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WIND TOWER SERVICE LIFT

BACKGROUND

The present disclosure is directed to a maintenance system, apparatus and method for
maintaining a wind tower or plurality of wind towers. In particular, the disclosure is directed
to an apparatus for elevating a user within a wind tower and it’s use therein including using
the apparatus in a plurality of wind towers.

Wind towers are subject to various wearing forces such as vibration, flexure, heat
expansion and contraction, and material oxidation. Due to these wearing factors the wind
towers often need maintenance. Because the size of the towers reaching the areas in need of
maintenance can pose a challenge requiring the need for an apparatus for reaching the worn
components. Such apparatuses can be expensive and may spend much of their service life
idle. Duplicating these apparatuses for maintaining a plurality of wind towers creates a
multiplied expense adding to the cost of wind energy production. What is needed is an
apparatus for maintaining a wind tower or a plurality of wind towers that can reduce the cost
of capturing wind energy.

SUMMARY OF THE DISCLOSURE

This disclosure will set forth embodiments of an apparatus used for maintaining a
wind tower structure wherein the wind tower structure may have a plurality of legs and may
be configured to support a wind turbine above the ground in a better position to interface with
winds. The lift structure may be configured for carrying objects such as workers and/or cargo,
and have a guide system and/or drive system for mechanically communicating with a primary
cable, rail or other first elongate member attached to the wind tower structure. The drive
system and/or guide system may transmit forces that move the lift relative to the cable and
thereby relative to the wind tower structure. A control interface may be included for
controlling the amount and direction of the power into the guide system and drive system
thereby causing the guide system and drive system to move the lift relative to said first
clongate member such that said lift moves relative to said wind tower structure.

Disclosed herein will be embodiments of an apparatus used for maintaining a wind
tower structure wherein the wind tower structure may have a plurality of legs defining a space
there between and may be configured to support a wind turbine above the ground in a better
position to interface with wind. The lift structure may be configured for carrying objects such
as workers and/or cargo and may have a drive system and/or a guide system for mechanically
communicating with a primary cable, rail or a first elongate member attached to the wind

tower structure. The drive system and guide system may transmit forces that move the lift
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relative to the cable and thereby relative to the wind tower structure. A control interface may
be included for controlling the amount and direction of the power into the drive system and/or
guide system thereby causing said drive system and/or guide system to move the lift relative
to said first elongate member such that said lift moves relative to said wind tower structure.
The lift may have a motor in communication with said drive system and/or guide system and
may be adapted to provide a force into the drive system and/or guide system that is transferred
thereby to said elongate member and controlled by said control interface.

This disclosure will set forth embodiments of an apparatus used for maintaining a
wind tower structure wherein the wind tower structure may have a plurality of legs defining
a space there between and may be configured to support a wind turbine above the ground in
a better position to interface with wind. The lift structure may be configured for carrying
objects such as workers and/or cargo and have a drive system and/or guide system for
mechanically communicating with a primary cable, rail or a first elongate member attached
to the wind tower structure. The drive system and/or guide system may transmit forces that
move the lift relative to the cable, rail or first elongate member and thereby relative to the
wind tower structure. A control interface may be included for controlling the amount and
direction of the power into the drive system and/or guide system thereby causing said drive
system and/or guide system to move the lift relative to said first elongate member such that
said lift moves relative to said wind tower structure. The drive system and/or guide system
may be detachable and attachable to said elongate member.

This disclosure will set forth embodiments of an apparatus used for maintaining a
wind tower structure wherein the wind tower structure may have a plurality of legs defining
a space there between and may be configured to support a wind turbine above the ground in
a better position to interface with wind. The lift structure may be configured for carrying
objects such as workers and/or cargo and have a drive system and/or guide system for
mechanically communicating with a primary cable, rail or a first clongate member attached
to the wind tower structure. The drive system and/or guide system may transmit forces that
move the lift relative to the cable, rail or first elongate member and thereby relative to the
wind tower structure. A control interface may be included for controlling the amount and
direction of the power into the drive system and/or guide system thereby causing said drive
system and/or guide system to move the lift relative to said first elongate member such that

said lift moves relative to said wind tower structure. The drive system and/or guide system
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may comprise a drive system to interface with a second elongate member and move the lift
relative to the second elongate member.

This disclosure will set forth embodiments of an apparatus used for maintaining a
wind tower structure wherein the wind tower structure may have a plurality of legs defining
a space there between and may be configured to support a wind turbine above the ground in
a better position to interface with wind. The lift structure may be configured for carrying
objects such as workers and/or cargo and have a drive system and/or guide system for
mechanically communicating with a primary cable, rail or a first elongate member attached
to the wind tower structure. The drive system and/or guide system may transmit forces that
move the lift relative to the cable, rail or first elongate member and thereby relative to the
wind tower structure. A control interface may be included for controlling the amount and
direction of the power into the drive system and/or guide system thereby causing said drive
system and/or guide system to move the lift relative to said first elongate member such that
said lift moves relative to said wind tower structure. The drive system and/or guide system
may have arotatable element that rotates relative to the lift placed generally at the axis of yaw
thereby allowing the service lift to be controllable respect to yaw.

This disclosure will set forth embodiments of an apparatus used for maintaining a
wind tower structure wherein the wind tower structure may have a plurality of legs defining
a space there between and may be configured to support a wind turbine above the ground in
a better position to interface with wind. The lift structure may be configured for carrying
objects such as workers and/or cargo and have a drive system and/or guide system for
mechanically communicating with a primary cable, rail or a first elongate member attached
to the wind tower structure. The drive system and/or guide system may transmit forces that
move the lift relative to the cable, rail or first elongate member and thereby relative to the
wind tower structure. A control interface may be included for controlling the amount and
direction of the power into the drive system and/or guide system thereby causing said drive
system and/or guide system to move the lift relative to said first elongate member such that
said lift moves relative to said wind tower structure. Additionally a height adjustment
structure configured to allow the service lift to be shortened for portability may be included.

This disclosure will set forth embodiments of an apparatus used for maintaining a
wind tower structure wherein the wind tower structure may have a plurality of legs defining
a space there between and may be configured to support a wind turbine above the ground in

a better position to interface with wind. The lift structure may be configured for carrying
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objects such as workers and/or cargo and have a guide system and drive system for
mechanically communicating with a primary cable, rail or a first elongate member attached
to the wind tower structure. The guide system and drive system may transmit forces that move
the lift relative to the cable, rail or first elongate member and thereby relative to the wind
tower structure. A control interface may be included for controlling the amount and direction
of the power into the drive system and/or guide system thereby causing said drive system
and/or guide system to move the lift relative to said first elongate member such that said lift
moves relative to said wind tower structure. The lift may have an attachment structure
configured to mechanically attach to a member extending from the wind tower structure for
aiding in further controlling the yaw of the lift relative to the tower structure.

This disclosure will set forth embodiments of an apparatus used for maintaining a
wind tower structure wherein the wind tower structure may have a plurality of legs defining
a space there between and may be configured to support a wind turbine above the ground in
a better position to interface with wind. The lift structure may be configured for carrying
objects such as workers and/or cargo and have a drive system and/or guide system for
mechanically communicating with a primary cable, rail or a first elongate member attached
to the wind tower structure. The drive system and/or guide system may transmit forces that
move the lift relative to the cable, rail or first elongate member and thereby relative to the
wind tower structure. A control interface may be included for controlling the amount and
direction of the power into the drive system and/or guide system thereby causing said drive
system and/or guide system to move the lift relative to said first elongate member such that
said lift moves relative to said wind tower structure. The embodiment may have an
attachment structure configured to mechanically attach to a second elongate member
extending from the wind tower structure for controlling the radial positioning of the lift
relative to the wind tower structure.

This disclosure will set forth embodiments of an apparatus used for maintaining a
wind tower structure wherein the wind tower structure may have a plurality of legs defining
a space there between and may be configured to support a wind turbine above the ground in
a better position to interface with wind. The lift structure may be configured for carrying
objects such as workers and/or cargo and have a drive system and guide system for
mechanically communicating with a primary cable, rail or a first elongate member attached
to the wind tower structure. The drive system and/or guide system may transmit forces that

work to move the lift relative to the cable, rail or first elongate member and thereby relative
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to the wind tower structure. A control interface may be included for controlling the amount
and direction of the power into the drive system and guide system thereby causing said guide
system and drive system to move the lift relative to said first elongate member such that said
lift moves relative to said wind tower structure. The embodiment may have an attachment
structure configured to mechanically attach to a second elongate member extending from the
wind tower structure for controlling the radial positioning of the lift relative to the wind tower
structure. This structure may be incorporated into the drive system and/or guide system such
that the drive system and/or guide system mechanically communicates with the first and
second elongate members contemporaneously to move the lift in a vectored path.

This disclosure will set forth embodiments of a system used for maintaining a wind
tower structure wherein the wind tower structure may have a plurality of legs defining a space
there between and may be configured to support a wind turbine above the ground in a better
position to interface with wind. The lift structure may be configured for carrying objects such
as workers and/or cargo and have a drive system and/or guide system for mechanically
communicating with a primary cable, rail or a first elongate member attached to the wind
tower structure. The drive system and guide system may transmit forces that move the lift
relative to the cable, rail or first elongate member and thereby relative to the wind tower
structure. A control interface may be included for controlling the amount and direction of the
power into the drive system and/or guide system thereby causing said drive system and/or
guide system to move the lift relative to said first elongate member such that said lift moves
relative to said wind tower structure. The embodiment may have a motor for providing a
lifting force for the system. The embodiment may include an opening in the tower structure
configured to allow placement of the lift within the interior of the tower structure.

This disclosure will set forth embodiments of a system used for maintaining a wind
tower structure wherein the wind tower structure may have a plurality of legs defining a space
there between and may be configured to support a wind turbine above the ground in a better
position to interface with wind. The lift structure may be configured for carrying objects such
as workers and/or cargo and have a drive system and guide system for mechanically
communicating with a primary cable, rail or a first elongate member attached to the wind
tower structure. The drive system and guide system may transmit forces that move the lift
relative to the cable, rail or first elongate member and thereby relative to the wind tower
structure. A control interface may be included for controlling the amount and direction of the

power into the drive system and/or guide system thereby causing said drive system and/or
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guide system to move the lift relative to said first clongate member such that said lift moves
relative to said wind tower structure. The embodiment may have a motor for providing a
lifting force for the system. The embodiment may include an opening in the tower structure
configured to allow placement of the lift within the interior of the tower structure. A second
elongate member for controlling the yaw of the lift relative to the tower structure may be
included in the system.

This disclosure will set forth embodiments of a system used for maintaining a wind
tower structure wherein the wind tower structure may have a plurality of legs defining a space
there between and may be configured to support a wind turbine above the ground in a better
position to interface with wind. The lift structure may be configured for carrying objects such
as workers and/or cargo and have a drive system and guide system for mechanically
communicating with a primary cable, rail or a first clongate member attached to the wind
tower structure. The guide system may transmit forces that move the lift relative to the cable,
rail or first elongate member and thereby relative to the wind tower structure. A control
interface may be included for controlling the amount and direction of the power into the drive
system and guide system thereby causing said drive system and guide system to move the lift
relative to said first elongate member such that said lift moves relative to said wind tower
structure. The embodiment may have a motor for providing alifting force for the system. The
embodiment may include an opening in the tower structure configured to allow placement of
the lift within the interior of the tower structure. A second elongate member for controlling
the yaw of the lift relative to the tower structure may be included in the system and may have
a lateral component allowing a user to draw closer to a portion of the tower.

This disclosure will set forth embodiments of a system used for maintaining a wind
tower structure wherein the wind tower structure may have a plurality of legs defining a space
there between and may be configured to support a wind turbine above the ground in a better
position to interface with wind. The lift structure may be configured for carrying objects such
as workers and/or cargo and have a drive system and a guide system for mechanically
communicating with a primary cable, rail or a first elongate member attached to the wind
tower structure. The drive system and guide system may transmit forces that move the lift
relative to the cable, rail or first elongate member and thereby relative to the wind tower
structure. A control interface may be included for controlling the amount and direction of the
power into the drive system and guide system thereby causing said drive system and guide

system to move the lift relative to said first clongate member such that said lift moves relative
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to said wind tower structure. The embodiment may have a motor for providing a lifting force
for the system. The embodiment may include an opening in the tower structure configured to
allow placement of the lift within the interior of the tower structure. A second clongate
member for controlling the radial placement of the lift relative to the tower structure may be
provided.

This disclosure will set forth embodiments of a system used for maintaining a wind
tower structure wherein the wind tower structure may have a plurality of legs defining a space
there between and may be configured to support a wind turbine above the ground in a better
position to interface with wind. The lift structure may be configured for carrying objects such
as workers and/or cargo and have a drive system and a guide system for mechanically
communicating with a primary cable, rail or a first elongate member attached to the wind
tower structure. The drive system and guide system may transmit forces that move the lift
relative to the cable, rail or first elongate member and thereby relative to the wind tower
structure. A control interface may be included for controlling the amount and direction of the
power into the drive system and guide system thereby causing said drive system and/or guide
system to move the lift relative to said first elongate member such that said lift moves relative
to said wind tower structure. The embodiment may have a motor for providing a lifting force
for the system. The embodiment may include an opening in the tower structure configured to
allow placement of the lift within the interior of the tower structure. The system may have
a transport for transporting the lift inside and outside of the tower structure.

This disclosure will set forth embodiments of a system used for maintaining a wind
tower structure wherein the wind tower structure may have a plurality of legs defining a space
there between and may be configured to support a wind turbine above the ground in a better
position to interface with wind. The lift structure may be configured for carrying objects such
as workers and/or cargo and have a drive system and a guide system for mechanically
communicating with a primary cable, rail or a first clongate member attached to the wind
tower structure. The drive system and a guide system may transmit forces that move the lift
relative to the cable, rail or first elongate member and thereby relative to the wind tower
structure. A control interface may be included for controlling the amount and direction of the
power into the drive system and a guide system thereby causing said drive system and a guide
system to move the lift relative to said first elongate member such that said lift moves relative
to said wind tower structure. The embodiment may have a motor for providing a lifting force

for the system. The embodiment may include an opening in the tower structure configured to
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allow placement of the lift within the interior of the tower structure. The system may have
a transport for transporting the lift inside and outside of the tower structure and is configured
such that a portion of the transport can enter into the opening in the tower structure.

This disclosure will set forth embodiments of a system used for maintaining a wind
tower structure wherein the wind tower structure may have a plurality of legs defining a space
there between and may be configured to support a wind turbine above the ground in a better
position to interface with wind. The lift structure may be configured for carrying objects such
as workers and/or cargo and have a drive system and a guide system for mechanically
communicating with a primary cable, rail or a first elongate member attached to the wind
tower structure. The drive system and a guide system may transmit forces that move the lift
relative to the cable, rail or first elongate member and thereby relative to the wind tower
structure. A control interface may be included for controlling the amount and direction of the
power into the drive system and a guide system thereby causing said drive system and a guide
system to move the lift relative to said first elongate member such that said lift moves relative
to said wind tower structure. The embodiment may have a motor for providing a lifting force
for the system. The embodiment may include an opening in the tower structure configured to
allow placement of the lift within the interior of the tower structure. The system may have
a transport for transporting the lift inside and outside of the tower structure and is configured
such that at least a portion of the transport can enter into the opening in the tower structure.

This disclosure will set forth embodiments of a system used for maintaining a wind
tower structure wherein the wind tower structure may have a plurality of legs defining a space
there between and may be configured to support a wind turbine above the ground in a better
position to interface with wind. The lift structure may be configured for carrying objects such
as workers and/or cargo and have a drive system and a guide system for mechanically
communicating with a primary cable, rail or a first elongate member attached to the wind
tower structure. The drive system and a guide system may transmit forces that move the lift
relative to the cable, rail or first elongate member and thereby relative to the wind tower
structure. A control interface may be included for controlling the amount and direction of the
power into the drive system and the guide system thereby causing said drive system and guide
system to move the lift relative to said first elongate member such that said lift moves relative
to said wind tower structure. The embodiment may have a motor for providing a lifting force
for the system. The embodiment may include an opening in the tower structure configured to

allow placement of the lift within the interior of the tower structure. The system may have
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a transport for transporting the lift inside and outside of the tower structure and is configured
such the entire transport may fit with in the tower structure.

This disclosure will set forth embodiments of a system used for maintaining a wind
tower structure wherein the wind tower structure may have a plurality of legs defining a space
there between and may be configured to support a wind turbine above the ground in a better
position to interface with wind. The lift structure may be configured for carrying objects such
as workers and/or cargo and have a drive system and guide system for mechanically
communicating with a primary cable, rail or a first elongate member attached to the wind
tower structure. The drive system and guide system may transmit forces that move the lift
relative to the cable, rail or first clongate member and thereby relative to the wind tower
structure. A control interface may be included for controlling the amount and direction of the
power into the drive system and guide system thereby causing said drive system and guide
system to move the lift relative to said first elongate member such that said lift moves relative
to said wind tower structure. The embodiment may have a motor for providing a lifting force
for the system. The embodiment may include an opening in the tower structure configured to
allow placement of the lift within the interior of the tower structure. The lift may be mobile
and able to self motivate in and out of the opening in the structural tower.

This disclosure will set forth embodiments of a system used for maintaining a wind
tower structure wherein the wind tower structure may have a plurality of legs defining a space
there between and may be configured to support a wind turbine above the ground in a better
position to interface with wind. The lift structure may be configured for carrying objects such
as workers and/or cargo and have a drive system and guide system for mechanically
communicating with a cable, rail or a first elongate member attached to the wind tower
structure. The drive system and guide system may transmit forces that move the lift relative
to the cable, rail or first elongate member and thereby relative to the wind tower structure. A
control interface may be included for controlling the amount and direction of the power into
the drive system and guide system thereby causing said drive system and guide system to
move the lift relative to said first elongate member such that said lift moves relative to said
wind tower structure. The embodiment may have a motor for providing a lifting force for the
system wherein said motor resides on said wind tower structure. The embodiment may include
an opening in the tower structure configured to allow placement of the lift within the interior

of the tower structure.
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This disclosure will set forth embodiments of a method for maintaining a tower that
is supporting a wind turbine. The method may include positioning a lift within a tower
structure through an opening in the tower structure that has been designed to allow placement
of the lift within the tower structure. The method may include connecting the lift to the tower
using an elongate member disposed between the tower structure and the lift. The method may
include positioning the lift configured for carrying objects such as workers and/or cargo into
a position on said elongate member to perform maintenance by actuating a control for
controlling a motor that provides a force.

This disclosure will set forth embodiments of a method for maintaining a tower that
is supporting a wind turbine. The method may include positioning a lift within a tower
structure through an opening in the tower structure that has been designed to allow placement
of the lift within the tower structure, The method may include connecting the lift to the tower
using an elongate member disposed between the tower structure and the lift. The method may
include positioning the lift configured for carrying objects such as workers and/or cargo into
a position on said elongate member to perform maintenance by actuating a control for
controlling a motor that provides a force. The method may include positioning the lift by
exerting a force in a direction normal to the elongate member for positioning the lift radially
relative to the tower structure.

This disclosure will set forth embodiments of a method for maintaining a tower that
is supporting a wind turbine. The method may include positioning a lift within a tower
structure through an opening in the tower structure that has been designed to allow placement
of the lift within the tower structure. The lift may be connected to the tower using an elongate
member disposed between the tower structure and the lift. The method may include
positioning the lift configured for carrying objects such as workers and/or cargo into a position
on said elongate member to perform maintenance by actuating a control for controlling a
motor that provides a force. The method may include positioning by exerting a force in a
lateral direction for positioning the lift radially relative to the tower structure and may
laterally position the lift closer to a structure in need of maintenance in the tower structure.

This disclosure will set forth embodiments of a method for maintaining a tower that
is supporting a wind turbine. The method may include positioning a lift within a tower
structure through an opening in the tower structure that has been designed to allow placement
of the lift within the tower structure. The lift may be connected to the tower using an elongate

member disposed between the tower structure and the lift. The method may include
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positioning the lift configured for carrying objects such as workers and/or cargo into a position
on said elongate member to perform maintenance by actuating a control for controlling a
motor that provides a force. Additionally, the method may include transporting a lift inside
and outside of the tower structure.

This disclosure will set forth embodiments of a method for maintaining a tower that
is supporting a wind turbine. The method may include positioning a lift within a tower
structure through an opening in the tower structure that has been designed to allow placement
of the lift within the tower structure. The lift may be connected to the tower using an elongate
member disposed between the tower structure and the lift. The method may include
positioning the lift configured for carrying objects such as workers and/or cargo into a position
on said elongate member to perform maintenance by actuating a control for controlling a
motor that provides a force. Additionally, the method may include transporting a lift such that
only a portion of the transport is placed into the opening in the tower structure.

This disclosure will set forth embodiments of a method for maintaining a tower that
is supporting a wind turbine. The method may include positioning a lift within a tower
structure through an opening in the tower structure that has been designed to allow placement
of the lift within the tower structure. The lift may be connected to the tower using an elongate
member disposed between the tower structure and the lift. The method may include
positioning the lift configured for carrying objects such as workers and/or cargo into a position
on said elongate member to perform maintenance by actuating a control for controlling a
motor that provides a force. Additionally, the method may include transporting a lift such that
the entire transport is placed into the tower structure.

This disclosure will set forth embodiments of a method for maintaining a tower that
is supporting a wind turbine. The method may include positioning a lift within a tower
structure through an opening in the tower structure that has been designed to allow placement
of the lift within the tower structure. The lift may be connected to the tower using an elongate
member disposed between the tower structure and the lift. The method may include
positioning the lift configured for carrying objects such as workers and/or cargo into a position
on said elongate member to perform maintenance by actuating a control for controlling a
motor that provides a force. Additionally, the method may include transporting a lift inside
and outside the tower structure and transporting the lift to a plurality of tower structures.

This disclosure will set forth embodiments of a method for maintaining a tower that

is supporting a wind turbine. The method may include positioning a lift within a tower
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structure through an opening in the tower structure that has been designed to allow placement
of the lift within the tower structure. The lift may be connected to the tower using an elongate
member disposed between the tower structure and the lift. The method may include
positioning the lift configured for carrying objects such as workers and/or cargo into a position
on said elongate member to perform maintenance by actuating a control for controlling a
motor that provides a force. Additionally, the method may include storing the lift within a
tower structure.
BRIEF DESCRIPTION OF THE DRAWINGS

The features and advantages of the disclosure will become apparent from a
consideration of the subsequent detailed description presented in connection with the
accompanying drawings in which:

FIG. 1, illustrates an embodiment of a system useful in maintaining a wind tower
structure;

FIG. 2 illustrates an embodiment of a use of a transport as part of a system useful in
maintaining a wind tower structure comprising a plurality of wind tower structures;

FIG. 3 illustrates an embodiment of a system useful in maintaining a wind tower
structure including a plurality of transports;

FIG. 4 illustrates an embodiment of a lift in use within a wind tower structure in a
system useful in maintaining a wind tower structure;

FIG. 5 illustrates an embodiment of a lift in use within a wind tower structure from
a top down sectional vantage point;

FIG. 6 illustrates an embodiment of a lift in use within a wind tower structure from
a top down sectional vantage point;

FIG. 7 illustrates an embodiment of a lift in use within a wind tower structure;

FIG. 8 illustrates an embodiment of the motion of the lift use within a wind tower
structure;

FIG. 9 illustrates an embodiment of an apparatus in the form of a lift used for
maintaining a wind tower structure, wherein the wind tower structure may have a plurality of
legs defining a space there between that such an apparatus may be disposed;

FIG. 10 illustrates an embodiment of an apparatus in the form of a lift used for
maintaining a wind tower structure, wherein the wind tower structure may have a plurality of

legs defining a space there between that such an apparatus may be disposed;
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FIG. 11 illustrates a top down view of an embodiment of an apparatus in the form of
a lift used for maintaining a wind tower structure, wherein the wind tower structure may have
a plurality of legs defining a space there between that such an apparatus may be disposed;

FIG. 12 illustrates a top down view of an embodiment of an apparatus in the form of
a lift used for maintaining a wind tower structure, wherein the wind tower structure may have
a plurality of legs defining a space there between that such an apparatus may be disposed;

FIG. 13 illustrates an embodiment of a use of a self powered or manually powered lift
as part of a system used for maintaining a wind tower structure comprising a plurality of wind
tower structures; and

FIG. 14 illustrates an embodiment of a use of a wind tower for storing a lift therein.

DETAILED DESCRIPTION

For the purposes of promoting an understanding of the principles in accordance with
the disclosure, reference will now be made to the embodiments illustrated in the drawings and
specific language will be used to describe the same. It will nevertheless be understood that no
limitation of the scope of the disclosure is thereby intended. Any alterations and further
modifications of the inventive features illustrated herein, and any additional applications of
the principles of the disclosure as illustrated herein, which would normally occur to one
skilled in the relevant art and having possession of this disclosure, are to be considered within
the scope of the disclosure claimed.

It must be noted that, as used in this specification and the appended claims, the

nmn

singular forms "a," "an," and "the" include plural referents unless the context clearly dictates
otherwise. In describing and claiming the present disclosure, the following terminology will
be used in accordance with the definitions set out below. As used herein, the terms

LN T

“comprising,” “including,

LAY b ANTY

containing,” “characterized by,” and grammatical equivalents
thereof are inclusive or open-ended terms that do not exclude additional, unrecited elements
or method processes.

Referring now to FIG. 1, an embodiment of a system useful in maintaining a wind
tower structure will be described. A wind tower structure 100 may have a plurality of legs 105
and may be configured to support a wind turbine in a position to interface with wind. The
wind tower structure 100 may be constructed using a single leg having space therein large
enough for a service lift to fit therein. The wind tower structure 100 may covered in a cladding

112 that may offer protection from the elements and may contribute to structural properties

of the wind tower structure 100.
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An opening 120 may be provided with in the cladding 112 of the wind tower structure.
A door may be provided for the opening 120 allowing a tower keeper to open and close the
opening 120 as desired for maintenance of the wind tower structure 100. The door may be
used to access items that may have been stored within the wind tower structure 100. The door
may be configured to open inward or outward. The door may be of a lifting type that may be
seen on a garage automatic or otherwise. The opening 120 may be configured to accept a lift
150 there through either alone or on a transport 155. The opening 120 may be configured to
accept a lift 150 in a compacted state there through either alone or on a transport 155. The
opening 120 may have a door 121 for opening and closing the opening 120. The door 121
may be of various configurations in addition to the roll up style shown in the illustration.

The system may include a lift 150 that may be configured for carrying cargo and/or
a person that may be performing maintenance and related activities. The lift 150 may be
configured to be used with a transport 155.

The transport 155 as illustrated is a flatbed truck, however many different vehicles and
or specialized equipment may be used to transport the lift 150. For example, a common fork
lift may be used as a transport. Additionally, a trailer that is connected to a powered vehicle
may be used. The lift 150 may have a mechanism that allows it to be self motivated to move
in and out of the tower. The transport may be adjustable for receiving various configurations
of lifts.

The transport 155 may be configured for taking a lift from one wind tower structure
to another. The transport 155 may be configured to insert a portion of a caring surface into a
tower. The transport 155 may be configured to move entirely into a wind tower structure.

FIG. 2 illustrates a use of a transport 255 as part of a system comprising a plurality of
wind tower structures 210a, 210b, 210c. A transport 255 may transport a lift 250 that may be
configured for carrying cargo and/or a person that may be performing maintenance and related
activities, The lift 250 may be configured to be used with a transport 255 of specific
configuration. The transport 255 as illustrated is a flatbed truck, however many different
vehicles and or specialized equipment may be used to transport the lift 250. For example, a
common fork lift may be used as a transport. Additionally, a trailer that is connected to a
powered vehicle may be used. The transport 255 may be adjustable for receiving various
configurations of lifts 250. The transport 255 may be configured for taking a lift 250 from one
wind tower structure to another on a path 275 or may be configured for traversing the type of

terrain surrounding the wind towers 210a, 210b, 210c. The transport 255 may be configured
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to insert a portion of a carrying surface into a tower. The transport 255 may be configured to
move entirely into a wind tower structure.

FIG. 3 illustrates a system including a plurality of transports. The terrain may require
that a system include a plurality of transports configured to meet the terrain surrounding a
subgroup of towers. Another sub-group may have a different type of terrain thereabout and
require a transport of differing configuration. A transport 355 may transport a lift 350 that may
be configured for carrying cargo and/or a person that may be performing maintenance and
related activities. The lift 350 may be configured to be used with a transport 355 of specific
configuration. The transport 355 as illustrated is a flatbed truck, however many different
vehicles and or specialized equipment may be used to transport the lift 350. For example, a
common fork lift may be used as a transport. Additionally, a trailer that is connected to a
powered vehicle may be used. The transport 355 may be adjustable for receiving various
configurations of lifts 350. The transport 355 may be configured for taking a lift 350 from one
wind tower structure to another on a path 375 or may be configured for traversing the type of
terrain surrounding the wind tower groups 310a, 310b, 310c. The transport 355 may be
configured to insert a portion of a carrying surface into a tower. The transport 355 may be
configured to move entirely into a wind tower structure. A plurality of transports provides the
advantage of having a back up transport on site.

FIG. 4 illustrates the lift in use within a wind tower structure. A wind tower structure
400 may have a plurality of legs 405 and may be configured to support a wind turbine in a
position to interface with wind. The wind tower structure 400 may be constructed using a
single leg having space therein large enough for a service lift to fit therein. The wind tower
structure 400 may be covered in a cladding 412 that may offer protection from the elements
and may contribute to structural properties of the wind tower structure 400. An elongate
member 430 may be provided as a lifting structure within the wind tower structure 400 and
may be attached to the wind tower structure 400 near the top portion providing a generally
vertical potential in movement. The elongate member 430 may be a cable, rail or chain so
long as it provides the structure necessary to support the lift during movement and
maintenance work. A lift 450 may be of standard off the shelf type or one dedicated for a
specific use. A lift 450 may comprise a guide system for mechanically communicating with
the elongate member 430 of a wind tower structure 400 wherein said guide system 430 is
configured to move along the elongate member. The lift 450 may include a control interface

439 for controlling the guide system 435 and a drive system 438 in communication with the
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guide system 435 and adapted to provide a force into or through the guide system 435. The
guide system 435 may be detachable from and attachable to said elongate member 435 such
that the lift may be moved to another tower. The guide system 435 may be detachable from
and attachable to said service lift 450, and may be detached for compactness or for servicing.
The lift 450 may include a lateral connection structure 440 for attaching to other tower
structures and used control yaw and radial placement of the lift. The other tower structures
may be a leg 405 or lateral cable or bar 406. Any tower structure that is capable of bearing the
load of positioning the lift 450 is relevant to the disclosure and considered within its scope.
The lateral connection structure 440 may have a component such as a cable or chain that is
able to worked upon by a guide system 435 or a second component within a guide system 435
to move the lift laterally by controlling the guide system 435.

FIG. 5 illustrates a lift 550 in use within a wind tower structure 500 from a top down
sectional vantage point. A wind tower structure 500 may have a plurality of legs 505 and may
be configured to support a wind turbine in a position to interface with wind. The wind tower
structure 500 may be constructed using a single leg having space therein large enough for a
service lift to fit therein. The wind tower structure 500 may be covered in a cladding 512 that
may offer protection from the elements and may contribute to structural properties of the wind
tower structure 500. An elongate member 530 may be provided as a lifting structure within
the wind tower structure 500 and may be attached to the wind tower structure 500 near the top
portion providing a generally vertical potential in movement. The elongate member 530 may
be a cable, rail or chain so long as it provides the structure necessary to support the lift during
movement and maintenance work. A lift 550 may be of standard off the shelf type or one
dedicated for a specific use. The lift 550 may include a lateral connection structure 540 for
attaching to other tower structures and used control yaw and radial placement of the lift. The
other tower structure may be a laterally placed ring 506 which may be rigid or a cable that
approximates a ring by attaching at intervals along its circumference to the tower structure
500. The lateral connection structure 540 may have a component such as a cable or chain that
is able to worked upon by a guide system or a second component within a guide system to
move the lift laterally by controlling the guide system. In the illustration it can be seen that the
lift has been positioned radially within the tower structure as the lateral connection structure
540 interacts with the laterally place ring 506.

FIG. 6 illustrates a lift in use within a wind tower structure 600 from a top down

sectional vantage point. A wind tower structure 600 may have a plurality of legs 605 and may
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be configured to support a wind turbine in a position to interface with wind. The wind tower
structure 600 may be constructed using a single leg having space therein large enough for a
service lift to fit therein. The wind tower structure 600 may be covered in a cladding 612 that
may offer protection from the elements and may contribute to structural properties of the wind
tower structure 600. An elongate member 630 may be provided as a lifting structure within
the wind tower structure 600 and may be attached to the wind tower structure 600 near the top
portion providing a generally vertical potential in movement. The elongate member 630 may
be a cable, rail or chain so long as it provides the structure necessary to support the lift during
movement and maintenance work. A lift 650 may be of standard off the shelf type or one
dedicated for a specific use. The lift 650 may include a lateral connection structure 640 for
attaching to other tower structures and used to control yaw and radial placement of the lift.
The other tower structure may be a laterally placed cable, rail or chain 606 which may be rigid
or tension bearing. A plurality of laterally placed structures 606 are illustrated with various
placement within the tower structure 600 allowing a user of this embodiment to draw the lift
650 closure to various points within the tower structure 600 for maintenance. The lateral
connection structure 640 may have a component such as a cable or chain that is able to
worked upon by a guide system or a second component within a guide system to move the lift
laterally by controlling the guide system. In the illustration it can be seen that the lift has been
positioned radially within the tower structure as the lateral connection structure 640 interacts
with a laterally placed structure 606.

FIG. 7 illustrates a lift in use within a wind tower structure. A wind tower structure
700 may have a plurality of legs 705 and may be configured to support a wind turbine in a
position to interface with wind. An elongate member 730 may be provided as a lifting
structure within the wind tower structure 700 and may be attached to the wind tower structure
700 near the top portion providing a generally vertical potential in movement. The elongate
member 730 may be a cable, rail or chain so long as it provides the structure necessary to
support the lift during movement and maintenance work. A lift 750 may be of standard off the
shelf type or one dedicated for a specific use. A lift 750 may comprise a guide system for
mechanically communicating with the elongate member 730 of a wind tower structure 700
wherein said guide system 735 is configured to move along the elongate member 730. The lift
750 may include a lateral positioning structure 740 for attaching to other tower structures and
used control yaw and radial placement of the lift. Any tower structure that is capable of

bearing the load of positioning the lift 750 is relevant to the disclosure and considered within
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its scope. The lateral connection structure 740 may be a hook that may be extendable and used
by a tower keeper to hook onto a tower structure in close proximity to an area of the tower that
needs maintenance and pull the lift 750 to within workable range.

FIG. 8 illustrates an embodiment of the motion of the lift. At position 1 designated as
P1 on the figure a lift 850 is suspended by a first elongate member 881 acting generally in
tension and having a length between the lift 850 and a vertical connection point 890 on a
tower structure. At position P1 on the figure the lift 850 is laterally influenced by a second
elongate member 882 acting generally in tension and having a length between the lift 850 and
a lateral connection point 891 on the tower structure. The lift 850" may be moved to a second
position designated by P2 in a vectored path that is relative to the change of lengths of the
elongate members 881, 882, 881", 882'. At P2 the lift 850'is laterally influenced by a reduction
in the length of 882 to 882'. At P2 the lift 850' is vertically suspended by a reduction of length
881 to 881", It should be noted that the elongate members 881, 882 may experience vectored
loading containing both vertical and lateral components. Additionally, a third vectored
component may be used to move the lift 850 in three dimensions. The lift may be moved
relative to the elongate members simultaneously thereby moving vertically and laterally
simultaneously.

FIG. 9 illustrates an embodiment of an apparatus in the form of a lift 900 used for
maintaining a wind tower structure, wherein the wind tower structure may have a plurality of
legs defining a space there between that such an apparatus may be disposed. The lift 900 may
be configured for carrying objects such as workers and/or cargo and have a guide system 910
for mechanically communicating with a generally vertical cable, rail or a first elongate
member 920 attached to the wind tower structure. The guide system 910 may transmit forces
that work to move the lift 900 relative to the cable 920 and thereby relative to the wind tower
structure.

A control interface 930 may be included for controlling the amount and direction of
the power into the guide system thereby causing said guide system to move the lift relative to
the cable 920 such that said lift moves relative to said wind tower structure. The control
interface 930 may be a foot pedal or set of pedals that interface with the user thereby
providing hands free operation. The control interface 930 may be any set of controls that
provides sufficiently to allow a user to move the at least vertically. The control interface 930
may control the power input into a drive system 950. The drive system 950 may spool the

cable on to a spool thereby eliminating a tailing portion of the elongate member under the lift.
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The control interface 930 may change the phase of the power and the amplitude of the power
such that the direction and the speed of travel of the lift can be adjusted accordingly.

The drive system 950 may interact with the guide system 910 directly wherein the
drive system 950 is integrated into and physically a part of the guide system 910. The drive
system 950 may interact with the guide system indirectly through gearing or other transfer
device. The guide system 910 may be located on a overhead support 960 thereby keeping the
guide system 910 out of the way of the user, and providing a mechanical advantage of using
the remaining lift structure as a stabilizer by keeping the center of mass below the guide
system 910,

The lift 900 may include wheels 970 to aid in maneuvering the lift on a transport or
on the ground. The lift may be detachable and attachable to the cable 920 so that it may be
used in more than one tower.

FIG. 10 illustrates an embodiment of an apparatus in the form of a lift 1000 used for
maintaining a wind tower structure, wherein the wind tower structure may have a plurality of
legs defining a space there between that such an apparatus may be disposed. The lift 1000 may
be configured for carrying objects such as workers and/or cargo and have a guide system 1010
for mechanically communicating with a generally vertical cable, rail or a first elongate
member 1020 attached to the wind tower structure. The drive system 1050 and guide system
1010 may transmit forces that work to move the lift 1000 relative to the cable 1020 and
thereby relative to the wind tower structure.

A control interface 1030 may be included for controlling the amount and direction of
the power into the drive system 1050 thereby causing the lift 1000 to move relative to the
cable 1020 such that said lift 1000 moves relative to said wind tower structure. The control
interface 1030 may be a foot pedal or set of pedals that interface with the user thereby
providing hands free operation. The control interface 1030 may be any set of controls that
provides sufficiently to allow a user to move the at least vertically. The control interface 1030
may control the power input into a drive system 1050. The control interface 1030 may change
the phase of the power and the amplitude of the power such that the direction and the speed
of travel of the lift can be adjusted accordingly.

The drive system 1050 may interact with the guide system 1010 directly wherein the
drive system 1050 is integrated into and physically a part of the guide system 1010. The drive
system 1050 may interact with the guide system 1010 indirectly through gearing or other

transfer device.
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The guide system 1010 may include a vertical drive portion 1012 that interfaces with
an elongate member 1020 for moving the lift 1000 in a generally vertical direction and acts
to translate lateral forces into vertical forces allowing the lift 1000 to be stabilized or righted
by its weight. The guide system 1010 may include a lateral drive portion 1014 that may
interface with a lateral placement member 1022 for generally positioning the lift 1000 radially
within the wind tower. The lateral placement portion 1014 may comprise a lateral drive
system 1023 configured to mechanically communicate with the lateral placement member
1022. The lateral drive system 1023 may be configured to spool the lateral placement member
1022 on a spool or may pass it through.

The guide system 1010 may be located on an overhead support 1060 thereby keeping
the guide system 1010 out of the way of the user, and providing a mechanical advantage of
using the remaining lift structure as a stabilizer by having the center of mass below the guide
system 1010.

The lift 1000 may include wheels 1070 to aid in maneuvering the lift on a transport
or on the ground. The lift may be detachable and attachable to the cable 1020 so that it may
be used in more than one tower. The lift may include a hinge or pin 1090 in a structural
member that thereby allows the over all height of the lift to be shortened. A shortened lift
1000 may better fit onto a transport and allow for the use a smaller opening in the tower
structure.

FIG. 11 illustrates a top down view of an embodiment of an apparatus in the form of
alift 1100 used for maintaining a wind tower structure, wherein the wind tower structure may
have a plurality of legs defining a space there between that such an apparatus may be
disposed. The lift 1100 may be configured for carrying objects such as workers and/or cargo
and have a guide system for mechanically communicating with a generally vertical cable, rail
or a first elongate member attached to the wind tower structure. A control interface may be
included for controlling the amount and direction of the power into the drive system and guide
system thereby causing said drive system and guide system to move the lift relative to the
cable such that said lift moves relative to said wind tower structure.

The lift 1100 may include wheels to aid in maneuvering the lift on a transport or on
the ground. The lift may be detachable and attachable to a cable so that it may be used in more
than one tower. The lift may tend to rotate around a point of rotation 1105 created where a
cable mechanically interacts with the lift structure. The embodiment may have a lateral

placement structure 1110 configured to mechanically interact with a member extending from
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the wind tower structure for controlling the yaw or rotation (shown by arrows 1111) of the lift
1100. This lateral placement structure 1110 may be incorporated into a guide system. The
member of the wind tower used for controlling the yaw of the lift 1100 may be a second
elongate member such as a second cable. The guide system or lateral placement structure may
mechanically communicate with the first and second elongate members contemporaneously
to move the lift in a vectored path.

FIG. 12 illustrates a top down view of an embodiment of an apparatus in the form of
alift 1200 used for maintaining a wind tower structure, wherein the wind tower structure may
have a plurality of legs defining a space there between that such an apparatus may be
disposed. The lift 1200 may be configured for carrying objects such as workers and/or cargo
and have a drive system and a guide system 1205 for mechanically communicating with a
generally vertical cable, rail or a first clongate member attached to the wind tower structure.
A control interface may be included for controlling the amount and direction of the power
into the drive system and guide system 12035 thereby causing said drive system and guide
system 1205 to move the lift relative to the cable such that said lift moves relative to said
wind tower structure.

The lift 1200 may be detachable and attachable to the cable so that it may be used in
more than one tower. The lift 1200 may tend to rotate around a point of rotation created where
a cable mechanically interacts with the lift structure or guide system 1205. The embodiment
may have a lateral placement structure configured to mechanically interact with a member
extending from the wind tower structure for controlling the yaw or rotation of the lift 1200.
This lateral placement structure may be incorporated into the guide system 1205. The
member of the wind tower used for controlling the yaw of the lift 1200 may be a second
elongate member such as a second cable. The guide system 1205 or lateral placement structure
may mechanically communicate with the first and second elongate members
contemporaneously to move the lift in a vectored path. The guide system 1205 may include
a pivot connection 1202 with the remaining lift structures allowing a user to control the yaw
of the lift 1200. The pivot connection 1202 allows for a rotation angle as shown by the arrows
1212. The pivot connection 1202 may be rotated by a planetary gear or other gearing. The
guide system 1205 or lateral placement structure may mechanically communicate with the
first and second elongate members contemporaneously to move the lift in a vectored path. By
rotating the guide system 1205 about the pivot connection 1202, the orientation of the lift

1200 relative to the tower may be controlled.
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FIG. 13 illustrates a use of a self powered or manually powered lift 1305 as part of a
system 1300 comprising a plurality of wind tower structures 1310a, 1310b, 1310c¢. A lift 1305
may be configured for carrying cargo and/or a person performing maintenance and related
activities. The lift 1305 may be configured to be with a self propelling mechanism or may be
pushed manually. The lift 1305 may be configured to move from one wind tower structure to
another on a path 1375 or may be configured for traversing the type of terrain surrounding the
wind towers 1310a, 1310b, 1310c. The transport 1305 may be configured to change in
dimension to pass through various sized openings within a plurality of wind towers.

FIG. 14 illustrates a use of a wind tower 1400 for storing a lift 1400 therein. A wind
tower structure 1400 may have a plurality of legs 1405 and may be configured to support a
wind turbine in a position to interface with wind. The wind tower structure 1400 may be
constructed using a single leg having space therein large enough for a service lift to fit therein.
The wind tower structure 1400 may covered in a cladding that may offer protection from the
elements and may contribute to structural properties of the wind tower structure 1400.

An opening may be provided with in the cladding of the wind tower structure. A door
may be provided for the opening allowing a tower keeper to open and close the opening as
desired for maintenance of the wind tower structure 1400. The door may be configured to
open inward or outward. The door may be of a lifting type that may be seen on a garage
automatic or otherwise. The opening may be configured to accept a lift 1410 there through
either alone or on a transport. The opening may be configured to accept a lift 1410 in a
compacted state there through either alone or on a transport. While a lift is not being used it
may be stored within a space created between the legs 1405 of the wind tower 1400. The door
may be used to access other items that may have been stored within the wind tower structure
1400. The wind tower 1400 may store a transport for the lift 1410 therein.

In view of the foregoing, those having ordinary skill in the relevant art will appreciate
the advantages provided by the features of the present disclosure.

In the foregoing Detailed Description, various features of the present disclosure are
grouped together in single embodiments for the purpose of streamlining the disclosure. This
method of disclosure is not to be interpreted as reflecting an intention that the claimed
disclosure requires more features than are expressly recited in each claim hereinafter
presented. Rather, as the following claims reflect, inventive aspects lie in less than all features

of a single foregoing disclosed embodiment. Thus, the following claims are hereby
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incorporated into this Detailed Description by this reference, with each claim standing on its
own as a separate embodiment of the present disclosure.

Itis to be understood that the above-described arrangements are only illustrative of the
application of the principles of the present disclosure. Numerous modifications and alternative
arrangements may be devised by those skilled in the art without departing from the spirit and
scope of the present disclosure and the appended claims are intended to cover such
modifications and arrangements. Thus, while the present disclosure has been shown in the
drawings and described above with particularity and detail, it will be apparent to those of
ordinary skill in the art that numerous modifications, including, but not limited to, variations
in size, materials, shape, form, function and manner of operation, assembly and use may be

made without departing from the principles and concepts set forth herein.
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CLAIMS
What is claimed is:

1. Anapparatus used for maintaining a wind tower, the wind tower having a plurality
of leg members defining a space there between and configured to support a wind turbine on
an elevated portion thereof, the apparatus comprising:

a lift configured for carrying objects wherein the lift comprises a support surface for
supporting objects;

adrive system for mechanically communicating with a first elongate member attached
to the wind tower wherein said drive system is configured to move the lift relative to said first
elongate member; and

a control interface for controlling a power input into said drive system thereby causing
said drive system to move the lift relative to said first elongate member such that said lift
moves relative to said wind tower.

2. The apparatus of claim 1 wherein said lift further comprises a guide system in
communication with said first elongate member and adapted to allow said lift to maintain a
predetermined orientation.

3. The apparatus of claim 2 wherein said guide system is detachable from and
attachable to said first elongate member.

4. The apparatus of claim 2 wherein said guide system comprises a second drive
system.

5. The apparatus of claim 2 wherein said guide system is rotatable relative to the lift
about the yaw axis thereby allowing the service lift to be controllable about the yaw axis.

6. The apparatus of claim 1 further comprising a height adjustment configured to
allow said lift to be changed dimensionally for portability.

7. The apparatus of claim 1 further comprising an attachment configured to
removably attach to a member extending from the wind tower for controlling the yaw of the
lift relative to the tower.

8. The apparatus of claim 1 further comprising an attachment configured to removably
attach to a second elongate member extending from the wind tower for controlling the radial
positioning of the lift relative to the wind tower.

9. The apparatus of claim 8 wherein said attachment is incorporated into a guide
system such that the guide system mechanically communicates with the first and second

elongate members contemporancously to move the lift in a vectored path.
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10,  The apparatus of claim 8 wherein said attachment and the drive system
communicate contemporaneously with the first and second elongate members to move the lift
in a vectored path.

11. A system for maintaining a tower for a wind turbine comprising:

a lift configured for carrying objects;

a drive system for providing a positioning force for the apparatus;

a control interface for controlling the drive system;

an elongate member for providing a lifting structure between said tower and said lift;

an opening in the tower configured to allow placement of the lift within the interior
of the wind tower; and

a connection for connecting the elongate member to the lift.

12.  The system of claim 11 further comprising a second clongate member for
controlling the yaw of the lift relative to the wind tower.

13.  The system of claim 12 wherein said second elongate member has a lateral
component allowing a user to draw closer to a portion of the tower.

14.  The system of claim 11 further comprising a second elongate member for
controlling the radial placement of the lift relative to the tower.

15. The system of claim 11 further comprising a transport for transporting the lift.

16. The system of claim 15 wherein the transport is configured such that a portion
of the transport can enter into the opening in the wind tower.

17.  The system of claim 15 wherein the transport is configured such the entire
transport may fit within the wind tower.

18. The system of claim 11 wherein the lift is mobile and able to be moved through
the opening in the wind tower.

19. The system of claim 11 wherein said drive system resides on said lift.

20. The system of claim 11 wherein said drive system resides on said wind tower.

21. A method for maintaining wind towers supporting wind turbines, the method
comprising:

positioning alift within a wind tower through an opening in the wind tower configured
to allow placement of the lift within the tower;

connecting said lift to a tower by an elongate member disposed between the tower and

the lift; and
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positioning the lift into a position on said elongate member to perform maintenance
by actuating a control for controlling a drive system that provides a force.

22, The method of claim 21 further comprising exerting a force in a lateral direction
for positioning the lift radially relative to a tower.

23. The method of claim 22 further comprising exerting a force laterally thereby
positioning the lift closer to a wind tower portion in need of maintenance.

24, The method of claim 21 further comprising transporting the lift through an
opening in a wind tower.

25. The method of claim 21 further positioning only a portion of a transport in to an
opening in a wind tower.

26. The method of claim 21 further positioning the entire transport into a wind tower.

27. The method of claim 24 further comprising transporting the lift to a plurality of
wind towers.

28. The method of claim 24 further comprising storing the lift within a wind tower.

29. The method of claim 24 further comprising actuating a door within a wind tower.

30. A system for maintaining a plurality of towers for a wind turbine comprising:

a lift configured for carrying objects;

a motor for providing a lifting force for the apparatus;

a control interface for controlling the motor;

an elongate member for providing a lifting structure between a tower and said lift;

an opening configured to allow placement of the lift within a tower; and

a connection for connecting an elongate member to the lift.

31. The system of claim 30 further comprising a second elongate member for
controlling the yaw of the lift relative to a tower.

32. The system of claim 31 wherein said second elongate member has a lateral
component allowing a user to position the lift closer to a portion of a tower.

33.  The system of claim 30 further comprising a second elongate member for
controlling the radial placement of the lift relative to a wind tower.

34. The system of claim 30 further comprising a transport for transporting the lift
through an opening in a wind tower.

35. The system of claim 33 wherein the transport is configured such that a portion

of the transport can enter into an opening in a wind tower.
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36. The system of claim 33 wherein the transport is configured such the entire
transport may fit within a wind tower.
37. The system of claim 30 wherein the lift is mobile and able to be moved through
an opening in a wind tower.
5 38. The system of claim 30 wherein said drive system resides on said lift.
39. The system of claim 30 wherein a plurality of drive systems reside on said wind

towers.
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