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SYSTEMAND METHOD FORMOUNTING 
PHOTOVOLTAC PANELS 

0001. The present application claims the benefit of priority 
to U.S. Provisional Application Nos. 61/159,677 filed Mar. 
12, 2009 and 61/254,974 filed Oct. 26, 2009, and both appli 
cations are hereby incorporated by reference herein in their 
entirety for all purposes. 

FIELD OF INVENTION 

0002 The present invention relates to a system and 
method for securing panels and more particularly to a system 
and method for photovoltaic panels to a structure. 

BACKGROUND OF THE INVENTION 

0003. Photovoltaic (“PV) panels, also known as solar 
panels, are well known in the art for converting Solar energy 
into electrical energy. As the desirability for clean and effi 
cient energy sources increases, so does the desire to use power 
Sources such as PV panels. 
0004 PV panels are typically mounted on a structure, such 
as a roof of a house or building where they are readily exposed 
to Sunlight. Since the panels are exposed to the environment, 
they need to be properly secured to the structure so they can 
withstand winds and other environmental effects. Photovol 
taic panels are typically secured to structures by way of elon 
gated rails secured to the structure. It is known to use various 
clamps and hardware which are securable by a threaded bolt 
and nut to an elongated rail. The clamps may be positioned to 
engage and secure the PV panels. 
0005 Accordingly, the PV mounting systems of the prior 
art require the Securement and adjustment of numerous fas 
tening elements to secure the PV panels. In addition, adjust 
ments as to the position of each panel are often required which 
is time consuming and increases the complexity and cost of 
installation. 
0006 When the PV panels are installed, each panel can be 
wired together and the wiring is typically terminated in a 
junction box. In the junction box, the PV panel wiring can be 
connected to the main power line of the site. PV panels are 
typically located on the roof of structures, therefore, the panel 
wiring is often Subject to extreme weathering conditions and 
abrasion by animals can degrade and damage the wirings 
insulation. Damage to the wiring requires costly service 
repairs and keeps the affected panels offline until Such repairs 
are made. In order to protect the wiring, it may be run through 
conventional wire conduit. However, this requires additional 
components and complicates the installation process. 
0007 Accordingly, it would be desirable to provide a sys 
tem and method for securing PV panels to a structure in a 
secure and efficient manner. 

SUMMARY 

0008 According to aspects described herein, there is dis 
closed a system for securing photovoltaic panel modules to a 
Support structure includes a first elongate member securable 
to the Support structure. The first elongate member includes a 
plurality of first mounting sites positionally fixed thereon. A 
second elongate member is securable to the Support structure. 
The second elongate member includes a plurality of second 
mounting sites positionally fixed thereon. The second elon 
gate member is spaced from the first elongate member and 
aligned therewithina generally parallel orientation. The posi 
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tion of the first and second elongate members is adjustable to 
align the first and second fixed mounting sites in a predeter 
mined configuration. When the first and second elongate 
members are aligned in the predetermined configuration, the 
plurality of first mounting sites and second mounting sites are 
brought into alignment with each other to permit mounting of 
a plurality of panel modules to the first and second elongate 
members. 
0009. According to further aspects described herein, there 

is disclosed a system for mounting photovoltaic (PV) panel 
modules to a Support structure including a first PV panel 
module including mounting structures thereon. A first elon 
gate member is securable to the Support structure and includes 
a plurality of first mounting sites positionally fixed thereon 
and spaced along a length of the first elongate member. A 
second elongate member is securable to the Support structure 
and includes a plurality of second mounting sites positionally 
fixed thereon and spaced along a length of the second elon 
gate member. The second elongate member is spaced from 
the first elongate member and aligned therewithin a generally 
parallel orientation. The position of the first and second elon 
gate members is adjustable relative to each other to align the 
first and second mounting sites in a configuration to form a 
first set offixed mounting sites corresponding to the mounting 
structures on the first PV panel, wherein the first PV panel 
module is securable to the first and second elongate members 
upon cooperation of the first set of mounting sites and the 
mounting structures. 
0010. According to still further aspects described herein, 
there is disclosed a method of securing photovoltaic (PV) 
panel modules to a structure including: 
0011 adjustably securing a first elongate member having 
a plurality of positionally fixed first mounting sites to the 
Support structure; 

0012 securing a second elongate member having a plu 
rality of positionally fixed second mounting sites to the 
Support structure spaced from the first elongate member, 
wherein the first and second elongate members are in a 
generally parallel orientation; 

0013 adjusting a position of the first elongate member 
relative to the second elongate member to place the first and 
second elongate members in a predetermined alignment, 
wherein when the first and second elongate members are 
brought into the predetermined alignment, the first and sec 
ond plurality of mounting sites are brought into alignment to 
accommodate the mounting of a plurality of PV panel mod 
ules; 
0014 fixing the position of the first elongate member to 
maintain the predetermined alignment; 

0.015 positioning a first PV panel module having a plu 
rality of positionally fixed mounting structures over the 
first and second elongate members; and 

0016 securing the first PV panel module to the first and 
second elongate members. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0017 FIG. 1 depicts the photovoltaic (PV) mounting sys 
tem secured to a structure in accordance with an embodiment 
of the present invention; 
(0018 FIG. 2 depicts a perspective view of the PV mount 
ing system of FIG. 1; 
0019 FIG. 3 depicts a perspective view of elongate 
mounting members and a panel module secured thereto; 
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0020 FIG. 4 depicts a side perspective view of the PV 
mounting system of FIG. 2 with a panel module positioned 
for installation on an elongate member; 
0021 FIG. 5 depicts a side elevational view of the PV 
mounting system; 
0022 FIG. 6 depicts a side elevational exploded view of 
the PV mounting system; 
0023 FIG. 7 depicts a bottom perspective view of the PV 
mounting system; 
0024 FIG. 8 depicts a side perspective exploded view of 
an alternative embodiment of a PV mounting system; 
0025 FIG. 9 depicts an exploded perspective view of a 
further alternative embodiment of a PV mounting system 
including a partial view of an elongate member; 
0026 FIG. 10 depicts a partial cross-sectional side view of 
the mounting system of FIG. 9; 
0027 FIG. 11 depicts still a further alternative embodi 
ment of a PV mounting system including an end view of an 
elongate member coupled to a bracket; 
0028 FIG. 12 depicts an end view of an elongate member 
of FIG. 11; 
0029 FIG. 13 depicts a perspective view of the elongate 
member of FIG. 11 coupled to a plurality of brackets; 
0030 FIG. 14 depicts a perspective view of an attachment 
device of a PV mounting system; 
0031 FIG. 15 depicts an exploded view of the attachment 
device of FIG. 14; 
0032 FIG.16 depicts a side view of an alternative embodi 
ment of an attachment device; 
0033 FIG. 17 depicts an exploded view of the alternative 
embodiment of the attachment device of FIG. 16; 
0034 FIG. 18 depicts a perspective view of a PV panel in 
a frame; 
0035 FIG. 19 depicts an exploded perspective view of a 
PV panel module of FIG. 18; 
0036 FIG. 20 depicts a cross sectional view of a frame 
member of the PV panel module of FIG. 18; and 
0037 FIG. 21 depicts an exemplary PV mounting system 
after interconnecting the PV panel modules to the elongate 
members. 

DETAILED DESCRIPTION 

0038 Exemplary embodiments are directed to a mounting 
system for mounting panels, such as photovoltaic (PV) pan 
els, to a structure, such as a roof on a building. The mounting 
system allows for one or more, Such as an array, of panels to 
be mounted in various configurations. 
0039. With reference to FIGS. 1-2, the mounting system 
10 may be mounted to a structure 12, such as a roof of a 
commercial or residential building. The mounting system 
includes panel modules 14 each including PV panel 21 for 
generating electricity. A plurality of panel modules may be 
mounted side by side forming a row 15. One or more rows of 
panel modules 14 may be mounted forming a panel array 17. 
The array 17 may be electrically connected to the electrical 
service of the building. 
0040. Referring to FIGS. 3-4, the mounting system 10 in 
addition to panel modules 14 includes brackets 16, elongate 
members 18, and panel attachment devices 20. The brackets 
16 are generally mounted to a structure (e.g., the structure 12), 
Such as the roof of a building and are spaced at a predeter 
mined distance from each other in a row. The brackets 16 
secure the elongate members 18 to the structure 12 and pro 
vide support to the mounting system 10. The brackets 16 may 
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be in the form of standoffs which space the elongate members 
from the structure 12. A plurality of standoffs 16 may be 
secured to the Support structure 12 with mounting hardware 
19. A first elongate member 18a may be coupled to a first row 
ofstandoffs 16. A second row of standoffs 16 may be secured 
to the Support structure 12 to Support a second elongate mem 
ber 18b a predetermined distance from the first elongate 
member as shown in FIG.3. Multiple pairs of elongate mem 
bers 18 may be secured to the support structure 12. It is within 
the contemplation of the present invention that a panel mod 
ule 14 may be supported by more than two elongate members 
18. The panel modules 14 can be positioned between the 
spaced elongate members 18 and coupled thereto via attach 
ment devices 20. 
0041. The standoffs 16 may have a generally L-shaped 
configuration including bases 24 having an elongated slot 26 
for receiving mounting hardware 19. The slots 26 permit the 
standoffs and the elongate members 18 attached thereto to be 
adjusted closer or further from each other in a direction X 
generally perpendicular to the length of the elongate mem 
bers as shown in FIG. 3. The spacing between the standoffs 
may be set in order to accommodate the mounting of the panel 
modules 14. 

0042. With reference to FIGS. 3-5, the elongate members 
18 are rail-like members, with each member having the same 
or similar configuration. The elongate members 18 can be 
formed of metal via an extrusion process, although it is con 
templated that other metal forming methods of the type 
known in the art may be used. The elongate members 18 are 
mounted to structure 12 via the standoffs 16 in spaced pair 
ings such that the elongate members run generally parallel to 
each other. An inside face 28 of the elongate members 18 may 
include a T-shaped slot 30 in which the head of a fastening 
member 32, such as a bolt, may be inserted and slid thereal 
ong. The fastening members 32 may be attached to the stand 
offs 16 secured to the support structure 12. As shown in FIG. 
3, the elongate members 18 may be secured end-to-end by a 
coupling device 33. 
0043. When the elongate members 18 are attached to the 
standoffs 16, the fastening members 32 may be left in a 
loosened state in order to permit the elongate members 18 of 
each pairing to be slid with respect to the standoffs and each 
other. The sliding of the elongate members 18 allows them 
each to be positionally adjusted along a Y axis (FIG. 3) with 
respect to each other so that the elongate members 18 can be 
properly aligned. While both elongate members 18 may be 
adjustable along the Y axis, it is also within the contemplation 
of the present invention that in an alternative embodiment 
only one of the elongate members 18 is positionally adjust 
able with the other being non-adjustable. The correct posi 
tioning of the elongate members 18 facilitates installation of 
the panel modules 14 as described in further detail below. 
Once the predetermined proper alignment between the pair 
ing of elongate members is achieved, the fastening members 
32 may be operated on to achieve a tightened state, thereby 
fixing the position of the elongate members 18. When the pair 
of elongate members 18 are properly aligned and spaced, no 
further adjustments are needed to secure the panel modules 
14 in place. 
0044 With reference to FIGS. 4, 5 and 6, each of the 
elongate members 18 can have a top surface 34 which is 
generally planar and extends along the length of the elongate 
member. The top surface 34 may include a plurality of dis 
crete mounting sites 36 spaced along the length of the elon 
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gate member. The mounting sites 36 are positionally fixed to 
the elongate member 18. The each mounting site 36 may 
include an attachment device 20 which cooperates with the 
panel modules 14 for securing the panel modules 14 to the 
elongate members 18. The attachment devices 20 can be 
fixedly mounted to the elongate member such that the attach 
ment devices are immobile and cannot be moved during 
installation of the elongate members. In some embodiments, 
the attachment devices 20 may include upstanding posts 38 
fixed to the elongate members 18. The posts 38 may include 
a threaded distal end 37 for receiving a cap nut39. The post 38 
may include a bolt 35a threaded into a sleeve 35b. The post 38 
is fixed in position on the elongate member 18. The manner of 
fixing the post 38 to the elongate member 18 may include 
welding, adhesives or other means known in the art. 
0045. The panel modules 14 may include a plurality of 
spaced mounting holes 40 formed there-through. The mount 
ing holes 40 may be lined with an elastomeric bushing 41. The 
posts 38 extend through mounting holes 40 formed in the 
panel modules 14 and the cap nuts 39 are threaded onto the 
posts to secure the panel modules. The mounting holes 40 can 
be positioned inward from the perimeter of the panel modules 
14 so that when the panel modules 14 are secured to the 
elongate members 18, the panel modules 14 extend beyond 
the elongate members in the X direction. This allows the 
panel modules 14 to overhang the elongate members 18 to 
reduce exposure to the elements of the elongate members 18 
and/or wires and electrical connections. 

0046. With further reference to FIGS. 3 and 4, the mount 
ing sites 36 are disposed on the elongate members 18 at fixed 
locations. The spacing between the mounting sites 36 is such 
that when the elongate members 18 are aligned in a predeter 
mined manner, the mounting sites 36 on one elongate member 
18 cooperate with the mounting sites 36 on the other elongate 
member to form a plurality of mounting site sets 42. One set 
42, for example, includes mounting sites 36a, 36b, 36c and 
36d. Each mounting site set 42 corresponds to a set of mount 
ing holes 40 in a panel module 14. The sets of mounting sites 
42 are spaced so that the panel modules 14 can be secured to 
the elongate members 18 in a side-by-side arrangement as 
shown in FIG. 1. Therefore, when a first panel module 14 is 
installed, the panel mounting holes 40 align with a first set of 
mounting sites on the elongate members 18. When a second 
panel module 14 is to be installed next to the first installed 
panel, the mounting holes 40 in the second panel will align 
with a second set of mounting sites on the elongate members. 
Subsequent panel members 18 may installed side-by-side on 
the elongate members 14 forming the panel array 17 as shown 
in FIGS. 1 and 2. A set of mounting sites 42 may include 4 
mounting sites with two of the mounting points being in each 
elongate member. However, it is within the contemplation of 
the present invention that the number of mounting sites may 
vary. 

0047 Accordingly, once the elongate members 18 are 
properly aligned with each other, the mounting sites 36 are 
properly indexed along the length of the elongate members so 
that the panel mounting holes 40 and the mounting sites 36 of 
the elongate members 18 will align, thereby permitting the 
array of panel modules 14 to be installed and secured. Since 
the mounting sites 36 are fixed to the elongate members 18, no 
adjustment of these sites 36 relative to the elongate member 
18 is required for mounting the panel modules 14 or for 
removing the panel modules. In addition, after alignment of 
the elongate members 18, no further adjustment to the posi 
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tioning of the panels 14 or of the elongate members is 
required. An installer can easily and efficiently secure one 
panel module 14 after the other to the aligned elongate mem 
bers. 

0048. The elongate members 18 also facilitate efficient 
installment of the electrical wiring running from the panel 
modules 14. With reference to FIGS. 5-7, the panel modules 
14 may include a module junction box 50 disposed on the 
underside of the panel modules 14. The junction box 50 
provides a termination point for the individual photo cells 
which make up the PV panel 21 and allows the electricity 
generated by the PV panel to be distributed. The junction 
boxes 50 may include box connectors 52 which permit the 
panel modules 14 to be connected together. The panel mod 
ules 14 may be electrically connected in series and/or parallel 
in order to achieve a desired output Voltage and/or current. 
The panel modules 14 can be then ultimately electrically 
connected to the electrical service of the residence or building 
so that the electricity produced by the PV panels 21 of the 
panel modules 14 can be utilized. 
0049. The panel modules 14 are secured to the elongate 
members 18 such that the junction boxes 50 are positioned 
adjacent the same elongate member. In order to electrically 
interconnect the panel modules 14, at least the elongate mem 
ber adjacent the junction boxes 50 may include a plurality of 
electrical connection stations 54, with a station provided for 
each PV panel. Each connection station 54 includes electrical 
module connectors 56 which connect to the box connectors 
52 of the panel modules 14. The module connectors 56 can be 
flexible wiring connectors and/or rigid connectors. The con 
nection between the junction box 50 and the module connec 
tors 56 can permit the panel modules 14 to be easily con 
nected and disconnected, e.g., plugged and unplugged, from 
the wiring to facilitate ease of installation and/or disassembly. 
0050 Wiring 57 from the module connectors 56 can run 
along the length of the elongate member to a termination 
point. The wiring on the elongate members 18 can be pre 
installed. Therefore, an installer would need only to connect 
the junction box 50 to the module connectors 56 to make the 
electrical connection for the panel modules 14. In order to 
provide a protected path for the wiring 57, a wireway 58 can 
be included on the elongate member adjacent the junction 
boxes 50. The wireway 58 may include the connection sta 
tions 54 thereon. The wireway 58 may be a generally 
C-shaped member and when connected to the elongate mem 
ber 18 forms an enclosed conduit 60. The wireway may be 
formed of metal, plastic, or other material. Such as a carbon 
composite. The wireway 58 may be formed such that it clips 
onto the elongate member 18. In order to facilitate this attach 
ment, an outer Surface 62 of the elongate member may include 
an outwardly extending ridge 64 and an elongate member 
bottom surface 66, which may include a downwardly project 
ing rim 68. The wireway may include hook-shaped lip 70 
extending along one end which engages the rim 68. The other 
end of the wireway 58 may slip over the ridge 64, thereby 
securing the wireway 58 to the elongate member 18. It is 
within the contemplation of the present invention that the 
wireway may be attached to the elongate members in a num 
ber of ways including by the use of fasteners, such as screws 
and/or bolts. 

0051. In some embodiments, an array of panel modules 14 
can be electrically connected using a common ground or 
reference line. The power line can be divided into segments to 
connect the positive terminal of a panel module to the nega 
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tive terminal of another panel module. As such, an array of 
panel modules can be electrically connected in a cascading 
manner where the outputs (positive terminals) of a panel 
module serve as inputs (negative terminal(s)) for the next 
panel module in the array. 
0052 For embodiments in which the panel modules 14 are 
electrically connected in a cascading manner an elongate 
member can be fabricated with the necessary wiring. For 
example, a ground or reference line can extend in the wireway 
58 of the elongate member from one end of the elongate 
member to the other end as a continuous uninterrupted wire. 
Each end of the reference line can include a termination point 
having an electrical connector so that when the elongate 
members are installed, the electrical connectors at the termi 
nal points of the reference line can be connected using the 
electrical connectors. 

0053 Likewise, an elongate member 18 can be fabricated 
to include the supply line in the wireway 58 of the elongate 
member. The Supply line can be composed of separate dis 
continuous segments of wire. The segments can begin at one 
end of the elongate member with a terminal point having an 
electrical connector end and can extend to the first one of the 
module connectors 56 of the elongate member. The next 
segment can begin from the second one of the module con 
nectors 56 and can extend to the next one of module connec 
tors 56 of the elongate member. The last segment can extend 
from the last module connector 56 of the elongate member to 
a terminal point at the other end of the elongate member, 
which can include an electrical connector. In this manner, the 
Supply line of the elongate member can be electrically con 
nected to other elongate members by connecting the terminal 
points. By fabricating the elongate members with the wiring 
for electrically connecting the elongate members together via 
the terminal points, the time and complexity of installing the 
elongate member and the panel modules 18 on a structure 12 
can be reduced. 

0054 Wires 57 interconnecting the various panel modules 
14 may be run through the conduit 60 created between the 
wireway 58 and the elongate members 18 as shown in FIG. 5. 
The wireway 58 permits the wires 57 to beneatly run in a path 
and facilitates ease of installation. The wireway 58 also pro 
tects the wires 57 from the elements, ultraviolet radiation, and 
rodents. Removal of the wireway allows easy access to the 
wiring and/or connectors to facilitate installation and/or 
maintenance. 

0055 With reference to FIG. 8, an alternative embodiment 
of the elongate members is shown. The elongate members 
102 may be formed in a manner similar to the embodiment 
described above, except for the wireway being integrally 
formed as part of the elongate member. The elongate mem 
bers 102 may include a top surface 110 having a plurality of 
fixed mounting sites 112 spaced along the length of the elon 
gate member. Each mounting site may include an attachment 
device 114 which cooperates with the panel module 14 for 
securing the panel modules 14 to the elongate members 102. 
At least one of the elongate members 102 may include a 
generally U-shaped conduit 118 extending along its length. 
The conduit 118 may be integrally formed as part of the 
elongate members, such as by an extruding process. The 
conduit 118 may be formed by a wireway including a wall 
structure 120 extending from the bottom of inside face 122 
and around a back of the elongate member. The wall structure 
may form the outer surface 124 of the elongate member. 
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0056. The conduit 118 defines a passage through which 
wiring 125 from the panel modules 14 may extend. The 
conduit 118 may be open along the top to permit access to the 
wiring and module connectors. The opening is covered when 
the panel module 14 is installed on the elongate members due 
to the overhang of the panel modules 14. In one embodiment, 
both elongate members Supporting the panel module 14 may 
include the conduit. Accordingly, only one type of elongate 
member would need to be used for a particular installation 
job. Alternatively, only one of the pair of elongate members 
102, e.g., the elongate members adjacent the junction box, 
may include a conduit. 
0057. At predetermined locations along the length of the 
elongate member, module connectors 125 may be secured to 
the wall structure and extend outwardly therefrom. The mod 
ule connectors 125 are located so that they will align with the 
panel module box connectors 52 to which they are secured. 
0058. With reference to FIGS.9 and 10, a further embodi 
ment is shown. The elongate members 306 have a generally 
L-shaped configuration and include an upper portion 312 and 
a downwardly depending body portion 314 which all extend 
along the length of the elongate member 306. 
0059. The upper portion 312 preferably includes a planar 
upper Surface that extends longitudinally along the length of 
the elongate member 306. The upper portion 312 of the elon 
gate member 306 preferably has multiple spaced mounting 
sites 315 in the form of mounting openings 316 formed 
therein. The openings 316 can be, for example, holes or slots 
that facilitate coupling of panel modules 14 to the elongate 
member 306. The openings 316 may be spaced at predeter 
mined distances to correspond to mounting holes 317 in the 
panel modules 14 when the pair of elongate members 306 is 
in alignment with each other. In this manner, the openings 316 
can be indexed to panel module mounting holes 317 so that 
the panel module 14 can be secured to the elongate members 
306 via attachment devices 310. 
0060 Body portion 314 extends along the length of an 
elongate member 306 and is generally configured orthogo 
nally to the upper portion 312. A channel 318 is formed in the 
portion 314 and extends longitudinally along the length of the 
body portion 314 to provide an area for receiving mounting 
hardware 320 to secure the elongate member 306 to standoffs 
304. The channel 318 allows the elongate members 306 to 
slide in their longitudinal direction before being fixedly posi 
tioned. As a result, the elongate members 306 can be aligned 
with each other so that the openings 316 and attachment 
devices 310 secured therein align with the panel module 
openings 317 to facilitate securing the array of panel modules 
14 to the elongate members 306. Once the elongate members 
306 are properly aligned, they can be rigidly secured to the 
standoffs 304 by tightening fasteners 320. Each pair of elon 
gate members 306 may support one or more panel modules 
14. It is within the contemplation of the present invention that 
a panel module may be supported by more than two elongate 
members. 

0061 The panel modules 14 are secured to the elongate 
members 306 by one or more attachment devices 310 located 
at mounting sites 315. With reference to FIG. 10, the attach 
ment devices 310 preferably include bolt 322, a threaded 
sleeve 324, and a nut 326. In one embodiment, the attachment 
devices 310 are fixedly attached to the elongate members 306. 
In the present example, the bolts 322 from multiple attach 
ment devices 310 are inserted into the openings 316 of the 
elongate member 306 such that the bolts 322 extend through 
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the openings from the bottom side of the upper portion 312. 
The threaded sleeve can threadingly engage the threaded rod 
portion of the bolt on the top side of the upper surface to 
fixedly secure the bolt 322 to the elongate member 306. The 
threaded sleeve preferably has a cylindrical configuration; 
however, those skilled in the art will recognize the sleeve can 
be formed using other configurations, such as a rectangular 
prism, cube, or hexagonal prism. The panel module mounting 
holes 317 may be configured based on the configuration of the 
sleeve 324. For example, if the sleeve is configured as a 
rectangular prism the panel module holes 317 can be rectan 
gular. 
0062 Once the bolts 322 and sleeves 324 are fixed to a pair 
ofelongate members 306, the panel module 14 can be aligned 
so that the panel module mounting holes 317 align with the 
openings 316, and therefore, the bolts 322 and sleeves 324 
also align. The panel module 14 can be moved toward the 
upper portion 312 of the elongate member so that the bolt and 
sleeve extend into the panel module mounting holes 317. 
After the panel module is positioned, the nuts 326 can be used 
to secure the panel module 14 to the pair of elongate members 
306 by threadingly engaging with an exposed threaded por 
tion of the bolts 322. In a preferred embodiment, the nut 326 
is a tamper proof nut that cannot be removed without the use 
of a special tool. In an alternative embodiment, the bolt may 
be fitted to a bushing which is press-fit in to the elongate 
member openings. 
0063. The panel module mounting holes 317 may be lined 
using a resilient material 329, such as grommets formed from 
a polymer (e.g. rubber) to provide a Snug but flexible fit for the 
attachment devices 310, as well as to protect the panel mod 
ules 14 from being damaged by the attachment devices 310. 
0064. In other embodiments (not shown), the bolt and 
sleeve can be fixed to the panel module 14 via panel module 
openings 317. Subsequently, the panel module 14 can be 
aligned so that the openings of the elongate members 306 can 
receive an exposed threaded portion of the bolts 322. The nut 
326 then may be secured to the exposed threaded portion of 
the bolts 322 at the bottom side of the upper surface 312 of the 
elongate members 306 to fixedly secure the panel module 14 
to the elongate members 1306. 
0065. As in the embodiments described above, the elon 
gate members 306 may have attached to a rear surface thereof 
a wireway 330. The wireway 330 may be secured to the back 
side of the elongate member by way of threaded fasteners 332 
as shown in FIG. 10. The wireway 330 may be a generally 
C-shaped member and when connected to the elongate mem 
ber 306 forms an enclosed conduit 333. Wires 334 intercon 
necting the various panel modules may be run through the 
conduit 333 created between the wireway and the elongate 
members. The wires 334 may be operatively attached to elec 
trical connectors 336. Electrical connectors 336 connect to 
junction box connectors disposed on the undersurface of the 
panel modules 14 panels in order to provide a way of easily 
interconnecting the various panels to each other. 
0066. A further alternative embodiment of the panel 
mounting system is shown in FIGS. 11-21. The elongate 
member 500 may include an upper portion502, a connecting 
portion 506, and a downwardly depending flange 510 (here 
inafter “flange 510) which all extend along the length of the 
elongate member 500. In one embodiment, the elongate 
member 500 generally has a question mark-like cross-sec 
tional configuration. 
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0067. With reference to FIGS. 11-13, the upper surface 
502, extending longitudinally along the length of the elongate 
member 500, may have multiple mounting sites 503 in the 
form of mounting openings 504 formed therein. The openings 
504 can be, for example, holes or slots. The openings 504 
facilitate the coupling of panel modules 507 (FIG. 18) to the 
elongate member 500. The openings 504 can be spaced at 
predetermined distances so that the panel modules 507 can be 
secured to the elongate members 500 via attachment devices 
511 (FIG. 14). The openings can have longitudinal width that 
is slightly greater than the width of the attachment devices or 
may have a longitudinal width that allows the attachment 
devices to slide in the longitudinal direction. The openings 
504 can be arranged on the upper surface 502 so that they 
correspond to the transverse distance between attachment 
devices 511 that are connected to the panel modules 507 (FIG. 
18). In this manner, the openings 504 and the attachment 
devices 511 for connecting the panel modules 507 to the 
elongate members 500 are pre-aligned in the transverse direc 
tion which corresponds to the width of the panel modules. 
0068. With reference to FIG. 12, the connecting portion 
506 preferably extends along the length of the elongate mem 
ber 500 and connects the upper surface 502 to the flange 510. 
The connecting portion 506 can be a curved, C-like section 
that forms a longitudinally extending channel 508. The chan 
nel provides clearance for a portion of the attachment devices 
511 when they are inserted in the elongate member 500, as 
discussed below. The channel 508 may also provide an area 
for routing, holding, and protecting wires that connect to the 
panel modules 507. 
0069. The flange 510 extends along the length of an elon 
gate member 500 and is generally configured orthogonally to 
the upper surface 502. A groove 512 is formed in the flange 
510. The groove 512 extends longitudinally along the length 
of the flange 510 and provides an area to receive mounting 
hardware 513 (FIG. 11) to secure the elongate member 500 to 
standoffs 514. The orientation of the groove 512 and the 
channel 508 can be substantially identical so that the groove 
512 and the channel 508 are formed to open in the same 
direction. 

(0070. With reference to FIG. 11, the standoff 514 may 
have a generally rod rod-like configuration. Alternatively, the 
standoff 514 can be implemented with other configurations 
and shapes. The standoff may include a base plate 518 and a 
shaft portion520. The base plate518 and the shaft portion 520 
may be manufactured as a single unitary structure, or may be 
manufactured as separate components that can be coupled 
together with fastening hardware or other connection devices 
to form the standoff 514. 

(0071. The base plate 518 of the standoff 514 can include 
openings 522 for receiving fastening hardware (not shown), 
Such as screws or bolts, for securing the standoff to the struc 
ture. A distal end of the shaft 520 can include a slot 526 
formed therein and a threaded opening 528 running trans 
verse to the direction of the slot 526. The slot 526 is config 
ured to receive elongate member flange 510. The elongate 
member 500 can be secured in the slot 526 using mounting 
hardware 530, such as a set screw. 
0072 To connect the standoff 514 and the elongate mem 
ber 500, the flange 510 of the elongate member 500 is dis 
posed in standoff slot 526. The depth of the slot 526 may be 
such that when the flange 510 sits on the bottom of the slot 
526, the groove 512 generally aligns with the opening 528. 
The elongate members 500 may be slide with respect to the 
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standoffs so that the members may be properly aligned to 
mount the panel modules. Once the proper alignment is 
achieved, the elongate members 500 may then be secured to a 
standoff 514 by the insertion of mounting hardware 530, 
which extends through the opening 528 at the distal end of the 
standoff 514 and engages the groove 512. Since the end of the 
mounting hardware 530 engages the groove 512 of the flange 
510, removal of the elongate member 500 in the longitudinal 
direction of the standoff 514 is prevented. Therefore, forces, 
Such as those caused by wind, tending to separate the elongate 
members, and panel module secured thereto, from the Support 
structure are resisted. 

0073. With the elongate members 500 secured, the panel 
modules 507 may be selectively locked to the elongate mem 
bers 500 by one or more attachment devices 511. The attach 
ment devices permit attachment of the panel modules to the 
elongate members 500 without tools. With reference to FIGS. 
14 and 15, each attachment device 511 may include a housing 
member 710, a resilient locking member 730, a resilient ring 
750, a bolt 770, a washer 780, and a nut 790. The housing 
member 710 may be configured in a generally cylindrical 
manner. The housing member 710 may have a sidewall 712, a 
top surface 714 and a bottom surface 715 that is similar to the 
top surface 714. The sidewall 712 extends radially about a 
longitudinal axis of the housing member 710 and has an 
opening 716 formed therein for receiving a portion of the 
resilient locking member 730. The top surface 714 and bot 
tom surface 715 may include openings 718 for receiving bolt 
770 therethrough. 
0074 The resilient locking member 730 has a generally 
curved or C-shaped configuration having a curved portion 
732 extending radially about a longitudinal axis of the resil 
ient locking member 730. The resilient locking member 730 
is configured to be inserted into the housing member 710. The 
curved portion 732 may generally resist being compressed in 
a radially inward manner and may be composed of a steel 
spring. The resilient locking member 730 can include a raised 
portion 734 disposed on the curved portion 732, which forms 
a locking member of the attachment assembly 511 for selec 
tively locking the panel modules 507 to the elongate members 
500. The raised portion 734 can be configured to engage and 
extend through the opening 716 of the housing member 710 
so that the raised portion 734 protrudes from the housing 
member 710 when the resilient locking member 730 is 
inserted into the housing member 710. The resilient locking 
member 730 tends to urge the raised portion 734 in an out 
wardly extending position through the opening 716 of the 
housing member 710. The raised portion 734 can have a 
ramp-like end 736 such that a bottom portion 738 of the raised 
portion 734 extends away from the curved portion 732 to a 
distance that is less than the distance that a top portion 740 
extends away from the curved portion 732. 
0075. The resilient ring 750 is an annular member having 
an opening 752 there through which the bolt 770 may extend 
into. The resilient ring 750 can be formed of a resilient mate 
rial that can be slightly compressed under the exertion of a 
compressive force, but that generally resists such compres 
sion. The resilient ring 750 may be aligned adjacent to the 
housing member 710 so that the opening 718 of the housing 
member 710 substantially aligns with the opening 752 of the 
resilient ring 750. 
0076. The bolt 770 can extend through the openings 718 in 
the top surface 714 and the bottom surface 715 of the housing 
member 710, the opening 752 of resilient ring 750, and an 
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opening in the washer 780. A distal end 772 of the bolt 770 
can engage the nut 790 to secure the housing member 710, the 
resilient ring, and the washer 780 of the attachment assembly 
511 to the panel module 507. 
(0077 Referring to FIGS. 16 and 17, another embodiment 
of an attachment assembly 800 is provided. The attachment 
device 800 can include a housing member 810, a rod 830, and 
a resilient locking member 850. The housing member 810 
preferably has a generally parabolic or conical configuration 
and is preferably formed from a co-molded plastic. The hous 
ing member 810 can have a first end 812 and a second end 
814. The second end814 can include a surface 818 for closing 
the housing member 810. The surface 818 preferably includes 
an opening 820 for receiving the rod 830. The housing mem 
ber 810 preferably includes one or more openings 816, which 
may be formed towards the second end 814 of the housing 
member 810. 
(0078. The rod 830 preferably has a distal end 834 and a 
proximate end 836. A threaded section 838 is preferably 
formed at the distal end 834 for threadingly engaging a bolt or 
the panel module. The proximate end 836 can be coupled to 
the resilient member 850 using a fastening mechanism, Such 
as a press fit connection formed by a rivet, a weld, or a screw. 
(0079. The resilient locking member 850 is preferably 
formed from a resilient material, such as a steel spring, so that 
absent any external forces, the resilient locking member 850 
tends to return to its natural State. The resilient locking mem 
ber has a longitudinally extending body 852 with a first end 
854 and a second end 856. As discussed above, the resilient 
member 850 can be coupled to the threaded rod 830. When 
the attachment device, is assembled the resilient locking 
member 850 and the proximate end 836 of the rod 830 can be 
inserted into the housing member 810 towards the first end 
812. During insertion, the resilient member 850 can bend 
inwardly towards the rod 830. The resilient locking member 
850 generally resists bending inwardly, but is held in place by 
the housing member. The first and second ends 854 and 856 of 
the resilient locking member 850 can extend through the 
openings 816 of the housing member so that the first and 
second ends 854 and 856 protrude from the housing member 
810. Alternatively, the resilient locking member 850 can be 
preformed to fit within the housing member in its natural state 
so that the housing member does not force, or applies only a 
small force, to the resilient locking member 850. 
0080 Elongate members may have openings formed 
therein to accept the housing member 810. In order to attach 
the panels to the elongate members, the conical housings are 
pushed into the openings until the locking member ends 854 
and 856 go through. The end will then spring out thereby 
retaining the attachment device and the panel secured thereto 
to the elongate members. A resilient ring 870 may be disposed 
between the panel frame and the elongate member in order to 
keep tension on the locking member ends 854 and 856 and 
create a tight attachment. 
I0081. In the embodiments described above, the mounting 
holes are formed in the PV panel itself, therefore, no panel 
frame is needed. However, it is also within the contemplation 
of the present invention, that the panel module may include a 
frame which holds the PV panel. The frame may then be 
attached to the elongate members. As shown in FIGS. 18 to 
20, the panel module 507 may includes frame members 910, 
support members 930, and a PV panel 950. The frame mem 
bers surround the perimeter of the PV panel 950 and retain the 
edges of the panel. Frame members 910 may have a lip 912, 
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a notched section 914, a slotted section 916, and a bottom 
section 918. The lip 912 and the notched section 914 provide 
a region on the frame members 910 for supporting the PV 
panel 950. The PV panel 950 can be inserted into the notched 
section 914 and can be pressed against the lip 912. Once in 
place, the PV panel 950 can be secured using the support 
members 930, as discussed below. The slotted section 916 can 
beformed in the frame members 910 to provide an area for a 
portion of the attachment device 511 to extend into. The 
bottom section 918 can be adjacent to the slotted section 916 
and can have a generally planar bottom surface 920. The 
bottom section 918 can have an opening 922 for receiving and 
being secured to the attachment device 511. 
I0082. The frame member 910 may further include a lon 
gitudinally extending channel formed by the slotted section 
916. The openings 922 can be formed in the bottom section 
918 transverse to the channel formed from the slotted section 
916. The channel receives the end of the bolt and allows 
access to a fastening element Such as a nut. In a preferred 
embodiment, four attachment devices 511 are attached to 
each PV panel 950, although more or less attachment devices 
511 could be used. The distance between the elongate mem 
bers 500 secured to a support structure is preferably set such 
that the distance between the mounting openings 504 of one 
elongate member to an opposing elongate member equals the 
distance between the mounting devices 511 on the panel 
modules 507 in order to facilitate attachment of the panel 
modules 507 to the elongate members 500. 
0083. The support members 930 can be attached to the 
frame members 910 using any mechanism for attaching, Such 
as adhesive, Screws, nails, nuts and bolts, etc. The Support 
members 930 can be attached to the notched section 914 of 
the frame members 910 so that a portion of the PV panel 950, 
such as a perimeter of the PV panel is sandwiched between 
the lip 912 of the frame member 910 and the support member 
930. 

0084. The panel members are made of a natural substance 
Such as wood. Laminated bamboo has been found to provide 
desirable benefits. It is, however, within the contemplation of 
the present invention that the frame may be made of a plastic 
or a metallic material. With regard to a metallic frame such as 
aluminum, since a metallic frame conducts electricity, it is 
required under various building codes that the frame be 
grounded. The connection of grounding wiring to each panel 
is time consuming and expensive. Accordingly, the use of an 
insulating material Such as wood eliminates the need to 
include Such electrical grounding structure. Furthermore, the 
use of laminated bamboo can be made in an environmentally 
conscious manner eliminating negative environmental 
impacts associated with the production of the system. 
0085 FIG. 21 depicts an exemplary connection of the 
panel module 507 and the attachment device 511. The attach 
ment device 511 can be secured to the frame member 910 of 
the panel module 507 using the bolt 770 and nut 790 of the 
attachment device 511. Multiple attachment devices 511 can 
be secured to the panel module 507. In an exemplary embodi 
ment, four attachment devices 511 can be secured to each 
panel module 507. 
I0086 To secure the panel module 507 to the elongate 
members 500, the attachment devices 511 are secured to the 
panel module 507. The elongate members 500 are aligned and 
secured to the standoffs 514 to prevent any further movement. 
The attachment devices 511 are placed in line with the open 
ings 504 in the upper surface 502 of the elongate members 
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500. The elongate members having been previously aligned, 
the position of the openings 504 correspond to the position of 
the attachment devices 511. The housing members 710 of the 
attachment devices 511 are inserted through the openings 
504. While the housing members 710 are being inserted, the 
raised portion 734 of the resilient members deflect radially 
inwardly so that the housing members 710 fit through the 
openings 504. Once the housing members 710 and raised 
portions 734 are passed the thickness of the upper surface 502 
of the elongate members 500, the raised portions 734 re 
extends radially outwardly to selectively lock the attachment 
device 511 in the elongate member 500. The panel module 
507 is thereby secured to the elongate members 500. A second 
panel module may be secured to the elongate members 500 
adjacent to the first panel module in a similar manner. Since 
the elongate members are aligned all the openings 504 along 
the length of the elongate members are properly aligned to 
receive the attachment devices 511 of the panel modules. If 
removal of a panel module 507 is desired, an installer simply 
needs to reach underneath the panel module 507 and engage 
the raised portions 734 pressing them inwardly to unlock the 
panel modules 507 and to lift on the panel module 507. 
Therefore, the panel modules 507 may then be selectively 
locked to the elongate members 500 without requiring the use 
of tools. 
I0087. As shown in FIG. 21, the resilient ring 750 may be 
compressed between the upper surface 502 of the elongate 
member 500 and the bottom Section 918 of the frame member 
910 to allow the housing member and the raised portion 734 
to pass the thickness of the upper surface 502 of the elongate 
member 500. The resilient ring can remain slightly com 
pressed between the bottom section 918 of the frame member 
910 and the upper surface 502 of the elongate member 500. 
Once the housing member is inserted, the raised portion 734 
extends beyond a radial distance of the opening 504 and 
effectively secures the panel module 507 to the elongate 
member 500. The resilient ring 750 can remain slightly com 
pressed so that the attachment device 511 securely locks the 
panel module 507 to the elongate member 500. The resilient 
ring 750 also accommodates for thermal expansion of the 
various components and various manufacturing tolerances. 
I0088. In an alternative embodiment (not shown), the 
attachment devices 511 may be secured to the elongate mem 
ber 500 at the mounting sites 503 and the panel modules may 
include openings for receiving the attachment assemblies. In 
addition, the attachment devices 511 and 800, may be use 
with frameless panel modules and secured to mounting open 
ings formed in the PV panel. 
I0089. Having described the preferred embodiments 
herein, it should now be appreciated that variations may be 
made thereto without departing from the contemplated scope 
of the invention. Accordingly, the preferred embodiments 
described herein are deemed illustrative rather than limiting 
the true scope of the invention being set forth in the claims 
appended hereto. 

1-26. (canceled) 
27. A photovoltaic (PV) panel module mountable to a 

mounting structure comprising: 
a frameless PV panel defined by an outer perimeter, the PV 

panel including a plurality of spaced mounting holes 
formed there-through, the mounting holes being dis 
posed inwardly from the PV panel perimeter, the mount 
ing holes being adapted to receive mounting hardware 
for securing the PV panel to the mounting structure. 
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28. The PV panel module of claim 27, wherein the mount 
ing holes are lined with a bushing. 

29. The PV panel module of claim 28, wherein the bushing 
is formed of an elastomeric material. 

30. The PV panel module of claim 27, wherein the PV 
panel includes a junction box disposed thereon, the junction 
box providing a termination point for individual photo cells 
which make up the PV panel. 

31. The PV panel module of claim 27, wherein the junction 
box is disposed on an undersurface of the PV panel. 

32. The PV panel module of claim 27, wherein the PV 
panel includes a plurality of Solar cells and the mounting 
holes are disposed on the PV panel between the plurality of 
Solar cells. 
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