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NIXON PEABODY’ LLP A trailer comprising a ?oor and a rigid frame coupled to the 
300 5- Rlverslde Plaza’ 16th Floor ?oor. The trailer also includes ?rst and second solar panels 
CHICAGO, IL 60606-6613 (Us) con?gured to rotate from stored positions to deployed posi 

tions. Planar surfaces of the ?rst and second solar panels are 
(73) Assigneesr Plll‘e Power Distribution, LLC, substantially orthogonal to the ?oor in the stored positions 

Santa MOniCa, CA (Us); West and disposed at angles relative to the ?oor in the deployed 
Coast Green Power, Inc” Concord, positions. The trailer also includes fasteners con?gured to 
CA (Us) fasten the ?rst and second solar panels to the Vertical supports 

of the rigid frame When the second solar panels are in the 
(21) Appl. No.: 12/390,801 stored positions and con?gured to fasten the ?rst and second 

solar panels to angled supports of the rigid frame When the 
(22) Filed; Feb, 23, 2009 solar panels are in the deployed positions. 
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FIG. 4 
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TRAILER WITH SOLAR PANELS 

FIELD OF THE INVENTION 

[0001] The present invention relates to power supply trail 
ers With solar panels. 

BACKGROUND OF THE INVENTION 

[0002] Much of the electrical poWer used today is supplied 
through one or more electrical grids that deliver electrical 
poWer from a poWer source (such as a coal-buming poWer 
plant) to consumers of the electrical poWer. However, there 
are many locations Where electrical energy is needed but that 
do not have access to an electrical grid. For example, a con 
struction creW might require electrical poWer, but the con 
struction location might not yet be properly connected to an 
electrical grid. Producers of movies and TV shoWs can 
require electrical poWer to operate cameras, sound recording 
equipment, etc., While shooting “on location” at a location 
remote from an electrical grid. Disaster relief Workers can 
require poWer in locations Where natural disasters have dam 
aged the electrical grid. The military also conducts operations 
in locations that do not have access to an electrical grid. 
[0003] PoWer supply trailers have been adapted to supply 
electrical poWer to such locations. The poWer supply trailers 
can be hitched to a car, truck, or other vehicle, and toWed to 
the off-grid location. Many locations Where poWer supply 
trailers are bene?cial are also locations that are dif?cult to 

reach, for example not accessible by road, or only accessible 
by a poor quality road. Thus, poWer supply trailers should be 
rugged, durable, and compact. 
[0004] Many poWer supply trailers include hydrocarbon 
fuel burning generators, for example generators that burn 
diesel fuel. The cost to generate poWer using a poWer supply 
trailer With a fuel burning regulator can increase signi?cantly 
during periods of rising fuel prices. Moreover, fuel burning 
generators can produce pollution. Federal, state, and local 
regulations may limit the use of such fuel burning generators, 
or the emissions they produce. PoWer supply trailers With fuel 
burning generators can also generate unWanted noise and 
fumes. 
[0005] The present invention solves these and other prob 
lems. 

SUMMARY OF THE INVENTION 

[0006] According to an aspect of the disclosure, a trailer 
includes a ?oor and a rigid frame coupled to the ?oor. The 
rigid frame includes a ?rst vertical support substantially 
orthogonal to the ?oor, a second vertical support taller than 
the ?rst vertical support and substantially orthogonal to the 
?oor, a ?rst angled support coupled to a top end of the ?rst 
vertical support and a top end of the second vertical support, 
a third vertical support substantially orthogonal to the ?oor 
and substantially the same height as the ?rst vertical support, 
a fourth vertical support substantially orthogonal to the ?oor 
and substantially the same height as the second vertical sup 
port, and a second angled support coupled to a top end of the 
third vertical support and a top end of the fourth vertical 
support. The trailer also includes a ?rst solar panel con?gured 
to rotate from a stored position to a deployed position. The 
?rst solar panel includes a ?rst photovoltaic panel, a ?rst rigid 
solar panel frame coupled to the ?rst photovoltaic panel, and 
a ?rst horiZontal beam disposed along the length of the ?rst 
photovoltaic panel, the ?rst horiZontal beam rotatably 
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coupled to a top portion of the ?rst vertical support and a top 
portion of the third vertical support. The trailer also includes 
?rst and second fasteners con?gured to fasten the ?rst solar 
panel to the ?rst and third vertical supports When the ?rst solar 
panel is in the stored position and con?gured to fasten the ?rst 
solar panel to the ?rst and second angled supports When the 
?rst solarpanel is in the deployedposition. Aplanar surface of 
the ?rst photovoltaic panel is substantially orthogonal to the 
?oor in the stored position and the planar surface of the ?rst 
photovoltaic panel is disposed at a ?rst angle relative to the 
?oor in the deployed position. The trailer also includes a 
second solar panel con?gured to rotate from a stored position 
to a deployed position. The second solar panel includes a 
second photovoltaic panel, a second rigid solar panel frame 
coupled to the second photovoltaic panel, a second horiZontal 
beam disposed along the length of the second photovoltaic 
panel, the second horiZontal beam rotatably coupled to a top 
portion of the second vertical support and a top portion of the 
fourth vertical support. The trailer also includes third and 
fourth fasteners con?gured to fasten the second solar panel to 
the second and fourth vertical supports When the second solar 
panel is in the stored position and con?gured to fasten the 
second solar panel to the ?rst and second angled supports 
When the second solar panel is in the deployed position. A 
planar surface of the second photovoltaic panel is substan 
tially orthogonal to the ?oor in the stored position and the 
planar surface of the second photovoltaic panel is disposed at 
a second angle relative to the ?oor in the deployed position. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0007] The foregoing and other advantages of the invention 
Will become apparent upon reading the folloWing detailed 
description and upon reference to the draWings. The same 
reference numerals and/or other reference designations 
employed throughout the ensuing draWings are used to iden 
tify identical components, except as provided otherWise. 
[0008] FIG. 1 is an exploded vieW of a poWer supply trailer 
that includes some of the elements used in aspects of the 
present disclosure; 
[0009] FIG. 2 is front vieW of a poWer supply trailer With 
solar panels in a stored position that includes some of the 
elements used in aspects of the present disclosure; 
[0010] FIGS. 2A through 2C are close-up vieWs oflocking 
pin con?gurations that includes some of the elements used in 
aspects of the present disclosure; 
[0011] FIG. 3 is a rear vieW of a poWer supply trailer With 
solar panels in a deployed position poWer supply trailer that 
includes some of the elements used in aspects of the present 
disclosure; 
[0012] FIG. 3A is a close-up vieW ofa locking pin con?gu 
ration that includes some of the elements used in aspects of 
the present disclosure; 
[0013] FIG. 3B is a side vieW ofthe locking pin con?gura 
tion of FIG. 3A that includes some of the elements used in 
aspects of the present disclosure; 
[0014] FIG. 4 is a side vieW of a poWer supply trailer With 
solar panels in a stored position that includes some of the 
elements used in aspects of the present disclosure; 
[0015] FIG. 5 is a side vieW of a poWer supply trailer With 
solar panels in a deployed position poWer supply trailer that 
includes some of the elements used in aspects of the present 
disclosure; 
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[0016] FIG. 6 is an exploded vieW of a power supply trailer 
that includes some of the elements used in aspects of the 
present disclosure; and 
[0017] FIG. 7 is a block diagram of a circuit that includes 
some of the elements used in aspects of the present disclosure. 
[0018] While the invention is susceptible to various modi 
?cations and alternative forms, speci?c embodiments have 
been shoWn by Way of example in the drawings and Will be 
described in detail herein. It should be understood, hoWever, 
that the invention is not intended to be limited to the particular 
forms disclosed. Rather, the invention is to cover all modi? 
cations, equivalents, and alternatives falling Within the spirit 
and scope of the invention as de?ned by the appended claims. 

DETAILED DESCRIPTION OF THE 
ILLUSTRATED EMBODIMENTS 

[0019] Although the invention Will be described in connec 
tion With certain aspects and/or embodiments, it Will be 
understood that the invention is not limited to those particular 
aspects and/ or embodiments. On the contrary, the invention is 
intended to cover all alternatives, modi?cations, and equiva 
lent arrangements as may be included Within the spirit and 
scope of the invention as de?ned by the appended claims. 
[0020] FIG. 1 shoWs an exploded vieW of a poWer supply 
trailer 100. The poWer supply trailer includes a rigid (e.g., 
steel) ?oor 110. Wheel assemblies 112 are attached to the 
?oor 110 and alloW the trailer 100 to roll. In the example 
shoWn, tWo Wheel assemblies 112 are shoWn, each including 
tWo Wheels. However, other Wheel con?gurations (e.g., four 
Wheel assemblies With one Wheel each, tWo Wheel assemblies 
With one Wheel each, etc.) are possible. The trailer 100 also 
includes a trailer hitch assembly 114 that can be attached to a 
car, truck, or other vehicle With a mating trailer hitch. The 
?oor 110 optionally can include equipment Wells 116 that can 
house batteries, electronics, and other equipment. A storage 
compartment 118 can also be attached to the trailer hitch 
assembly 114. 
[0021] The trailer 100 also includes a rigid frame 119. The 
components of the rigid frame 119 can be constructed of a 
strong, rigid material, such as steel, and can be fastened 
together (e. g., by rivets, bolts, etc.), Welded together, or fab 
ricated as a single assembly or multiple sub-assemblies. 
[0022] The rigid frame 119 includes four vertical supports 
120, 122, 134, 136. The vertical supports 120, 122 are 
attached to the ?oor 110 of the trailer 100 substantially 
orthogonal to the ?oor 110 at the left front and right front 
corners of the ?oor 110, respectively. The vertical supports 
134, 136 can be attached to the ?oor 110 ofthe trailer 100 at 
the left rear and right rear corners of the ?oor 110, respec 
tively. The vertical supports 120, 122, 134, 136 can also be 
attached to the ?oor 110 at locations offset from the corners of 
the ?oor 110. The vertical supports 120, 134 are substantially 
the same height. The vertical supports 122, 136 are substan 
tially the same height. The vertical supports 122, 136 are 
taller than the vertical supports 120, 134. For example the 
vertical supports 122, 136 can be tWice as tall as the vertical 
supports 120, 134. 
[0023] The rigid frame 119 can also include front horizon 
tal supports 124, 126 and rear horizontal supports 138, 140. 
The front horizontal support 124 can be connected to the 
vertical supports 120, 122 at or near the bottom ends of those 
vertical supports, or can be formed as a single assembly With 
those vertical supports. The rear horizontal support 138 simi 
larly can be attached to the vertical supports 134, 136. A side 
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of the front horizontal support 124 can optionally be attached 
to the ?oor 110, and a side of the rear horizontal support 138 
can optionally be attached to the ?oor 110. The front hori 
zontal support 126 can be attached betWeen the vertical sup 
ports 120, 122, for example at or near the top end of the 
vertical support 120 and a midpoint of the vertical support 
122. The rear horizontal support 140 similarly canbe attached 
to the vertical supports 134, 136. The rigid frame 119 can also 
include angled supports 128, 142. The angled support 128 can 
be attached to the vertical supports 120, 122 at or near the top 
ends of those vertical supports, or formed as part of an assem 
bly With those vertical supports. The angled support 142 
similarly can be attached to the vertical supports 134, 136. 
Each angled support 128, 142 can include a bracket 129, 143 
for attaching locking pins to the solar panels. The mounting 
brackets 129, 143 each have tWo locking pin guide holes for 
insertion of locking pins. 
[0024] The rigid frame 119 can also include side horizontal 
supports 158, 156, 162, 164. The side horizontal support 158 
can be connected to the vertical supports 120, 134 at or near 
the bottom ends of those vertical supports. The side horizon 
tal support 164 similarly can be attached to the vertical sup 
ports 122, 136. A side of the side horizontal support 158 can 
optionally be attached to the ?oor 110, and a side of the side 
horizontal support 164 can optionally be attached to the ?oor 
110. The side horizontal support 156 can be attached betWeen 
the vertical supports 120, 134, for example at or near the top 
ends of those vertical supports. The side horizontal support 
164 can be attached to the vertical supports 122, 136, for 
example at the respective ends of those vertical supports. 
Additional vertical supports 160 can be attachedbetWeen side 
horizontal supports 156, 158 to provide additional strength. 
LikeWise, additional vertical supports 166 can be attached 
betWeen side horizontal supports 162, 164. 
[0025] The trailer 100 can also include one or more solar 
panels 148, 150. The solar panels 148, 150 each include a 
rigid solar panel frame structure 154, 178 e.g., a steel frame, 
a photovoltaic panel 180, 182 attached to the solar panel 
frame structure 154, 178 and a horizontal beam 152, 184 
attached to the solar panel frame structure 154 opposite the 
photovoltaic panel 180, 182, running along the horizontal 
length of the solar panel 148, 150. For example, the horizontal 
beam 152,184 can run along the center ofthe solar panel 148, 
150. The photovoltaic panels 180, 182 each have a planar 
surface con?gured to collect energy from the sun. The solar 
panels 148 include locking pin receptacles 190, 192, 194, 196 
attached to the solar panel frames 154, 178 for receiving 
locking pins. 
[0026] FIG. 2 shoWs a front vieW of the poWer supply trailer 
100. The poWer supply trailer 100 includes the solar panels 
148, 150. The horizontal beam 152 of the solar panel 148 
rotatably connects to the vertical supports 120, 134 at or near 
the top ends of those supports. The horizontal beam 184 of the 
solar panel 150 rotatably connects to the vertical supports 
122, 136 at or near the top ends of those supports. The solar 
panels 148, 150 are shoWn in a stored position. For example, 
the solar panels 148, 150 are shoWn in a vertical con?gura 
tion. Locking pins 214, 216 (and 310, 312 shoWn in FIG. 3) 
secure the solar panels 148, 150 to the rigid frame 119. For 
example, the rigid frame can include a locking pin guide hole 
at or near the intersection of the vertical support 120 and the 
front horizontal support 124 for locking pin 216, a locking pin 
guide hole on the vertical support 122 above the front hori 
zontal support 126 for locking pin 214, a locking pin guide 
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hole at or near the intersection of the vertical supports 134 and 
the rear horizontal support 138 for the locking pin 310 and a 
locking pin guide hole on the vertical support 136 above the 
front horizontal support 140 for locking pin 312. A locking 
pin can be inserted through each guide hole and into corre 
sponding holes in the solar panels 148, 150 to secure the solar 
panels in place. Mating pins can be inserted through holes in 
the locking pins to keep the locking pins from moving out of 
position as the trailer 100 is moved or jostled. The vertical 
supports 160 and 166 (shoWn in FIG. 1) can add additional 
support and stability to the solar panels 148, 150 When they 
are in the stored position. Optionally, the solar panels 148, 
150 can be further secured to the rigid frame 119 by locking 
pins inserted through locking pin guides 191, 195 coupled to 
the solar panel frames 154, 178 and into locking pin recep 
tacles 193, 197 coupled to the horizontal support 158, 162. 
[0027] FIG. 2A-B shoW close-up vieWs of the con?gura 
tions of the locking pins 214, 216 When the solar panels 150, 
148 are in the stored positions. A locking pin guide hole 220 
is shoWn coupled to the vertical support 122 a short distance 
above the horizontal support 126. The locking pin 214 can be 
inserted through the locking pin guide hole 220 and into the 
locking pin receptacle 196 of the solar panel 150. A locking 
pin guide hole 222 is coupled to the vertical support 120 a 
short distance above the horizontal support 124. The locking 
pin 216 canbe inserted through the locking pin guide hole 222 
and into the locking pin receptacle 192 of the solar panel 148. 
The locking pins 310, 312 similarly engage the locking pin 
receptacles 190, 194 of the solar panels 148, 150 through 
locking pin guides (not shoWn). FIG. 2C shoWs a close up 
vieW of the con?guration of a locking pin 224 inserted 
through the locking pin guide 191 of the solarpanel frame 154 
and engaging the locking pin receptacle 193 of the horizontal 
support 158. A locking pin (not shoWn) engages similarly, 
through the locking pin guide 195 of the solar panel frame 
178, With the locking pin receptacle 197 of the horizontal 
support 162. 
[0028] It can be seen that the solar panels 148, 150, When in 
the stored positions, are compactly stored in a position sub 
stantially orthogonal to thc ?oor 110 and contained substan 
tially Within the rigid frame 119. The portions of the solar 
panels 148, 150 extending beyond their respective horizontal 
beams 152 extend beyond the top of the rigid frame 119. 
HoWever, no portion of the solar panels 148, 150 extend 
beyond the sides of the rigid frame 119. The planar surfaces of 
the solar panels 148, 150 face toWard the center of the rigid 
frame 119. This ensures that the most sensitive surfaces of the 
solar panels 148, 150 do not face outWard, Where they Would 
more likely be exposed to debris as the trailer is being pulled. 

[0029] FIG. 3 shoWs a rear vieW of the poWer supply trailer 
100. The solar panels 148, 150 are shoWn in a deployed 
position. The solar panel 148 is shoWn rotated approximately 
13 5 degrees from the stored position on an axis de?ned by the 
horizontal beam 152 of the solar panel 148, and positioned at 
approximately a 45 degree angle relative to the ?oor 110. The 
solar panel 150 is shoWn rotated approximately 45 degrees 
from the stored position on an axis de?ned by the horizontal 
beam 184, and positioned at approximately a 45 degree angle 
relative to the ?oor 110. Other angles can be used as Well. For 
example, the relative heights of the vertical supports 120, 122, 
134, 136 can be chosen such that the solar panel 148 is rotated 
120 degrees from the stored position to the deployed position 
and the solar panel 150 is rotated 30 degrees from the stored 
position to the deployed position. The solar panels 148, 150 

Aug. 26, 2010 

are secured to the rigid frame 119 at the mounting brackets 
129, 143 With locking pins 310, 312 (and 214, 216 shoWn on 
FIG. 2) to form a substantially continuous surface comprising 
the tWo solar panels 148, 150. 
[0030] FIG. 3A shoWs a close-up vieW of a con?gurations 
of the locking pins 310, 312 When the solar panels 150, 148 
are in the deployed positions. Locking pin guide holes 314, 
316 are shoWn coupled to the mounting bracket 143, Which is 
coupled to the angled support 128. As shoWn in FIG. 3B, the 
locking pin 310 can be inserted through the locking pin guide 
hole 314 and into the locking pin receptacle 190 of the solar 
panel 148. A retaining pin 320 can be inserted into a hole in 
the locking pin to ensure that the locking pin does not fall out. 
Alternatively, the locking pin guide hole 314 and the locking 
pin receptacle 190 can be disposed at an angle to reduce the 
likelihood of the locking pin 310 falling out. Returning to 
FIG. 3A, the locking pin 312 can be inserted through the 
locking pin guide hole 316 and into the locking pin receptacle 
194 of the solar panel 150. The locking pins 216, 214 simi 
larly engage the locking pin receptacles 192, 196 of the solar 
panels 148, 150 through locking pin guides (not shoWn). 
[0031] As canbe seen, the solarpanels 148,150 can quickly 
and easily be moved from the stored positions to the deployed 
positions by disengaging the locking pins 214, 216, 310, 312 
from the rigid frame 1 19, rotating the solar panel 150 approxi 
mately 45 degrees, rotating the solarpanel 148 approximately 
135 degrees, and engaging the locking pins 214, 216, 310, 
312 to the mounting brackets 129, 143. In the deployed posi 
tion, the planar surfaces of the solar panels 148, 150 face 
outWard, and are positioned at an angle relative to the ?oor 
110. Because the solar panels 148, 150 are connected to the 
mounting brackets 129, 143 With the locking pins 214, 216, 
310, 312, the solar panels 148, 150 form a substantially con 
tinuous surface to collect solar energy. Advantageously, the 
solar panels can be deployed in just a feW minutes by a single 
person. 
[0032] FIG. 4 shoWs a side vieW of the poWer supply trailer 
100 With the solar panels 148, 150 in the stored positions. As 
can be seen, the solar panels 148, 150 are positioned substan 
tially orthogonal to the ?oor 110. The solar panel 148 can rest 
against vertical supports 160 for additional support. Again, it 
can be seen that the solar panels 148, 150 are compactly 
stored substantially Within the rigid frame 119 When in the 
stored positions. No portion of the solar panels 148, 150 
extend beyond the front or back of the rigid frame 219. FIG. 
4 also shoWs that the equipment Wells (e.g., 116) can extend 
beloW the ?oor 110 for additional storage space. It can also be 
seen that the trailer hitch assembly 114 can extend to, and be 
connected to, the Wheel assemblies 112. FIG. 5 shoWs a side 
vieW of the poWer supply trailer 100 With the solarpanels 148, 
150 in the deployed positions. As can be seen, the solar panels 
148, 150 form a substantially continuous surface for receiv 
ing solar energy. 
[0033] FIG. 6 shoWs an exploded vieW ofa poWer supply 
trailer 600 con?gured for four solar panels. The poWer supply 
trailer 600 includes a ?oor 610 and a rigid frame 612. The 
rigid frame 612 includes six vertical supports 614, 616, 618, 
620, 622, 624 substantially orthoganal to the ?oor 610. The 
vertical supports 614, 616 are attached to the ?oor 610 of the 
trailer 600 at or near the left front and right front comers of the 
?oor 610, respectively. The vertical supports 618, 620 are 
attached to the ?oor 610 at or near the left center and right 
center locations of the ?oor 610, respectively. The vertical 
supports 622, 624 can be attached to the ?oor 610 at or near 
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the left rear and right rear corners of the ?oor 610, respec 
tively. The vertical supports 614, 618, 622 are substantially 
the same height. The vertical supports 616, 620, 624 are 
substantially the same height. The vertical supports 616, 620, 
624 are taller than the vertical supports 614, 618, 622, for 
example tWice as tall. The rigid frame 612 can also include 
additional horizontal and vertical supports, similar to those 
described for FIG. 1. 

[0034] The trailer 600 can also include four solar panel 625, 
626, 628, 629. The solar panels 625, 626, 628, 629 include 
rigid solar panel frame structures 630, 631, 632, 633, photo 
voltaic panels 634, 635, 636, 637 attached to the solar panel 
frame structures 630, 631, 632, 633, and horiZontal beams 
638, 639, 640, 641. Similar to that described for FIGS. 1-5, 
the horiZontal beam 640 of the solar panel 628 rotatably 
connects to the vertical supports 614, 618 at or near the top 
ends of those supports; the horiZontal beam 638 of the solar 
panel 625 rotatably connects to the vertical supports 618, 622 
at or near the top ends of those supports; the horiZontal beam 
641 of the solar panel 629 rotatably connects to the vertical 
supports 616, 620 at or near the top ends of those supports; 
and the horiZontal beam 639 of the solar panel 626 rotatably 
connects to the vertical supports 620, 624 at or near the top 
ends of those supports. Thus, the con?guration is similar to 
that described for FIGS. 1-5, With solar panel pairs instead of 
larger solar panels. Similar to solar panels 148 and 150 of 
FIGS. 2-6, the solarpanel pairs rotate from stored positions to 
deployed positions. In the stored positions, the solar panels 
625, 626, 628, 629 are stored substantially orthogonal to the 
?oor 610, With planar surfaces facing toWard the center of the 
rigid frame 612, and secured to the rigid frame With locking 
pins engaged in locking pin receptacles 650, 652, 654, 656, 
658, 660, 662, 664. The rigid frame 612 also includes angled 
supports 666, 668, 670 and mounting brackets 672, 674, 676 
coupled to the angled supports 66, 668, 670, respectively. In 
the deployedpositions, the solarpanels 625, 626, 628, 629 are 
secured to the mounting brackets 672, 674, 676 With the 
locking pins, and form a substantially continuous surface at 
an angle (e. g., 45 degrees) With respect to the ?oor 610. Note 
that the mounting bracket 674 is con?gured to receive four 
locking pins. 
[0035] Additional solar panels can be added by adding 
additional vertical supports, angled supports, and locking pin 
brackets to support and lock into place the additional solar 
panels. The number of solarpanels canbe chosen based on the 
amount of electrical poWer desired and the permissible 
Weight of the trailer. 
[0036] As shoWn in FIG. 7, the poWer supply trailers of 
FIGS. 1-6 include circuitry 700 for receiving electrical poWer 
from the solar panels and converting and delivering that 
poWer to batteries and/ or a load. A collection of solar panels 
710, 712, 714, 716 is connected to a poWer system photovol 
taic (PSPV) combiner 718 for consolidating the electrical 
signals from the solar panels. Four solar panels are shoWn 
here; hoWever, a person of ordinary skill in the art Will rec 
ogniZe that more or feWer solar panels can be used. For 
example, if a poWer supply trailer includes tWo solar panels, 
tWo solarpanels Would be connected as part of the circuit. The 
solar panels 710, 712, 714, 716 can also be connected to a 
ground rod 720, Which can be inserted into the ground. The 
circuit includes an electrical panel 722, 724, 726, 728 asso 
ciated With each solar panel 710, 712, 714, 716, and coupled 
to the PSPV combiner 718. Each electrical panel 722, 724, 
726, 728 can be coupled to a battery bank 730, Which stores 
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electrical poWer from the solar panels 710, 712,714, 716. The 
battery bank 730 can include a single battery or multiple 
batteries connected in series (e.g., eight 6V batteries con 
nected in series to form a 48V battery bank) or in parallel. The 
electrical panels 722, 724, 726, 728 can also be coupled to a 
generator or utility 732 to deliver electrical poWer from the 
solar panels 710, 712, 714, 716. 
[0037] FIG. 7 shoWs individual circuit blocks for the elec 
trical panel 722. The electrical panels 724, 726, and 728 
include similar circuitry. The PSPV combiner 718 is coupled 
to a solar charge controller 740. The solar charge controller 
740 is also coupled to connector circuitry 736, Which is con 
nected to the battery bank 730. The GFP 734 is also coupled 
to the connector circuitry 736. The connector circuitry 736 is 
also coupled to an inverter/ charger 738. The inverter/ charger 
738 is coupled to anAC distribution block 742. The inverter/ 
charger 738 is coupled to the battery bank 730 through con 
nector 736 and through an inverter breaker 744. The inverter 
breaker 744 provides protection to the electrical panel 722. 
The AC distribution block 742 is coupled to the load 732 to 
deliver AC electrical poWer from the inverter 738 to the load. 
Various components can also be connected to lightning arres 
tor circuitry (not shoWn) to provide protection from lightning. 
[0038] The solar charge controller 740 controls the connec 
tor circuitry 736 to deliver electrical poWer among the solar 
panel 710, the battery bank 730, and the inverter/charger 738. 
For example, if the load is demanding AC electrical poWer, 
the solar charge controller 740 controls the connector cir 
cuitry 736 to deliver an appropriate amount of poWer from the 
battery bank 73 0 to the inverter 738, and ultimately to the load 
732. PoWer from the solar panel 710 can be routed to the 
battery bank 730 through the connector circuitry 736 to 
recharge the batteries. The solar charge controller 740 can 
also cause the connector circuitry 736 to route electrical 
poWer from the solar panel 710 to the inverter/charger 738, 
and ultimately to the load 732. The solar charge controller 
740, as Well as similar solar charge controllers from the elec 
trical panels 724, 726, and 728 can be coupled to a hub 746. 
The hub 746 coordinates the controllers to ensure that 
together the electrical panels 722, 724, 726, 728 deliver an 
appropriate amount of poWer to the load and the battery bank 
730. 

[0039] The electrical circuitry can be housed in the equip 
ment Wells 1 1 6 (shoWn in FIGS. 1 and 5). Larger components, 
such as inverter/ chargers, can be housed in dedicated equip 
ment Wells. 

[0040] Any of the foregoing implementations can include 
solar panels that can be rotated manually about an axis verti 
cally oriented relative to earth With a freedom of movement of 
360 degrees or less. The rigid frame is modi?ed to include a 
frame mounted on the ?oor of the trailer to a rotating disc 
structure, Which can be releasably locked (e.g., via removable 
pins) in various angular positions about the vertical axis. In 
addition, the angle of the solar panels relative to earth in their 
deployed position can be adjusted upWards or doWnWards and 
releasably locked (e.g., via removable pins) in intermediate 
positions betWeen horiZontal (relative to earth) and fully 
upright (in the stored position). In this manner, the horiZontal 
and vertical positions of the solar panels can be manually 
adjusted as the sun moves across the sky during the day to 
track the moving sun for optimal reception of solar energy on 
the photovoltaic cells of the solar panels. Some implementa 
tions can include a combination of solar panels ?xed to a rigid 
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frame and other solar panels rotatably adjustable, While other 
implementations include the rotating solar panels. 
[0041] Any of the foregoing implementations can also 
include solar re?ectors to re?ect and focus sunlight onto the 
solar panels. The use of re?ectors can increase the amount of 
poWer generated by the solar panels by increasing the amount 
of sunlight absorbed by the solar panels. The re?ectors can be 
mounted to the rigid frame and positioned to re?ect sunlight 
in the direction of the solar panels. The re?ectors can also be 
attached to the solar panel frames and positioned to re?ect 
sunlight onto the solar panels as shoWn in FIG. 3 (320, 322). 
The re?ectors can be ?xed or movably attached. Additionally, 
the re?ectors can include substantially planar surfaces or 
surfaces of other shapes, such as parabolic surfaces. 
[0042] What has been shoWn is that a solar poWer supply 
trailer can be provided that includes solar panels that can be 
quickly repositioned from stored positions to deployed posi 
tions. The solar poWer supply trailer is rugged and con?gured 
to protect the solar panels When in the stored position. Yet the 
trailer can be light Weight, alloWing for the maximization of 
the number of batteries that can be stoWed. Integrated equip 
ment Wells can house and protect electrical circuitry needed 
to convert and distribute electrical poWer generated by the 
solar panels. 
[0043] While particular aspects, embodiments, and appli 
cations of the present invention have been illustrated and 
described, it is to be understood that the invention is not 
limited to the precise construction and compositions dis 
closed herein and that various modi?cations, changes, and 
variations may be apparent from the foregoing descriptions 
Without departing from the spirit and scope of the invention as 
de?ned in the appended claims. 
What is claimed: 
1. A trailer comprising: 

a rigid frame coupled to the ?oor comprising: 
a ?rst vertical support substantially orthogonal to the 

?oor; 
a second vertical support taller than the ?rst vertical 

support and substantially orthogonal to the ?oor; 
a ?rst angled support coupled to a top end of the ?rst 

vertical support and a top end of the second vertical 
support; 
a third vertical support substantially orthogonal to the 

?oor and substantially the same height as the ?rst 
vertical support; and 

a fourth vertical support substantially orthogonal to the 
?oor and substantially the same height as the second 
vertical support; 

a second angled support coupled to a top end of the third 
vertical support and a top end of the fourth vertical 
support; 

a ?rst solar panel con?gured to rotate from a stored position 
to a deployed position, the ?rst solar panel comprising: 
a ?rst photovoltaic panel; 
a ?rst rigid solar panel frame coupled to the ?rst photo 

voltaic panel; and 
a ?rst horizontal beam disposed along the length of the 

?rst photovoltaic panel, the ?rst horizontal beam 
rotatably coupled to a top portion of the ?rst vertical 
support and a top portion of the third vertical support; 

?rst and second fasteners con?gured to fasten the ?rst solar 
panel to the ?rst and third vertical supports When the ?rst 
solar panel is in the stored position and con?gured to 
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fasten the ?rst solar panel to the ?rst and second angled 
supports When the ?rst solar panel is in the deployed 
position, 
Wherein a planar surface of the ?rst photovoltaic panel is 

substantially orthogonal to the ?oor in the storedposi 
tion and the planar surface of the ?rst photovoltaic 
panel is disposed at a ?rst angle relative to the ?oor in 
the deployed position; 

a second solar panel con?gured to rotate from a stored 
position to a deployed position, the second solar panel 
comprising: 
a second photovoltaic panel; 
a second rigid solar panel frame coupled to the second 

photovoltaic panel; and 
a second horizontal beam disposed along the length of 

the second photovoltaic panel, the second horizontal 
beam rotatably coupled to a top portion of the second 
vertical support and a top portion of the fourth vertical 
support; and 

third and fourth fasteners con?gured to fasten the second 
solar panel to the second and fourth vertical supports 
When the second solar panel is in the stored position and 
con?gured to fasten the second solar panel to the ?rst 
and second angled supports When the second solar panel 
is in the deployed position, 
Wherein a planar surface of the second photovoltaic 

panel is substantially orthogonal to the ?oor in the 
stored position and the planar surface of the second 
photovoltaic panel is disposed at a second angle rela 
tive to the ?oor in the deployed position. 

2. The trailer of claim 1, Wherein: 
the ?rst and second fasteners comprise a ?rst and second 

locking pin, respectively; and 
the third and fourth fasteners comprise a third and fourth 

locking pin, respectively. 
3. The trailer of claim 2, further comprising: 
a ?rst mounting bracket coupled to the ?rst angled support 

for receiving the ?rst and third locking pins; and 
a second mounting bracket coupled to the second angled 

support for receiving the second and fourth locking pins. 
4. The trailer of claim 3, Wherein the ?rst solar panel 

comprises ?rst and second locking pin receptacles con?gured 
to receive the ?rst and second locking pins; and 

the second solar panel comprises third and fourth locking 
pin receptacles con?gured to receive the third and fourth 
locking pins. 

5. The trailer of claim 1, Wherein: 
the planar surface of the ?rst photovoltaic panel faces the 

interior of a volume de?ned by the rigid frame When in 
the stored position and the ?rst solar panel is con?gured 
to rotate approximately 135 degrees from the stored 
position to the deployed position; and 

the planar surface of the second photovoltaic panel faces 
the interior of the volume de?ned by the rigid frame 
When in the stored position and the second solar panel is 
con?gured to rotate approximately 45 degrees from the 
stored position to the deployed position. 

6. The trailer of claim 1, Wherein the rigid frame further 
comprises: 

a ?rst horizontal support beam coupled betWeen the ?rst 
vertical support and the second vertical support; 

a second horizontal support beam coupled betWeen the 
third vertical support and the fourth vertical support; 
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a third horizontal support coupled between the ?rst vertical 
support and the third vertical support; and 

a fourth horizontal support coupled betWeen the second 
vertical support and the fourth vertical support. 

7. The trailer of claim 1, Wherein the ?rst angle is substan 
tially equal to the second angle. 

8. The trailer of claim 7, Wherein the ?rst angle is approxi 
mately 30 degrees. 

9. The trailer of claim 1, further comprising at least one 
battery coupled to the ?rst photovoltaic panel or the second 
photovoltaic panel. 

10. The trailer of claim 9, further comprising AC poWer 
delivery circuitry coupled to the at least one battery con?g 
ured to convert electrical poWer from the battery to AC elec 
trical poWer. 

11. The trailer of claim 10, Wherein the AC poWer delivery 
circuitry comprises an inverter. 

12. The trailer of claim 1, Wherein the rigid frame further 
comprises a ?fth vertical support substantially orthogonal to 
the ?oor and substantially the same height as the ?rst vertical 
support and a sixth vertical support substantially orthogonal 
to the ?oor and substantially the same height as the second 
vertical support; and Wherein the trailer further comprises: 

a third solar panel con?gured to rotate from a stored posi 
tion to a deployed position, the third solar panel com 
prising: 

a third photovoltaic panel; 
a third rigid solar panel frame coupled to the third photo 

voltaic panel; and 
a third horizontal beam disposed along the length of the 

third photovoltaic panel, the third horizontal beam rotat 
ably coupled to a top portion of the third vertical support 
and a top portion of the ?fth vertical support; 

a third angled support coupled a top end of the ?fth vertical 
support and a top end of the second sixth support; 

?fth and sixth fasteners con?gured to fasten the third solar 
panel to the third and ?fth vertical supports When the 
third solar panel is in the stored position and con?gured 
to fasten the third solar panel to the second and third 
angled supports When the third solar panel is in the 
deployed position, 
Wherein a planar surface of the third photovoltaic panel 

is substantially orthogonal to the ?oor in the stored 
position and the planar surface of the third photovol 
taic panel is disposed at a third angle relative to the 
?oor in the deployed position; 
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a fourth solar panel con?gured to rotate from a stored 
position to a deployed position, the fourth solar panel 
comprising: 

a fourth photovoltaic panel; 
a fourth rigid solar panel frame coupled to the fourth 

photovoltaic panel; 
a fourth horizontal beam disposed along the length of the 

fourth photovoltaic panel, the fourth horizontal beam 
rotatably coupled to a top portion of the fourth vertical 
support and a top portion of the sixth vertical support; 
and 

seventh and eighth fasteners con?gured to fasten the fourth 
solar panel to the fourth and sixth vertical supports When 
the fourth solar panel is in the stored position and con 
?gured to fasten the fourth solar panel to the second and 
third angled supports When the fourth solar panel is in 
the deployed position, 
Wherein a planar surface of the fourth photovoltaic panel 

is substantially orthogonal to the ?oor in the stored 
position and the planar surface of the fourth photo 
voltaic panel is disposed at a fourth angle relative to 
the ?oor in the deployed position. 

13. The trailer of claim 12, Wherein: 
the ?fth and sixth fasteners comprise a ?fth and sixth 

locking pin, respectively; and 
the seventh and eighth fasteners comprise a seventh and 

eighth locking pin, respectively. 
14. The trailer of claim 13, Wherein: 
the planar surface of the third photovoltaic panel faces the 

interior of a volume de?ned by the rigid frame When in 
the stored position and the third solar panel is con?gured 
to rotate approximately 135 degrees from the stored 
position to the deployed position; and 

the planar surface of the fourth photovoltaic panel faces the 
interior of the volume de?ned by the rigid frame When in 
the stored position and the fourth solar panel is con?g 
ured to rotate approximately 45 degrees from the stored 
position to the deployed position. 

15. The trailer of claim 1, further comprising: 
a ninth fastener con?gured to fasten the ?rst solar panel to 

the third horizontal support; and 
a tenth fastener con?gured to fasten the second solar panel 

to the fourth horizontal support. 

* * * * * 


