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Fig. 1

(57) Abstract: The present invention relates a hollow tower with a platform construction arranged 1nside the hollow tower. The platform
construction comprises, a platform (4) having a base (35) configured for supporting a load and/or human, the platform comprises an
attachment member (6) connected to the platform and extending from the platform, a support structure (7) extending at least substantially
along the circumference of the inner wall of the tower construction (1) and having the shape of a ring-shaped or polygonal annulus

providing an opening interior to the support structure.
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TOWER PLATFORM

FIELD OF THE INVENTION

The present invention relates a hollow tower with a platform construction
arranged inside the hollow tower. The platform construction comprises, a platform
having a base configured for supporting a load and/or human, the platform
comprises an attachment member connected to the platform and extending from
the platform, a support structure extending at least substantially along the
circumference of the inner wall of the tower construction and having the shape of
a ring-shaped or polygonal annulus providing an opening interior to the support

structure.

BACKGROUND OF THE INVENTION

In tower construction, such as in windmill tower construction, modular
constructions techniques are often utilized. This entails dividing the tower into
separate vertical elements, which is hoisted, by crane, and joined during the
construction phase. In order to join the tower elements vertically a platform is
constructed across the area of the top opening of the tower element, thereby
creating a flooring across the entire top cross section of the platform that can be
used for joining the first and second tower element together. In other situations, a

fixed platform is provided along the tower wall.

Such a platform floor enables the workers to join the tower elements. A first
element of a tower section will at its top-end have a platform floor extending
across the entire top opening of that tower element. The workers can then use the
platform to join the next element and so forth, thereby creating a working area

for the workers to join the elements together.

After the construction of the tower the platform is essentially made redundant,

expect for occasionally maintenance and inspection related work.

There are two major drawbacks to having such platform during and after the
construction period. Firstly, platform flooring that covers the tower entire opening

(or fixed platforms along the tower wall) are expensive to construct and serve no
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other purpose after the construction period and secondly, as the lifetime period of
the platforms are normally less than the tower elements and joints, such as the
bolts used in the joining process, the platform needs continuous or at least regular
maintenance and inspection adding to the lifetime cost of the platforms and the

tower.

Further, the platform occasionally being used in scheduled inspection of the
flanged connections and health of the tower. These flanged connections are
increasingly being constructed maintenance free, meaning that the only inspection
needed in the construction is for the platforms themselves. A platform of a tower
typically has a service time being smaller than the tower construction, in the case
of a windmill, the certified lifetime can be as high as 25 years. Accordingly, a
platform typically requires service, repair or even replacement during the certified
lifetime of the tower, which clearly is an undesired feature. Further, the platform
hinders the movement of goods and spare parts to the top of the tower, such as
in the case of a windmill, repairs to the nacelle might entail lifting, on the inside of

the tower, spare parts to be used in the generator at the top of the tower.

EP 3 425 136 Al relates to transportation systems, elevator systems, kits, tower

sections and method for performing assembly or maintenance operations towers.

KR 2018 0061923 relates to a platform fixed wind turbine plant with a fixing
plate.

Hence, an improved tower platform would be advantageous, and in particular a
more efficient and/or reliable platform to be used in the construction phase and/or
maintenance phase would be advantageous. Further, a platform construction that
can be certified to have a service free time span comparable to the tower

construction would be advantageous.

OBJECT OF THE INVENTION

It is a further object of the present invention to provide an alternative to the prior
art.
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In particular, it may be seen as an object of the present invention to provide a

tower platform that solves the above-mentioned problems of the prior art.

SUMMARY OF THE INVENTION

Thus, the above described object and several other objects are intended to be
obtained in a first aspect of the invention by providing a hollow tower with a
platform construction arranged inside the hollow tower, the hollow tower
comprising an inner wall and an outer wall;

the platform construction preferably comprises,

- a platform having a base configured for supporting a load and/or human,
the platform comprises an attachment member connected to the platform
and extending from the platform,

- a support structure extending at least substantially along the circumference
of the inner wall of the tower construction and having the shape of a ring-
shaped or polygonal annulus providing an opening interior to the support
Structure,

wherein the support structure is fastened at or to the inner wall of the hollow

tower, and the platform is attached, typically in a releasable manner, to the

support structure by the attachment member.

The realising of the attachment member may in some embodiments be provided
by dismantling some or more parts of the attachment member. In other
embodiments, or in combination, the realising may be provided by lifting the

attachment member off the support structure.

By the present invention, a relative inexpensive platform construction and in

particular a relative inexpensive support structure may be provided.

In preferred embodiments, the platform may be described as hanging from the

support structure by use of the attachment member.

In preferred embodiments, the support structure may be arranged above the
platform and the platform may be suspended below the support structure by the

attachment member.
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Preferably, the attachment member and the support structure may be mutually
shaped to attach to each other and provide the attachment, preferably the
attachment member, a freedom of movement in the circumferential direction of
the support structure, preferably while preventing movement of the attachment
member in a radial direction of the support structure or preferably in general in a
direction inwardly or outwardly relatively to the wall of the tower. Radial is to be
considered to cover also the case of the support structure being in the shape of a
polygonal annulus. Alternatively or in combination therewith, the attachment
member may preferably be constructed to allow the attachment member to move
along the support structure, thereby allowing the platform to be positioned at

different position along the inside of the tower.

With a platform construction according to preferred embodiments, a releasable
platform can obtained by releasing the attachment member from the support
structure. This has inter alia the advantage that the platform may be removed
from the tower construction after, for instance, being used during erecting the
tower and used during erecting another tower. With the platform removed, the
support structure is typically maintained in the tower. Such a support structure
may be certified to have a certified lifetime as the tower construction thereby
typically not requiring any attention and/or service during the certified lifetime of
the tower. Further, upon dismantling of the tower and with the support structure
still present, platform(s) can be connected to the support structure and the

platform(s) can be used during dismantling of the tower.

Further, the attachment member is typically constructed to allow the attachment
member to move along the support structure, thereby allowing the platform to be

positioned at different position along the inside of the tower.

A further advantage of the invention is that the support structure may be
prefabricated or even fabricated on the building site. When prefabricated, the
support structure may be provided in sections, e.qg. fitting into the interior of a
standard container otherwise used for shipping of tower components. The sections
may further more be provided in standard length and is cut, if necessary, to the
particular length e.g. at the building site. The support structure may be made

from a number of different materials such as metal(s), rubber, composites, such
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as composites comprising carbon fibres, Kevlar fibres, glass fibres and
combinations thereof, and/or composites of metal and rubber; however, the

invention is not limited to these materials.

In a particular embodiment, the support structure is made from a pliable material,
such as rubber and a composite material e.qg. including rubber. Also in this case,
the support structure may be provided as sections and, if necessary, cut into
desired length e.g. at the building site. Alternatively or in combination thereto the
support structure may be provide as a string of material e.g. reeled onto a reel
delivered to the building site. Upon fabrication of the support structure a length of
the pliable material is reeled of the reel, cut to have the desired length and
attached to the tower construction, e.g. during production of a vertical segment of

a tower.

If needed, the support structure may be mechanical strengthen at positions where
the support structure is fasten at to the wall of the hollow tower. This could for
instance be a bushing arranged in the support structure allowing a bolt or similar
to go through the support structure inside the bushing and bolt the support
structure to the wall of the tower wall. This is in particular useful when the
support structure is made from a pliable material such as rubber as the bolting
force may be released from the pliable material and applied on the bushing. Such
bushing or strengthened elements in general may be made from metal or other
suitable materials capable of strengthen the support structure.

In some preferred embodiments, the support structure may be of the following
cross-sectional geometric shapes: round, square, cross, H-shaped, I-shaped or

any combination thereof.

In some preferred embodiments, the support structure may be made from metal,

rubber or a combination thereof.

In some preferred embodiments, the support structure may be fastened to the
inner wall by an intermediate connector protruding from a lower position of the

support structure.
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In some preferred embodiments, the platform’s attachment member further
comprises wheels configured for rolling attachment with support structure and/or
the attachment member together with the support structure may preferably be
provided a sufficient low friction for moving the platform along the support

structure.

In some preferred embodiments, the platform’s attachment member may further

comprises a motor to run the wheels and/or to move the attachment member.

In some preferred embodiments, the support structure may comprise one or more
flanges and may have a cross section configured such that wheels may be

moveable between the flanges of the cross section.

In some preferred embodiments, the tower may further comprising fastening
sections each preferably formed as a reinforced section of the inner wall of the

hollow tower, such as the constructional joints of the tower elements.

In some preferred embodiments, the support structure may be sectionalized along
the circumference of the support structure and may comprise flexible joints,
configured for compression and expansion in response to movements of the

hollow tower, arranged in-between sections.

In some preferred embodiments, the fastening of the support structure to the
hollow tower (1) may be provided by a magnetic force, bolting, welding and/or
gluing. The support structure may preferably fastened at discrete positions,
preferably every 2.5 meter, more preferably every 1.5 meter, preferable every

1.0 meter.

In some preferred embodiments, the platform may further comprise a horizontal
supporting member (15) for horizontally supporting the platform preferably by the
horizontal support member abutting the inner wall of the hollow tower preferably

at a position below the support structure.

In some preferred embodiments, the base of the platform may be tilteq,

preferably such that when the horizontal supporting member may be engaged,
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such as abutting the inner wall, the base of the platform may be levelled in

respect to the ground.

In some preferred embodiments, a winch may be located at the top of the tower
and preferably adapted for being connected to the platform, preferably such that
the winch can winch down the platform, when the attachment member is

detached from the support structure.

In some preferred embodiments, the platform may be modular, such that the
platform can be disassembled.

In some preferred embodiments, the platform comprises sides hinged to a base,
said hinging may be provided so as allow the sides to be folded inwardly and
towards the base to provide a flat-packaged platform.

In some preferred embodiments, one or more guiding rails may be vertically
placed on the inner wall of the tower, such that the one or more guiding rails may
guide the platform when being winched down.

In some preferred embodiments, the platform may be attached to the guiding

rails by a cable.

In some preferred embodiments, the platform may be attached to the guiding
rails by use of a connector located on the platform preferably enabling positioning

control of the platform e.g. during vertical movement.

In another aspect, the invention relates to a method for construction a tower
preferably comprising the steps of
- assembling on the ground a first section of the tower,
- securing on a top inner section of the first section of the tower, as detailed
in any of the preceding claims, the support structure and the platform,
- assembling the first section of the tower to a foundation and assembling a
second tower section on the ground attached to the second tower section

the support structure and platform,
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- assembling the second section on top of the first section by use of the
platform on the first section,

- preferably when the tower is fully erected, winching the platforms down to
the base of the tower, preferably leaving one platform remaining,

- preferably dismantling the platforms at the bottom of the tower.

Further aspects and embodiments are presented in the accompanying claims as

well as in the detailed description of preferred embodiments of the invention.

BRIEF DESCRIPTION OF THE FIGURES

The tower platform according to the invention will now be described in more detail
with regard to the accompanying figures. The figures show ways of implementing
the present invention and are not to be construed as being limiting to other
possible embodiments falling within the scope of the attached claim set.

Figure 1 shows an embodiment of the invention,

Figure 2 shows an embodiment of an intermediate connector the support structure

and the wall of the tower are shown in a cross sectional view,

Figure 3 shows in a cross sectional view an embodiment of the connecting

between the support member and the attachment member,

Figure 4 shows an embodiment of intermediate connectors,

Figure 5 shows an embodiment of the platform with supporting members,

Figure 6 shows an embodiment in which the platform is winched down the tower,

in fig. 6, the faces of the tower is drawn transparent to reveal interior details,

Figure 7 shows an embodiment, wherein guiding rails are attached to the inside of

the tower,
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Figure 8 shows in a cross section view an embodiment, where the supporting
member is engaged and wherein the base of the platform may be slightly tilted,

such that the person is level,

Figure © shows a construction timeline for a tower according to an embodiment of

the present invention,

and

Figure 10 shows in a cross sectional view of an embodiment in which the support
structure is shaped as an I-beam which is attached to the wall of the tower by an

intermediate connector.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS
Reference is made to fig. 1 schematically illustrating a hollow tower 1 with a
platform construction 1. As schematically illustrated, the hollow tower comprises a

platform construction arranged inside the hollow tower 1.

The hollow tower is typically formed as a shell construction (although the
invention is not limited to such constructions) and the construction has an inner
wall 2 and an outer wall 3. Obviously, the inner wall faces towards the inner void
of the tower 1. In the embodiment shown, the tower is made from assembling a
number of plate shells along their vertical and horizontal edges to form a cross

sectional view being polygonal.

As illustrated the platform construction comprises a platform 4 having a base 5
configured for supporting a load and/or human. The platform 4 is, as illustrated,
typically, formed as a basket with sides and a bottom forming the base 5. Thus,
personnel as well as equipment may be accommodated in the platform in a secure
manner. The actual size of the platform 4 is typically selected so as to be
sufficiently large to accommodate personnel and equipment while as the same
time allow the platform to be manoeuvred into different positions within the tower

(this latter aspect will be detailed below).
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In a preferred embodiment (not shown in the figures) the platform 4 comprises
sides hinged to the base 5. The hinging is provided to allow the sides to be folded
inwardly and towards the base 5 so as to provide a flat-packaged platform. By
this, the flat-packaged platform 4 may be more easily transported when not in
use. In such embodiments, the attachment member(s) 6 may either be
dismantable connected to the platform, or may be hinged to the platform 4 so
that it/they can be arranged in position where they do not represent essentially
protruding elements. In a further embodiment, the sides and/or the attachment

member(s) 6 may be releasable, e.g. by dismantling, connected to each other.

The platform 4 is in some instances used in connection with tools, typically being
heavy tools, representing a load to be carried by a worker. To limit the amount of
lifting for the workers, the platform 4 may be equipped with tool carrying assisting
member, which may be a spring or other element mechanically connected to the
tool to reduce the weight experienced by the worker. Such tool carrying assisting
member is typically arranged on some kind of a rail allowing the worker to use the

tool at different positions.

Although the platform in the embodiment shown is illustrated as a rectangular box
shape, the platform 4 may be shaped to mimic the interior rounded shaped of the
tower to allow the platform to be accommodated throughout its horizontal

extension in close proximity to the inner wall 2.

The platform 4 has (at least) two attachment members 6 connected to the
platform 4 and extending from the platform 4. The attachment members 6 are

used to suspend the platform from the illustrated support structure 7.

In the embodiment shown in fig. 1, only two such attachment members 6 are
illustrated, although it is often preferred to have at least two attachment members
6 to provide a stable suspension and operation of the platform 4. In such
embodiments, the two attachment members 6 are typically disposed
symmetrically in horizontal directions, and typically one at each horizontal end of

the platform.
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The platform construction further has a support structure 7 extending at least
substantially along the circumference of the inner wall 2 of the tower construction
1 and having the shape of a ring-shaped or polygonal annulus providing an
opening 11 interior to the support structure 7. The opening 11 is not labelled with
a reference number in fig. 1, since it is represented by the void inside the

annulus.

This support structure 7 is fastened at or to the inner wall 2 of the hollow tower 1.
This can be done in numerous ways, including using already available bolted joints
used for bolting together segments and elements of the hollow tower. This could
in an embodiment be the bolts used to bolt together vertically neighbouring

segments in the tower.

In another embodiment, the tower comprises a number of vertical segments, each
typically formed by elements welded together. Such vertical segments are
typically bolted together by bolting together inwardly protruding flanges. In such
tower constructions, the support structure may be attached to the inwardly
protruding flanges, e.qg. by bolting the structure directly to the flanges or by

suspending the support structure, e.g. by a wire, from the flanges.

In one embodiment, the support structure is attached to the inner wall 4 of the

hollow tower 1 by use of magnets.

Some towers are made up by sections being welded together along perimeters of
the tower. In such welded constructions, through going openings may be provided
in the tower wall for attaching the support structure to the wall of the tower. If
considered necessary, a lining may be provided to the through going openings,

e.qg. to relieve stress induced by the attachment of the support structure 7.

The may be provided a space between the inner wall 2 and the platform 4. To
avoid, or at least attempting to avoid, material and/or tools falling from the
platform 4 to the bottom of the tower, this space may be occupied by a member

mimicking the outlined of the space.
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The platform 4 is attached to the support structure 7 via the attachment member
0.

Such a configuration, as described above, allows for a design of the platform for
use in the construction process which minimizing the material use and overall
maintenance needed in a hollow tower 1. Attaching the platform 4 on a support
structure 7 by means of an attachment member 6 gives the possibility of
inspecting and maintaining the inner wall 2 or other installation present on the

inner wall 2 of the tower construction as well as during assembly of the tower.

The support structure 7 may be provided numerous different cross sections and
the actual choice is often made in dependency of how the attachment member(s)
6 is to be attached to the support structure 7. Such shapes may be of the
following cross-sectional geometric shapes: round, square, cross, H-shaped, I-

shaped or any combination thereof.

Further, it also makes a platform floor spanning across the entire cross-sectional
top opening of a tower element redundant. This will in turn reduce the overall
maintenance cost of the construction, as well as having fewer inspection of the

construction during the tower’s lifetime.

As illustrated in fig. 2, one possible way to attach the support structure 7 to the
inner wall 4 is to make use of an intermediate connector 14 protruding from a

lower position of the support structure 7. That the intermediate connector 14 is
protruding from a lower position is found advantageously since it does not take up
space in upper position typically used to attach the attachment member 6 to the

support structure.

Further, this intermediate connector 14 can be connected to the bolt connection
located on the tower. These bolt connections 25 are used to join tower segments
together during the construction period. The bolts connections 25 can be seen in

figure 8.

In a preferred embodiment, the support structure 7 is made from string of rubber,

such as an elongated rubber shaped element, preferably having a constant cross
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section. However, other materials than rubber can be used for the manufacturing
of the support structure. Such a string may be attached to the inner wall 4 by use
of such intermediate connectors 14. Alternatively, the string of rubber may have
magnets embodied and used for attaching the string to the inner wall 4. It is
noted that the number of intermediate connectors 14 or magnets should be
selected preferably to limit the flexion of the support structure 7 when carrying

the load of the platform 4.

With reference to fig. 3, in embodiments where the support structure 7 is made
from material(s) which may need strengthening at the attachment positions, a
bushing (not shown) may be arranged co-axially with the connecting member 28
in the support structure 7 with the connecting member 28 protruding inside the
bushing. The bushing may typically extend the whole width of the support
structure and the space 27 may be left out. In case a space is needed between
the wall 2 and the support structure 7, the bushing may extend beyond the
surface of the support structure so as to provide a spacing. While this is
particular useful in embodiments where the support structure is made from a
pliable material, such bushing may be used in general to provide a local

strengthening of the support structure 7.

Embodying the support structure from a string of rubber has inter alia the
advantage that the support structure 7 may be fabricated on-site by reeling-out
and cutting of a sufficient length of rubber (from a reel holding the rubber), as

well as lowering the maintenance required for the platform.

In order for the platform 4 to move along the support structure 7 the attachment
member 6 and the support structure 7 are mutually shaped to attach to each
other and provide the attachment a freedom of movement in the circumferential
direction of the support structure 7 while preventing movement of the attachment
member 6 in a radial direction of the support structure 7. This has the effect that
in order to access sections of the inner wall 4, the platform 4 can be move along
the support structure 7, thereby not requiring a deck extending along the entire

circumference.
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Not needing a deck along the entire circumference greatly reduces the material
use and the stress experienced by the tower. Furthermore, a tower normally
requires several decks heigthwise in a tower construction, to be able to inspect
different segments of the inner wall and during the construction phase, as a tower

IS normally manufacturing in @ modular fashion.

Referring to fig. 3 an embodiment could also comprise wheels 12 on the
attachment member 6, or the attachment member together with the support
structure is provided a sufficient low friction, enabling it to move along the

support member 7.

Such a design is illustrated in fig. 3, wherein the connection between the platform
and the tower is shown in a cross sectional view. In this embodiment, the support
structure 7 is in the shape of an H-shaped beam, such that the attachment
members’ 6 wheels 12 fits in between the flanges of H-shaped beam flanges 16

and can move along the H-beam.

In the embodiment shown in fig. 3, the wheels 12 are each arranged on a shaft 30
allowing the wheels to rotate. The shafts 30 are arranged in a downwardly
protruding member 35 of the attachment member 6 (the protruding member 35
may extend to the base 5). The support structure 7 is attached to the wall of the
tower by a bolt 28 secured by nuts 29, typically made from metal, such as steel.
The H-shaped part is typically made from rubber (or other material) and this H-
shaped (or I-shaped depending on the viewing direction) part may be distanced
from the wall of the tower by the shown spacer 27. However, the invention is not
limited to such H-shape since other shapes such as round, square, cross, H-
shaped, I-shaped or any combination thereof. The attachment/de-attachment of
the attachment member to/from the support member 7 may e.g. be provided by
removing the lower wheel 12 though e.qg. disconnecting the lower shaft 30 from

the downwardly protruding member 35 of the attachment member 6.

In a preferred embodiment, the platform’s 4 attachment member 6 further
comprises a motor to run the wheels 12. This motor may be present in the

attachment member 6 or located elsewhere on the platform construction.
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In an embodiment fastening sections are each formed as a reinforced section 13
of the inner wall 2 of the hollow tower 1, such as the constructural joints of the
tower elements, which is the connection points of the plate shells comprising the
tower. This will ensure that the forces exerted by platform on the tower does not
structurally compromise the tower. The intermediate connector or the support
structure can then advantageous be attached to the reinforced section. In normal
tower construction, fastening sections, bolts connections, are normally provided at
the top of each tower element for joining of the vertical tower elements together.
These fastening sections can in an embodiment be used to fasten the intermediate

connector or the support structure to the tower construction.

In some preferred embodiments, the support structure 7 is sectionalized along the
circumference of the support structure 7 and comprises flexible joints 14 as
illustrated schematically in fig. 4. The flexible joints are typically configured for
compression and expansion in response to movements of hollow tower and are

arranged in-between sections.

In an embodiment the fastening of the support structure 7 to the hollow tower 1
iS provided by magnetic force, bolting, wielding and/or gluing. The support
structure 7 is preferably fastened at discrete positions, preferably every 2.5

meter, more preferably every 1.5 meter, preferably every 1.0 meter.

The magnetic force may preferably be embodied as embedding magnets in the
support structure 7, such as embedded in a support structure made from pliable
material such as rubber. The magnetic force is then typically obtained by the
tower being made from or a magnetisable material or made from a material
comprising a magnetisable material. The magnets may be embedded at those
discrete position mentioned above, or the magnets may be a row of discrete
magnets arranged side-by-side along the support structure with alternating

polarity so that the support structure is fastened to the wall along its length.

Referring to figure 5, the platform 4 further comprises a horizontal supporting
member 15 for horizontally supporting the platform 4 by the support member 15
abutting the inner wall 2 of the hollow tower 1 at a position below the support

structure 7.
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Such a horizontal supporting member 15 may have one or more wheels abutting
the inner wall. The supporting member 15 may be is extendable in a longitudinal
direction (in the direction away from the inner wall) wherein the horizontal
supporting member 15 is configured to extend, so as to push or force the
suspended platform away from the inner wall, creating a horizontal force on the

wheel(s) of the horizontal supporting member 15.

The main feature of the supporting member 15 may in an embodiment provide or

increase the stability of the platform, when hung from the support structure 7.

Reference is made to fig. 10 schematically illustrating a further embodiment
according to the invention. The embodiment is shown in a cross sectional view in
vertical plane perpendicular to the tower wall. In the disclosed embodiment, the
support structure 7 is shaped as a I-beam which is connected to the intermediate
connector 14 by use of a bolt assembly 25, 29. The intermediate connector 14 has
a triangular shape with two flanges at the end of the legs. These flanges assist in
bolting the intermediate connector 14 to the inside of the tower wall by use of a

bolt assembly 25, 29 as shown.

In a specific preferred embodiments where the tower is made up by bolting
together plate shells along their vertical and horizontal edges, the intermediate
connector 14 is advantageously bolted to the tower by use of these bolt

connections.

Although only one intermediate connector 14 is shown in fig. 10, a plurality of
individual intermediate connectors 14 are distributed along the inner wall of the
tower, typically at the same vertical position and in a number and with a spacing

sufficient to carry the load to be applied on the support structure 7.

The platform construction shown in fig. 10 comprises a set of wheels 12 arranged
on opposite sides of the support structure 7. Each wheel 12 is recessed where the
recess is shaped so as to receive a flange of the I-beam, typically in a fit that
allows the wheel to travel along the flange and at the same time prevents
substantial sideway movements of the wheel. The two wheels 12 are rotatably

connected to the downwardly protruding member 35 which holds the base 5 (not
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shown). In the embodiment shown, the wheels are arranged on a shaft 30 bolted
to the downwardly protruding member 35 at one end and having a nut in the
other end. It is in general preferred to have at least to sets of wheels 12 with
attachment member to allow for a stable suspension of the base 5 (e.g. as
illustrated in fig. 1). The attachment/de-attachment of the attachment member
to/from the support member 7 may e.qg. be provided by removing the lower wheel
12 though e.qg. disconnecting the lower shaft 30 from the downwardly protruding

member 35 of the attachment member 6.

The use of an I-beam may render a horizontal supporting member 15 (as
disclosed e.qg. in fig. 5) superfluous as the two recessed wheels 12 each receiving
a flange or the I-beam may provide sufficient stability to prevent tilting. However,
it is within the scope of the invention to include one or more horizontal supporting
members 15 to decrease the risk of tilting.

Within scope of the invention is embodiments not having the lower wheel 12. In
such embodiments, the gravity forces are typically sufficiently large to prevent the
upper wheel 12 from derailing. However, measure may be implemented to
prevent derailing such as safety hooks engaging with the underside of the upper

flange of the I-beam.

Further, when the lower wheel(s) 12 is(are) not present, a T-beam may be used
instead of an I-beam.

The support structure 7 is made from a material as otherwise disclosed herein,

such as rubber, metal of a combination thereof.

After the construction of the tower, it may be advantageous to remove the
platforms from the support structure, such as to be able to reuse the platform in
the construction of a different tower. In such a situation, an embodiment as
shown in figure 6 is advantageous. In this embodiment, a winch is located at the
top of the completed tower, which is able to winch the platform down to the base

of the tower.
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Normally tower constructions have a winch located at the top of the tower. Such
winches are placed there during the construction period in order for materials and
people to be moved to the top and vice versa. In the case of a windmill, such a
winch is placed in the nacelle. This winch can be used to winch down the platform,
used during the construction, such that they can be reused. In such cases, the
cable of the winch is connected to the platform and the platform is detached from

the support structure.

In such an embodiment, all the platforms except one will be winched down and
reused. The remaining platform can be used to inspect the support structure and
tower connection. This last platform can then be winched, using the winch, to the
different locations on the tower using the support structures on the platform. This
one platform can then be used to inspect the entire inner construction of the

tower.

The platforms can in an embodiment be constructed in a modular manner,
wherein the platform can be disassembled and transported out of the tower. At
the base of the tower is normally a small opening to the inside, so by being able
to disassemble the platform, the platform is able to be transported out of the

inside of the tower, through the small opening at the bottom.

When winching down the platforms from the support structure a guiding rail 8 can
in an embodiment be provided, as shown in figure 7, where a guide rail 8 is
provided along the vertical tower segment. In other embodiment more than one
guide rail, such as two, are arranged running parallel with a distance, such as a a

constant distant in between them, in the vertical direction of the tower.

The platform can be attached to the guiding rail(s) 8 with by a cable or a
moveable connection. As the winching cable is in an embodiment flexible, the
platform does not need to be centred in the middle of the tower construction, but
IS also able to be at the surface of the inner wall. A guiding rail fixating the
platform to the inner wall of the tower could, in an embodiment, be envisioned.
The main function of the guiding rail is to ensure that the platform does not hit
the inner wall, thereby potentially causing damage to the structure, thus enabling

positioning control of the platform e.qg. during vertical movement.
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In such embodiments, a supporting member may also be present in order to
stabilize the platform, such that a worker can be supported and work on the
platform. Such platforms, may primary be used in the construction phase of the
tower, and as depicted in figure 8 may be constructed such that a worker has the
ability and reach to fastened the next second tower segment 17. In these
embodiments, the platform flooring that normally covers the entire cross-section

of the tower can be eliminated.

In such embodiments, the base 5 of the platform 4 may be tilted, such that when
the horizontal supporting member 15 is engaged, the base 5 of the platform 4 is

levelled 26 in respect to the ground.

Further, in fig. 8 the support structure 7 or the intermediate connector is
connected at a bolt connection hole 24, which in some embodiment is also used
for the joining of the vertical tower elements and in other embodiments a
separate hole 24 used only for connecting support structure 7 or the
intermediated connector to the tower. The figure further shows the worker having
unhindered access, by using the platform to join the tower elements together, by

applying the bolts 25.

In figure 9, the use of the tower platform in an embodiment is shown. In this
embodiment, construction of the tower comprises the steps of
- assembling on the ground a first section of the tower,
- securing on the top inner section of the first section of tower, as disclosed
herein, the support structure and the platform,
- assembling the first section of the tower to the foundation and assembling
a second tower section 17 on the ground with the support structure and the
platform,
- assembling the second section on top of the first section by use of the
platform on the first section,
- when the tower is fully erected winching the platforms down to the base of
the tower, preferably leaving one platform remaining,

- dismantling the platforms at the bottom of the tower.
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As shown in figure 9, the construction of a tower, such as a windmill tower starts
by constructing on the ground a vertical segment of the tower. In that vertical
segment the support structure 7 and the platform 4 is assembled, as shown in
fig. 9, details 18, 19 and 20. When the first vertical segment is completed, the
next second tower segment 17 is constructed to fit upon the first tower segment
and includes the platform construction. The walls of the front side of the tower
has been removed to show the inner workings of the platform and method for

constructing a tower using the platform.

The worker can use the platform on the first segment to fasten together the first
and second tower element. This is repeated until the tower has reach its full

height. The last segment may not need the platform in the case of a conventional
tower, but in a windmill in order to install the nacelle, the last tower segment still
requires the last tower segment to have the platform construction for joining the

nacelle and the last tower segment.

When the tower is fully constructed the platform can be detached from the
support member, such as to reuse the platform themselves and their attachment
members, as shown in figure 9, detail 23, the platforms are removable from the
tower construction and can accordingly be reused in the construction of another
tower, lowering both the material needed, cost and maintenance in the
construction of multiple towers. The platforms are, as described earlier in the
application, winched down using the tower winch, which in the case of a windmill

IS located in the nacelle, dissembled and reused.

Although the present invention has been described in connection with the
specified embodiments, it should not be construed as being in any way limited to
the presented examples. The scope of the present invention is set out by the
accompanying claim set. In the context of the claims, the terms “comprising” or
“comprises” do not exclude other possible elements or steps. Also, the mentioning
of references such as "a” or "an” etc. should not be construed as excluding a
plurality. The use of reference signs in the claims with respect to elements
indicated in the figures shall also not be construed as limiting the scope of the
invention. Furthermore, individual features mentioned in different claims, may

possibly be advantageously combined, and the mentioning of these features in
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different claims does not exclude that a combination of features is not possible

and advantageous.
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32 Crane

33 Completed tower

34 Reusable platform(s)

35 Downwardly Protruding Member.

[temized list of embodiments

I[tem 1. A hollow tower with a platform construction arranged inside the hollow

tower (1), the hollow tower comprising an inner wall (2) and an outer wall (3);

the platform construction comprises,

- a platform (4) having a base (5) configured for supporting a load and/or
human, the platform (4) comprises an attachment member (6) connected
to the platform (2) and extending from the platform (2),

- a support structure (7) extending at least substantially along the
circumference of the inner wall (4) of the tower construction (1) and having
the shape of a ring-shaped or polygonal annulus providing an opening (9)
interior to the support structure (7),

wherein the support structure is fastened at or to the inner wall (2) of the hollow

tower (1), and the platform (4) is attached to the support structure (7) by the

attachment member (6).

[tem 2. A hollow tower according to item 1, wherein the support structure (7) is of
the following cross-sectional geometric shapes: round, square, cross, H-shaped, I-

shaped or any combination thereof.

[tem 3. A hollow tower according to any of the preceding items, wherein the

support (7) structure is made from metal, rubber or a combination thereof.

[tem 4. A hollow tower according to any of the preceding items, wherein the
support structure (7) is fastened to the inner wall by an intermediate connector

(14) protruding from a lower position of the support structure (7).

I[tem 5. A hollow tower according to any of the preceding items, wherein the
attachment member (6) and the support structure (7) are mutually shaped to
attach to each other and provide the attachment, preferably the member (6), a

freedom of movement in the circumferential direction of the support structure (7)
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while preventing movement of the attachment member (6) in a radial direction of

the support structure.

[tem 6. A hollow tower according to any of the preceding items, wherein the
platform’s (4) attachment member (6) further comprises wheels (12) configured
for rolling attachment with support structure (7) and/or the attachment member
together with the support structure is provided a sufficient low friction for moving

the platform along the support structure (7)

[tem 7. A hollow tower according to item 6, wherein the platform’s (2) attachment
member (6) further comprises a motor to run the wheels (12) and/or to move the

attachment member.

[tem 8. A hollow tower according to any of the preceding items, where the
support structure (7) is has a cross section configured such that wheels (12) are

moveable between the flanges (16) of the cross section.

[tem 9. A hollow tower according to any of the preceding items, wherein the tower
further comprising fastening sections (6) each formed as a reinforced section (13)
of the inner wall (4) of the hollow tower (1), such as the constructional joints of

the tower elements.

Item 10. A hollow tower according to any of the preceding items, wherein the
support structure (7) is sectionalized along the circumference of the support
structure (7) and comprises flexible joints (14), configured for compression and
expansion in response to movements of hollow tower, arranged in-between

sections.

I[tem 11. A hollow tower according to any of the preceding items, wherein the
fastening of the support structure (7) to the hollow tower (1) is provided by a
magnetic force, bolting, welding and/or gluing, the support structure (7) is
preferably fastened at discrete positions, preferably every 2.5 meter, more

preferably every 1.5 meter, preferable every 1.0 meter.
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[tem 12. A hollow tower according to any of the preceding items, wherein the
platform (2) further comprises a horizontal supporting member (15) for
horizontally supporting the platform (2) by the support (15) abutting the inner
wall (4) of the hollow tower (1) at a position below the support structure (7).

[tem 13. A hollow tower according to item 12, wherein the base (5) of the
platform (4) is tilted, such that when the horizontal supporting member (15) is
engaged the base (5) of the platform (4) is levelled (26) in respect to the ground.

[tem 14. A hollow tower according to any of the preceding items, wherein a winch
(9) is located at the top of the tower (1) and adapted for being connected to the
platform (4), such that the winch (9) can winch down the platform, when the

attachment member (6) is detached from the support structure (7).

[tem 15. A hollow tower according to any of the preceding items, where the

platform (3) is modular, such that the platform 4 can be disassembled.

[tem 16. A hollow tower according to any of the preceding items, wherein one or
more guiding rails (8) are vertically place on the inner wall (2) of the tower, such
that the one or more guiding rails (8) can guide the platform (4) when being

winched down.

[tem 17. A hollow tower according to item 16, wherein the platform (4) is
attached to the guiding rails (8) by cable (10).

[tem 18. A hollow tower according to item 16 or 17, wherein the platform is
attached to the guiding rails by use of a connector located on the platform

enabling positioning control of the platform e.g. during vertical movement.

[tem 19. A method for construction a tower comprising the steps of
- assembling on the ground a first section of the tower,
- securing on the top inner section of the first section of the tower, as
detailed in any of the preceding items, the support structure and the

platform,
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- assembling the first section of the tower to the foundation and assembling
a second tower section on the ground attached to it the support structure
and platform,
- assembling the second section on top of the first section by use of the
5 platform on the first section,
- when the tower is fully erected, winching the platforms down to the base of
the tower, preferably leaving one platform remaining,

- preferably dismantling the platforms at the bottom of the tower.

10 Item 20. A method for dismantling a tower comprising a support structure as
detailed in any of the preceding items 1-18, the method comprising the steps of
) attaching a platform as detailed in any of the preceding items 1-18 to the
support structure of an upper most tower section,
i) dismantling and removing the upper most top section of the tower
15 involving use of the platform, whereby the section below the upper most
section becomes the upper most section
the method comprising a number of repetitions of steps i) and ii) typically until all

sections of the tower are dismantled.
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CLAIMS

1. A hollow tower with a platform construction arranged inside the hollow tower

(1), the hollow tower comprising an inner wall (2) and an outer wall (3);

the platform construction comprises,

a platform (4) having a base (5) configured for supporting a load and/or
human, the platform (4) comprises an attachment member (6) connected
to the platform (2) and extending from the platform (2),

a support structure (7) extending at least substantially along the
circumference of the inner wall (4) of the tower construction (1) and having
the shape of a ring-shaped or polygonal annulus providing an opening (9)

interior to the support structure (7),

wherein

the support structure is fastened at or to the inner wall (2) of the hollow
tower (1), and the platform (4) is attached to the support structure (7) by
the attachment member (6),

the support structure (7) is arranged above the platform (4) and the
platform (4) is suspended below the support structure (7) by the
attachment member (6), and

the attachment member (6) and the support structure (7) are mutually
shaped to attach to each other and provide the attachment, preferably the
attachment member (6), a freedom of movement in the circumferential
direction of the support structure (7) while preventing movement of the

attachment member (6) in a radial direction of the support structure.

2. A hollow tower according to claim 1, wherein the support structure (7) is of the

following cross-sectional geometric shapes: round, square, cross, H-shaped, I-

shaped or any combination thereof.

3. A hollow tower according to any one of the preceding claims, wherein the

support (7) structure is made from metal, rubber or a combination thereof.

4. A hollow tower according to any one of the preceding claims, wherein the

support structure (7) is fastened to the inner wall by an intermediate connector

(14) protruding from a lower position of the support structure (7).
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5. A hollow tower according to any one of the preceding claims, wherein the
platform’s (4) attachment member (6) further comprises wheels (12) configured
for rolling attachment with support structure (7) and/or the attachment member
together with the support structure is provided a sufficient low friction for moving

the platform along the support structure (7).

6. A hollow tower according to claim 5, wherein the platform’s (2) attachment
member (6) further comprises a motor to run the wheels (12) and/or to move the

attachment member.

7. A hollow tower according to any one of the preceding claims, where the support
structure (7) comprising flanges (16) and has a cross section configured such that

wheels (12) are moveable between the flanges (16) of the cross section.

8. A hollow tower according to any one of the preceding items, wherein the tower
further comprising fastening sections (6) each formed as a reinforced section (13)
of the inner wall (4) of the hollow tower (1), such as the constructional joints of

the tower elements.

9. A hollow tower according to any one of the preceding claims, wherein the
support structure (7) is sectionalized along the circumference of the support
structure (7) and comprises flexible joints (14), configured for compression and
expansion in response to movements of the hollow tower, arranged in-between

sections.

10. A hollow tower according to any one of the preceding claims, wherein the
fastening of the support structure (7) to the hollow tower (1) is provided by a
magnetic force, bolting, welding and/or gluing, the support structure (7) is
preferably fastened at discrete positions, preferably every 2.5 meter, more

preferably every 1.5 meter, preferable every 1.0 meter.

11. A hollow tower according to any one of the preceding claims, wherein the
platform (2) further comprises a horizontal supporting member (15) for

horizontally supporting the platform (2) by the horizontal support member (15)
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abutting the inner wall (4) of the hollow tower (1) at a position below the support

structure (7).

12. A hollow tower according to claim 11, wherein the base (5) of the platform (4)
IS tilted, such that when the horizontal supporting member (15) is engaged, the

base (5) of the platform (4) is levelled (26) in respect to the ground.

13. A hollow tower according to any one of the preceding claims, wherein a winch
(9) is located at the top of the tower (1) and adapted for being connected to the
platform (4), such that the winch (9) can winch down the platform, when the

attachment member (6) is detached from the support structure (7).

14. A hollow tower according to one any of the preceding claims, where the
platform (3) is modular, such that the platform (4) can be disassembled.

15. A hollow tower according to any one of the preceding claims, wherein the
platform (4) comprises sides hinged to a base (5), said hinging is provided so as
allow the sides to be folded inwardly and towards the base (5) to provide a flat-

packaged platform.

16. A hollow tower according to any one of the preceding claims, wherein one or
more guiding rails (8) are vertically placed on the inner wall (2) of the tower, such
that the one or more guiding rails (8) can guide the platform (4) when being

winched down.

17. A hollow tower according to claim 16, wherein the platform (4) is attached to
the guiding rails (8) by a cable (10).

18. A hollow tower according to claim 16 or 17, wherein the platform is attached
to the guiding rails by use of a connector located on the platform enabling

positioning control of the platform e.g. during vertical movement.
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19. A method for construction a tower comprising the steps of

assembling on the ground a first section of the tower,

securing on a top inner section of the first section of the tower, as detailed
in any of the preceding claims, the support structure and the platform,
assembling the first section of the tower to a foundation and assembling a
second tower section on the ground attached to the second tower section
the support structure and platform,

assembling the second section on top of the first section by use of the
platform on the first section,

when the tower is fully erected, winching the platforms down to the base of
the tower, preferably leaving one platform remaining,

preferably dismantling the platforms at the bottom of the tower.
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