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(57) ABSTRACT 

A mobile poWer system for producing poWer at a desired 
location includes a ?rst poWer generating device of a ?rst 
type coupled to a transportable housing, and a second poWer 
generating device of a second type coupled to the transport 
able housing. The ?rst type of poWer generating device is 
di?cerent than the second type of poWer generating device. 
According to an exemplary embodiment, the mobile poWer 
system may provide easy access to di?cerent types of poWer 
outputs. Further, the housing may have the approximate siZe 
of a standard freight container. 
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MOBILE POWER SYSTEM 

[0001] This application is a continuation of US. Pat. No. 
7,230,819, ?led Sep. 15, 2003, now US. Pat. No. 7,230,819, 
Which claims the bene?t of US. Provisional Application No. 
60/410,300, ?led Sep. 13, 2002, each of Which is incorpo 
rated herein by reference in its entirety. 

TECHNICAL FIELD 

[0002] This invention relates generally to poWer systems, 
and more particularly to mobile, self contained, poWer 
systems. 

BACKGROUND 

[0003] While electric poWer from traditional electrical 
poWer grids is readily available in many locations through 
out the World, there remain vast regions Where no electric 
poWer is available. Even in locations Where electric poWer 
is available, there is a variety of situations Where a supple 
mental or substitute poWer source Would be desirable. 

[0004] Solar and Wind poWer generation systems are 
knoWn and may be applied in many different applications. 
Traditional solar and Wind poWer generation systems, hoW 
ever, have several shortcomings. For example, these systems 
generally have not been standardized. As a result, they must 
be custom built for each particular application and/or at each 
desired site, Which makes these systems expensive. Custom 
built solar and Wind poWer systems typically require days to 
assemble or disassemble. Further, traditional solar and Wind 
poWer systems are not modular. Speci?cally, once a particu 
lar solar or Wind poWer generator system has been designed 
and manufactured to include a certain number of poWer 
generating devices (such as photovoltaic or Wind turbine 
devices), additional devices may not be added to the system 
Without signi?cant di?iculty including, for example redesign 
and modi?cation of the poWer system and/or redesign and 
modi?cation of the poWer generation system site. 

[0005] Additionally, conventional poWer generating sys 
tems generally are not designed for e?icient transportation to 
a desired location, and are di?icult to disassemble and 
remove once they have been constructed at the desired 
location. Many poWer generating systems are transported in 
a piecemeal fashion from a number of different manufac 
tures or retailers. The components are then assembled and 
coupled to preexisting housing structures or to specialiZed 
housing structures constructed at the desired location of the 
poWer generating system. 

[0006] Conventional poWer generation systems also do 
not provide adequate versatility for receiving poWer from 
different types of poWer generating devices, and for supply 
ing poWer to a variety of different poWer receiving devices 
requiring different types electrical supply. Many poWer 
generation systems are designed With a single type of poWer 
generating device (such as diesel poWered or Wind poWered 
generator) supplying poWer directly to one or more poWer 
receiving device. Accordingly, interchanging poWer receiv 
ing devices from the poWer generating device is di?icult or 
impossible in existing poWer generating systems. 

[0007] The present invention provides a poWer generating 
system that avoids some or all of the aforesaid shortcomings 
in the prior art. 
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SUMMARY OF THE INVENTION 

[0008] In accordance With one aspect of the invention, a 
method of producing and delivering poWer at a desired 
location includes coupling a ?rst poWer generating device of 
a ?rst type to a transportable housing, and coupling a second 
poWer generating device of a second type to the transport 
able housing, Wherein the ?rst type of poWer generating 
device is different than the second type of poWer generating 
device. The method further includes receiving poWer from at 
least one of the ?rst and second poWer generating devices 
Within the transportable housing, and providing access to the 
received poWer in a plurality of different electrical con?gu 
rations. 

[0009] According to another aspect of the present inven 
tion, a method of producing poWer at a desired location 
includes coupling a ?rst poWer generating device of a ?rst 
type to a transportable housing, and coupling a second 
poWer generating device of a second type to the transport 
able housing, Wherein the ?rst type of poWer generating 
device is different than the second type of poWer generating 
device. 

[0010] According to yet another aspect of the present 
invention, a transportable poWer station includes a trans 
portable housing and a plurality of coupling elements 
secured to the housing and con?gured to alloW for the 
attaching of more than one type of poWer generating device 
to the housing. 

[0011] According to yet another aspect of the present 
invention, a method of transporting and assembling a poWer 
station includes storing at least one poWer generating device 
Within a housing and transporting the housing to a desired 
location. The method further includes removing the at least 
one poWer generating device from the housing, and coupling 
the at least one poWer generating device to an outer surface 
of the housing. 

[0012] According to another aspect of the present inven 
tion, a transportable poWer station includes a transportable 
housing; and at least one poWer generating device remov 
ably coupled from an operational position on an outside 
surface of the housing and siZed to ?t completely Within the 
transportable housing. 

[0013] According to another aspect of the present inven 
tion, a method of manufacturing a transportable poWer 
station includes adapting a housing to removably receive at 
least one poWer generating device thereon, the housing 
having a top Wall, side Walls and a bottom Wall, a length of 
approximately 20 feet, a Width of approximately 8 feet, and 
a height of approximately 8.5 feet or less, and an interior 
space capable for use as a human shelter. 

[0014] According to another aspect of the present inven 
tion, a transportable poWer station includes a transportable 
housing having the approximate siZe of a standard ISO 
freight container, and at least one poWer generating device 
coupled to the housing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] FIG. 1 illustrates a perspective vieW of a mobile 
poWer system according to an embodiment of the present 
disclosure; 
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[0016] FIG. 2 illustrates a perspective vieW of the housing 
of the mobile power system of FIG. 1; 

[0017] FIG. 3 illustrates another perspective vieW of the 
housing of the mobile poWer system of FIG. 1; 

[0018] FIG. 4A illustrates a top mounted end bracket 
according to an embodiment of the present disclosure; 

[0019] FIG. 4B illustrates a top mounted side bracket 
according to an embodiment of the present disclosure; 

[0020] FIG. 4C illustrates a bottom mounted side bracket 
according to an embodiment of the present disclosure; 

[0021] FIG. 5 illustrates a top vieW of a solar panel array 
according to an embodiment of the present disclosure; 

[0022] FIG. 6 illustrates a perspective bottom vieW of the 
solar panel array of FIG. 5; 

[0023] FIG. 7 illustrates an adjustable strut assembly 
according to an embodiment of the present disclosure; 

[0024] FIG. 8 illustrates a foot member according to an 
embodiment of the present disclosure; 

[0025] FIG. 9 illustrates a pole assembly according to an 
embodiment of the present disclosure; 

[0026] FIG. 10 illustrates an assembly vieW of portions of 
the mobile poWer system of FIG. 1; 

[0027] FIG. 11 illustrates an end vieW of a mobile poWer 
system according to an embodiment of the present disclo 
sure; 

[0028] FIG. 12 illustrates an end vieW ofa further mobile 
poWer system according to an embodiment of the present 
disclosure; 
[0029] FIG. 12A illustrates a connection member of a 
mobile poWer system according to an embodiment of the 
present disclosure; 

[0030] FIG. 13 illustrates an assembly vieW of a pole 
assembly of the mobile poWer system of FIG. 1; 

[0031] FIG. 14 illustrates a pole coupling assembly 
according to an embodiment of the present disclosure; 

[0032] FIG. 15 schematically illustrates top vieW of a 
mobile poWer system according to an embodiment of the 
present disclosure; 

[0033] FIG. 16 schematically illustrates interior compo 
nents of the housing of the mobile poWer system according 
to an embodiment of the present disclosure; and 

[0034] FIG. 17 illustrates a control panel of the mobile 
poWer system according to an embodiment of the present 
disclosure. 

DETAILED DESCRIPTION 

[0035] Reference Will noW be made in detail to the draW 
ings. Wherever possible, the same reference numbers Will be 
used throughout the draWings to refer to the same or like 
parts. 

[0036] FIG. 1 illustrates a mobile poWer system 10 
according to the present disclosure. The mobile poWer 
system 10 may include a housing 12 and one or more 
brackets 14 coupled to the housing 12. Solar poWered 
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generating devices 16 in the form of solar panel arrays 18 
may be coupled at one end to respective brackets 14 and at 
another end to adjustable strut assemblies 20. The adjustable 
strut assemblies may also be coupled to a respective bracket 
14, or may extend to the ground adjacent the housing 12. 
Further, one or more pole assemblies 22 may be mounted 
vertically to a comer or comers of the housing 12 for 
supporting, for example, a Wind poWered generating device 
24, or antenna or lights. 

[0037] The housing 12 of the mobile poWer system 10 is 
illustrated in FIG. 2 prior to assembly of the mobile poWer 
system 10. The housing 12 may include an ISO (Intema 
tional Organization for Standardization) standard freight or 
shipping container. For example, the housing 12 may 
include an ISO Series 1 General Cargo Container having a 
rectangular shape and a length (L) of approximately 20 feet 
(6.1 meters), a Width (W) of approximately 8 feet (2.4 
meters), and a height (H) of approximately 8 feet, 6 inches 
(2.6 meters) or less. Such standard ISO containers are 
Widely used in the shipping industry for transporting items 
by ship, rail, airplane, or truck. Alternative standard ISO 
freight containers may include containers having a length 
(L) of approximately 40 feet (12.2 meters), a Width (W) of 
approximately 8 feet (2.4 meters), and a height (H) in the 
range of approximately 9 feet, 6 inches (2.9 meters) to less 
than 8 feet (2.4 meters); a length (L) of approximately 30 
feet (9.1 meters), a Width (W) of approximately 8 feet (2.4 
meters), and a height (H) in the range of approximately 9 
feet, 6 inches (2.9 meters) to less than 8 feet (2.4 meters); a 
length (L) of approximately 10 feet (6.1 meters), a Width 
(W) of approximately 8 feet (2.4 meters), and a height (H) 
in the range of approximately 8 feet (2.4 meters) or less. 

[0038] The housing 12 may include a door or doors 26 for 
alloWing access to the interior compartment of the housing 
12. Further, housing 12 in the form of a standard ISO 
container may include thick support pillars 28 arranged 
vertically at each corner of the housing 12. Support pillars 
28 provide structural integrity for the housing 12, alloW the 
containers to be stacked and easily moved, and serve as 
convenient attachment points for various components of the 
mobile poWer system 10. 

[0039] While FIGS. 1 and 2 illustrate one particularly 
siZed housing 12, the housing 12 of the mobile poWer system 
10 may have any of a plurality of different siZes and shapes, 
or be formed of a different siZe of standard ISO freight 
container. As Will be further discussed beloW, according to 
one exemplary embodiment of the present disclosure, the 
housing 12 should be of a suf?cient siZe to alloW for all of 
the exterior and interior components of the mobile poWer 
system 10 to be stored Within the interior compartment of the 
housing 12. The exterior components of the mobile poWer 
system 10 may include, but are not limited to, the brackets 
14, solar poWered generating devices 16, adjustable strut 
assemblies 20, pole assemblies 22, and Wind poWered gen 
erating devices 24. Further according to an exemplary 
embodiment, the housing 12 should be of a suf?cient siZe to 
alloW the housing 12 to be used as a human shelter, such as 
an emergency operations center, medical facility, of?ce, or 
dWelling. Additionally, the housing 12 may be a non 
standard, custom-siZed housing. 

[0040] FIG. 3 illustrates the housing 12 With brackets 14 
mounted thereon. Brackets 14 may include one or more top 
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mounted end brackets 30, one or more top mounted side 
brackets 32, and one or more bottom mounted side brackets 
34. As shoWn in FIG. 3, the housing 12 may include a single 
top mounted end bracket 30 located at each end of the 
housing 12 at a junction betWeen a top surface 36 and an end 
surface 37 of the housing 12. The housing may also include 
tWo top mounted side brackets 32 attached to each side of 
the housing 12 at a junction betWeen the top surface 36 and 
a side surface 38 of the housing 12. Further, the housing 12 
may include tWo bottom mounted side brackets 34 mounted 
on each side of the housing 12 on the side surfaces 38 
adjacent a bottom surface 40 of the housing. The brackets 14 
are removably coupled to the housing 12, by Way of, for 
example, bolt connections extending through the brackets 14 
and into appropriately located passages 39 (FIG. 2) in the 
housing 12. It is understood that the brackets 14 may be 
coupled to the housing in any conventional manner, and may 
form a removable or permanent connection. 

[0041] FIGS. 4A-4C illustrate exemplary con?gurations 
for the brackets 14. The top mounted end bracket 30 is 
illustrated in FIG. 4A and may include a base portion 42 
forming a 90 degree bend. The 90 degree bend alloWs for 
mating engagement With the junction of the top surface 36 
and end surface 37 of the housing 12. One or more passages 
44 may extend through the base portion 42, the passages 44 
being siZed to receive the bolt connections for securing the 
top mounted end bracket 30 to the housing 12. The top 
mounted end bracket 30 may also include a series of 
connectors 46 located on a side of the base portion 42 
opposite the 90 degree bend. Connectors 46 may include a 
pair of ?anges 48 extending perpendicular to the base 
portion 42. One or more ?ange passages 50 may extend 
through each of the ?anges 48. As illustrated in FIG. 4A, the 
top mounted end bracket 30 includes tWo ?ange passages 50 
extending through each ?ange 48. As Will be discussed in 
more detail beloW, connectors 46 are con?gured to receive 
mating connectors of the solar panel array 18. It is under 
stood that the top mounted end bracket 30 could be formed 
in alternative siZes and shapes, and could include more or 
less connectors 46. 

[0042] The exemplary top mounted side bracket 32 illus 
trated in FIG. 4B includes the same components described 
above With respect to the top mounted end bracket 30. The 
base portion 52 of the top mounted side bracket 32, hoWever, 
is longer than the base portion 42 of the top mounted end 
bracket 30. The longer base portion 52 alloWs for the 
inclusion of a greater number of connectors 46. As illus 
trated in FIG. 4B, top mounted side bracket 32 may include 
four connectors 46. 

[0043] The exemplary bottom mounted side bracket 34 
illustrated in FIG. 4C is similar to the above described top 
mounted side bracket 32, except that the connectors 54 
include ?anges 56 having only a single passage 58, and the 
connectors 54 are located Within the 90 degree bend formed 
by the base portion 59. The orientation of the 90 degree bend 
alloWs the bottom mounted side bracket 34 to be coupled 
against a bottom ?ange 62 (FIG. 2) of the housing 12. Again, 
it is noted that the top mounted end brackets 30, the top 
mounted side brackets 32, and the bottom mounted side 
brackets 34 may be formed in a variety of different shapes 
and siZes other than those illustrated in FIGS. 4A-4C While 
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providing a secure connection betWeen housing 12 and a 
component of the mobile poWer system 10 coupled to the 
connectors 46, 54. 

[0044] FIG. 5 illustrates a top vieW of an exemplary solar 
panel array 18 of the solar poWered generating device 16 
(FIG. 1) of the mobile poWer system 10. The solar panel 
array 18 may include a plurality of photovoltaic devices 64 
of any conventional con?guration for converting solar 
energy to electrical energy. The photovoltaic devices 64 may 
be formed in any conventional shape, such as the ?at, 
rectangular solar panel shape illustrated in FIGS. 5 and 6. 
Further, a support frame 66 may be included around the 
edges of each of the photovoltaic devices 64. 

[0045] A plurality of the photovoltaic devices 64 may be 
coupled together in any conventional manner to form the 
solar panel array 18. For example, as illustrated in FIG. 5, 
the support frames 66 of three photovoltaic devices 64 may 
be fastened together in any conventional manner, for 
example, by a Welded or bolted connection. Alternatively, 
the solar panel array 18 may be formed by individual 
insertion of the photovoltaic devices 64 (framed or 
unframed) into a structure forming a boundary of the solar 
panel array 18. Additionally, any number of reinforcing 
members 67 may extend across the photovoltaic devices 64 
to increase the load bearing characteristics of the solar panel 
array 18. 

[0046] Appropriate electrical connections are provided for 
electrically coupling the photovoltaic devices 64 together 
and alloWing for the connection thereto of a unitary poWer 
output cord for an input to the housing 12. For example, as 
illustrated in FIG. 6, the three photovoltaic devices 64 may 
be hardWired together through electrical lines 69 so that the 
solar panel array 18 includes a single electrical coupling 
member 71, such as a female connector, con?gured to 
receive a mating electrical coupling member (not shoWn) of 
a poWer output cord connected betWeen the solar panel array 
18 and the housing 12. Alternatively, each photovoltaic 
device 64 of the solar panel array 18 may include its oWn 
poWer output cord connecting to the housing 12. The poWer 
output cord(s) extending from the each of the solar panel 
arrays 18 may be combined together at one or more con 
nection boxes 73 (FIG. 16) coupled to an exterior surface of 
the housing 12. 

[0047] As illustrated in FIG. 6, one or more support 
members 68 may be coupled to a bottom surface 70 of the 
solar panel array 18. The support members 68 may be 
removably or permanently coupled to the bottom surface 70 
in any conventional manner. Further, support members 68 
may themselves form the coupling component connecting 
the photovoltaic devices 64. The support member 68 may be 
con?gured as a “C” shaped beam having end portions 72 
extending beyond the ends of the outer located photovoltaic 
devices 64. One or more passages 74 may extend through 
the end portions 72 of each support member 68. As Will be 
described in more detail beloW, the passages 74 of the 
support members 68 assist in coupling the solar panel array 
18 to the connectors 46, 54 of the brackets 14 (FIGS. 
4A-4C). 
[0048] FIG. 7 illustrates an exemplary adjustable strut 
assembly 20 of the mobile poWer system 10. The adjustable 
strut assembly 20 may include an inner tubular member 76 
and an outer receiving member 78. Outer receiving member 
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may have a square cross-section shape and an open end 79 
for receiving an end of the inner tubular member 76 so as to 
alloW for telescoping movement betWeen the elements. 
Adjustment passages 80 may be formed in each of the inner 
tubular member 76 and the outer receiving member 78 so 
that a pin member 82 can be inserted into the adjustment 
passages 80 to secure the inner tubular member 76 to the 
outer receiving member 78, and thereby ?x the adjustable 
strut assembly 20 at a desired length. 

[0049] The inner tubular member 76 of the adjustable strut 
assembly 20 further includes an end portion 84 having one 
or more coupling arms 86. Each of the coupling arms 86 may 
include at least one coupling passage 88. The outer receiving 
member 78 also includes an end portion 90 having one or 
more coupling arms 92. As With the inner tubular member 
76, the coupling arms 92 of the outer receiving member 78 
each include at least one passage 94 extending therethrough. 
As Will be described in more detail beloW, coupling arms 86 
and 92 may assist in connecting the solar panel array 18 to 
the brackets 14, or to a foot member 96 to be described 
beloW (FIG. 1 and FIG. 8). 

[0050] It is understood that the adjustable strut assembly 
20 may be formed in many alternative con?gurations. For 
example, outer receiving member 78 may be formed as a 
tubular member, or inner tubular member 76 may be formed 
With a square cross-section shape. Further, inner tubular 
member 76 and outer receiving member 78 may provide for 
an adjustable length With a structure other than the telescop 
ing connection With pin member 82. The adjustable strut 
assembly, like many of the components of the mobile poWer 
system, may be made from various materials, including, for 
example, steel or other metals, carbon ?ber, structural poly 
mers, and/or pultrusion materials. 

[0051] FIG. 8 illustrates an exemplary embodiment of the 
foot member 96 of the mobile poWer system 10. Foot 
member 96 may include a disc shaped base portion 98 
having a “C” shaped ?ange 100 extending normal to the base 
portion 98. Flange 100 may be pivotably connected to a foot 
connector 102 by Way of a bolt connection 104 extending 
through the ?ange 100 and foot connector 102. Foot con 
nector 102 may include one or more arms 106 forming a pin 
connection 108 for coupling With an end portion 84, 90 of 
the adjustable strut assembly 20. It is understood that the 
shape of base portion 98 may be other than circular, that the 
?ange 100 and foot connector 102 may be connected by 
alternative pivotable connections, such as a ball and socket 
connection, and that foot connector 102 may use a connec 
tion con?guration other than the pin connection 108. 

[0052] FIG. 9 illustrates an exemplary vertical pole assem 
bly 22 of the mobile poWer system 10. Pole assembly 22 
may be a holloW cylindrical member having a length 
approximately equal to the height (H) of the housing 12 
(FIG. 2). Pole connection assemblies 110, 112 may be 
included on the pole assembly 22 for connecting the pole 
assembly 22 to the housing 12. Pole connection assemblies 
110, 112 may include a rotatable cam member 114 for 
insertion into, and locking against, corresponding passages 
formed in the housing 12. Pole assembly 22 may also 
include handle members 116, equipment mounts 113 having 
bolt holes extending therethrough, and one or more eyebolt 
connectors 118 located a various positions along the pole 
assembly 22. Further, pole assembly 22 may include an open 
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top end portion 120 adapted for directly receiving a pole 
extension 129 (FIG. 1) and Wind poWered generating device 
24, or alternative components, or for receiving a pivot 
connector 121 (FIG. 13) con?gured to assist in coupling a 
pole extension 129 and Wind poWered generating device 24, 
or alternative components, to the pole assembly 22. Alter 
native components that may be coupled to the end portion 
120 of the pole assembly include, for example, telecommu 
nications equipment, speakers, lights, radar, ?agpoles, video 
equipment, extension poles, and/or electrical or cable tele 
vision equipment. 

[0053] Assembly of the above described components to 
the housing 12 of the mobile poWer system 10 Will noW be 
described. In accordance With an exemplary embodiment of 
the present disclosure, interior and exterior components of 
the mobile poWer system may all be stored Within the 
housing 12 during transport of the mobile poWer system 10 
to a desired location. 

[0054] As noted above, housing 12 may be in the form of 
a standard ISO freight container. Using a standard ISO 
freight container as the housing 12 of the mobile poWer 
system 10 provides many bene?ts. For example, using a 
standard ISO freight container provides access to the numer 
ous WorldWide transportation systems that are designed to 
facilitate movement of such standard containers throughout 
the World. When it is moving through the transportation 
systems it can serve as a stealth biohaZard or other detection 

station, detecting biohaZards or other haZards in the other 
containers around it. This is done by having all or most of 
its poWer supplies, communications systems and detection 
devices contained Within the housing so that they can 
perform this role unnoticed and undetected. Additionally, the 
use of a standard ISO freight container for the housing 12 
provides a sturdy, protective structure for storage of the 
interior and exterior components of the mobile poWer sys 
tem 10 during transportation. In addition, the housing 12 
protects interior components, equipment, and humans from 
the environment once the mobile poWer system 10 has been 
delivered to a desired location. Further, the siZe and Weight 
of the standard ISO freight container protects against unin 
tended movement of the housing 12, be it by Weather forces 
or human in?uence. Finally, the sturdy, secure construction 
of a standard ISO freight container provides protection 
against vandalism and theft of interior components of the 
mobile poWer system 10. 

[0055] In order to take advantage of the numerous bene?ts 
of using a standard ISO freight container as the housing 12 
of the mobile poWer system 10, it is understood that the 
container should be designed to alloW for rapid assembly 
and disassembly of the exterior components to and from the 
housing 12, While not altering or modifying the housing 12 
so that it no longer conforms to the appropriate standards for 
shipping. Accordingly, housing 12 may be con?gured to 
alloW for a shipping condition Where all of the exterior 
components are removed from the housing 12. For example, 
housing 12 may include a number of holes or passages (e.g. 
passages 39 (FIG. 2)) for assisting in connecting the exterior 
components to the housing 12, and otherWise does not 
include any other additional components When in the ship 
ping condition. One or more of the passages formed in 
housing 12 may include rivnut connectors, and/or may 
include removable caps or covers covering the passages 
during transportation of the mobile poWer system. 
















