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(57) ABSTRACT 
A guide rail system is used to erect toWers, to place 
equipment on toWers and for maintenance of toWers. The 
guide rail may be added to existing toWers. a climbing lifting 
platform is attached to the guide rails and is used to transport 
items up and doWn the toWer. The platform may also be used 
to carry up toWer sections during erection of the toWer. 
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GUIDE RAIL CLIMBING LIFTING PLATFORM 
AND METHOD 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

STATEMENT REGARDING FEDERALLY 
SPONSORED RESEARCH OR DEVELOPMENT 

[0001] Not Applicable. 

BACKGROUND OF THE INVENTION 

[0002] The present invention relates to lifting devices and, 
more speci?cally, to a platform capable of both lifting heavy 
objects that are needed for elevated construction and facili 
tating the modular construction of tall structures. 

[0003] Many construction projects require the moving of 
materials and machinery up hundreds of feet above the 
ground. Some examples of projects that Would require the 
lifting of materials are the construction of of?ce buildings or 
high rise apartment complexes. Often the construction of 
toWers or industrial smokestacks, such as concrete toWers or 
steel toWers, requires the lifting of heavy modular units to 
complete construction. One example of a toWer that requires 
a lifting device for both the modular construction of the 
toWer and for lifting heavy machinery to the top of the toWer 
is a Wind turbine tubular toWer. These Wind turbine tubular 
toWers can easily reach 300 feet in height and upon comple 
tion require the lifting of a Wind turbine generator and rotor 
blade assembly to the top of the Wind turbine tubular toWer. 

[0004] Different methods are commonly used When either 
constructing toWers or lifting heavy objects to great heights. 
Often a large industrial crane is used to facilitate these sort 
of construction projects. The large industrial cranes can 
assist in lifting the various components needed for the 
modular assembly of construction projects. Additionally, 
large industrial cranes can also place heavy machinery on 
the top of toWers as needed. 

[0005] For loads over 120,000 pounds and heights over 
300 feet feW cranes currently exist that can be used on public 
roads at a reasonable expense. Unfortunately, there are 
disadvantages to relying on the use of large industrial cranes 
in some construction situations. Depending on the terrain, it 
may be difficult to place the crane in a suitable operational 
position. In some situations, there may not be enough room 
to either properly position the large industrial crane or even 
to move the crane to the project site. Wind turbine farms are 
just one example of a situation in Which it is dif?cult to use 
a large industrial crane. Wind turbine farms usually have 
many Wind turbine tubular toWers placed in close proximity 
to each other to maximiZe the amount of energy that can be 
generated by the Wind turbine farm. Often the roads through 
out the Wind turbine farm are too small to be used by a large 
industrial crane in order to erect additional Wind turbine 
tubular toWers. Furthermore, the use of a large industrial 
crane that has suitable height and load capabilities for either 
the assembly or repair of Wind turbine tubular toWers is often 
overly expensive. 
[0006] Wind turbine farms may be scattered over many 
square miles. Large industrial cranes may be transported into 
such farms, but often must be disassembled and reassembled 
over and over in order to reach each of the Wind toWer 
locations. This loses valuable time and increases the costs 
tremendously. 
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[0007] The transportation of large industrial cranes 
through Wind turbine farms also presents problems When 
existing Wind turbine generators or existing Wind turbine 
tubular toWers need to be repaired. Wind turbine generators 
and Wind turbine tubular toWers are often struck by lightning 
that can damage the Wind turbine generator or rotor blades, 
thus necessitating the repair or replacement of the Wind 
turbine generator and parts of the Wind turbine tubular toWer. 

[0008] High piers or toWers, such as observatory toWers, 
also require the use of lifting devices, such as cranes, to 
facilitate construction. HoWever, the use of cranes is subject 
to many of the draWbacks detailed above. 

[0009] Another method that can be utiliZed to facilitate the 
construction of toWers is to use helicopters to lift modular 
components during the construction of the toWers. The use 
of helicopters, hoWever, is expensive and is often an imprac 
tical solution once budgetary concerns are considered. 

[0010] The art described in this section is not intended to 
constitute an admission that any patent, publication or other 
information referred to herein is “prior art” With respect to 
this invention, unless speci?cally designated as such. In 
addition, this section should not be construed to mean that 
a search has been made or that no other pertinent informa 
tion as de?ned in 37 C.F.R. §1.56(a) exists. 

BRIEF SUMMARY OF THE INVENTION 

[0011] The present invention provides a guide rail climb 
ing lifting platform that overcomes the above drawbacks and 
provides a device that does not require as much physical 
space to access a project site. The guide rail climbing lifting 
platform is capable of supporting the tremendous Weights 
necessary to facilitate the modular assembly of toWers. 
Furthermore, the present invention is an ideal device for 
lifting heavy machinery to elevated points along tall struc 
tures. The inventive guide rail climbing lifting platform uses 
a hydraulic system to travel along guide rails that are 
attached to the side of a structure. The guide rails can either 
be an integral part of the structure or they can be attached to 
a structure using a retro?tting process. The rails transfer the 
Weight of the lifting platform and the payload directly to the 
base platform. The vertical load is not placed on the toWer. 

[0012] This guide rail climbing lifting platform alloWs 
more economical and ef?cient repairs to be made to existing 
toWers due to the present invention’s ef?cient design. The 
guide rail climbing lifting platform is a far less expensive 
option than using a comparable large industrial crane of 
similar lifting capabilities (measured in terms of the height 
to Which an object can be lifted and in terms of the amount 
of Weight that can be lifted). 

[0013] Furthermore, the present invention is ideally suited 
for the construction and repair Work that must be performed 
in Wind turbine farms. The guide rail climbing lifting 
platform does not require large amounts of operational space 
proximate to the base of the toWer. Furthermore, the guide 
rail climbing lifting platform can be transported along much 
smaller roads than large industrial cranes are capable of 
using. 

[0014] Accordingly, the guide rail climbing lifting plat 
form of the present invention provides both a convenient and 
economical Way for erecting toWers in a modular fashion 
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and provides an economical Way for lifting heavy machinery 
to points along a vertical structure. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] A detailed description of the invention is hereafter 
described With speci?c reference being made to the draW 
ings in Which: 

[0016] FIG. 1 is a side elevational vieW of a guide rail 
climbing lifting platform, shoWn at tWo different positions 
along a toWer, in accordance With the present invention; 

[0017] FIG. 2 is a greatly enlarged partial side elevational 
vieW of a portion of the guide rail climbing lifting platform 
of FIG. 1; 

[0018] FIG. 3 is a greatly enlarged side elevational vieW 
of another portion of the guide rail climbing lifting platform 
of FIG. 1; 

[0019] FIG. 4 is an enlarged cross-sectional vieW of a 
toWer segment of FIG. 1 taken along the line 4-4 of FIG. 1; 

[0020] FIG. 5 is a top plan vieW of the guide rail climbing 
lifting platform positioned at the top of a partially con 
structed steel toWer; 

[0021] FIG. 6 is a top plan vieW of the largest toWer 
segment being supported by an adjustable carriage assem 
bly; 

[0022] FIG. 7 is a side elevational vieW of the toWer 
segment of FIG. 6 supported by the adjustable carriage 
assembly of FIG. 6; 

[0023] FIG. 8 is a top plan vieW of the smallest toWer 
segment being supported by the adjustable carriage assem 
bly of FIG. 6; 

[0024] FIG. 9 is a side elevational vieW of the smallest 
toWer segment being supported by the adjustable carriage 
assembly of FIG. 6; 

[0025] FIG. 10 is a side elevational vieW of a guide rail 
climbing lifting platform positioned to transfer an additional 
toWer segment onto the end of a previously positioned toWer 
segment; 

[0026] FIG. 11 illustrates the alignment of a nacelle, that 
encloses a Wind turbine generator mounted on a short toWer 
segment, With the top of a partially constructed toWer; 

[0027] FIG. 12 is a side elevational vieW of the guide rail 
climbing lifting platform of FIG. 1, shoWn in tWo positions, 
transporting the short toWer segment and the nacelle of FIG. 
11 to the top of the toWer; 

[0028] FIG. 13 is a side elevational vieW of the guide rail 
climbing lifting platform supporting the short toWer segment 
on a carriage assembly at the top of the partially constructed 
toWer; 

[0029] FIG. 14 is a hydraulic circuit illustrating the vari 
ous components used to control the operation of the guide 
rail climbing lifting platform; 

[0030] FIG. 15 is a partial enlarged vieW of the hydraulic 
circuit of FIG. 14; 

[0031] FIG. 16 is a partial enlarged vieW of the hydraulic 
circuit of FIG. 14; 
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[0032] FIG. 17 is a partial enlarged vieW of the hydraulic 
circuit of FIG. 14; 

[0033] FIG. 18 is a front elevational vieW of the guide rail 
climbing lifting platform of FIG. 1, shoWn in tWo positions, 
transporting a rotor blade assembly to the top of the toWer; 

[0034] FIG. 19 is a side elevational vieW of the guide rail 
climbing lifting platform of FIG. 1, shoWn in position to 
place the rotor blade assembly onto a Wind turbine genera 
tor; 

[0035] FIG. 20 is a front elevational vieW of the guide rail 
climbing lifting platform of FIG. 1, shoWn transporting a 
single rotor blade betWeen the base of the toWer and the rotor 
blade assembly; and 

[0036] FIG. 21 is a side elevational vieW of the guide rail 
climbing lifting platform of FIG. 1, secured to the rotor 
blade projecting doWnWards from the rotor. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0037] Certain terminology is used in the folloWing 
description for convenience only and is not limiting. The 
Words “right,”“left,”“loWer,” and “upper” designate direc 
tions in the draWings to Which reference is made. The Words 
“inWardly” and “outWardly” refer to directions toWard and 
aWay from, respectively, the geometric center of the guide 
rail climbing lifting platform assembly and designated parts 
thereof. The terminology includes the Words above speci? 
cally mentioned, derivatives thereof and Words of similar 
import. 

[0038] In many instances only one of a pair of components 
that are recited is actually shoWn in FIGS. 1-13. When only 
one component (eg the ?rst latch pin 46a) of a pair of 
recited components (eg the ?rst and second latch pins 46a, 
46b) is actually shoWn in the referenced ?gure, it is under 
stood that the second component of the recited pair is 
symmetrically positioned on the opposite side of the plat 
form assembly and that the second component operates in a 
similar fashion. 

[0039] Referring to the draWings in detail, Wherein in like 
numerals indicate like elements throughout, there is shoWn 
in FIGS. 1-21 a preferred embodiment of a guide rail 
climbing lifting platform, also referred to as a platform 
assembly, generally designated 10. The guide rail climbing 
lifting platform is an ideal device for erecting modular Wind 
turbine tubular toWers and for lifting heavy machinery or 
devices. As shoWn in FIG. 1 and discussed in more detail 
hereinafter, the platform assembly 10 can transport a toWer 
segment 84 to the top of a steel toWer 72. By incrementally 
moving upWard along the guide rails 40, the platform 
assembly 10 is able to move from a loWer position, shoWn 
at the bottom of FIG. 1, to an upper position, shoWn at the 
top of FIG. 1. Once the toWer segment 84 is positioned at 
the upper end of the steel toWer 72, the toWer segment 84 is 
ready to be aligned over and attached to the steel toWer 72. 
Thus the steel toWer 72 can be formed using multiple toWer 
segments 84, each of Which can be anyWhere from 40 to 50 
feet long. 

[0040] The guide rail climbing lifting device alloWs for the 
modular construction of toWers Without the use of a large 
heavy industrial crane. While a light crane (not shoWn) is 
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necessary to place the tower segment 84 onto the platform 
assembly 10 shoWn at the bottom of FIG. 1, the siZe of the 
crane required is much smaller than that Which Would be 
necessary if the toWer segment 84 Were to be lifted by a 
crane directly to the top of the steel toWer 72. 

[0041] While in the draWings depicting the preferred 
embodiment a steel toWer 72 is shoWn as being approxi 
mately 300 feet in height, it is understood by those of 
ordinary skill in the art from this disclosure that the present 
invention is not limited to toWers of any particular height. 
Nor is the present invention limited to any particular siZe of 
the individual toWer segments. For instance, the platform 
assembly 10 can be used to construct toWers taller than 300 
feet using individual toWer segments 84 that are each 20 feet 
long. Additionally, the guide rail climbing lifting platform 
10 can also be used With concrete toWers. 

[0042] Referring noW to FIGS. 1 and 5, the guide rail 
climbing lifting platform 10 supports the toWer segment 84 
on the left side of the steel toWer 72 and has a ?rst and a 
second carriage track 20a, 20b that each extend along 
opposite sides of the steel toWer 72. In FIG. 1 only the ?rst 
carriage track 20a can be seen. As the platform assembly 10 
transports upWards along the guide rail 40 toWards the top of 
the steel toWer 72, the ?rst and second carriage tracks 20a, 
20b extend beyond the right side of the steel toWer 72. Once 
the additional toWer segment 84 has been brought to the top 
of the steel toWer 72, the distance denoted “x” betWeen the 
center line 85 of the toWer segment 84 and the center line 73 
of the steel toWer 72 is approximately 10 feet. The distance 
“x” varies depending on the structure being climbed, the siZe 
of the guide rail climbing lifting platform, and the Weight of 
the objects being lifted by the platform assembly 10. 

[0043] FIG. 3 shoWs a portion of the platform assembly 
10. The guide rail climbing lifting platform assembly 10 has 
a ?rst and a second carriage track 20a, 20b that do not extend 
past the guide rails 40. As such, the guide rail climbing 
lifting platform 10 of FIG. 3 is preferable for lifting machin 
ery and objects upWards along structures that are Wider than 
the upper portion of the platform assembly 10, such as 
apartment buildings, of?ce buildings, aircraft hangers, sta 
diums, and Warehouses. 

[0044] Both types of the guide rail climbing lifting plat 
form 10 use the same mechanisms to travel along the guide 
rails 40 and operate in a similar manner. As such, the 
climbing operation of both guide rail climbing lifting plat 
forms 10 Will be described With reference to the components 
shoWn in the guide rail climbing lifting platform of FIG. 3. 
The guide rail climbing lifting platform shoWn in FIGS. 1-13 
and 18-21 also possesses and utiliZes each of the compo 
nents detailed in FIG. 3. The omission of some of these 
components in FIGS. 1-13 and 18-21 is only for the purpose 
of simplifying the ?gures. 

[0045] Referring to FIG. 3, the operation of the platform 
assembly 10 is as folloWs. Initially, ?rst and the second latch 
pins 46a, 46b are engaged With the guide rails 40. The loWer 
end of the platform assembly 10 has a pair of loWer Wheels 
52 that abut and roll along the guide rails 40. Each loWer 
Wheel 52 is rotatably mounted on a ?rst cylinder support 34. 
Each ?rst cylinder support 34 is secured to a loWer deck 32 
that extends therefrom. Avertical support or strut 38 extends 
upWardly generally parallel to the guide rails 40 from the 
end of the loWer deck 32 closest to the guide rails 40. A 
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loWer ?ange 58 is attached in a cantilever fashion to an outer 
edge of each vertical support 38 using bolts 60 proximate to 
the loWer deck 32. The distal end of the loWer ?ange 58 
includes an aperture for slidably receiving the respective 
latch pin 46a or 46b. The ?rst and second latch pins 46a, 46b 
extend from the loWer ?ange 58 into registry With a corre 
spondingly siZed pin receiving hole 70 in the guide rails 40. 
There are a series of pin receiving holes 70 spaced along the 
length of the guide rails 40 at predetermined intervals, as 
described in more detail hereinafter. The ?rst and second 
latch pins 46a, 46b and the pin receiving holes 70 cooperate 
to ?x the platform assembly 10 to the guide rails 40 at a 
selected vertical position, as is also described in more detail 
hereinafter. 

[0046] The upper end of the platform assembly 10 is 
secured to the guide rails 40 using a pair of upper ?anges 62. 
One upper ?ange 62 is attached to the upper end of each 
vertical support 38 and extends therefrom generally perpen 
dicularly in a cantilever fashion. Each upper ?ange 62 is 
secured to its vertical support 38 via standard fasteners, such 
as bolts 60. The distal end of each upper ?ange 62 includes 
a pair of upper Wheels 56 that sandWich its respective guide 
rail 40. That is, one upper Wheel 56 is located on either side 
of a respective guide rail 40. Since the upper ?anges 62 are 
braced via upper Wheels 56 against both sides of the guide 
rails 40, the platform assembly 10 is maintained at a constant 
orientation relative to the guide rails 40. Additionally, the 
upper ?anges 62, and the associated upper Wheels 56, 
prevent the rotation of the platform assembly 10 around the 
loWer ?anges 58. 

[0047] With reference to FIG. 3, the platform assembly 10 
is also vertically ?xed along the guide rails 40 by the ?rst 
and second slide pins 48a, 48b, as described in more detail 
beloW. The ?rst and second slide pins 48a, 48b are recip 
rocally mounted Within a correspondingly siZed aperture in 
?rst and second slide assemblies 55 that are separately 
mounted to roll along each of the guide rails 40. The ?rst and 
second slide assemblies 55 are attached to the distal end of 
the ?rst and second lift rods 43a, 43b, respectively. The ?rst 
and second lift rods 43a, 43b extend from ?rst and second 
lift cylinders 42a, 42b that are attached to the platform 
assembly 10 proximate to the loWer deck 32. 

[0048] While in the preferred embodiment the ?rst and 
second lift cylinders 42a, 42b are pinned to the platform 
assembly 10 at cylinder support 34, it is understood from 
this disclosure that the present invention is not limited to the 
method of securing the ?rst and second lift cylinders 42a, 
42b to the platform assembly 10. For instance, the ?rst and 
second lift cylinders 42a, 42b can be bolted to the platform 
assembly 10 at various locations along the platform assem 
bly that Would alloW the ?rst and second lift rods 43a, 43b 
to properly operate, as explained in more detail hereinafter. 

[0049] The ?rst and second lift rods 43a, 43b are attached 
to the ?rst and second slide assemblies 55, respectively, via 
a pin connection 44. Each slide assembly 55 engages the 
guide rail 40 using four slide Wheels 54 for each guide rail 
40. TWo slide Wheels 54 are arranged on both sides of the 
guide rail 40 to maintain stability in the slide assembly 55. 
FIG. 3 shoWs the platform assembly after having secured 
the ?rst and second slide pins 48a, 48b to the guide rails 40. 

[0050] To begin the lifting process, With the ?rst and 
second slide pins 48a, 48b locked to the guide rails 40, the 






















