 112 within a pre-set distance from the wall 102.
The distance may be set with an arm 303 of the attach-
ment unit 302.
[0024] In an embodiment, the attachment unit 300 may
be for supporting the upper part of the vertical frame 112
against the wall 102. In an embodiment, the lower part
of the vertical frame 112 is kept within the pre-set distance
from the wall via the track 110 and the wall supports 202
of the track 110, because the vertical frame 112 is cou-
pled at its lower part to the track 110. However, in an
embodiment, the wall supports 202 are not necessarily
needed for this purpose. In such case, there may be an-
other attachment unit 304 (similar as the attachment unit
302, for example) for holding the lower part of the vertical
frame 112 in the pre-set distance from the wall 102.
[0025] The attachment 302/304 is shown with more
details throughout Figures 4A-4C. Figure 4A shows an
embodiment of the attachment unit 302 comprising at
least one magnet 400. The magnet may be a permanent
magnet or electronically controllable magnet. The mag-
net 400 may exert magnetic forces to attach to the wall
102, which is typically of steel or other material to which
magnets may be attracted to. For moving the vertical
frame 112 horizontally along the wall 102, the magnetic
forces may be released (in case of electrically controlla-
ble magnet). Then, once the new position is reached, the
magnet may be activated and the treatment process of
the wall 102 continued.
[0026] However, in one embodiment, the movability of
the attachment unit 302/304 along the wall 102 is accom-
plished as shown in Figure 4B. That is, the attachment
unit 302/304 may comprise a plurality of magnetic ele-
ments 402A, ..., 402N (e.g. each similar than the magnet
400) surrounding at least one rotating wheel 404A, 404B.
Such structure may enable the vertical frame 112 to move
horizontally along the container wall 102 by the rotation
of the magnets 402A, ..., 402N around the at least one
roll 404A, 404B. In an embodiment, the magnets 402A,
...402N may be glued or otherwise attached to a belt
which is disposed to rotate around a closed loop formed
by the at least two wheels 404A, 404B. In another em-
bodiment, there is only one wheel 404A which has mag-
nets 402A, ..., 402N on its outer surface. The magnetics
may grip tightly against the wall 102, but still detach rel-
atively easily when the rotating wheel 404A,404B rotates
and pulls the magnets 402A, ... 402N off the wall 102
one-by-one. Simultaneously, the rotating wheel/roll

404A, 404B brings a new magnet, one-by-one, against
the wall 102.
[0027] In one embodiment, the at least one wheel
404A, 404B is inclined with respect the horizontal line
406 so as to force the at least one wheel 404A, 404B to
move slightly upwards from the horizontal line 406. This
is shown in Figure 4C where the magnets 402A, ..., 402C
travel on the wall 102 slightly upwards but still substan-
tially horizontally. As said, this slight upwards movement
may be accomplished by inclining the wheels 404A, 404B
by an angle 408 with respect the horizontal line 406. The
angle 408 may be e.g. 0.5 degrees, 1 degree, 1.5 de-
grees, or 2 degrees, to mention only a few non-limiting
examples. This may be beneficial because then the
movement of the attachment unit 302/304 lifts the vertical
frame 112 periodically upwards and thus easies the
weight of the vertical frame 112 on the track 110 on which
the lower part of the vertical frame 112 is mounted on. It
may be noted thought that the slight upward movement
of the attachment unit 302/304 does not lift the vertical
frame 112 off the track 110. After each slight periodical
upward movement, the attachment unit 302/304 drops
back to the original height.
[0028] However in another embodiment, the wheels
404A, 404B are directed along the horizontal line 406 to
allow steady movement of the vertical frame 112 along
the track 110.
[0029] Other types of attachment units 302/304 are
possible as well instead or in addition to the magnetic
type of attachment units. These other types may com-
prise electronically controllable suction pads, for exam-
ple.
[0030] In an embodiment, the mounting unit 114 is at-
tached on one side of the vertical frame 112. However,
in another embodiment, the mounting unit 114 surrounds
the vertical frame 112. This is shown in Figure 5 in which
the mounting unit 114 is disposed around the vertical
frame 112. The mounting unit 114 surrounding the ver-
tical frame 112 may be beneficial to ensure that the
mounting unit 114 is firmly and a steadily connected to
the vertical frame 112.
[0031] In an embodiment, the mounting unit 114 may
comprise at least one wheel 502 for enabling the vertical
movement of the mounting unit 114 along the vertical
frame 112. The wheels 502 may be driven by a step en-
gine, for example. In another embodiment, the mounting
unit 114 may be slid along the vertical frame 112. Thus,
wheels 502 are not necessary.
[0032] In an embodiment, the mounting unit 114 may
comprise a carrying element 504 for attaching the mount-
ing unit 114 to a rope, strap or a belt. The rope/belt may
be used to raise or lower the mounting unit 114 with hu-
man effort or with a step engine coupled to the rope/belt.
[0033] In an embodiment, the vertical frame 112 is hol-
low. The hollow interior of the vertical frame 112 may be
used to transport and protect cables, water hoses or any
other equipment needed by the machine tool 506.
[0034] In one embodiment, as shown in Figures 6A-
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6C, the vertical frame 112 further comprises a coupling
unit 600 for coupling the lower part of the vertical frame
112 to the circular horizontal frame 110. The coupling
unit 600 may be such that it positions the vertical frame
112 closer to the wall 102 of the container 100 than the
circular horizontal frame 110. As shown in Figure 6A, the
distance between the wall 102 and the vertical frame 112
is smaller than the distance between the track 110 and
the wall 102. This may be beneficial as then the vertical
frame 112 naturally tends to tilt/fall towards the wall 102,
and not towards the middle part of the container 100.
This balances the vertical frame 112 for the treatment of
the wall 102.
[0035] In an embodiment, the coupling unit 600 is cou-
pled to the circular horizontal frame 110 in at least three
coupling locations 610A, 610B, 610C, as shown in Figure
6B, thereby forming at least a triangular support for the
vertical frame 112 on the track 110. Triangular support
may be strong support and balances the weight optimally
on the coupling unit 600.
[0036] In an embodiment, the coupling unit 600 com-
prises an L-element 601 attached at one of its ends to
the lower end of the vertical frame 112. The other end of
the L-element may be attached to one arm of a T-element
602. The T-element 602 may be the one that is then mov-
ably coupled to the circular horizontal frame 110 by the
at least three coupling points 610A-610C. These coupling
points 610A-610C may located at each arm of the T-
element 602, for example. By having an L-element (or
similar structure, such as a standing right-angled triangle)
and the T-element (or other element having multiple
arms, such as an X-element), two different triangular sup-
ports are generated, as shown in Figures 6A and 6B.
One triangular support is generated in the horizontal
plane and one in the vertical plane. These provide for a
strong and steady support of the vertical frame 112 on
the track 110.
[0037] As said, the T-element may be replaced with
another element with multiple arms, wherein at least one
of the arms is connected to the lower part of the vertical
frame 112, and at least three of the arms are movably
coupled to the track 110. The connection centre of the
multi-arm element may extend to inside the perimeter of
the track 110. That is, the connection centre of the multi-
arm element may be further from the wall 102 than the
track 110. This may ensure good weight balance for the
vertical frame 112 on the track 110 because the vertical
frame 112 itself is on one side of the track 110 whereas
part of the coupling unit 600 is on the other side of the
track 110. Further, by having several coupling locations
610A-610C, the weight is evenly distributed to many lo-
cations on the track 110.
[0038] It may be further noted that, in an embodiment,
one coupling point 610B is the point closest to the track
110 from the lower end of the vertical frame 112. This
also contributes to weight balance of the vertical frame
112 on the track 110.
[0039] In one embodiment, the vertical frame 112 is

coupled to the track 110 in only one point to provide sim-
plicity of the coupling.
[0040] In an embodiment, the circular horizontal frame
110 is a rectangular pipe along which the coupling unit
travels. In an embodiment, as shown in Figure 6C, the
coupling unit 600 further comprises moving units 604 via
which the coupling unit 600 is coupled to the track 110
in the at least three coupling points 610A-610C. These
moving units 604 may each comprise wheels 606 for en-
abling the horizontal movement of the coupling unit 600
along the circular horizontal frame 110. In an embodi-
ment, there are wheels 606 on both sides of the track
110, as shown in Figure 6C. In an embodiment, there is
one wheel on the inner side surface of the track 110 and
two wheels on the outer side surface of the track 110.
There may further be wheels on the top surface of the
track 110, although not shown in Figure 6C. The wheels
606 may be adapted to be pushed against the track’s
110 side surfaces and in that way hold the moving unit
604 firmly on the track 110. Such pushing force may be
provided with springs, for example.
[0041] The movement of the coupling unit 600 on the
track 110 may require human effort (manual pushing/pull-
ing along the track 110) or the coupling unit 600 may be
moved controllably along the track110 with a step motor,
for example. The step motor may e.g. push/pull the cou-
pling unit 600 on the track 110 or control the rotation of
at least one of the wheels 604, for example.
[0042] Figure 7 shows a method of compiling an ar-
rangement for treating curved interior walls 102 of the
container 100. The method may be performed inside the
container 100. The needed material may be brought in
through the entry/exit door of the container 100, which
typically is rather small, such as a hole having a diameter
of less than a meter.
[0043] The method comprises, in step 700, building,
inside the container 100, the circular horizontal frame
110 following the perimeter of the container interior walls
102 horizontally. The circular frame 110 may have a di-
ameter of many meters. In one embodiment, a plurality
of direct pipes (i.e. parts) is used for building the track
110. The direct pipes may be one-by-one attached to-
gether and forced to the required curved shape to even-
tually form the circular, or other substantially circular,
shape. The bending of the direct pipes may take place,
e.g., by attaching one end of the pipe to the already-built
part of the track 110 (or to at least one floor/wall support
200, 202) and forcing the pipe to the required curved
shape. The forcing may be accomplished by inserting a
strap inside the hollow direct pipe and pulling the strap
to reshape (i.e. bend) the pipe. For example in this man-
ner the track 110 may be built inside a container of any
diameter.
[0044] There may be floor supports 200 between the
bottom surface and the track 110 to lift the track 110 from
the bottom surface. This may ensure that the circular
horizontal frame 110 is supported by at least the bottom
surface, such as the floor 104.
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[0045] In one embodiment, the method comprises pro-
viding wall supports 202 to the circular horizontal frame
110 so as to support the circular horizontal frame 110
against the walls 102 of the container 100, as shown in
Figure 2. The wall supports 202 on opposite sides of the
perimeter of the circular horizontal frame 110 push each
wall support 202 towards the container interior walls 102.
[0046] In step 702, the vertical frame 112 is built,
wherein the vertical frame 112 comprises the hinge 300
at its lower part. The building may take place on the floor
level, e.g. substantially horizontally inside the container
100. Compiling on the floor level may be easier than com-
piling in the vertical position. The required height of the
vertical frame 112 may be first measured. The vertical
frame 112 may comprise a plurality of modules attached
to each other to increase the height of the vertical frame
112 until the desired height.
[0047] Then, in step 704, the movable mounting unit
114 may be attached to the vertical frame 114. Similarly,
any required one or more machine tools may be attached
to the mounting unit 114, as well as any needed cables,
hoses, etc.
[0048] In step 706, the lower part of the vertical frame
112 may be movably coupled to the circular horizontal
frame 110. The coupling may take place even before the
step 702 by coupling the lowest module of the vertical
frame 112 to the track 110. The lowest module may com-
prise the hinge 300 so that all the other modules may be
connected to together on the floor level.
[0049] The coupling may take place via the coupling
unit 600 to ensure that the vertical frame 112 is closer to
the wall 102 of the container 100 than the circular hori-
zontal frame 110 in order to ensure correct weight bal-
ance of the vertical frame 112 with respect to the track
110 once rotated to the upright position.
[0050] Finally, in step 708, the vertical frame 112 may
be rotated, about the hinge 300, to the upright position,
so as to follow the container interior walls 102 vertically.
The rotation may be performed with a motor or via man-
power. This setting of the arrangement may be used to
treat the entire surface of the interior walls 102 of the
container 100 because the vertical frame 112 may enable
vertical movement of the mounting unit 114 along the
vertical frame 112, and the circular horizontal frame 110
enables horizontal movement of the vertical frame 112
along the circular horizontal frame 110, as explained
above.
[0051] The method may further comprise attaching at
least one attachment unit 302/304 to the vertical frame
112 so that the attachment unit 302/304 becomes at-
tached to the container interior wall 102 once the vertical
frame 112 is rotated to the upright position. This may
ensure that the vertical frame 112 stays in the upright
position during the wall treatment.
[0052] As described above, the arrangement may be
used for treatment of horizontally curved interior walls
102 of a container, such as a cylindrical container. How-
ever, in another embodiment, the arrangement may be

used for the treatment of any walls, including outdoor
walls having horizontally curved shape, such as the outer
surface of the container 100. For this, as shown in Figure
8A, the track 110 may be built on the outer surface of the
container’s ceiling 106. Typically the ceiling 106 may
comprise a safety roof rail which may be used for this
purpose. The safety roof rail may be supported by the
roof serving as the fixed surface. The coupling element
600 may be turned upside down and the vertical frame
112 may hang from the coupling unit 600 downwards. In
a similar fashion, the track 110 may be built the ground
800 (as the fixed surface), as shown in Figure 8B. In this
case, the track 110 follows the outer perimeter of the
container walls and the vertical frame 112 moves along
the track 110 horizontally to work on the outer surface of
the container walls.
[0053] It should be noted that the container 100 need
not be equipped with any permanent elements for the
setting of the arrangement. Instead all the elements
needed for the setting of the arrangement and for the
wall treatment process are brought in when the arrange-
ment is to be built and are taken out of the container 100
after the treatment process is completed.
[0054] It should be noted that the container 100 is oth-
erwise closed but typically has the entry/exit door and
possible a few relatively small check holes. The entry/exit
door may be for bringing the required elements in and
out of the container 100. The required electric cables,
water hoses, or any other equipment needed by the work-
ing of the machine tool may pass through the entry/exit
door and/or through the check holes.
[0055] In an embodiment, there may be an apparatus
comprising a control circuitry (CTRL), such as at least
one processor, and at least one memory including a com-
puter program code (PROG), wherein the at least one
memory and the computer program code (PROG), are
configured, with the at least one processor, to cause the
machine tool to be moved as required by the user and
to execute the machine tool as required. The apparatus
may thus be used to control the movements of the mount-
ing unit 114 along the vertical frame 112 and the move-
ments of the vertical frame 112 along the track 110. The
apparatus may be part of the arrangement.
[0056] The apparatus may also comprise a user inter-
face comprising, for example, at least one keypad, a mi-
crophone, a touch display, a display, a speaker, etc. The
user interface may be used to control the machine tool
by the user.
[0057] The apparatus may further comprise communi-
cation interface (TRX) comprising hardware and/or soft-
ware for realizing communication connectivity according
to one or more communication protocols. The TRX may
provide the apparatus with communication capabilities
to access the radio access network, for example.
[0058] In an embodiment, at least one camera, such
as a normal camera, infrared camera, an X-ray camera,
and/or a video camera, is mounted on the mounting unit
114 for capturing images or recording video of the walls
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102 of the container 100. This image/video footage may
be transmitted to an external entity for remote checking
of the container 100 or for remote control of the machine
tool. As one example, in case the remote controller de-
tects damage on the wall 102, the remote controller, or
the automatics of the machine tool, may spray a mark on
the wall 102, so that the repair worker finds the spot eas-
ily. The spray machine may be one of the machine tools
mounted to the mounting unit 114, in addition to the cam-
era. In one embodiment, there is a welding machine as
one machine tool on the mounting unit 114 and the dam-
age may be readily repaired by welding the damaged
part via remote instructions. The word "remote" may de-
note a control from the ground level, control from the
outside the container, or control from a distant location.
Control commands
[0059] (e.g. for executing the machine tool 506, for
moving the mounting unit 114, for moving the vertical
frame 112) may be transmitted from the control appara-
tus to the arrangement via wired interface or wirelessly.
[0060] Even though the invention has been described
above with reference to an example according to the ac-
companying drawings, it is clear that the invention is not
restricted thereto but can be modified in several ways
within the scope of the appended claims. Therefore, all
words and expressions should be interpreted broadly and
they are intended to illustrate, not to restrict, the embod-
iment. It will be obvious to a person skilled in the art that,
as technology advances, the inventive concept can be
implemented in various ways. Further, it is clear to a per-
son skilled in the art that the described embodiments
may, but are not required to, be combined with other em-
bodiments in various ways.

Claims

1. An arrangement for treatment of horizontally curved
interior walls (102) of a container (100), comprising:

a circular horizontal frame (110) configured for
following the perimeter of the walls (102) of the
container (100) horizontally and configured to
be supported by at least a fixed surface;
a vertical frame (112) configured for following
the wall (102) of the container (100) vertically
and configured to be movably coupled at its low-
er part to the circular horizontal frame (110); and
a mounting unit (114) configured to be movably
attached to the vertical frame (112) and to mount
at least one machine tool for treating the wall
(102) of the container (100),
wherein the mounting unit (114) is configured to
move vertically along the vertical frame (112),
and the vertical frame (112) is configured to
move horizontally along the circular horizontal
frame (110), characterised in that the vertical
frame (112) comprises a hinge (300) at the lower

part for pivoting the vertical frame (112) around
a horizontal axis.

2. The arrangement of claim 1, further comprising:

a plurality of length-wise adjustable wall sup-
ports (200) adapted to support the circular hor-
izontal frame (110) further against the walls
(102) of the container (100).

3. The arrangement of any of claims 1 to 2, wherein
the vertical frame (112) further comprises at least
one attachment unit (302, 304) for movably attaching
the vertical frame (112) to the wall (102) of the con-
tainer (100).

4. The arrangement of claim 3, wherein the attachment
unit (302, 304) comprises a plurality of magnetic el-
ements surrounding at least one rotating wheel
(404A, 404B) for allowing the vertical frame (112) to
move horizontally along the walls (102) of the con-
tainer (100).

5. The arrangement of claim 4, wherein the at least one
wheel (404A, 404B) is inclined with respect the hor-
izontal line (406) so as to force the at least one wheel
(404A, 404B) to move slightly upwards from the hor-
izontal line (406).

6. The arrangement of any of claims 1 to 5, wherein
the vertical frame (112) further comprises a coupling
unit (600) for coupling the lower part of the vertical
frame (112) to the circular horizontal frame (110),
wherein the coupling unit (600) is configured to po-
sition the vertical frame (112) closer to the wall (102)
of the container (100) than the circular horizontal
frame (110).

7. The arrangement of claim 6, wherein the coupling
unit (600) is coupled to the circular horizontal frame
(110) in at least three points, thereby forming at least
a triangular support for the vertical frame (112) on
the circular horizontal frame (110).

8. A method of compiling of an arrangement for treating
horizontally curved interior walls (102) of a container
(100), the method comprising:

building, inside the container (100), a circular
horizontal frame (110) following the perimeter
of the interior walls (102) of the container (100)
horizontally, wherein the circular horizontal
frame (110) is supported by at least a bottom
surface;
building a vertical frame (112) comprising a
hinge (300) at its lower part for pivoting the ver-
tical frame (112) about a horizontal axis;
attaching a movable mounting unit (114) to the
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vertical frame (112) for mounting at least one
machine tool;
movably coupling a lower part of the vertical
frame (112) to the circular horizontal frame
(110); and
rotating, about the hinge (300), the vertical frame
(112) to an upright position so as to follow the
interior wall (102) of the container (100) vertical-
ly, wherein the mounting unit (114) is configured
to move vertically along the vertical frame (112),
and the vertical frame (112) is configured to
move horizontally along the circular horizontal
frame (110).

Patentansprüche

1. Vorrichtung zur Behandlung von horizontal ge-
krümmten Innenwänden (102) eines Containers
(100), umfassend:

einen kreisförmigen horizontalen Rahmen
(110), der eingerichtet ist, der Einfassung der
Wände (102) des Containers (100) horizontal
zu folgen, und der eingerichtet ist, von mindes-
tens einer befestigten Fläche gestützt zu wer-
den;
einen vertikalen Rahmen (112), der eingerichtet
ist, der Wand (102) des Containers (100) vertikal
zu folgen und der eingerichtet ist, bewegbar an
seinem unteren Teil mit dem kreisförmigen ho-
rizontalen Rahmen (110) gekuppelt zu werden;
und
eine Montiereinheit (114), die eingerichtet ist,
bewegbar an dem vertikalen Rahmen (112) be-
festigt zu werden und mindestens eine Werk-
zeugmaschine zum Behandeln der Wand (102)
des Containers (100) aufzunehmen,
wobei die Montiereinheit (114) eingerichtet ist,
sich vertikal entlang des vertikalen Rahmens
(112) zu bewegen, und wobei der vertikale Rah-
men (112) eingerichtet ist, sich horizontal ent-
lang des kreisförmigen horizontalen Rahmens
(110) zu bewegen, dadurch gekennzeichnet,
dass
der vertikale Rahmen (112) ein Scharnier (300)
an seinem unteren Teil umfasst, um den verti-
kalen Rahmen (112) um eine horizontale Achse
zu drehen.

2. Vorrichtung nach Anspruch 1, weiterhin umfassend:

eine Vielzahl von der Länge nach einstellbaren
Wandstützen (200), die eingerichtet sind, den
kreisförmigen horizontalen Rahmen (110) wei-
ter gegen die Wände (102) der Containers (100)
zu stützen.

3. Vorrichtung nach Anspruch 1 oder 2, wobei der ver-
tikale Rahmen (112) weiterhin mindestens eine Be-
festigungseinheit (302, 304) zum bewegbaren Be-
festigen des vertikalen Rahmens (112) an der Wand
(102) des Containers (100) umfasst.

4. Vorrichtung nach Anspruch 3 ,wobei die Befesti-
gungseinheit (302, 304) eine Vielzahl von magneti-
schen Elementen umfasst, die mindestens ein rotie-
rendes Rad (404A, 404B) umgeben, um dem verti-
kalen Rahmen (112) zu erlauben, sich horizontal ent-
lang der Wände (102) des Containers (100) zu be-
wegen.

5. Vorrichtung nach Anspruch 4, wobei das mindestens
eine Rad (404A, 404B) in Bezug auf die horizontale
Linie (406) geneigt ist, um das mindestens eine Rad
(404A, 404B) zu zwingen, sich leicht aufwärts aus
der horizontalen Linie (406) zu bewegen.

6. Vorrichtung nach einem der Ansprüche 1 bis 5, wo-
bei der vertikale Rahmen (112) weiterhin eine Kupp-
lungseinheit (600) zum Kuppeln des unteren Teils
des vertikalen Rahmens (112) mit dem kreisförmi-
gen horizontalen Rahmen (110) umfasst, wobei die
Kupplungseinheit (600) eingerichtet ist, den vertika-
len Rahmen (112) näher an der Wand (102) des Con-
tainers (100) zu positionieren als den kreisförmigen
horizontalen Rahmen (110).

7. Vorrichtung nach Anspruch 6, wobei die Kupplungs-
einheit (600) mit dem kreisförmigen horizontalen
Rahmen (110) an mindestens drei Punkten gekup-
pelt ist, wodurch mindestens eine dreieckige Stütze
für den vertikalen Rahmen (112) auf dem horizonta-
len Rahmen (110) ausgebildet wird.

8. Verfahren zum Erstellen einer Vorrichtung zum Be-
handeln horizontal gekrümmter Innenwände (102)
eines Containers (100), wobei das Verfahren um-
fasst:

Ausbilden, innerhalb des Containers (100), ei-
nes kreisförmigen horizontalen Rahmens (110),
der der Einfassung der Innenwände (102) des
Containers (100) horizontal folgt, wobei der
kreisförmige horizontale Rahmen (110) von
mindestens einer Bodenoberfläche gestützt
wird;
Ausbilden eines vertikalen Rahmens (112), der
ein Scharnier (300) zum Drehen des vertikalen
Rahmens (112) um eine horizontale Achse an
seinem unteren Teil umfasst;
Befestigen einer bewegbaren Montiereinheit
(114) zum Aufnehmen von mindestens einer
Werkzeugmaschine an dem vertikalen Rahmen
(112);
Bewegbares Kuppeln eines unteren Teils des

13 14 



EP 2 985 087 B1

9

5

10

15

20

25

30

35

40

45

50

55

vertikalen Rahmens (112) mit dem kreisförmi-
gen horizontalen Rahmen (110); und
Rotieren, um das Scharnier (300), des vertika-
len Rahmens (112) in eine aufrechte Position,
damit dieser der Innenwand (102) des Contai-
ners (100) vertikal folgen kann, wobei die Mon-
tiereinheit (114) eingerichtet ist, sich vertikal ent-
lang des vertikalen Rahmens (112) zu bewegen,
und wobei der vertikale Rahmen (112) einge-
richtet ist, sich horizontal entlang des kreisför-
migen horizontalen Rahmens (110) zu bewe-
gen.

Revendications

1. Agencement pour le traitement de parois intérieures
horizontalement incurvées (102) d’un contenant
(100), comprenant :

un cadre horizontal circulaire (110) configuré
pour suivre le périmètre des parois (102) du con-
tenant (100) horizontalement et configuré pour
être supporté par au moins une surface fixe ;
un cadre vertical (112) configuré pour suivre la
paroi (102) du contenant (100) verticalement et
configuré pour être accouplé de façon mobile
au niveau de sa partie inférieure au cadre hori-
zontal circulaire (110) ; et
une unité de montage (114) configurée pour être
attachée de façon mobile au cadre vertical (112)
et pour monter au moins une machine-outil pour
traiter la paroi (102) du contenant (100),
dans lequel l’unité de montage (114) est confi-
gurée pour se déplacer verticalement le long du
cadre vertical (112), et le cadre vertical (112) est
configuré pour se déplacer horizontalement le
long du cadre horizontal circulaire (110), carac-
térisé en ce que le cadre vertical (112) com-
prend une charnière (300) au niveau de la partie
inférieure pour faire pivoter le cadre vertical
(112) autour d’un axe horizontal.

2. Agencement selon la revendication 1, comprenant
en outre :

une pluralité de supports muraux ajustables
dans le sens de la longueur (200) adaptés pour
supporter le cadre horizontal circulaire (110) da-
vantage contre les parois (102) du contenant
(100).

3. Agencement selon l’une quelconque des revendica-
tions 1 et 2, dans lequel le cadre vertical (112) com-
prend en outre au moins une unité de fixation (302,
304) pour fixer de manière mobile le cadre vertical
(112) à la paroi (102) du contenant (100).

4. Agencement selon la revendication 3, dans lequel
l’unité de fixation (302, 304) comprend une pluralité
d’éléments magnétiques entourant au moins une
roue rotative (404A, 404B) pour permettre au cadre
vertical (112) de se déplacer horizontalement le long
des parois (102) du contenant (100).

5. Agencement selon la revendication 4, dans lequel
l’au moins une roue (404A, 404B) est inclinée par
rapport à la ligne horizontale (406) de manière à for-
cer l’au moins une roue (404A, 404B) à se déplacer
légèrement vers le haut depuis la ligne horizontale
(406).

6. Agencement selon l’une quelconque des revendica-
tions 1 à 5, dans lequel le cadre vertical (112) com-
prend en outre une unité d’accouplement (600) pour
accoupler la partie inférieure du cadre vertical (112)
au cadre horizontal circulaire (110), dans lequel l’uni-
té d’accouplement (600) est configurée pour posi-
tionner le cadre vertical (112) plus près de la paroi
(102) du contenant (100) que le cadre horizontal cir-
culaire (110).

7. Agencement selon la revendication 6, dans lequel
l’unité d’accouplement (600) est accouplée au cadre
horizontal circulaire (110) en au moins trois points,
formant ainsi au moins un support triangulaire pour
le cadre vertical (112) sur le cadre horizontal circu-
laire (110).

8. Procédé de compilation d’un agencement pour trai-
ter des parois intérieures horizontalement incurvées
(102) d’un contenant (100), le procédé comprenant :

la construction, à l’intérieur du contenant (100),
d’un cadre horizontal circulaire (110) suivant le
périmètre des parois intérieures (102) du con-
tenant (100) horizontalement, dans lequel le ca-
dre horizontal circulaire (110) est supporté par
au moins une surface inférieure ;
la construction d’un cadre vertical (112) com-
prenant une charnière (300) au niveau de sa
partie inférieure pour faire pivoter le cadre ver-
tical (112) autour d’un axe horizontal ;
la fixation d’une unité de montage mobile (114)
au cadre vertical (112) pour monter au moins
une machine-outil ;
l’accouplement mobile d’une partie inférieure du
cadre vertical (112) au cadre horizontal circulai-
re (110) ; et
la rotation, autour de la charnière (300), du cadre
vertical (112) jusqu’à une position montante de
manière à suivre la paroi intérieure (102) du con-
tenant (100) verticalement, dans lequel l’unité
de montage (114) est configurée pour se dépla-
cer verticalement le long du cadre vertical (112),
et le cadre vertical (112) est configuré pour se
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déplacer horizontalement le long du cadre hori-
zontal circulaire (110).
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