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eXtendable container system further includes a connecting 
member positioned at each end of the module for connection 
betWeen the module and the other module to extend the 
length of the container system. 



Patent Application Publication Sep. 18, 2003 Sheet 1 0f 17 US 2003/0175089 A1 



Patent Application Publication Sep. 18, 2003 Sheet 2 0f 17 US 2003/0175089 A1 

FIG. 3 FIG. 4 FIG. 2 

50 /‘ 

50/ 

52/ 
54/ 



Patent Application Publication Sep. 18, 2003 Sheet 3 0f 17 US 2003/0175089 A1 



Patent Application Publication Sep. 18, 2003 Sheet 4 0f 17 US 2003/0175089 A1 

FIG. 6 





Patent Application Publication Sep. 18, 2003 Sheet 6 0f 17 US 2003/0175089 A1 

[93 
91 

92 

94 \ 

94 
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TRANSPORT CONTAINER FOR WIND TURBINE 
BLADES 

FIELD OF THE INVENTION 

[0001] The present invention relates to transportation con 
tainers. In particular, the present invention relates to appa 
ratuses and methods for containing and transporting Wind 
turbine blades. 

BACKGROUND OF THE INVENTION 

[0002] Turbine blades, such as Wind turbine blades used to 
generate electrical poWer from the Wind, are precision made 
instruments and can be extremely large (e.g., some exceed 
ing 160 feet in length and 12 feet in Width). These large 
turbine blades require protection While being transported 
from Where the turbine blades are manufactured to the site 
Where the turbine blades Will be used. Because of their 
fragility and siZe, design of containers for transporting Wind 
turbine blades poses many challenges and obstacles that 
need to be overcome. 

[0003] One challenge in designing containers for trans 
porting large turbine blades is that the container should 
protect the blades from damage that Would degrade their 
performance. In other Words, strong containers are required 
to protect the turbine blades during transport. 

[0004] Another challenge associated With designing a con 
tainer large enough to contain a Wind turbine blade is that the 
container should be designed to minimize its Weight to 
reduce transportation costs yet still be strong enough to 
protect the turbine blade. In addition, since the turbine 
blades come in a variety of different siZes and shapes, a 
preferred container Would be capable of accommodating the 
various different types of turbine blades. Having all the 
containers siZed to ?t the largest blade Would create unnec 
essary Weight and space When transporting smaller blades. 

[0005] An alternative to using containers uniformly siZed 
to the largest blade is to create different containers for 
different siZed blades. This option, hoWever, Would create a 
complex logistical problem of ensuring that a container of 
the proper siZe Was available for each shipment. This 
problem is exacerbated by the fact that transport of Wind 
turbine blades is sometimes accomplished by sending the 
blades across oceans on sloW-moving vessels. Further, this 
option Would increase the manufacturing cost of the con 
tainers due to siZe variations in the manufacturing process. 

[0006] In an attempt to overcome the above-mentioned 
problems related to variable siZed turbine blades, sectional 
container systems have been proposed. Conventionally, 
40-foot sectional containers that can be bolted together to 
create a longer container have been available for containing 
Wind turbine blades. HoWever, processes involved With 
connecting and separating the sectional containers are cum 
bersome and time-consuming. Furthermore, since the con 
ventional containers used for Wind turbine blades are con 
structed With a lattice frame design Whose structural strength 
is typically limited, the conventional containers may be 
subject to fracture during the loading and offloading pro 
cesses because long Wind turbine containers are loaded on 
and off of transportation media as one unit. This limitation 
on the structural strength restricts the length of the container 
system, preventing accommodation of the largest turbine 
blades. 
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[0007] Another challenge associated With designing a 
large container is that the container should be compatible 
With different modes of transportation. For example, the 
container should be easily adaptable for transportation by 
ship, truck, or rail. Conventionally, the containers for Wind 
turbine blades are loaded onto trucks, such as a ?at bed 
truck. One of the problems associated With transporting 
large loads overland is the height restriction of the load. For 
example, in some regions, the container height cannot 
exceed, for example, 4.2 meters (13.7 feet). Such height 
restriction is to ensure that the container can pass under 
bridges and overpasses located on the overland transport 
route. Therefore, reduction in the container height is desir 
able so that the load height can be made as loW as possible. 

[0008] Another problem associated With the conventional 
containers for turbine blades is the fact that the containers 
are not stackable on top of each other. Since conventional 
containers have their tops opened, the containers cannot be 
stacked in layers Without damaging the blade contained in 
the bottom container. Furthermore, since the frame of the 
conventional containers are not strong enough, the conven 
tional containers cannot support another containers on the 
top. Therefore, to facilitate transportation of the turbine 
blades in a limited space, e.g., in a ship, it is desirable for a 
container to be stackable in layers to ef?ciently utiliZe the 
limited space. 

[0009] A container for a Wind turbine blade is reusable 
and, therefore, should be returned after its use. If the 
container can be easily adaptable to contain other goods 
besides Wind turbine blades, the valuable shipping space can 
be ef?ciently utiliZed on a return trip by containing other 
types of goods, rather than Wasting the valuable shipping 
space by returning empty. Therefore, another desirable fea 
ture of a container for turbine blades is its adaptability for 
containing other types of goods besides Wind turbine blades. 

SUMMARY OF THE INVENTION 

[0010] To overcome the draWbacks and problems 
described above and in accordance With the purposes of the 
invention, as embodied and broadly described herein, one 
aspect of the invention provides an extendable container 
system for transporting a Wind turbine blade comprising at 
least one module con?gured to be connected to other mod 
ules, and a connecting member positioned at each end of the 
module for connection betWeen the module and the other 
module to extend the length of the container system. The 
module comprises a box-shaped frame and corrugated side 
Walls attached to the frame. 

[0011] According to another aspect of the invention, a 
method for shipping Wind turbine blades is provided. The 
method comprises connecting at least tWo modular contain 
ers to form a container that is large enough to ?t at least one 
Wind turbine blade, loading the Wind turbine blade into the 
container, and tilting the Wind turbine blade so that the 
Widest portion of the Wind turbine blade is positioned at 
oblique angle With respect to the container, such that the 
height of the container is reduced. 

[0012] In accordance With yet another aspect of the inven 
tion, a method of transporting a Wind turbine blade container 
Without a Wind turbine blade is provided. The method 
comprises separating interconnected modular containers of 
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the Wind turbine blade container, attaching an end piece to 
the modular containers, and shipping the modules. 

[0013] Additional aspects and advantages Will be set forth 
in part in the description Which folloWs, and in part Will be 
obvious from the description, or may be learned by practice 
of the invention. The aspects and advantages of the inven 
tion Will be realiZed and attained by means of the elements 
and combinations particularly pointed out in the appended 
claims. 

[0014] It is to be understood that both the foregoing 
general description and the folloWing detailed description 
are exemplary and explanatory only and are not restrictive of 
the invention, as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] The accompanying draWings, Which are incorpo 
rated in and constitute a part of this speci?cation, illustrate 
various embodiments of the invention and, together With the 
description, serve to explain the advantages and the prin 
ciples of the invention. 

[0016] 
[0017] FIG. 1 is a perspective vieW of a transport con 
tainer containing a Wind turbine blade according to an 
embodiment of the present invention; 

[0018] FIG. 2 is a side vieW of a transport container made 
of tWo standard modules and tWo long extension modules; 

[0019] FIG. 3 is a side vieW of a transport container made 
of tWo standard modules, tWo long extension modules, and 
tWo short extension modules; 

[0020] FIG. 4 is side vieW of a transport container made 
of three standard modules; 

[0021] FIG. 5 is a perspective vieW of corrugated sheets 
of trapeZoidal shape according to an embodiment of the 
present invention; 

In the draWings: 

[0022] FIG. 6 is a perspective vieW of a transport con 
tainer, illustrating structures of the frame and the Walls of the 
transport container; 

[0023] FIG. 6A is a perspective vieW of a retainer accord 
ing to an embodiment of the present invention; 

[0024] FIG. 6B is a perspective vieW of a guiding pin 
according to an embodiment of the present invention; 

[0025] FIG. 6C is a perspective vieW of a tension bolt 
according to an embodiment of the present invention; 

[0026] FIG. 7 is a side vieW of a portion of a transport 
container With various connecting apparatuses used to con 
nect tWo modules together, 

[0027] FIG. 8 is a perspective vieW of a telescoping 
column; 

[0028] FIG. 9A is a side vieW of a container illustrating 
placement of telescoping column for a centric lifting; 

[0029] FIG. 9B is a side vieW of a container illustrating 
placement of telescoping column for an eccentric lifting; 

[0030] FIGS. 10A and 10B are perspective vieWs of a 
blade holder and a blade ?tting, respectively, constituting a 
root ?tting; 
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[0031] FIG. 11 is a perspective vieW of a blade root ?tting 
mounted in a transport container; 

[0032] FIG. 12 is a perspective vieW of a blade tip holder; 

[0033] FIG. 13A is a perspective vieW of a blade tip 
holder guiding pin Without a locking bar; 

[0034] FIG. 13B is a perspective vieW of a blade tip 
holder guiding pin With a locking bar; 

[0035] FIG. 14 is a perspective vieW of a blade tip holder 
mounted to a transport container; 

[0036] FIG. 15 is a side vieW of a transport container 
con?gured as a truck trailer With the container connected to 
Wheeled dollies; 

[0037] FIG. 16 is a perspective vieW of a transport con 
tainer con?gured as tWo smaller highcube containers. 

DESCRIPTION OF THE EMBODIMENTS 

[0038] Reference Will noW be made in detail to embodi 
ments of the invention, examples of Which are illustrated in 
the accompanying draWings. Wherever possible, the same 
reference numbers Will be used throughout the draWings to 
refer to the same or like parts. 

[0039] As shoWn in FIG. 1, a container system for trans 
porting Wind turbine blades can include various different 
modules 50, 52 connected together to form a large container 
100. FIG. 1 shoWs a container 100 carrying tWo Wind 
turbine blades 64, the root portions of each of the Wind 
turbine blades being connected to a respective outer most 
end portion of container 100. Alternatively, container 100 
could accommodate a single turbine blade 64. The container 
100 can include at least one standard module 50 and can be 
extendable in length by attaching extension modules 52 
(and/or modules 54, shoWn in FIG. 3) depending upon the 
siZe and shape of the Wind turbine blade 64 to be accom 
modated. In other Words, larger extension modules 52 and 
smaller extension modules 54 can be connected to form an 
appropriately-siZed container 100 to accommodate a par 
ticular turbine blade 64. 

[0040] For example, as illustrated in FIGS. 2-4, different 
combinations of various modules 50, 52, 54 can be utiliZed 
to form different container con?gurations for accommodat 
ing various types of Wind turbine blades 64. FIG. 2 shoWs, 
for example, tWo standard modules 50 (e.g., 40-ft in length) 
attached With tWo extension modules 52 (e.g., 40-ft in 
length) attached on both ends of the standard module 50. 
TWo additional extension modules 54 (e.g., 20-ft in length) 
may additionally be attached to the outer ends of the 
extension modules 52, as shoWn in FIG. 3. As shoWn in 
FIG. 4, three standard modules 50 can also be attached 
together. While the lengths of modules 50, 52, 54 described 
herein are, for example, 40 and 20 feet, these dimensions are 
exemplary only. In other Words, the modules may be any 
siZe. For example, the modules 50, 52, 54 can be 20 feet 
long, 40 feet long, or 60 feet long. Moreover, any relation 
ship betWeen the differently siZed modules 50, 52, 54 is 
Within the scope of the present disclosure. Once the modules 
50, 52, 54 are connected together to form a large container 
100 With a desired length, a Wind turbine blade 64 can be 
loaded into the container 100 and secured. 

[0041] Referring to FIG. 1, the standard module 50 
includes a box-shaped frame 102, corrugated side Walls 104, 










