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SUSPENDED DECK SYSTEMS, KITS, AND
METHODS OF INSTALLING, INSPECTING,
AND REPAIRING A SUSPENDED DECK
SYSTEM

RELATED APPLICATION

This application claims the benefit of U.S. Provisional
Application No. 61/998,053, filed Jun. 17, 2014. The dis-
closure of this related application is hereby incorporated into
this disclosure in its entirety.

FIELD

The disclosure relates generally to the field of suspended
decks.

BACKGROUND

Wind turbines and other tower structures frequently
include multiple decks disposed at several levels in an inner
chamber of the tower. During construction of the tower, the
decks facilitate tower assembly by providing a stable plat-
form when making flange-to-flange connections while con-
necting adjacent tower sections. The decks are useful after
tower construction is complete, too, providing a resting
place for weary tower climbers, a staging place for tools and
equipment, and a base from which inspections and mainte-
nance activities can be performed.

Conventional tower decks are typically supported from
below by steel angles or other components rigidly welded
and/or bolted to the tower wall and, for ease of construction,
are usually installed while the tower section is in a horizontal
position on the ground before it is vertically installed as part
of the tower. During construction and the service life of the
tower, it periodically becomes necessary to inspect, perform
maintenance, and/or make repairs to the decks, the steel
angles, or other components attaching the deck to the tower.
For example, it is often necessary to inspect and repair the
welds between components. Except for structures that are
very close to the ladder that extends through the tower,
inspection and repair of these components can be extremely
difficult due to their position on the underside of the deck.

In addition to decks that are supported from underneath
the deck, the art provides examples of decks that are
suspended by elongated tensile load carrying members that
are each attached at an upper end to the upper flange of the
tower section and at a lower end to the lower flange of the
tower section. However, these examples present significant
drawbacks, such as requiring the manipulation of the upper
and lower flanges of the tower section to secure attachment
of the load carrying members. In addition, these examples
position multiple load carrying members throughout the
height of the tower and position a portion of each of the load
carrying members below each deck within the tower. This
structural arrangement makes inspection and repair of these
components extremely difficult and creates a generally
crowded environment within the tower, which can make
working within the tower more dangerous. Furthermore,
long distances separate some of the decks from the point of
attachment on the upper flange and/or lower flange, which
results in large moment transfers between the tower and the
deck after the tower has been assembled.

A need exists, therefore, for improved suspended deck
systems, kits, and methods of installing, inspecting, and
repairing a suspended deck system.

10

15

20

25

30

35

40

45

50

55

60

65

2

BRIEF SUMMARY OF SELECTED EXAMPLE
EMBODIMENTS

An example embodiment of a suspended deck system for
attachment to a tower section comprises a plurality of
bosses, a plurality of links, and a deck. The tower section has
a tower section lengthwise axis, a tower section first end, a
tower section second end, and a tower section body that
defines a tower section first flange at the tower section first
end, and a tower section second flange at the tower section
second end. The plurality of bosses is attached to the tower
section body between the tower section first flange and the
tower section second flange. FEach link of the plurality of
links has a link first end, a link second end, and a link length
that extends from the link first end to the link second end.
The link first end of each link of the plurality of links is
attached to a boss of the plurality of bosses. The deck has a
deck diameter and is attached to the link second end of each
link of the plurality of links. The deck diameter is greater
than the link length of each link of the plurality of links.

Another example embodiment of a suspended deck sys-
tem comprises a tower section, a plurality of bosses, a
plurality of links, and a deck. The tower section has a tower
section lengthwise axis, a tower section first end, a tower
section second end, and a tower section body that defines a
tower section first flange at the tower section first end, and
a tower section second flange at the tower section second
end. The plurality of bosses is attached to the tower section
body between the tower section first flange and the tower
section second flange. Each link of the plurality of links has
a link first end, a link second end, and a link length that
extends from the link first end to the link second end. The
link first end of each link of the plurality of links is attached
to a boss of the plurality of bosses. The deck is attached to
the link second end of each link of the plurality of links. The
deck has a deck body that has a deck diameter. The deck
diameter is greater than the link length of each link of the
plurality of links.

Another example embodiment of a suspended deck sys-
tem comprises a tower that has one or more first tower
sections and one or more second tower sections. Each of the
one or more first tower sections includes a plurality of
bosses, a plurality of links, a deck, and a plurality of
fasteners. Each of the one or more first tower sections has a
tower section lengthwise axis, a tower section first end, a
tower section second end, and a tower section body that
defines a tower section first flange at the tower section first
end, and a tower section second flange at the tower section
second end. Each boss of the plurality of bosses is attached
to a tower section body of a tower section of the one or more
first tower sections between the tower section first flange and
the tower section second flange. Each link of the plurality of
links has a link first end, a link second end, and a link length
that extends from the link first end to the link second end.
The link first end of each link of the plurality of links is
attached to a boss of the plurality of bosses. The deck has a
deck diameter and is attached to the link second end of each
link of the plurality of links. The deck diameter is greater
than the link length of each link of the plurality of links.
Each of the one or more second tower sections is attached to
a tower section of the one or more first tower sections, is free
of attachment to the deck, and defines a substantially open
tower chamber.

An example embodiment of a kit that includes the com-
ponents for attaching a suspended deck system to a tower
section comprises a plurality of bosses, a plurality of links,
a plurality of flanges, a plurality of fasteners, and instruc-
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tions for use. Each boss of the plurality of bosses is adapted
to be attached to the tower section between a first flange and
a second flange. Each link of the plurality of links has a link
first end that is adapted to be attached to a boss of the
plurality of bosses and a link second end that is adapted to
be attached to a deck. Each flange of the plurality of flanges
is adapted to be attached to a deck. Each fastener of the
plurality of fasteners is adapted to be attached to a flange of
the plurality of flanges.

Another example embodiment of a kit includes a tower
section, a plurality of bosses, a plurality of links, a plurality
of flanges, a plurality of fasteners, a deck, and instructions
for use. The tower section has a tower section lengthwise
axis, a tower section first end, a tower section second end,
and a tower section body that defines a tower section first
flange at the tower section first end, and a tower section
second flange at the tower section second end. Each boss of
the plurality of bosses is adapted to be attached to the tower
section between a first flange and a second flange. Each link
of the plurality of links has a link first end that is adapted to
be attached to a boss of the plurality of bosses and a link
second end that is adapted to be attached to a deck. Each
flange of the plurality of flanges is adapted to be attached to
a deck. Each fastener of the plurality of fasteners is adapted
to be attached to a flange of the plurality of flanges. The deck
is adapted to be attached to the link second end of each link
of the plurality of links. The deck has a deck body that has
a deck diameter. The deck diameter is greater than the link
length of each link of the plurality of links.

Another example embodiment of a kit includes a tower
that has one or more first tower sections and one or more
second tower sections. Each of the one or more first tower
sections includes a plurality of bosses, a plurality of links, a
deck, and a plurality of fasteners (e.g., suspended deck
system). Each of the one or more first tower sections has a
tower section lengthwise axis, a tower section first end, a
tower section second end, and a tower section body that
defines a tower section first flange at the tower section first
end, and a tower section second flange at the tower section
second end. Each boss of the plurality of bosses is adapted
to be attached to a tower section body of a tower section of
the one or more first tower sections between the tower
section first flange and the tower section second flange. Each
link of the plurality of links has a link first end, a link second
end, and a link length that extends from the link first end to
the link second end. The link first end of each link of the
plurality of links is adapted to be attached to a boss of the
plurality of bosses. The deck has a deck diameter and is
adapted to be attached to the link second end of each link of
the plurality of links. The deck diameter is greater than the
link length of each link of the plurality of links. Each of the
one or more second tower sections is adapted to be attached
to a tower section of the one or more first tower sections, is
free of attachment to a suspended deck system, and defines
a substantially open tower chamber.

An example method of installing a suspended deck sys-
tem in a tower section that has a tower section lengthwise
axis, a tower section first end, a tower section second end,
and a tower section body that defines a tower section inner
surface, a tower section outer surface, a tower section first
flange at the tower section first end, and a tower section
second flange at the tower section second end comprises the
following steps: attaching each boss of a plurality of bosses
to the tower section inner surface, each boss of the plurality
of bosses is attached to the tower section between the tower
section first flange and the tower section second flange;
attaching a link of a plurality of links to each boss of the
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plurality of bosses, each link of the plurality of links has a
link first end attached to a boss of the plurality of bosses, a
link second end, and a link length that extends from the link
first end to the link second end; positioning a deck between
the tower section first flange and the tower section second
flange, the deck has a deck diameter and a plurality of
flanges, the deck diameter is greater than the link length of
each link of the plurality of links; rotating the deck such that
each flange of the plurality of flanges is positioned adjacent
a boss of the plurality of bosses; and attaching the link
second end of each link of the plurality of links to a flange
of the plurality of flanges.

An example method of inspecting and repairing a sus-
pended deck system attached to a tower section comprises
the following steps: entering a wind turbine tower that
comprises a plurality of tower sections and at least one
suspended deck system attached to a tower section, each
tower section has a tower section lengthwise axis, a tower
section first end, a tower section second end, and a tower
section body that defines a tower section chamber, a tower
section first flange at the tower section first end, and a tower
section second flange at the tower section second end, the at
least one suspended deck system comprises a plurality of
bosses attached to the tower section body, a plurality of
links, and a flange attached to a deck; advancing toward the
suspended deck system intended to be inspected and/or
repaired, the suspended deck system intended to be
inspected/repaired is attached to the tower section between
the tower section first flange and the tower section second
flange; standing on the deck of the suspended deck system
intended to be inspected and/or repaired; inspecting the
attachment between each boss of the plurality of bosses and
the tower section body, each boss of the plurality of bosses
is disposed between the tower section first flange and the
deck; inspecting each boss of the plurality of bosses;
inspecting each link of the plurality of links, each link of the
plurality of links is disposed between the first flange of the
tower section and the deck; inspecting the attachment
between the flange and the deck, the attachment between the
flange and the deck is disposed between the deck and the
first flange of the tower section; inspecting the flange;
determining whether repair of a component is required;
repairing the component; exiting the wind turbine tower.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an elevation view of a wind turbine that includes
an example embodiment of a suspended deck system.

FIG. 2 is a partial sectional view of the tower of the wind
turbine illustrated in FIG. 1 taken along the lengthwise axis
of the tower.

FIG. 3 is a magnified view of area 3 illustrated in FIG. 2.

FIG. 4 is a side view of area 4 illustrated in FIG. 3.

FIG. 5 is a partial sectional view the wind turbine and the
suspended deck system illustrated in FIG. 1.

FIG. 6 is a cross-sectional view of the wind turbine
illustrated in FIG. 1, taken along line 6-6.

FIG. 7 is a partial sectional view of another wind turbine
that includes another example embodiment of a suspended
deck system.

FIG. 8 is a side view of area 8 illustrated in FIG. 7.

FIG. 9 is a partial sectional view of the wind turbine and
suspended deck system illustrated in FIG. 7.

FIG. 10 is a partial sectional view of another wind turbine
that includes another example embodiment of a suspended
deck system.

FIG. 11 is a side view of area 11 illustrated in FIG. 10.
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FIG. 12 is a partial sectional view of the wind turbine and
suspended deck system illustrated in FIG. 10.

FIG. 13 is a partial sectional view of an example embodi-
ment of a tower section that includes a suspended deck
system.

FIG. 14 is a top view of an example embodiment of a kit
that includes the components for attaching a suspended deck
system to a tower section.

FIG. 15 is a schematic illustration of an example method
of installing a suspended deck system in a tower section.

FIG. 16 is a schematic illustration of an example method
of inspecting and repairing a suspended deck system
attached to a tower section.

DETAILED DESCRIPTION

The following detailed description and the appended
drawings describe and illustrate various example embodi-
ments of suspended deck systems, kits, methods of installing
a suspended deck system, and methods of inspecting and
repairing a suspended deck system. The description and
illustration of these examples are provided to enable one
skilled in the art to make and use a suspended deck system,
a kit that includes a suspended deck system, to practice a
method of installing a suspended deck system, and to
practice a method of inspecting and repairing a suspended
deck system. They are not intended to limit the scope of the
claims in any manner.

The use of “e.g.,” “etc.,” “for instance,” “in example,” and
“or,” and grammatically related terms, indicates non-exclu-
sive alternatives without limitation, unless otherwise noted.
The term “diameter” refers to the length of a straight line
passing from side to side through the center of a body,
element, or feature, and does not impart any structural
configuration on the body, element, or feature. The term
“radius” refers to the length of a straight line passing from
the center of a body, element, or feature, to a side of the
body, element, or feature and does not impart any structural
configuration on the body, element, or feature.

FIGS. 1, 2, 3, 4, 5, and 6 illustrate an example embodi-
ment of a suspended deck system 10 attached to a wind
turbine 12 at four locations 13, 14, 15, and 16. The wind
turbine 12 has a tower 20, a nacelle 22, and rotor blades 24.
In the illustrated embodiment, the tower 20 includes mul-
tiple tower sections 26 that are each formed as a tubular
member. As best illustrated in FIG. 3, each tower section 26
has a tower section lengthwise axis 27, a tower section first
end 28, a tower section second end 30, and a tower section
body 32 that defines a tower section inner surface 34, a tower
section outer surface 36, a tower section chamber 37, a tower
section first flange 38 at the tower section first end 28, and
a tower section second flange 40 at the tower section second
end 30.

In the illustrated embodiment, the suspended deck system
10 comprises a plurality of bosses 46, a plurality of links 48,
a deck 50, and a plurality of fasteners 52. Each boss of the
plurality of bosses 46 is fixedly attached to the inner surface
34 of the tower section body 32 between the tower section
first end 28 and the tower section second end 30. In the
illustrated embodiment, each boss of the plurality of bosses
46 is fixedly attached to the inner surface 34 of the tower
section body 32 between the tower section first flange 38 and
the tower section second flange 40 and is disposed on a plane
47 that passes through, and is disposed orthogonal to, the
tower section lengthwise axis 27. Attachment of each boss
of a plurality of bosses between a tower section first flange
and a tower section second flange avoids the need to
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6

manipulate the structure of the tower section first flange
and/or the tower section second flange of a tower section to
attach a suspended deck system to the tower section.

In the illustrated embodiment, each boss of the plurality
of bosses 46 is separated from an adjacent boss of the
plurality of bosses 46 by the same distance. A first boss 49
of the plurality of bosses 46 is separated from an adjacent
second boss 51 of the plurality of bosses 46 by a first
distance 53. A third boss 55 of the plurality of bosses 46 is
separated from the adjacent second boss 51 of the plurality
of bosses 46 by a second distance 57. In the illustrated
embodiment, the first distance 53 is equal to the second
distance 57. It is noted, however, that the first and second
distances can be different.

Any suitable structure can be used for a boss included in
a plurality of bosses. In the illustrated embodiment, each
boss of the plurality of bosses 46 comprises a first member
54 and a second member 56 that is releasably attached to the
first member 54. The first member 54 has a first end 58, a
second end 60, and a body 62 that defines a passageway 64
and internal threads 65. The passageway 64 and internal
threads 65 are sized and configured to receive a portion of
the shaft 74 of the second member 56, as described herein.
The second member 56 has a first end 66, a second end 68,
and a body 70 that defines a head 72 and a shaft 74. In the
illustrated embodiment, the head 72 is hexagonal and sized
and configured to be received by a tool, such as a ratchet or
torque wrench and socket, or any other suitable tool, such
that the second member 56 can be advanced into and
withdrawn from the first member 54. The shaft 74 has a first
non-threaded portion 76 and a second threaded portion 78.
The second threaded portion 78 is sized and configured to be
received by the passageway 64 and threads 65 of the first
member 54. It is considered advantageous to include bosses
that are sized and configured to minimize the moment at the
connection to the tower wall and control the spacing
between the edge of the deck and the tower wall. Alternative
embodiments can include a bushing or spacer between a first
member of a boss and a link and/or between a second
member of the boss and the link such that the link can move
more freely and minimize moments around the axis of the
boss.

In the illustrated embodiment, the first end 58 of the first
member 54 of each boss of the plurality of bosses 46 is
fixedly attached to the inner surface 34 of the tower section
body 32. Attachment between a boss of the plurality of
bosses 46 (e.g., first member 54) and the tower section body
32 can be accomplished using any suitable technique or
method of attachment and selection of a suitable technique
or method of attachment can be based on various consider-
ations, such as the material(s) that forms a boss and/or tower
section. Examples of techniques and methods of attachment
considered suitable between a boss and a tower section body
include welding, fusing, mechanical attachments, threaded
attachments, friction fit attachments, snap fit attachments,
magnetic attachments, and any other technique or method of
attachment considered suitable for a particular embodiment.

While each boss of the plurality of bosses 46 has been
illustrated as being fixedly attached to a tower section 26, a
boss, or a portion of a boss (e.g., first member), can be
releasably attached to a tower section or be formed as an
integrated component of a tower section. Selection of a
suitable form of attachment between a boss and a tower
section body can be based on various considerations, includ-
ing the material(s) that forms a boss and/or tower section.

While each boss of the plurality of bosses 46 has been
illustrated as having a first member 54 that has a particular
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structural configuration and a second member 56 that has a
particular structural configuration, a boss can include any
suitable number of members, each having any suitable
structural configuration. Selection of a suitable structural
configuration for a boss and a suitable number of members
for a boss to include can be based on various considerations,
such as the structural arrangement of a tower section and/or
a link to which the boss is intended to be attached. Examples
of structural configurations for a boss considered suitable to
include in a suspended deck system include bosses that
include a first member that is formed as an integrated
component of a tower section, a first member that is a
separate component attached to a tower section, a first
member that defines a shaft that has a portion sized and
configured to be received within a threaded passageway
defined by a second member of the boss, a first member that
defines a passageway that is sized and configured to receive
aportion of a second member of the boss, a first member that
defines a passageway that is sized and configured to receive
a portion of a link (e.g., portion of a loop, portion of a chain
link, projection), a second member that defines threads along
the entire length, or a portion of the length, of the shaft of
the second member, a second member that has a head that is
hexagonal, square, includes a recess sized and configured to
receive a tool (e.g., hex key, Allen key), and/or any other
structural configuration considered suitable for a particular
embodiment. Example numbers of members considered
suitable to include in a boss include one, at least one, two,
a plurality, three, four, and any other number considered
suitable for a particular embodiment.

While each boss of the plurality of bosses 46 has been
illustrated as being disposed on a plane 47 that passes
through, and is disposed orthogonal to, the tower section
lengthwise axis 27, each boss of a plurality of bosses, or one
or more bosses of a plurality of bosses, can be disposed on
a plane that is positioned at any suitable angle relative a
tower section lengthwise axis. Selection of a suitable plane
to position each boss of a plurality of bosses, or one or more
bosses of a plurality of bosses, can be based on various
considerations, such as the structural configuration of a
tower section, a deck, and/or the structural configuration of
a boss. Example angles considered suitable to position a
plane that contains each boss of a plurality of bosses, or one
or more bosses of a plurality of bosses, include angles that
are orthogonal to a tower section lengthwise axis, angles that
are less than 90 degrees relative to a tower section length-
wise axis, angles that are greater than 90 degrees relative to
a tower section lengthwise axis, acute angles, obtuse angles,
and any other angle considered suitable for a particular
embodiment. For example, in alternative embodiments, a
first set of a plurality of bosses can be disposed on a first
plane and a second set of the plurality of bosses can be
disposed on a second plane. Each of the first plane and the
second plane passes through, and is disposed at an angle to
(e.g., orthogonal), to a tower section lengthwise axis. In
some alternative embodiments, the first plane is different
than the second plane and is parallel to the second plane.

While each boss of the plurality of bosses 46 has been
illustrated as being separated from an adjacent boss of the
plurality of bosses 46 by the same distance, any suitable
distance can be disposed between adjacent bosses. Selection
of a distance to separate adjacent bosses can be based on
various considerations, including the structural arrangement
of a tower section and/or a deck. For example, a first boss of
a plurality of bosses can be separated from a second boss of
the plurality of bosses by a first distance and a third boss of
the plurality of bosses can be separated from the second boss
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of the plurality of bosses by a second distance that is less
than, equal to, or greater than, the first distance.

While the suspended deck system 10 has been illustrated
as having a plurality of bosses 46, a suspended deck system
can include any suitable number of bosses and selection of
a suitable number of bosses to include in a suspended deck
system can be based on various considerations, including the
structural arrangement of a tower section. Example numbers
of'bosses considered suitable to include in a suspended deck
system include one, at least one, two, a plurality, three, four,
five, six, seven, eight, nine, ten, eleven, twelve, thirteen,
fourteen, fifteen, sixteen, seventeen, eighteen, nineteen,
more than nineteen, and any other number considered suit-
able for a particular embodiment. While the deck 50 has
been illustrated as defining a notch for a ladder, a deck can
alternatively define a passageway for a ladder, or other
device, component, or system, such that a portion of the
deck extends adjacent to the inner surface (e.g., circumfer-
ence) of the tower wall and the portion of the deck can be
attached to the tower wall using a boss, attachment member,
and a flange, as described herein. In these alternative
embodiments, the deck has a continuous outer circumfer-
ence or outer surface that corresponds to the inner circum-
ference or inner surface of the tower wall. Alternatively, a
deck can define more than one notch and/or passageway that
extends through the deck. Each notch extends from an outer
edge of the deck and toward the center of the deck. Each
passageway extends from a first opening on the top surface
(e.g., first surface) of the deck to a second opening on the
bottom surface (e.g., second surface) of the deck. The
notches and/or passageways can be sized and configured to
allow any suitable device, component, or system to extend
through, or pass through, the deck while also achieving a
suspended deck system, as described herein. Example
devices, components, or systems considered suitable to
position within, or pass through, a notch or a passageway
include ladders, one or more cables, elevators, and any other
device, component, or system considered suitable for a
particular embodiment.

A boss included in a suspended deck system can be
formed of any suitable material and using any suitable
manufacturing technique or method, and selection of a
suitable material, technique, and/or method to form a boss
according to a particular embodiment can be based on
various considerations, including the material(s) that forms
the body of a tower section. Examples of materials consid-
ered suitable to form a boss include metals, steel, aluminum,
rigid materials, non-conductive materials, and any other
material considered suitable for a particular embodiment.
Examples of techniques and methods of manufacture con-
sidered suitable to form a boss include casting, extrusion,
and any other technique or method of manufacture consid-
ered suitable for a particular embodiment.

While the tower section first flange 38 has been illustrated
as disposed at the tower section first end 28 and the tower
section second flange 40 has been illustrated as disposed at
the tower section second end 30, a tower section first flange
can be disposed at any suitable position along the height of
the tower section (e.g., between the tower section first end
and the tower section second flange) and a tower section
second flange can be disposed along at any suitable position
along the height of the tower section (e.g., between the tower
section first flange and the tower section second end).

In the illustrated embodiment, each link of the plurality of
links 48 has a link first end 84, a link second end 86, a link
length 87, and a link body 88. The link length 87 extends
from the link first end 84 to the link second end 86. The link
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first end 84 of each link of the plurality of links 48 is
movably attached to a boss of the plurality of bosses 46 (e.g.,
the link can move relative to the boss) and the link second
end 86 of each link of the plurality of links 48 is movably
attached to the deck 50 (e.g., the link can move relative to
the deck (e.g., flange) and/or the attachment member), as
described in more detail herein. It is considered advanta-
geous to include a link in a suspended deck system that is
long enough to allow the deck to move within a tower such
that the link rotates on the axis of a boss and/or an attach-
ment member.

In the illustrated embodiment, each link of the plurality of
links 48 comprises a wire member 90 and ferrules 96. As
shown in FIG. 5, the link body 88 of each link of the
plurality of links 48 defines a first loop 92 and a second loop
94. The first loop 92 is sized and configured to receive a
portion of a boss of the plurality of bosses 46. In the
illustrated embodiment, the first loop 92 is sized and con-
figured to receive a portion of the shaft 74 of the second
member 56 of a boss of the plurality of bosses 46. The
second loop 94 is sized and configured to receive a portion
of fastener of the plurality of fasteners 52, as described in
more detail herein. As best illustrated in FIG. 5, the first loop
92 is formed by attaching a first portion of a link to a second
portion of the link using a first ferrule 96 and the second loop
94 is formed by attaching a third portion of the link to a
fourth portion of the link using a second ferrule 96.

While each link of the plurality of links 48 has been
illustrated as a wire member 90, a link can have any suitable
structure and selection of a suitable structure for a link for
use in a suspended deck system can be based on various
considerations, such as the structural configuration of a boss
and/or deck. Examples of structures considered suitable to
form a link include wire members, wire members that have
a single strand, wire members that have more than one
strand, wire members that have a plurality of strands that are
disposed parallel to one another along a portion of the link
length, wire members that have a plurality of strands that are
twisted along a portion of the link length, flexible wire
members, rigid members, a solid piece of material (e.g.,
formed of metal, metal plate) that defines a first passageway
that is sized and configured to receive a portion of a boss and
a second passageway that is sized and configured to receive
a portion of an attachment member, a single chain link, more
than one chain link, cables, flexible cables, and any other
structure considered suitable for a particular embodiment. A
link can have any suitable cross-sectional configuration and
any suitable number of strands. Example cross-sectional
configurations considered suitable for a link include cross-
sectional configurations that are round, substantially round,
rectangular, square, oval, and any other configuration con-
sidered suitable for a particular embodiment. Example num-
bers of stands considered suitable to form a link include one,
at least one, two, a plurality, three, four, five, six, and any
other number considered suitable for a particular embodi-
ment.

While each link of the plurality of links 48 has been
illustrated as being movably attached to a boss of the
plurality of bosses 46 and as being movably attached to the
deck 50, a link can be attached to a boss and/or deck in any
suitable manner. Selection of a suitable form of attachment
between a link and a boss and/or deck can be based on
various considerations, such as the structural arrangement of
the link, the boss, and/or deck. For example, each link of a
plurality of links, or one or more links of a plurality of links,
can be movably attached or fixedly attached to a boss and/or
deck. It is considered particularly advantageous, though, to
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10
have each link of the plurality of links 48 movably attached
to both its boss and the deck at least because this configu-
ration reduces the likelihood of failure of a boss to link or
link to deck connection and reduces the cyclic loading and
induced moments on each boss during movement of the
component to which each boss is attached.

While each link of the plurality of links 48 has been
described as having a link first end 84 that is movably
attached to a boss of the plurality of bosses 46 and a link
second end 86 that is movably attached to the deck 50, any
suitable portion of a link can be attached to a boss and/or
deck. For example, a first terminal end of a link, or a portion
of the link that extends from the first terminal end of the link
toward a second terminal end of the link, can be attached to
a boss and/or a second terminal end of a link, or a portion
of the link that extends from the second terminal end of the
link toward a first terminal end of the link, can be attached
to a deck (e.g., flange).

While a first ferrule 96 is illustrated as attaching a first
portion of a link to a second portion of the link and a second
ferrule 96 is illustrated as attaching a third portion of the link
to a fourth portion of the link, any suitable structure,
technique, and/or method of attachment can be used to
attach a first portion of a link to a second portion of a link
and/or a third portion of a link to a fourth portion of a link.
Examples of structures, techniques, and methods of attach-
ment considered suitable to attach a first portion of a link to
a second portion of the link and/or a third portion of a link
to a fourth portion of the link include wire clips, welding,
fusing, weaving a first portion of a link with a second portion
of a link, tying a first portion or a link to a second portion
of a link, ferrules, and any other structure or method of
attachment considered suitable for a particular embodiment.

While the suspended deck system 10 has been illustrated
as having a plurality of links 48, a suspended deck system
can include any suitable number of links and selection of a
suitable number of links to include in a suspended deck
system can be based on various considerations, including the
structural arrangement of a tower section. Example numbers
of links considered suitable to include in a suspended deck
system include one, at least one, two, a plurality, three, four,
five, six, seven, eight, nine, ten, eleven, twelve, thirteen,
fourteen, fifteen, sixteen, seventeen, eighteen, nineteen,
more than nineteen, and any other number considered suit-
able for a particular embodiment.

Alink included in a suspended deck system can be formed
of any suitable material and using any suitable manufactur-
ing technique or method, and selection of a suitable material,
technique, and/or method to form a link according to a
particular embodiment can be based on various consider-
ations, including the material(s) that forms the body of a
boss and/or deck. Examples of materials considered suitable
to form a link include metals, steel, aluminum, rigid mate-
rials, non-conductive materials, and any other material con-
sidered suitable for a particular embodiment. Examples of
techniques and methods of manufacture considered suitable
to form a link include casting, extrusion, and any other
technique or method of manufacture considered suitable for
a particular embodiment.

In the illustrated embodiment, the deck 50 of the sus-
pended deck system 10 is movably attached to the tower
section 26 and has a first surface 100, a second surface 102,
a deck diameter 101, a deck radius 103, and a deck body 104
that defines a plurality of flanges 106. The first surface 100
is opposably facing the second surface 102. Each of the deck
diameter 101 of the deck 50 and the deck radius 103 of the
deck 50 is greater than the link length 87 of each link of the
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plurality of links 48. The deck 50 is movably attached to the
link second end 86 of each link of the plurality of links 48.
In the illustrated embodiment, the link second end 86 of each
link of the plurality of links 48 is movably attached to a
flange of the plurality of flanges 106 using a fastener of the
plurality of fasteners 52, as described in more detail herein.
The inclusion of a plurality of links 48 such that each link
of the plurality of links 48 has a link length 87 that is less
than the radius of the deck 50 prevents undesired movement
of the deck 50 when installed in a tower section 26 and
provides additional stability to the suspended deck system
10.

Each flange of the plurality of flanges 106 extends from
the deck 50 and away from the second surface 102 of the
deck 50 and defines an aperture 108 that is sized and
configured to receive a portion of a fastener of the plurality
of fasteners 52. In the illustrated embodiment, each flange of
the plurality of flanges 106 is formed as an integrated
component of the deck 50 and is disposed near the edge of
the deck 102 such that it has a surface that is disposed on a
plane that contains the second end 60 of the first member 54
of a boss of the plurality of bosses 46.

Alternative embodiments can include a deck that includes
a plurality, or one or more, flanges that are separate com-
ponents attached to the deck. In these alternative embodi-
ments, attachment between a flange and a deck can be
accomplished using any suitable technique or method of
attachment and selection of a technique or method of
attachment can be based on various considerations, such as
the material(s) that forms a deck and/or a flange. Examples
of techniques and methods of attachment considered suitable
between a flange and the body of a deck include welding,
fusing, mechanical attachments, threaded attachments, fric-
tion fit attachments, snap fit attachments, magnetic attach-
ments, and any other technique or method of attachment
considered suitable for a particular embodiment.

While the first surface 100 has been illustrated as oppos-
ably facing the second surface 102, the first surface of a deck
can be positioned in any suitable manner relative to a second
surface of the deck and determining the orientation of a first
surface relative to a second surface can be based on various
considerations, including the structural arrangement of a
tower section to which a deck is intended to be movably
attached. For example, the first surface of a deck can be
contained on a first plane that is parallel to a second plane
that contains the second surface of the deck or that is
disposed at an angle relative to a second plane that contains
the second surface of the deck.

While each of the deck diameter 101 of the deck 50 and
the deck radius 103 of the deck 50 has been illustrated as
greater than the link length 87 of each link of the plurality
of'links 48, a link can having any suitable link length relative
to a deck. Selection of a suitable link length for each link in
a plurality of links relative to a deck, or one or more links
in a plurality of links relative to a deck, can be based on
various considerations, including the structural arrangement
of a tower section, boss, and/or a deck. Examples of link
lengths considered suitable for a link, each link in a plurality
of links, or one or more links in a plurality of links, relative
to a deck include lengths that are less than the diameter of
a deck, less than the radius of a deck, less than one quarter
of the diameter of a deck, less than one eighth of the
diameter of a deck, less than one sixth of the radius of a
deck, less than one eighth of the radius of a deck, greater
than the diameter of a deck, and any other length considered
suitable for a particular embodiment.
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While the deck 50 has been illustrated as having a deck
body 104 that defines a plurality of flanges 106, a deck can
define any suitable number of flanges and selection of a
suitable number of flanges to include on a deck can be based
on various considerations, including the material(s) that
form a deck and/or link. Example numbers of flanges
considered suitable to include on a deck include one, at least
one, two, a plurality, three, four, five, six, seven, eight, nine,
ten, eleven, twelve, thirteen, fourteen, fifteen, sixteen, sev-
enteen, eighteen, nineteen, more than nineteen, and any
other number considered suitable for a particular embodi-
ment. For example, a deck can define a single flange, or
more than one flange, that defines one or more apertures and
extends along the entire perimeter, or a portion of the
perimeter, of the deck or a single flange, or more than one
flange, that defines one or more apertures and extends along
the first surface and is offset from the edge of the deck.
Alternative embodiments can omit the inclusion of a plu-
rality of flanges and can include a deck that defines a
plurality of recesses such that each recess of the plurality of
recesses includes structure sized and configured to accom-
plished attachment between the link second end of a link of
a plurality of links and the structure (e.g., a rod attached to
the deck within the recess).

While each flange of the plurality of flanges 106 has been
illustrated as disposed near the edge of the deck 102 such
that it has a surface that is disposed on a plane that contains
the second end 60 of the first member 54 of a boss of the
plurality of bosses 46, a flange can be positioned at any
suitable location on a deck. Selection of a suitable location
to position a flange on a deck according to a particular
embodiment can be based on various considerations, such as
the length of a first member of a boss and/or the thickness
of a link. Example locations considered suitable to position
a flange on a deck include at, near, or adjacent, the edge of
a deck, a distance from the inner wall of a tower section that
is equal to, greater than, or less than, the length of the first
member of a boss minus the thickness of the flange, and any
other location considered suitable for a particular embodi-
ment.

A deck included in a suspended deck system can be
formed of any suitable material and using any suitable
manufacturing technique or method, and selection of a
suitable material, technique, and/or method to form a deck
according to a particular embodiment can be based on
various considerations, including the material(s) that forms
the body of a tower section, boss, and/or link. Examples of
materials considered suitable to form a deck include metals,
steel, steel alloys, rigid materials, non-conductive materials,
and any other material considered suitable for a particular
embodiment. Examples of techniques and methods of manu-
facture considered suitable to form a deck, or one or more
components of a deck, include casting, extrusion, and any
other technique or method of manufacture considered suit-
able for a particular embodiment.

In the illustrated embodiment, each fastener of the plu-
rality of fasteners 52 is adapted to provide releasable attach-
ment between a link of the plurality of links 48 and the deck
50. Any suitable fastener capable of providing releasable
attachment between a link and a deck can be included in the
suspended deck systems described herein. Examples of
fasteners considered suitable to include in a suspended deck
system include fasteners that have snap-fit configurations,
threaded members, such as bolts, screws, nuts, wingnuts,
clamps, washers, and any other fastener considered suitable
for a particular embodiment. Alternative embodiments can
omit the inclusion of a plurality of fasteners, or one or more






