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METHODS AND SYSTEMS FOR FOLDED FRAME SOLAR PANELS

CROSS-REFERENCE TO RELATED APPLICATIONS

This application is a PCT patent application claiming priority to and the benefit of U.S.
Provisional Application No. 62/921,310 filed June 10, 2019, hereby incorporated herein by

reference in its entirety.

TECHNICAL FIELD

Embodiments of the present invention relate to frames that can be added to a panel. These

frames may be folded in at least one bend area to create a frame around a panel.

BACKGROUND OF THE INVENTION

A photovoltaic solar panel may have a photovoltaic laminate perhaps with a frame around
the laminate. A frame may add strength to the solar panel and may allow for easy attaching of a
photovoltaic solar panel to a racking. A laminate may have solar photovoltaic cells encapsulated
between glass and a protective back-sheet. Photovoltaic cells may generate DC power when
exposed to sunlight.

Over the years, the cost of solar panels has decreased perhaps due to a decrease in the
material and manufacturing costs and even an increased efficiency of the solar cells. However,
the cost of a photovoltaic frame has remained mostly the same. Installation costs for attaching a
frame to a racking has decreased perhaps due to the racking improvements and not because of the
frame. There have been little changes to the frames. Therefore, there is a need to improve
photovoltaic frames.

Embodiments of the present invention may provide a reduction in frame costs and
installation costs perhaps due to a reduction in the costs for the materials of the improved frames,
a reduction in costs for the manufacturing of the improved frames, and even a reduction of costs

for the installation of the improved frames.
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DISCLOSURE OF INVENTION

The present invention includes a variety of aspects, which may be selected in different
combinations based upon the particular application or needs to be addressed. In various
embodiments, the invention may include methods and systems for enclosing a panel, such as a
solar panel with a framework that can be bent to form at least one about 90 degree angle.

It is an object of some embodiments of the present invention to provide a lower cost for
the materials of a panel frame.

It is another object of some embodiments of the present invention to provide a lower cost
for the manufacturing of a panel frame.

It is yet another object of some embodiments of the present invention to provide a lower
cost for the installation of a panel frame.

It is an object of some embodiments of the present invention to provide a bendable panel
frame.

It is another object of some embodiments of the present invention to provide attachments
of a bendable panel frame perhaps at a corner or at a non-corner.

It is yet another object of some embodiments of the present invention to provide
securements of a panel frame to a racking.

Naturally, further objects, goals and embodiments of the inventions are disclosed

throughout other areas of the specification, claims, and drawings.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 shows a non-limiting example of a top view of a folded frame module in accordance
with some embodiments of the present invention.

FIG. 2 shows a non-limiting example of a top view of a folded frame module with part of
a laminate removed to show a frame thereof in accordance with some embodiments of the present

invention.
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FIG. 3 shows a non-limiting example of a top view of a folded frame module with part of
a laminate removed to show a frame thereof in accordance with some embodiments of the present
invention.

FIG. 4 shows a non-limiting example of an exploded view of the section of a frame as
indicated in FIG. 3 in accordance with some embodiments of the present invention.

FIG. 5 shows a non-limiting example of an exploded view of the section of a frame as
indicated in FIG. 3 in accordance with some embodiments of the present invention.

FIG. 6 shows a non-limiting example of a top view of a folded frame module in accordance
with some embodiments of the present invention.

FIG. 7 shows a non-limiting example of a top view of a folded frame module with a
laminate and seal removed in accordance with some embodiments of the present invention.

FIG. 8 shows non-limiting example of an enlarged view of the bottom left detail of FIG. 7
in accordance with some embodiments of the present invention.

FIG. 9 shows a non-limiting example of an enlarged view of the top right detail of FIG. 7in
accordance with some embodiments of the present invention.

FIG. 10 shows a non-limiting example of a cross section view of FIG. 8 in accordance with
some embodiments of the present invention.

FIG. 11 shows a non-limiting example of an enlarged cross section as shown with FIG. 8
in accordance with some embodiments of the present invention.

FIG. 12 shows a non-limiting example of a perspective view of FIG. 8 in accordance with
some embodiments of the present invention.

FIG. 13 shows a non-limiting example of a perspective view of FIG. 9 in accordance with
some embodiments of the present invention.

FIG. 14 shows a non-limiting example of a frame join corner in accordance with some
embodiments of the present invention.

FIG. 15 shows a non-limiting example of an unfolded frame in accordance with some
embodiments of the present invention.

FIG. 16 shows a non-limiting example of an unfolded frame in accordance with some

embodiments of the present invention.
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FIG. 17 shows a non-limiting example of a folded frame in accordance with some
embodiments of the present invention.

FIG. 18 shows a non-limiting example of a folded frame in accordance with some
embodiments of the present invention.

FIG. 19 shows a non-limiting example of an attachment between ends of a frame in
accordance with some embodiments of the present invention.

FIG. 20 shows a non-limiting example of a folded frame in accordance with some
embodiments of the present invention.

FIG. 21 shows a non-limiting example of a folded frame in accordance with some
embodiments of the present invention.

FIG. 22 shows a non-limiting example of a notch in a frame in accordance with some
embodiments of the present invention.

FIG. 23 shows a non-limiting example of a notch in a frame in accordance with some
embodiments of the present invention.

FIG. 24 shows a non-limiting example of a furrow in a frame in accordance with some
embodiments of the present invention.

FIG. 25 shows a non-limiting example of a bending movement in a foldable frame in
accordance with some embodiments of the present invention.

FIG. 26 shows a non-limiting example of a furrow in frame in accordance with some
embodiments of the present invention.

FIG. 27 shows a non-limiting example of an unfolded frame with a furrow in accordance
with some embodiments of the present invention.

FIG. 28 shows a non-limiting example of an extruded frame in accordance with some
embodiments of the present invention.

FIG. 29 shows a non-limiting example of an extruded frame in accordance with some
embodiments of the present invention.

FIG. 30 shows a non-limiting example of an attachment of a bottom frame lip in accordance
with some embodiments of the present invention.

FIG. 31 shows a non-limiting example of an attachment of a bottom lip frame in accordance

with some embodiments of the present invention.
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FIG. 32 shows a non-limiting example of an outside corner of a frame in accordance with
some embodiments of the present invention.

FIG. 33 shows a non-limiting example of a corner bracket in accordance with some
embodiments of the present invention.

FIG. 34 shows a non-limiting example of a bottom frame lip bracket in accordance with
some embodiments of the present invention.

FIG. 35 shows a non-limiting example of joining of ends along a non-corner in accordance
with some embodiments of the present invention.

FIG. 36 shows a non-limiting example of a joining of ends along a non-corner in
accordance with some embodiments of the present invention.

FIG. 37 shows a non-limiting example of a joining of ends along a non-corner in
accordance with some embodiments of the present invention.

FIG. 38 shows a non-limiting example of a frame mid bracket in accordance with some
embodiments of the present invention.

FIG. 39 shows a non-limiting example of an enlarged cross section as shown with FIG. 8
in accordance with some embodiments of the present invention.

FIG. 40 shows a non-limiting example of an enlarged cross section as shown with FIG. 8
in accordance with some embodiments of the present invention.

FIG. 41 shows a non-limiting example of an enlarged cross section as shown with FIG. 8
in accordance with some embodiments of the present invention.

FIG. 42 shows a non-limiting example of a frame having holes or slots in accordance with
some embodiments of the present invention.

FIG. 43 shows a non-limiting example of an attachment of a frame to a racking in
accordance with some embodiments of the present invention.

FIG. 44 shows a non-limiting example of a flexible angular protrusion in accordance with
some embodiments of the present invention.

FIG. 45 shows a non-limiting example of an attachment of a frame to a racking in
accordance with some embodiments of the present invention.

FIG. 46 shows a non-limiting example of an attachment of a frame to a racking in

accordance with some embodiments of the present invention.
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FIG. 47 shows a non-limiting example of an attachment of a frame to a racking in
accordance with some embodiments of the present invention.

FIG. 48 shows a non-limiting example of an attachment of a frame to a racking in
accordance with some embodiments of the present invention.

FIG. 49 shows a non-limiting example of an attachment of a frame to a racking in
accordance with some embodiments of the present invention.

FIG. 50 shows a non-limiting example of an attachment of a frame to a racking in
accordance with some embodiments of the present invention.

FIG. 51 shows a non-limiting example of a racking tab top in accordance with some
embodiments of the present invention.

FIG. 52 shows a non-limiting example of an attachment of a frame to a racking in
accordance with some embodiments of the present invention.

FIG. 53 shows a non-limiting example of an adjustable fastener in accordance with some
embodiments of the present invention.

FIG. 54 shows a non-limiting example of attachment of a cable to a frame in accordance
with some embodiments of the present invention.

FIG. 55 shows a non-limiting example of attachment of a cable to a frame in accordance
with some embodiments of the present invention.

FIG. 56 shows a non-limiting example of a corner in accordance with some embodiments
of the present invention.

FIG. 57 shows a non-limiting example of an elongated single piece of panel framework in
accordance with some embodiments of the present invention.

FIG. 58 shows a non-limiting example of a framework in accordance with some

embodiments of the present invention.

MODE(S) FOR CARRYING OUT THE INVENTION

It should be understood that the present invention includes a variety of aspects, which may

be combined in different ways. The following descriptions are provided to list elements and

describe some of the embodiments of the present invention. These elements are listed with initial
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embodiments; however, it should be understood that they may be combined in any manner and in
any number to create additional embodiments. The variously described examples and preferred
embodiments should not be construed to limit the present invention to only the explicitly described
systems, techniques, and applications. The specific embodiment or embodiments shown are
examples only. The specification should be understood and is intended as supporting broad claims
as well as each embodiment, and even claims where other embodiments may be excluded.
Importantly, disclosure of merely exemplary embodiments is not meant to limit the breadth of
other more encompassing claims that may be made where such may be only one of several methods
or embodiments which could be employed in a broader claim or the like. Further, this description
should be understood to support and encompass descriptions and claims of all the various
embodiments, systems, techniques, methods, devices, and applications with any number of the
disclosed elements, with each element alone, and also with any and all various permutations and
combinations of all elements in this or any subsequent application.

Embodiments of the present invention provide folded frames for panels such as for existing
solar panels. A folded frame may be a lower cost alternative and it may be stronger, may be more
rigid and perhaps even more adaptable for assembly of a solar panel in manufacturing.

Existing solar panels frames may be made of four individual sides that may be attached
with screws or may be attached in the corners perhaps with pressed L-corners in cavities in the
frame. The material of a frame may be extruded aluminum.

Embodiments of the present invention may provide a folded frame solar panel perhaps
made of one piece, one folded piece, or more than one folded piece. Folds may be along the length
of the frame and may be folded to make a corner. Strength and rigidity may be achieved with
folds. Additional strength and rigidity may be achieved perhaps with folding of the corners and
even an end attachment. More strength and rigidity may be achieved perhaps by further attachment
of the corners.

A panel may include, but is not limited to, photovoltaic solar panels, solar thermal panels,
or any other panel or the like. A folded frame solar panel, folded frame module, a folded frame,
or even a framework as discussed herein may apply to all panels or the like. Materials for a
framework may be any foldable material such as, but not limited to, aluminum, steel, or foldable

metals, or the like. A metal material may include metal alloys.
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A laminate may be any component or components contained within a folded framework.
An assembly of a folded framework around a laminate may be referred to as a folded frame
module.

Folds along the length of a frame may allow for the containment of a laminate and may
even allow for unique shapes perhaps to aid in the attachment of the panels to a support or even
these shapes may allow for other attachments to a panel frame. A folded frame may be folded in
corners and may form a closed frame that may enclose a laminate on some or even all sides.

A seal may include, but is not limited to, silicone tape, urethane tape, any other seal tape,
any type of seal foam tape, or the like. A tape may have pressure sensitive adhesive perhaps on
one side or even both sides. A sealant may include, but is not limited to, liquid silicone, urethane,
epoxy, resin, any other liquid seal, or the like. A sealant may be a liquid at application and may
be able to be cured perhaps to a solid, solid elastomer, foam elastomer, or the like.

Embodiments of the present invention may provide various types of folded frame modules
(1) perhaps with a folded frame to create a rectangular panel framework (3) and even an attached
bottom frame lip (5). In some embodiments, a bottom frame lip (5) may provide increased strength
and rigidity to a folded frame module (1).

Embodiments of the present invention may provide a method for enclosing a solar panel
comprising the steps of providing an elongated single piece of panel framework (59); bending said
elongated single piece of said panel framework around a corner (46) of a rectangular photovoltaic
laminate (2) to create an about 90-degree angle (61) in said elongated single piece of said panel
framework; placing said bent elongated single piece of panel framework (47) around said corner
of said photovoltaic laminate; and perhaps even creating at least a partial frame (48) around said
corner of said rectangular photovoltaic laminate with said bent elongated single piece of panel
framework. Other embodiments of the present invention may provide a structure comprising: an
elongated single piece of panel framework; a bend area (89) in said elongated single piece of said
panel framework capable of being bent around a corner of a rectangular photovoltaic laminate to
create an about 90-degree angle in said elongated single piece of said panel framework; and
perhaps even at least a partial frame formed around said corner of said rectangular photovoltaic

laminate with said bent elongated single piece of panel framework.
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An elongated single piece of panel framework (59) may be frame of any type that can be
bent at at least one bend area (89) to create at least a partial frame (48) around a corner (46) of a
panel, such as a rectangular photovoltaic laminate (2) as may be understood in FIGS. 1 and 57. A
bend in a framework may create an about 90 degree angle (61) which can go around a corner of a
panel. Of course, a 90 degree angle may be achieved or in some instances, an angle may be several
degrees more or less perhaps depending on the shape of the panel, the shape of the framework, or
the like. An elongated single piece of panel framework (59) may have a first end (49) and a second
end (50) as may be understood from FIG. 57. A second end (50) may be from a same single piece
of framework as a first end (49) where a single piece of framework may be attached to itself. An
end (60), as may be understood from FIG. 21, may be from a separate framework where ends of
two different pieces of frameworks may be attached together. Attachment of ends of frameworks
(either attached to itself or perhaps attached to a separate framework) may be at a corner (9) or
may even be at a non-corner (45). A corner may be an angled convergence of two surfaces. A
non-corner may be an intersection of two parallel surfaces.

An elongated single piece of panel framework (59) may have a length (51) which may be
about the length of a perimeter (52) of a rectangular photovoltaic laminate and therefore may be
able to be attached to itself. An elongated single piece of panel framework may be prefolded at
bend areas. Prefolded may be a partial fold in a framework.

Embodiments of the present invention may provide that an elongated single piece of panel
framework (59) may be bent to have at least one about 90 degree angle, may have at least two
about 90 degree angles, may have at least three 90 degree angles, and may even have at least 4 90
degree angles or more. In some embodiments, a framework may have up to three bends therein
perhaps at three different positions (53, 54, 55) which may even create three about 90-degree
angles (56, 57, 58) at each of the positions. In other embodiments, a framework may have up to
four bends therein perhaps at four different positions (53, 54, 55, 62) which may even create four
about 90-degree angles (56, 57, 58, 63) at each of the positions. A framework may then be attached
to perhaps form a rectangular panel framework (3). A framework may encase a laminate or a
panel.

FIG. 1 shows a non-limiting example of a folded frame module (1) with a rectangular

photovoltaic laminate (2) and a rectangular panel framework (3). FIG. 2 may be similar to FIG. 1
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except a corner of the laminate (2) is removed to show an attached corner of the rectangular panel
framework (3). FIG. 3 may be similar to FIG. 2 except the corner views are added. FIG. 4 shows
an enlarged view of the cut out section of FIG. 3 and FIG. 5 shows the other enlarged view of FIG.
3. FIG. 6 shows the top view of FIG. 1 and FIG. 7 shows the view of FIG. 1 without the laminate
(2), seal (44) or sealant (36). FIG. 8 is an enlarged top view of the bottom left view detail shown
in FIG. 7. FIG. 9 is an enlarged view of the top right view detail shown in FIG. 7. FIG. 10 is a
cross section view in FIG. 8. FIG. 11 and FIGS. 39-41 are enlarged cross sections of those shown
in FIG. 8 without the laminate (2), sealant (36), or seal (44). FIG. 12 shows a perspective view of
FIG. 8 and FIG. 13 shows a perspective view of FIG. 9.

Corners of a framework may be folded perhaps as shown in FIGS. 8 and 12. An example
of a frame bend corner (15) is shown in FIGS. 8 and 12. FIGS. 15 and 16 show an example of a
framework (3) prior the bending of the corner. A notch (24), which may be a corner notch or even
a frame lip notch (25) and perhaps even a frame lip offset slot (26) may be fabricated on a
framework perhaps as shown in FIG. 15. A frame lip offset perhaps a first end overlap frame lip
offset (6) may be formed as shown in FIG. 16. A framework (3) such as shown in FIG. 16 may
be folded around a corner fold area (27). This fold may be between edges of notches (24). A
corner may be a frame join corner or even a frame bend corner. A frame bend corner (15) may
have a frame inside bend corner (10) and even a frame outside bend corner (9) perhaps as shown
in FIGS. 8 and 12. A frame bend corner (15) may have a frame corner top bend junction (12)
perhaps as shown in FIGS. 8 and 12. Multiple frame bend corners (15) may be folded like shown
in the FIGS.

In attaching ends of a panel framework (either attached to itself or perhaps attached to a
separate framework a first attachment protrusion (7) may be located at a first end (49) of a panel
framework and a second attachment protrusion (35) may be located at a second end (50) or end
(60) of a panel framework or an end (60) of a second panel framework. The two ends may be
placed together perhaps to create a corner and the first attachment protrusion may be joined with
a second attachment protrusion. Such attachment protrusions may be located perpendicular on a
panel framework perhaps as shown in FIG. 56. A panel framework may have a side frame wall

(4), a bottom frame lip (5), a top frame lip, a notch having side edges (67). A bottom frame lip or

10
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even a top frame lip may be located perpendicular to side frame wall. An attachment protrusion
may be located on any part of a panel framework.

A first end of a framework may be connected to a second end of framework perhaps by
connected a first end to a second end by overlapping edges (6, 64) of each end as may be
understood from the non-limiting example in FIG. 35. A first end of a framework may be
connected to a second end of framework perhaps by connecting a first end (49) to a second end
(50 or 60) at a junction (45) and even adding a bracket over a junction as may be understood from
the non-limiting examples in FIGS. 36 and 37.

A frame lip offset (6) may be positioned above an adjacent bottom frame lip (5) and may
be attached together by an attachment (8). A bottom frame lip (5) may also be joined together
perhaps as shown in FIG. 30. Bent junction tabs (30) may be formed and may be attached together
by the attachment (8). Bent junction tabs (30) may also be used for a frame join corner (14). A
frame join corner (14) perhaps as shown in FIG. 56 may have two side frame walls (4) that may
be joined together with two frame wall bent lips (7). Frame wall bent lips (7) may be bent towards
an inside perhaps in a direction of a folded frame module (1). For each framework (3), a inside
bent angle perhaps between each frame wall bent lips (7) and a side frame wall (4) may be an acute
angle.

Brackets may be used for attaching a bottom frame lips (5) perhaps as shown FIGS. 31-33.
A bottom frame lip bracket (32) may be attached to bottom frame lips (50 perhaps by an attachment
(8). In some embodiments, this attachment may be used in place of the frame lip offset (6) perhaps
as shown in FIG. 12. An attachment of the bottom frame lips (5) and folding of a framework (3)
corner may make a strong and rigid corner.

A frame join corner (14) perhaps as shown in FIGS. 9, 13 and 14, may have a bent lip (7)
attached to side frame walls (4). This may firmly and rigidly attach the two adjoining side frame
walls. A frame lip offset (6) may be attached to a bottom frame lip (5) by an attachment. This
may firmly and rigidly attach the two adjoining bottom frame lips. This attachment may be the
two ends of a framework (3). FIG. 14 shows a non-limiting example of the two ends prior to the
attachment. Frames may be brought together to form a corner perhaps as shown at the frame

corner top join junction (11). There may be more than one frame join corner (14).

11
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Brackets may be used for the frame join corners (14) perhaps as shown FIGS. 31-34. The
corner bracket (31) may attach two side frame walls perhaps by an attachment and the bottom
frame lip bracket (32) may attach the two bottom frame lips (5) by an attached area. The frames
may be brought together to form a corner perhaps as shown at the frame corner top join junction
(11). The attachment of the side frame walls (4) and the bottom frame lips may make a strong and
rigid corner on the folded frame module. Prior to the corner folding and end attachment, a seal
(44) may be attached to the laminate edges. This final insertion is shown in FIG. 11.

For another sealing method, perhaps prior to the corner folding and end attachment, a
sealant (36) may be applied in a pocket area (21) which may include the inside top sealant area
(17) and inside bottom sealant area (19) perhaps as shown in FIGS. 11, and 39-41. Some may be
applied to the outside top sealant area (18) and even an outside bottom sealant area (20).

When a framework may be folded around a laminate and perhaps secured at the ends, such
as shown in FIGS. 1-4, and 6, a sealant (36) may squeeze out in the outside top sealant area (18)
and even the outside bottom sealant area (20). A sealant pocket (22) may reduce the amount of
sealant (36) in an outside top sealant area (18). Pushing a laminate close or even against a pocket
top area (38) may help an amount of sealant (36) in an outside top sealant area (18).

As may be understood from FIG. 39, a sealant pocket (22) may create a frame top
protrusion (43). This frame top protrusion (43) could be reduced or even eliminated if a framework
(3) material thickness was perhaps reduced at an end perhaps as shown in FIGS. 40-41, perhaps
with the narrow frame lip (37). If a laminate may be forced up or even down, the slanted walls
(23) may allow room for the laminate end (40) to flex which may allow for less stress in the
laminate perhaps near a pocket top area (38) for up-force on the laminate and even near a pocket
bottom area (39) for down-force on the laminate.

FIGS. 17-29 show non-limiting examples of a folded frame module (1) without an attached
bottom frame lip (5). A folded frame module may be less strong or rigid than a folded frame
module with an attached bottom frame lip (5) but fabrication and costs may be lower and may be
desirable for less rigid folded frame module applications.

Embodiments of the present invention may provide a notch (24) in a framework, perhaps
even in a bottom frame lip (5). A notch may be placed below where an about 90-degree angle can

be created when a framework may be bent around a corner of a laminate. Edges (65, 66) of a notch
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perhaps in a bottom frame lip may meet to create a bottom frame lip bend junction (16). It is noted
that a junction may have edges touching each other or there may be a gap between the edges.

Referring to the non-limiting examples in FIGS. 22-27, a framework (3) may be folded in
the shape shown in FIGS. 20 and 21. For the folded corners perhaps as shown in FIGS. 20 and 21,
a framework (3) and perhaps a notch (24) may be fabricated as shown in FIG. 22 and 23. A
framework (3) such as in FIG. 22 may be folded around a corner fold area (27). This fold may be
between the edges of a notch (24). A frame bend corner (15) may have a frame inside bend corner
(10) and even a frame outside bend corner (9) perhaps as shown in FIGS. 20 and 21. A frame
bend corner (15) may have a frame corner top bend junction (12) and even a bottom frame lip bend
junction (16). Multiple frame bend corners (15) of a framework may be folded like this.

A bottom lip frame junction (16) may be secured perhaps by overlapping an offset (70) of
a bottom lip frame.

FIGS. 24-26 show non-limiting examples of a furrow (28) that may aid in the folding of a
corner of a folded frame module, 1, perhaps in a preferred area. Embodiments of the present
invention may provide a furrow (28) in an elongated single piece of said panel framework. Bending
of a framework may start at a furrow (28) and an elongated single piece of panel framework may
be bent at a furrow and even around a corner (46) of a rectangular photovoltaic laminate (2)
perhaps to create said about 90-degree angle (61) in the framework.

The folded corners may be used on an extruded frame (29) or other frame perhaps as shown
in FIGS. 28 and 29. For a frame join corner (14) perhaps as shown in FIGS. 17-19, the side frame
wall (4) may be attached to a frame wall bent lip (7) perhaps with an attachment (8). This may
firmly and rigidly attach the two adjoining side frame walls. This attachment may be the two ends
of the framework (3). FIG. 19, shows a non-limiting example of the two ends prior to the
attachment. The frames may be brought together as the frame join corner (14) and may have a
frame corner top join junction (11) and even a bottom frame lip join junction (13) perhaps as shown
in FIGS. 17-18.

For a frame join corner (14) perhaps as shown in FIG. 56, the two side frame walls (4) may
be joined together with two frame wall bent lips (7). These two frame wall bent lips may be bent

towards the inside in the direction of folded frame module (1). For each framework (3), an inside
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bent angle between each frame wall bent lips (7) and even the side frame wall (4) may be an acute
angle.

A corner bracket (31) may be used for the frame join corner (14) perhaps to join the corner
as shown FIGS. 31-34. A corner bracket (31) may attach two side frame walls (4). A frame
outside join corner (33) may be shown in FIG. 32. A bottom frame lip bracket (32) may not be
used. The attachment of the frame side walls (4) may make a strong and rigid corner on the folded
frame module. A corner bracket (31) may be added and even secured to a bottom frame lip junction
(16) or even a bend corner or the like.

Prior to the corner folding and end attachment, a seal (44) may be attached to laminate
edges. A final insertion example may be shown in FIG. 11. For another sealing method, prior to
the corner folding and end attachment, a sealant (36) may be applied in a pocket area (21) which
may include an inside top sealant area (17) and even an inside bottom sealant area (19) perhaps as
shown in FIGS. 11 and 39-41. Some may be applied to an outside top sealant area (18) and even
an outside bottom sealant area (20).

When a folded frame (3) may be folded around a laminate (2) and may be secured at the
ends, perhaps as shown in FIG. 6, a sealant (36) may squeeze out in the outside top sealant area
(18) and even in an outside bottom sealant area (20). A sealant pocket (22) may reduce the amount
of sealant (36) in an outside top sealant area (18). Pushing a laminate, close or even against a
pocket top area (38) may help.

As may be understood in FIG. 39, a sealant pocket (22) may create a frame top protrusion
(43). A frame top protrusion (43) could be reduced or even eliminated if a folded frame (3)
material thickness perhaps was reduced at the end as shown in FIGS. 40-41, perhaps with a narrow
frame lip, 37.

If a laminate (2) may be forced up or even down, the slanted walls (23) may allow room
for a laminate end (40) to flex which may allow for less stress in the laminate perhaps near a pocket
top area (38) for up-force on the laminate and even near a pocket bottom area (39) for down-force
on the laminate.

Folded frames, 3, may also be joined along the frame perhaps as shown in FIGS. 35-38. In
FIG. 35, a frame lip offset (6) may be attached to a bottom frame lip (5) by an attachment (8) and
a frame wall offset (42) may be attached to side frame walls (4) by an attachment (8). A frame
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mid join junction (45) may be where the top of the folded frames ends may meet. A frame mid
bracket (34) may join two folded frame ends at a frame mid join junction (45) perhaps as shown
in FIGS. 36-37. A frame mid bracket (34) may be attached by an attachment (8). This may firmly
attach the two side frame walls and even the two bottom frame lips firmly together. With a frame
mid join junction (45) perhaps all the corners could be frame bend corners (15).

FIGS. 42-52 show non-limiting examples of a frame-racking (78) perhaps with features
that may attach to the framework to a racking (73) FIG. 42 shows non-limiting examples of frame
holes (71) and even frame slots (72) that may be used for attaching fasteners between a frame to a
racking. A framework may be bent along a horizontal axis of an elongated single piece of
framework perhaps along a horizontal fold (88).

Embodiments of the present invention may provide a flexible angular projection (76) in a
framework perhaps near a fissure (79). An extrusion may push against the flexible angular
projection (76) as it goes through the fissure and perhaps the flexible angular projection may be
bent while the extrusion (74) goes through the fissure. The extrusion may be friction locked in the
fissure with the flexible angular projection. The extrusion may be deformed, flexed, or the like
when it may be mated with a fissure. After final placement, an extrusion may return to nearly its
original form.

FIGS. 43-46, show non-limiting examples of a frame-racking (78) perhaps with a slip-lock
attachment of the frame (3) to a racking (73). FIG. 46 shows a non-limiting example of a frame-
racking (73) with the frame openings (79) on the folded frames (3) aligned but perhaps not pushed
on the racking tabs (74). When the frames may be pushed down, the racking tabs (74) may go
through a frame opening (79). A frame spring tab (76) may be deflected and may force the racking
tabs (74) against a side frame wall (4).

A final attached position may be shown in FIGS. 43-45. By pushing a folded frame on the
racking tabs (74), frame spring tabs (76) may be deflected. This may put a high contact force
between a frame spring tab edge (77) and a racking tab surface (75). An angled frame spring tab
(76) may allow a frame spring tab (76) to slide in but may require a large force to pull it out.
Pulling it out may cause a frame spring tab edge (77) to dig further into a racking tab surface (75)

and may increase the force required to pull a folded frame away from a racking. An additional
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groove or even ribs on racking tab surface (75) may increase the pull out force. This may securely
attach a folded frame to a racking.

A frame spring tab (76) and racking tab (74) may be located anywhere on the bottom frame
lip (5) and there may be multiple spring tabs. Spring tab may be located on a racking tab end face
(85). A contact between the frame spring tab (76) and a racking tab (74) may create an electrical
ground path between a folded frame (3) and a racking (73), thus an electrically grounded contact
between a framework and a racking may be created.

Embodiments of the present invention may provide a fissure (79) in a framework where an
extrusion (74) in a racking may be mated through the fissure perhaps to secure a framework with
a racking. A fissure may be an opening a frame. FIG. 48, shows a frame-racking (78) perhaps
with an extrusion such as racking tabs (74) in a fissure (79). A fissure (79) may be slightly larger
than racking tabs (74) perhaps so the folded frame may be easily inserted on a racking. Once in
place, racking tabs (74) can be deformed perhaps by bending, twisting, dimpling, embossing, or
any other type of deforming, or the like. Racking tabs may be prevented from being removed
through the fissure (79) perhaps with a pin, wedge, through or even on a side of a racking tab or
perhaps with a swaged collar or even sleeve pressed over or even swaged around a racking tab.
Deformation as added parts may prevent a folded frame from being removed from a racking which
may effectively attach the frame to the racking. A special tool may be used to easily deform the
racking tabs.

A deformation may create a contact between a fissure (79) and a racking tab (74) which
may create an electrical ground path between the folded frame and the racking.

FIGS. 49-52 show a non-limiting example of a frame-racking (78) perhaps with a push-
snap attachment of a frame to a racking. FIG. 52 shows an example of a frame-racking with
fissures (79) on the folded frames that may be aligned but not pushed on the racking tabs. FIGS.
49-50 show a non-limiting example of a position when a folded frame may be attached to a racking.

A racking tab top (80) may fit into a fissure (79). As a folded frame may be pushed further
on a racking tab (74), racking bent tab sides (81) may be bent back perhaps with the sides of fissure
(79). When the folded frame may be near or even substantially against a racking, the racking bent

tab side (81) may partially or even fully spring back perhaps when reaching a racking tab relief
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(82). This may not allow the racking tabs (74) to slip back out the fissure (79). A folded frame
may be securely attached to the racking.

Racking tabs (74) may be shaped, bent, dimpled, or the like that could spring back after
going through a fissure (79). Any frame spring tab (76) or similar feature that may spring back to
a position to lock a formed frame may be considered a push-snap attachment. A spring action may
be in a frame opening. A contact between a frame opening and a racking tab may create an
electrical ground path between the folded frame and the racking.

FIGS. 53-55 show non-limiting examples of features to retain a cable inside a frame. FIG.
53 shows a non-limiting example of an adjustable fastener (83) which may be an a integrated cable
finger. An adjustable fastener (83) may be lifted and even bent around a solar power cable (84)
perhaps as shown in FIGS. 54-55 to secure the cable to the framework.

Embodiments of the present invention may provide a folded frame or framework which
may be attached at a frame fold area (41) perhaps as shown in FIGS. 10 and 11. An attachment
may be, but not is limited to, spot welding, welding, brazing, soldering, epoxy, or other attachment,
or the like. This may be continuous, intermittent, localized, or the like. This attachment may
increase the rigidity and strength of a folded frame module.

FIGS. 9, 13-14, 17-19, 31-32, and 56 show a non-limiting example of a frame join corner
(14) and FIGS. 8, 12, 15-16, 20-26, 30, and 35-37 show a non-limiting example of a frame bend
corner (15). FIGS. 28 and 28 may also be a frame bend corner (15).

In a folded frame module, the corners may be a frame join corner or even a frame bend
corner. A frame join corner or even a frame bend corner may make the folded frame module rigid
and strong.

An attachment (8) as may be understood in FIGS. 2, 4, 8-9, 12-14, 17-18, 30-32, 35-37 and
56, may include but is limited to, welded, spot welded, soldered, brazed, crimped, swaged,
screwed, bolted, riveted or the like. An attachment may be in multiple attach areas (8) perhaps in
multiple locations.

FIGS. 10, 11, and 38-41, show a non-limiting example of a folded frame in a shape. A
shape may vary perhaps due to the holding of the laminate, a strength, its rigidity or other reasons
or the like. As such a framework does not need to be rectangular, it can be various shapes with

varying types of angles corners and all are included in this disclosure.
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A folded frame may be one layer or may be multiple layers. Each layer may follow the
same folds or may even be folded differently.

Components shown and discussed herein may be one piece but may be made with multiple
components and these multiple components could be made of different materials. Multiple
components could be combined into one component.

Different features are discussed in various embodiments of the present invention and are
can be used with individual folded frame modules, extruded frames such as shown in FIGS. 28
and 29, any type of folded frame with an insert, or the like.

An attachment and other retaining features may be formed with little additional costs to a
folded frame. These features may reduce component costs and installation costs which my
significantly reduce the overall costs on the solar costs.

The attachment features on a folded frame and a racking perhaps as shown in FIGS. 43-52,
could be reversed. The attachment features on a folded frame could be on a racking and even the
attachment features on a racking could be on a folded frame.

FIGS. 43-52 show a non-limiting example of racking tabs as formed on a racking. Racking
tabs could be a separate piece perhaps attached to a racking. Racking tabs may be rigidly attached
or may even be allowed to move in a direction which may allow adjustment perhaps to aid in the
placement of a racking tab into a frame opening. Racking tabs may be secured rigidly perhaps
after a racking tab may be aligned to or even inserted on a frame opening. An adjustment of a
racking tab may be include but is not limited to slotted holes in a racking tab, grooves in a racking,
or other features, or the like. There may be both fixed and even adjustment racking tabs on a single
frame.

FIGS. 43-52 show a non-limiting example of a racking (73) as a channel. Racking may be
any type of racking. FIGS. 43-52, show non-limiting example two frames on a racking, but a
single racking may have only one frame. There may be multiple frames on each racking. There
may be multiple racking attached to a frame. There may be multiple frames on each racking.

Racking tabs perhaps as shown in FIGS. 43-52 may have a shape including but not limited
to, square, rectangular, trapezoidal, tapered, tapered edges, rounded edges, or any other shape, or
the like. This may aid in the insertion of racking tabs into a frame opening or deflecting a frame

spring tab or the like. A tool may be used to remove a frame from a racking. Frame wall bent lips
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perhaps as shown in FIG. 56, may be joined together such as but not limited to, pins and wedges
through or sleeves or collars press fit swaged around, or any other added part to join them together,
or the like.

The above discussion includes both information known to the art prior to the filing date
and information forming part of the present inventive disclosure. Inclusion of any statement in this
application, whether as a characterization of a published reference or in a discussion of technical
problems and their solutions, is not to be taken as an admission that such statement is prior art.

While the invention has been described in connection with some preferred embodiments,
it is no intended to limit the scope of the invention to the particular form set forther, but on the
contrary, it is intended to cover such alternatives, modifications, and equivalents as may be
included within the spirit and scope of the invention as defined by the statements of inventions.

Examples of alternative claims may include:

1. A method for enclosing a solar panel comprising the steps of:
providing an elongated single piece of panel framework;
bending said elongated single piece of said panel framework around a corner of a
rectangular photovoltaic laminate to create an about 90-degree angle in said elongated
single piece of said panel framework;
placing said bent elongated single piece of panel framework around said corner of said
photovoltaic laminate; and
creating at least a partial frame around said corner of said rectangular photovoltaic laminate
with said bent elongated single piece of panel framework.

2. The method according to clause 1 or any other clause, and further comprising a step of
providing a furrow in said elongated single piece of said panel framework; and
wherein said step of bending said elongated single piece of said panel framework around a
corner of said rectangular photovoltaic laminate to create said about 90-degree angle in
said elongated piece of said panel framework comprises a step of bending said elongated
single piece of said panel framework at said furrow and around said corner of said
rectangular photovoltaic laminate to create said about 90-degree angle in said elongated

single piece of said panel framework.
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The method according to clause 1 or 2 or any other clause, wherein said elongated single
piece of said panel framework comprises a first end and a second end.

The method according to clause 3 or any other clause, wherein said elongated single piece
of said panel framework comprises a length of about a perimeter of said rectangular
photovoltaic laminate.

The method according to clause 1 or any other clause, and further comprising the steps of:
bending said elongated single piece of said panel framework at three different positions in
said elongated single piece of said panel framework to create three about 90-degree angles
at each of said positions;

creating a rectangular panel framework from said elongated single piece of panel
framework with said three about 90-degree angles;

enclosing said rectangular panel framework around said rectangular photovoltaic laminate
wherein each of said three about 90-degree angles encase a corresponding corner of said
rectangular photovoltaic laminate; and

connecting a first end of said elongated single piece of to a second end of said elongated
single piece of said panel framework.

The method according to clause 1 or any other clause, and further comprising a step of
connecting a first end of a first panel framework to an end of a second panel framework to
form a rectangular panel framework.

The method according to clause 5 or 6 or any other clause, wherein said step of connecting
ends of a panel framework comprises a step of connecting said ends of said panel
frameworks at a corner.

The method according to clause 7 or any other clause, wherein said step of connecting said
ends of said panel frameworks comprises the steps of:

providing a first attachment protrusion at a first end of said panel framework;

providing a second attachment protrusion at a second end of said panel framework or an
end of a second panel framework;

placing said first end to said second end to create a corner; and

joining said first attachment protrusion at said first end with said second attachment

protrusion at said second end.
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The method according to clause 4 or any other clause, and further comprising the steps of:
bending said elongated single piece of said panel framework at four different positions in
said elongated single piece of said panel framework to create four about 90-degree angles
at each of said positions;

creating a rectangular panel framework from said elongated single piece of panel
framework with said four about 90-degree angles;

enclosing said rectangular panel framework around said rectangular photovoltaic laminate
wherein each of said four about 90-degree angles encase a corresponding corner of said
rectangular photovoltaic laminate; and

connecting a first end of said elongated single piece of to a second end of said elongated
single piece of said panel framework at a non-corner.

The method according to clause 6 or any other clause, wherein said step of connecting ends
of a panel framework comprises a step of connecting said ends of said panel frameworks
at a non-cornetr.

The method according to clause 5 or 6 or any other clause, wherein said step of connecting
said first end to said second end further comprises a step chosen from:

connecting said first end to said second end by overlapping edges of each end; and
connecting said first end to said second end at a junction and adding a bracket over said
junction.

The method according to clause 1 or any other clause, wherein said elongated single piece
of said panel framework comprises a side frame wall and a bottom frame lip; wherein said
bottom frame lip is located perpendicular to said side frame wall.

The method according to clause 12 or any other clause, and further comprising a step of
providing a notch in said bottom frame lip of said elongated single piece of said panel
framework.

The method according to clause 13 or any other clause, and further comprising the steps
of:

placing said notch below where said about 90-degree angle will be created in said step of

bending said elongated single piece of said panel framework around said corner of a
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rectangular photovoltaic laminate to create an about 90-degree angle in said elongated
single piece of said panel framework; and

meeting said edges of said notch in said bottom frame lip to create a bottom frame lip bend
junction when said about 90-degree angle in said elongated single piece of said panel
framework is created.

The method according to clause 14 or any other clause, and further comprising a step of
securing said bottom frame lip bend junction.

The method according to clause 15 or any other clause, wherein said step of securing said
bottom frame lip junction comprises a step of overlapping an offset of said bottom frame
lip.

The method according to clause 15 or any other clause, wherein said step of securing said
bottom frame lip junction comprises the steps of:

providing a first attachment protrusion at a first edge of said notch in said bottom frame
lip;

providing a second attachment protrusion at a second opposite edge of said notch in said
bottom frame lip; and

joining said first attachment protrusion at said first edge with said second attachment
protrusion at said second edge when said bottom frame lip junction is created.

The method according to clause 15 or any other clause, wherein said step of securing said
bottom frame lip junction comprises a step of adding a corner bracket to said bottom frame
bend lip junction.

The method according to clause 1 or any other clause, and further comprising a step of
attaching said framework to a racking.

The method according to clause 19 or any other clause, wherein said step of attaching said
framework to said racking comprises the steps of:

providing a fissure in said framework;

providing an extrusion in said racking;

mating said extrusion through said fissure in said framework; and

securing said framework to said racking with said extrusion in said fissure.
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The method according to clause 20 or any other clause, and further comprising the steps
of:

providing a flexible angular projection in said framework near said fissure;

pushing against said flexible angular projection with said extrusion as said extrusion goes
through said fissure;

bending said flexible angular projection while said extrusion goes through said fissure; and
friction locking said extrusion in said fissure with said flexible angular projection.

The method according to clause 20 or any other clause, and further comprising the step of
deforming said extrusion when mating with said fissure.

The method according to clause 20 or any other clause, wherein said extrusion in said
racking flexes when mating with said fissure in said framework and then returns to near an
original form after said mating with said fissure.

The method according to clause 19 or any other clause, wherein said step of attaching said
framework to said racking comprises a step of creating an electrically grounded contact
between said framework and said racking.

The method according to clause 1 or any other clause, and further comprising the steps of:
providing an adjustable fastener in said framework;

placing a solar power cable in said framework; and

securing said solar power cable to said framework by adjusting said adjustable fastener
said framework to secure said cable to said framework.

The method according to clause 1 or any other clause, wherein said elongated single piece
of said panel framework comprises a side frame wall and a top frame lip, wherein said top
frame lip comprises a notch;

and further comprising the steps of:

placing said notch above where said about 90-degree angle will be created in said step of
bending said elongated single piece of said panel framework around said corner of a
rectangular photovoltaic laminate to create an about 90-degree angle in said elongated

single piece of said panel framework; and
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meeting edges of said notch in said top frame lip to create a top frame lip junction when
said about 90-degree angle in said elongated single piece of said panel framework is
created.

The method according to clause 1 or any other clause, wherein said elongated single piece
of panel framework is at least partially prefolded.

The method according to clause 1 or any other clause, and further comprising a step of
bending said elongated single piece of framework along a horizontal axis.

The method according to clause 28 or any other clause, and further comprising a step of
bending said elongated single piece of framework along a horizontal fold in said elongated
single piece of framework.

A method for enclosing a panel comprising:

providing an elongated single piece of panel framework having a first end and a second
end, wherein said elongated single piece of said panel framework comprises a length of
about a perimeter of a rectangular photovoltaic laminate;

bending said elongated single piece of said panel framework at three different positions in
said elongated single piece of said panel framework to create three about 90-degree angles
at each of said positions;

creating a rectangular panel framework from said elongated single piece of panel
framework with said three about 90-degree angles;

enclosing said rectangular panel framework around said rectangular photovoltaic laminate
wherein each of said three 90-degree angles encase a corresponding corner of said
rectangular photovoltaic laminate; and

connecting said first end with said second end of said elongated single piece of said panel
framework.

A structure comprising:

an elongated single piece of panel framework;

a bend area in said elongated single piece of said panel framework capable of being bent
around a corner of a rectangular photovoltaic laminate to create an about 90-degree angle

in said elongated single piece of said panel framework; and
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at least a partial frame formed around said corner of said rectangular photovoltaic laminate
with said bent elongated single piece of panel framework.

The method according to clause 5 or 6 or any other clause, wherein said step of connecting
said first end to said second end further comprises a step of overlapping an offset of a
bottom frame lip.

The method according to clause 12 or any other clause, and further comprising the steps
of:

connecting a first end of a panel framework to a second end of a panel framework;
providing a first attachment protrusion at a first edge of said bottom frame lip;

providing a second attachment protrusion at a second opposite edge of bottom frame lip;
and

joining said first attachment protrusion at said first edge with said second attachment
protrusion at said second edge.

The method according to clause 5 or 6 or any other clause, and further comprising the steps
of:

providing a first attachment protrusion at a first edge of a bottom frame lip;

providing a second attachment protrusion at a second opposite edge of said bottom frame
lip; and

joining said first attachment protrusion at said first edge with said second attachment
protrusion at said second edge.

A method for enclosing a panel comprising the steps of:

providing an elongated single piece of panel framework;

bending said elongated single piece of said panel framework around a corner of a
rectangular panel to create an about 90-degree angle in said elongated single piece of said
panel framework;

placing said bent elongated single piece of panel framework around said corner of said
rectangular panel; and

creating at least a partial frame around said corner of said rectangular panel with said bent

elongated single piece of panel framework.
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36. The method according to clause 35 or any other clause, wherein said rectangular panel is
chosen from a solar panel, a solar thermal panel, and photovoltaic solar panel.

37. A method for enclosing a panel comprising:
providing an elongated single piece of panel framework having a first end and a second
end, wherein said elongated single piece of said panel framework comprises a length of
about a perimeter of a rectangular panel;
bending said elongated single piece of said panel framework at three different positions in
said elongated single piece of said panel framework to create three about 90-degree angles
at each of said positions;
creating a rectangular panel framework from said elongated single piece of panel
framework with said three about 90-degree angles;
enclosing said rectangular panel framework around said rectangular panel wherein each of
said three 90-degree angles encase a corresponding corner of said rectangular panel; and
connecting said first end with said second end of said elongated single piece of said panel
framework.

38. A structure comprising:
an elongated single piece of panel framework;
a bend area in said elongated single piece of said panel framework capable of being bent
around a corner of a rectangular panel to create an about 90-degree angle in said elongated
single piece of said panel framework; and
at least a partial frame formed around said corner of said rectangular panel with said bent

elongated single piece of panel framework.

As can be easily understood from the foregoing, the basic concepts of the present invention
may be embodied in a variety of ways. It involves both framing techniques as well as devices to
accomplish the appropriate frame. In this application, the framing techniques are disclosed as part
of the results shown to be achieved by the various devices described and as steps which are inherent
to utilization. They are simply the natural result of utilizing the devices as intended and described.

In addition, while some devices are disclosed, it should be understood that these not only
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accomplish certain methods but also can be varied in a number of ways. Importantly, as to all of
the foregoing, all of these facets should be understood to be encompassed by this disclosure.

The discussion included in this application is intended to serve as a basic description. The
reader should be aware that the specific discussion may not explicitly describe all embodiments
possible; many alternatives are implicit. It also may not fully explain the generic nature of the
invention and may not explicitly show how each feature or element can actually be representative
of a broader function or of a great variety of alternative or equivalent elements. As one example,
terms of degree, terms of approximation, and/or relative terms may be used. These may include
terms such as the words: substantially, about, only, and the like. These words and types of words
are to be understood in a dictionary sense as terms that encompass an ample or considerable
amount, quantity, size, etc. as well as terms that encompass largely but not wholly that which is
specified. Further, for this application if or when used, terms of degree, terms of approximation,
and/or relative terms should be understood as also encompassing more precise and even
quantitative values that include various levels of precision and the possibility of claims that address
a number of quantitative options and alternatives. For example, to the extent ultimately used, the
existence or non-existence of a substance or condition in a particular input, output, or at a particular
stage can be specified as substantially only x or substantially free of x, as a value of about x, or
such other similar language. Using percentage values as one example, these types of terms should
be understood as encompassing the options of percentage values that include 99.5%, 99%, 97%,
95%, 92% or even 90% of the specified value or relative condition; correspondingly for values at
the other end of the spectrum (e.g., substantially free of x, these should be understood as
encompassing the options of percentage values that include not more than 0.5%, 1%, 3%, 5%, 8%
or even 10% of the specified value or relative condition, all whether by volume or by weight as
either may be specified. In context, these should be understood by a person of ordinary skill as
being disclosed and included whether in an absolute value sense or in valuing one set of or
substance as compared to the value of a second set of or substance. Again, these are implicitly
included in this disclosure and should (and, it is believed, would) be understood to a person of
ordinary skill in this field. Where the invention is described in device-oriented terminology, each
element of the device implicitly performs a function. Apparatus claims may not only be included

for the device described, but also method or process claims may be included to address the
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functions the invention and each element performs. Neither the description nor the terminology is
intended to limit the scope of the claims that will be included in any subsequent patent application.

It should also be understood that a variety of changes may be made without departing from
the essence of the invention. Such changes are also implicitly included in the description. They
still fall within the scope of this invention. A broad disclosure encompassing both the explicit
embodiment(s) shown, the great variety of implicit alternative embodiments, and the broad
methods or processes and the like are encompassed by this disclosure and may be relied upon when
drafting the claims for any subsequent patent application. It should be understood that such
language changes and broader or more detailed claiming may be accomplished at a later date (such
as by any required deadline) or in the event the applicant subsequently seeks a patent filing based
on this filing. With this understanding, the reader should be aware that this disclosure is to be
understood to support any subsequently filed patent application that may seek examination of as
broad a base of claims as deemed within the applicant's right and may be designed to yield a patent
covering numerous aspects of the invention both independently and as an overall system.

Further, each of the various elements of the invention and claims may also be achieved in
a variety of manners. Additionally, when used or implied, an element is to be understood as
encompassing individual as well as plural structures that may or may not be physically connected.
This disclosure should be understood to encompass each such variation, be it a variation of an
embodiment of any apparatus embodiment, a method or process embodiment, or even merely a
variation of any element of these. Particularly, it should be understood that as the disclosure relates
to elements of the invention, the words for each element may be expressed by equivalent apparatus
terms or method terms -- even if only the function or result is the same. Such equivalent, broader,
or even more generic terms should be considered to be encompassed in the description of each
element or action. Such terms can be substituted where desired to make explicit the implicitly
broad coverage to which this invention is entitled. As but one example, it should be understood
that all actions may be expressed as a means for taking that action or as an element which causes
that action. Similarly, each physical element disclosed should be understood to encompass a
disclosure of the action which that physical element facilitates. Regarding this last aspect, as but
one example, the disclosure of a “bend” should be understood to encompass disclosure of the act

of “bending” -- whether explicitly discussed or not -- and, conversely, were there effectively
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disclosure of the act of “bending”, such a disclosure should be understood to encompass disclosure
of a “bend” and even a “means for bending.” Such changes and alternative terms are to be
understood to be explicitly included in the description. Further, each such means (whether
explicitly so described or not) should be understood as encompassing all elements that can perform
the given function, and all descriptions of elements that perform a described function should be
understood as a non-limiting example of means for performing that function.

Any patents, publications, or other references mentioned in this application for patent are
hereby incorporated by reference. Any priority case(s) claimed by this application is hereby
appended and hereby incorporated by reference. In addition, as to each term used it should be
understood that unless its utilization in this application is inconsistent with a broadly supporting
interpretation, common dictionary definitions should be understood as incorporated for each term
and all definitions, alternative terms, and synonyms such as contained in the Random House
Webster’s Unabridged Dictionary, second edition are hereby incorporated by reference. Finally,
all references listed herein or other information statement filed with the application are hereby
appended and hereby incorporated by reference, however, as to each of the above, to the extent
that such information or statements incorporated by reference might be considered inconsistent
with the patenting of this/these invention(s) such statements are expressly not to be considered as

made by the applicant(s).

US PATENTS

Cite p Kind . D Name of Patentee or Applicant
No atent Number Code| 58u¢ Date | ¢ ited Document
1 10651783 B2 |2020-05-12 [Molitor et al.

NON-PATENT LITERATURE

United States Provisional Patent Application No. 62/921,310 filed June 10,
2019. First named inventor: Patton.
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Thus, the applicant(s) should be understood to have support to claim and make a statement
of invention to at least: 1) each of the frame devices as herein disclosed and described, ii) the related
methods disclosed and described, ii1) similar, equivalent, and even implicit variations of each of
these devices and methods, iv) those alternative designs which accomplish each of the functions
shown as are disclosed and described, v) those alternative designs and methods which accomplish
each of the functions shown as are implicit to accomplish that which is disclosed and described,
vi) each feature, component, and step shown as separate and independent inventions, vii) the
applications enhanced by the various systems or components disclosed, viii) the resulting products
produced by such processes, methods, systems or components, ix) each system, method, and
element shown or described as now applied to any specific field or devices mentioned, x) methods
and apparatuses substantially as described hereinbefore and with reference to any of the
accompanying examples, xi) an apparatus for performing the methods described herein comprising
means for performing the steps, xii) the various combinations and permutations of each of the
elements disclosed, xiii) each potentially dependent claim or concept as a dependency on each and
every one of the independent claims or concepts presented, and xiv) all inventions described
herein.

With regard to claims whether now or later presented for examination, it should be
understood that for practical reasons and so as to avoid great expansion of the examination burden,
the applicant may at any time present only initial claims or perhaps only initial claims with only
initial dependencies. The office and any third persons interested in potential scope of this or
subsequent applications should understand that broader claims may be presented at a later date in
this case, in a case claiming the benefit of this case, or in any continuation in spite of any
preliminary amendments, other amendments, claim language, or arguments presented, thus
throughout the pendency of any case there is no intention to disclaim or surrender any potential
subject matter. It should be understood that if or when broader claims are presented, such may
require that any relevant prior art that may have been considered at any prior time may need to be
re-visited since it is possible that to the extent any amendments, claim language, or arguments
presented in this or any subsequent application are considered as made to avoid such prior art, such
reasons may be eliminated by later presented claims or the like. Both the examiner and any person

otherwise interested in existing or later potential coverage, or considering if there has at any time
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been any possibility of an indication of disclaimer or surrender of potential coverage, should be
aware that no such surrender or disclaimer is ever intended or ever exists in this or any subsequent
application. Limitations such as arose in Hakim v. Cannon Avent Group, PLC, 479 F.3d 1313
(Fed. Cir 2007), or the like are expressly not intended in this or any subsequent related matter. In
addition, support should be understood to exist to the degree required under new matter laws --
including but not limited to European Patent Convention Article 123(2) and United States Patent
Law 35 USC 132 or other such laws-- to permit the addition of any of the various dependencies or
other elements presented under one independent claim or concept as dependencies or elements
under any other independent claim or concept. In drafting any claims at any time whether in this
application or in any subsequent application, it should also be understood that the applicant has
intended to capture as full and broad a scope of coverage as legally available. To the extent that
insubstantial substitutes are made, to the extent that the applicant did not in fact draft any claim so
as to literally encompass any particular embodiment, and to the extent otherwise applicable, the
applicant should not be understood to have in any way intended to or actually relinquished such
coverage as the applicant simply may not have been able to anticipate all eventualities; one skilled
in the art, should not be reasonably expected to have drafted a claim that would have literally
encompassed such alternative embodiments.

Further, if or when used, the use of the transitional phrase “comprising” is used to maintain
the “open-end” claims herein, according to traditional claim interpretation. Thus, unless the
context requires otherwise, it should be understood that the term “comprise” or variations such as
“comprises” or “comprising”, are intended to imply the inclusion of a stated element or step or
group of elements or steps but not the exclusion of any other element or step or group of elements
or steps. Such terms should be interpreted in their most expansive form so as to afford the applicant
the broadest coverage legally permissible. The use of the phrase, “or any other claim” is used to
provide support for any claim to be dependent on any other claim, such as another dependent claim,
another independent claim, a previously listed claim, a subsequently listed claim, and the like. As
one clarifying example, if a claim were dependent “on claim 20 or any other claim” or the like, it
could be re-drafted as dependent on claim 1, claim 15, or even claim 25 (if such were to exist) if
desired and still fall with the disclosure. It should be understood that this phrase also provides

support for any combination of elements in the claims and even incorporates any desired proper
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antecedent basis for certain claim combinations such as with combinations of method, apparatus,
process, and the like claims.

Finally, any claims set forth at any time are hereby incorporated by reference as part of this
description of the invention, and the applicant expressly reserves the right to use all of or a portion
of such incorporated content of such claims as additional description to support any of or all of the
claims or any element or component thereof, and the applicant further expressly reserves the right
to move any portion of or all of the incorporated content of such claims or any element or
component thereof from the description into the claims or vice-versa as necessary to define the
matter for which protection is sought by this application or by any subsequent continuation,
division, or continuation-in-part application thereof, or to obtain any benefit of, reduction in fees
pursuant to, or to comply with the patent laws, rules, or regulations of any country or treaty, and
such content incorporated by reference shall survive during the entire pendency of this application
including any subsequent continuation, division, or continuation-in-part application thereof or any

reissue or extension thereon.
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What is claimed is:
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A method for enclosing a solar panel comprising the steps of:

providing an elongated single piece of panel framework;

bending said elongated single piece of said panel framework around a corner of a
rectangular photovoltaic laminate to create an about 90-degree angle in said elongated
single piece of said panel framework;

placing said bent elongated single piece of panel framework around said corner of said
photovoltaic laminate; and

creating at least a partial frame around said corner of said rectangular photovoltaic laminate
with said bent elongated single piece of panel framework.

The method according to claim 1 and further comprising a step of providing a furrow in
said elongated single piece of said panel framework; and

wherein said step of bending said elongated single piece of said panel framework around a
corner of said rectangular photovoltaic laminate to create said about 90-degree angle in
said elongated piece of said panel framework comprises a step of bending said elongated
single piece of said panel framework at said furrow and around said corner of said
rectangular photovoltaic laminate to create said about 90-degree angle in said elongated
single piece of said panel framework.

The method according to claim 1 or 2 wherein said elongated single piece of said panel
framework comprises a first end and a second end.

The method according to claim 3 wherein said elongated single piece of said panel
framework comprises a length of about a perimeter of said rectangular photovoltaic
laminate.

The method according to claim 1 and further comprising the steps of:

bending said elongated single piece of said panel framework at three different positions in
said elongated single piece of said panel framework to create three about 90-degree angles

at each of said positions;
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creating a rectangular panel framework from said elongated single piece of panel
framework with said three about 90-degree angles;

enclosing said rectangular panel framework around said rectangular photovoltaic laminate
wherein each of said three about 90-degree angles encase a corresponding corner of said
rectangular photovoltaic laminate; and

connecting a first end of said elongated single piece of to a second end of said elongated
single piece of said panel framework.

The method according to claim 1 and further comprising a step of connecting a first end of
a first panel framework to an end of a second panel framework to form a rectangular panel
framework.

The method according to claim 5 or 6 wherein said step of connecting ends of a panel
framework comprises a step of connecting said ends of said panel frameworks at a corner.
The method according to claim 7 wherein said step of connecting said ends of said panel
frameworks comprises the steps of:

providing a first attachment protrusion at a first end of said panel framework;

providing a second attachment protrusion at a second end of said panel framework or an
end of a second panel framework;

placing said first end to said second end to create a corner; and

joining said first attachment protrusion at said first end with said second attachment
protrusion at said second end.

The method according to claim 4 and further comprising the steps of:

bending said elongated single piece of said panel framework at four different positions in
said elongated single piece of said panel framework to create four about 90-degree angles
at each of said positions;

creating a rectangular panel framework from said elongated single piece of panel
framework with said four about 90-degree angles;

enclosing said rectangular panel framework around said rectangular photovoltaic laminate
wherein each of said four about 90-degree angles encase a corresponding corner of said

rectangular photovoltaic laminate; and
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connecting a first end of said elongated single piece of to a second end of said elongated
single piece of said panel framework at a non-corner.

The method according to claim 6 wherein said step of connecting ends of a panel
framework comprises a step of connecting said ends of said panel frameworks at a non-
corner.

The method according to claim 5 or 6 wherein said step of connecting said first end to said
second end further comprises a step chosen from:

connecting said first end to said second end by overlapping edges of each end; and
connecting said first end to said second end at a junction and adding a bracket over said
junction.

The method according to claim 1 wherein said elongated single piece of said panel
framework comprises a side frame wall and a bottom frame lip; wherein said bottom frame
lip is located perpendicular to said side frame wall.

The method according to claim 12 and further comprising a step of providing a notch in
said bottom frame lip of said elongated single piece of said panel framework.

The method according to claim 13 and further comprising the steps of:

placing said notch below where said about 90-degree angle will be created in said step of
bending said elongated single piece of said panel framework around said corner of a
rectangular photovoltaic laminate to create an about 90-degree angle in said elongated
single piece of said panel framework; and

meeting said edges of said notch in said bottom frame lip to create a bottom frame lip bend
junction when said about 90-degree angle in said elongated single piece of said panel
framework is created.

The method according to claim 14 and further comprising a step of securing said bottom
frame lip bend junction.

The method according to claim 15 wherein said step of securing said bottom frame lip
junction comprises a step of overlapping an offset of said bottom frame lip.

The method according to claim 15 wherein said step of securing said bottom frame lip

junction comprises the steps of:
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providing a first attachment protrusion at a first edge of said notch in said bottom frame
lip;

providing a second attachment protrusion at a second opposite edge of said notch in said
bottom frame lip; and

joining said first attachment protrusion at said first edge with said second attachment
protrusion at said second edge when said bottom frame lip junction is created.

The method according to claim 15 wherein said step of securing said bottom frame lip
junction comprises a step of adding a corner bracket to said bottom frame bend lip junction.
The method according to claim 1 and further comprising a step of attaching said framework
to a racking.

The method according to claim 19 wherein said step of attaching said framework to said
racking comprises the steps of:

providing a fissure in said framework;

providing an extrusion in said racking;

mating said extrusion through said fissure in said framework; and

securing said framework to said racking with said extrusion in said fissure.

The method according to claim 20 and further comprising the steps of:

providing a flexible angular projection in said framework near said fissure;

pushing against said flexible angular projection with said extrusion as said extrusion goes
through said fissure;

bending said flexible angular projection while said extrusion goes through said fissure; and
friction locking said extrusion in said fissure with said flexible angular projection.

The method according to claim 20 and further comprising the step of deforming said
extrusion when mating with said fissure.

The method according to claim 20 wherein said extrusion in said racking flexes when
mating with said fissure in said framework and then returns to near an original form after
said mating with said fissure.

The method according to claim 19 wherein said step of attaching said framework to said
racking comprises a step of creating an electrically grounded contact between said

framework and said racking.
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The method according to claim 1 and further comprising the steps of:

providing an adjustable fastener in said framework;

placing a solar power cable in said framework; and

securing said solar power cable to said framework by adjusting said adjustable fastener
said framework to secure said cable to said framework.

The method according to claim 1 wherein said elongated single piece of said panel
framework comprises a side frame wall and a top frame lip, wherein said top frame lip
comprises a notch;

and further comprising the steps of:

placing said notch above where said about 90-degree angle will be created in said step of
bending said elongated single piece of said panel framework around said corner of a
rectangular photovoltaic laminate to create an about 90-degree angle in said elongated
single piece of said panel framework; and

meeting edges of said notch in said top frame lip to create a top frame lip junction when
said about 90-degree angle in said elongated single piece of said panel framework is
created.

The method according to claim 1 wherein said elongated single piece of panel framework
is at least partially prefolded.

The method according to claim 1 and further comprising a step of bending said elongated
single piece of framework along a horizontal axis.

The method according to claim 28 and further comprising a step of bending said elongated
single piece of framework along a horizontal fold in said elongated single piece of
framework.

A method for enclosing a panel comprising:

providing an elongated single piece of panel framework having a first end and a second
end, wherein said elongated single piece of said panel framework comprises a length of
about a perimeter of a rectangular photovoltaic laminate;

bending said elongated single piece of said panel framework at three different positions in
said elongated single piece of said panel framework to create three about 90-degree angles

at each of said positions;
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creating a rectangular panel framework from said elongated single piece of panel
framework with said three about 90-degree angles;

enclosing said rectangular panel framework around said rectangular photovoltaic laminate
wherein each of said three 90-degree angles encase a corresponding corner of said
rectangular photovoltaic laminate; and

connecting said first end with said second end of said elongated single piece of said panel
framework.

A structure comprising:

an elongated single piece of panel framework;

a bend area in said elongated single piece of said panel framework capable of being bent
around a corner of a rectangular photovoltaic laminate to create an about 90-degree angle
in said elongated single piece of said panel framework; and

at least a partial frame formed around said corner of said rectangular photovoltaic laminate
with said bent elongated single piece of panel framework.

The method according to claim 5 or 6 wherein said step of connecting said first end to said
second end further comprises a step of overlapping an offset of a bottom frame lip.

The method according to claim 12 and further comprising the steps of:

connecting a first end of a panel framework to a second end of a panel framework;
providing a first attachment protrusion at a first edge of said bottom frame lip;

providing a second attachment protrusion at a second opposite edge of bottom frame lip;
and

joining said first attachment protrusion at said first edge with said second attachment
protrusion at said second edge.

The method according to claim 5 or 6 and further comprising the steps of:

providing a first attachment protrusion at a first edge of a bottom frame lip;

providing a second attachment protrusion at a second opposite edge of said bottom frame
lip; and

joining said first attachment protrusion at said first edge with said second attachment

protrusion at said second edge.
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AMENDED CLAIMS
received by the International Bureau on 26 September 2020 (26.09.2020)

What is claimed is:

1. A methed for enclosing a solar panel comprising the steps of:
providing an elongated single picee of panel framework having a top end and a bottom end;
horizontally [olding said elongated single picce of panel framework along a horizontal axis
to create a side frame wall perpendicularly atiached to a bottom frame lip,
horizontally folding said elongated single piece of panel framework along a sccond
horizontal axis to create a frame fold area and a pocket located above said side frame wall
and said bottom frame lip;
wherein said frame fold area comprises part of said panel framework folded in a direction
away from said side frame wall and another part of said panel framework folded in a
direction towards said side frame wall, wherein said part of said panel framework folded
in a direction towards said side frame wall creates a fold arca top surface;
wherein said pockel comprises a top pocket surface, a side pocket surface, and said fold
area top surface which acts as a bottom pocket surface;
wherein said side wall frame 15 scparated from said side pocket surface;
whercin said side wall frame is substantially coplanar with said side pocket surface;
creating a folded elongated single picce of panel framework from said horizontally folding
steps;
vertically bending said folded clongated single picee of said panc! framework around a
comer of a rectangular photovoltaic laminate to create an about 90-degree angle in said
elongated single piece of said panel framework;
placing satd bent folded elongated single piece of panel framework around said comer of
said photovoltaic laminate, and
creating at lcast a partial framc around said corner of said rectangular photovoltaic laminate
with said bent folded elongated single piece of panel framework;
wherein said top end of said clongated single picee of said panel framework is located

above said rectangular photovoltaic laminate when attached to said panel framework and
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sald bottomn end of said elongated single piece of said panel framework is located below
said rectangular photovoltaic laminatc when attached to said pancl framework.

The method according to claim 1 and further comprising a step of providing a furrow in
said elongated singlc mece of said panel framework; and

wherein said step of bending said elongated single picce of said panel framework around a
corner of said rectangular photovoltaic laminate to ercate said about 90-degree angle in
said elongated piece of said panel framework comprises a step of bending said clongated
single piece of said pancl framework at said furrow and around said corner of said
rectangular photovoltaic laminate to create said about 90-degree angle in said clongated
single piece of said panel framework.

The method according to claim 1 or 2 wherein said elongated single piece of said panel
framework comprises a first end and a second end.

The method according to claim | wherein said elongated single piece of said panel
framework comprises a length of about a perimeter of said rectangular photovoltaic
laminate.

The method according to claim 1 and further comprising the steps of;

bending said elongated single piece of said pancl framework at three different positions in
said elongated single piece of said pancl framework to create three about 90-degree angles
at each ol sad positions;

creating a rectangular panel framework from said elongated single piece of panel
framework with said three about 90-degree angles;

enclosing said rectangular pancl framework around said rectangular photovoltaic laminate
wherein each of said three about 90-degree angles encase a corresponding corner of said
rectangular photovoltaic laminate; and

conneeling a first end of said elongated single piece of to a second end of said elongated
single piece of said panel framework.

The method according to claim | and further comprising a step of connecting a first end of
a first panel framework to an end of a second panel framework to form a reclangular pancl
framework.

The method according to claim 3 or 6 wherein said step of connecting ends of a pancl

framework comprises a step of connecting said ends of said pancl frameworks at a corner,
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8.

10.

11.

12,
13.

The method according to claim 7 wherein said step of conmeeting said ends of said panel
frameworks compriscs the sieps of:

providing a first attachment protrusion at a first end of said panel framework;

providing a second attachment protrusion at a second end of said panel framework or an
end of 4 second panel framework;

placing said first end o said sceond end to create a corner; and

joining said first attachment protrusion at said first end with said second attachment
protrusion at said second end.

The method according to ¢lam 4 and {urther comprising the steps of:

bending said elongated single piece of said panel framework at four different positions in
said elongated single piece of said pancl framework to create four about 90-degree angles
at each of said positions;

creating a rectangular panel framework from said elongated single piece of panel
framework with said four about 90-degree angles;

enclosing said rectangular panel framework around said rectangular photovoltaic laminate
wherein each of said four about 90-degree anples encase a corresponding corner of said
rectangular photovoltaic laminate; and

connceling a first cnd of said elongated single piece of suid pancl framework to a second
end of said elongated single piece of said panel {ramework at a non-comer.

The method according to claim 6 wherein said step of connceting ends of a panel
framework comprises a step of connecting said cnds of said panel frameworks at a non-
COTNCT.

The method according to claim 5 or 6 wherein said step of connecting said first end to said
second end further comprises a step chosen from:

connecting said first end to said second end by overlapping cdges of each end; and
commecting said first end to said sccond end at a junction and adding a bracket over said
junction.

(Cancelled)

The method according to claim | and further comprising a sicp of providing a notch in said
bottom frame lip of said elongated single piece of said panel framework.

The method according to claim 13 and further comprising the steps of:
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16,

17,

18,

19.

20.

21.

placing said notch below where said about 90—degree angle will be created in said step of
bending said elongated single piece of said panel framework around said comer of a
reclangular photovoliaic laminate to create an about 90-degree angle in said elongated
singlc piece of said pancl framework; and

mooting said edges of said notch in said bottom frame lip to create a bottom frame lip bend
junction when sad about 90-degrec angle in said elongated single piece of gaid panel
framcwork is created.

The method aceording to claim 14 and further comprising a step of sceuring said bottom
frame lip bend junction,

The methed according to claim 15 wherein said step of securing said bottom frame Tip
junction comprises a step of overlapping an offset of said bottom frame lip.,

The method according to claim 15 wherein said step of securing said bottom frame lip
junction comprises the steps of:

providing a first attachment protrusion at a first edge of said notch in said bottom framc
lip;

providing a second attachment protrusion at a sccond opposite cdge of said notch in said
bottom frame lip; and
Joining said first attachment protrusion at said first edge with said second attachment
protrusion at said second edge when said bottom frame lip junction is created.

The method according to claim 15 wherein said step of securing said bottom frame lip
junetion comprises a step of adding a comer bracket to said bottom frame bend lip junction.
The method according to claim 1 and further comprising a step of attaching said framework
to a racking,

The method according to claim 19 whergin said step of attaching sud framework to smd
racking compriscs the steps of:

providing a fissure in said framcework;

providing an extrusion in said racking;

mating said extrusion through said fissurc in said framework; and

securing said framework to sajd racking with said extrusion in said fissure.

The method according to claim 20 and further comprising the steps of;

providing a flexible angular projection in said framework near said fissure;
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22,

3
L)

24,

25.

26,

27.

28.

pushing against said fiexible angular projection with said extrusion as said extrusion goes
through said fissure;

bending said flexible angular projection while said extrusion goes through said fissure; and
friction locking said extrusion in said fissure with said flexible angular projection.

The method according to claim 20 and further comprising the step of deforming said
extrusion after said step of mating with said fissure.

The method according to claim 20 wherein said extrusion in said racking tlexes when
mating with said fissure in said framework and then returns to near an original form after
said mating with said fissure.

The method according to claim 19 wherein said siep of attaching said framework to said
racking comprises a step of creating an electrically grounded contact between said
framework and said racking,

The method according to claim 1 and further comprising the steps of:

providing an adjustable fastener in said framework;

placing a solar power cable in said framework; and

securing said solar power cable to said framework by adjusting said adjustable fastener
said framework to secure said cable to said framework,

The method according to claim 1 wherein said elongated single piece of said panel
[ramework compriscs a top (rame lip, wherein said top frame lip compriscs a notch;

and further comprising the steps of:

placing said notch above where said about 90-degree angle will be created n said step of
bending, said elongated single piece of said panel framework around said corner of a
rectangular photovoltaic laminate to ¢reale an about 90-degree angle in said clongated
single piece of said panel framework; and

meeting edges of said notch in said top frame lip to create a top frame lip junction when
said about 90-degree angle in said elongated single picce of said panel framework is
created.

The method according to claim 1 wherein said elongated single picee of panel framework
is at least partially prefolded.

(Cancelled)
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The method according to claim 1 wherein said steps of horizontally folding along said
horizontal axes comprises the steps of horizontally folding along a horizontal fold in said
elongated single piece of framewaork.

A mcthod for enclosing a pancl comprising:

providing an clongated single picee of pancl framework having a first end, a second end, a
top end, and a bottom end, wherein said elongated single piece of smid pancl framework
comprises a length of about a perimeter of a rectangular photovoltaic laminate;
horizontally folding said clongated single piece of panel framework along a horizontal axis
to create a side frame wall perpendicularly attached to a bottom frame lip;

horizontally folding said elongated single picce of panel framework along a second
horizontal axis to create a frame fold area and a pocket located above said side frame wall
and said bottom frame lip;

whercin said frame fold area comprises part of said panel framcwork folded i a direction
away from said side frame wall and another part of said panel framcwork folded n a
direction towards said side frame wall, wherein said part of said panel framework folded
in a direction towards said side frame wall creates a fold arca top surface;

wherein said pocket comprises a top pocket surface, a side pocket surface, and said fold
arca top surface which acts as a bottom pocket surface;

wherein said side wall frame is separated [rom said side pocket surface;

wherein said side wall frame is substantially coplanar with said side pocket surface;
creating a folded elongated single picee of panel framework from said horizontally folding
steps,

verticalty bending said folded elongated single picee of said panel framework at three
different positions in said elongated single piece of said panel framework to creatc three
about Y0-degree angles at each of said positions;

creating a rectangular panel framework from said clongated single picee of panel
framework with said three about 90-degree angles;

enclosing said rectangular pancl framework around said rectangular photovoltaic laminate
wherein each of said three 90-degree angles encase a cotresponding comer of said

rectangular photovoltaic laminate; and
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31.

connecting said first end with said second end of said elongated single piece of said panel
framework;

wherein said top end of said elongated single piece of said panel framework 15 located
abovc said reetangular photovoltaic laminate when attached to said panel framework and
said bottorn end of said elongated single piece of said panel framework is located below

said rectangular photovoltaic laminatc when attached to said panel framework,

A structure comprising:

an clongated single picee of pancl framework having a top end and a bottom end;

a horizontal fold in said elongated single piece of panel framework along a horizontal axis
to create a side frame wall perpendicularly attached to a bottom frame lip;

a sceond horizontal fold in said clongated single piece of panel framework along a sccond
horizontal axis to create a frame fold area and a pocket located above said side frame wall
and said bottom frame lip;

wherein said frame fold area comprises part of said pancl framework folded in a direction
away from said sidc framc wall and another part of said panel framework folded in a
direction towards said side frame wall, whercin said part of said panel framework foldcd
in a direction towards said side frame wall creates a fold arca top surface;

wherein said pocket comprises a lop pocket surface, a side pocket surface, and said fold
area top surface which acts as a bottom pocket surface;

wherein said side wall frame is separated from said sidc pocket surface;

wherein said side wall frame is substantially coplanar with said side pocket surface;

a vertical bend area in said clongated single piece of said panel framework capablc of being
bent around a comer of a rectangular pholovoltaic laminate to create an about 90-degree
angle in said elongated single piece of smd pancl framework; and

at least a partial frame formed around said corner of said rectangular photovoltaic laminate
with said bent elongated single piece of panel framework;

wherein said wp end of said elongated single piece of said pancl framework is located
above said rectangular photovoltaic Jaminate when attached to said panel framework and
said bottom end of said elongated single picce of said panel framework is located below

said rectangular photovoltaic laminate when attached to said panel framework.
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33.

34,

36.

38.

39.

40.

The method according to claim 5 or 6 wherein said step of connecting said first end to said
second end further comprises a step of overlapping an offset of a bottom trame lip.

The method according to claim 1 and further comprising the steps of:

connecting a first end of a panel framework to a second end of a panel framework;
providing a first attachment protrusion at a first edpe of said bottom frame lip;

providing a sceond attachment protrusion at a second opposite edge of bottom frame lip;
and

joining said first attachment protrusion at said first edge with said sccond attachment
protrusion at said sccond edge.

The method according to claim 5 or 6 and further comprising the steps of?

providing a first attachment protrusion at a first edge of said bottom frame lip;

providing a second attachment protrusion at a second opposite edge of said bottom frame
lip; and

joining said first attachment protrusion at said first edge with said second attachment
protrusion at said second edge.

The method according to claim 1 wherein said frame folded area comprises part of said
panel framework folded over itself creating said fold area top surface and a fold area bottom
surtace.

The method according to claim 35 wherein said frame fold area comprises a sandwiched
folded framework having said fold arca top surface folded over said fold arca bottom
surface.

The method according to claim 1 or 35 wherein said pocket forms a sideways U shape,
The method according to claim | and finther comprising the step of inserting said
rectangular photovoltaic laminate into said pocket.

The method according to claim 1 or 37 and further comprising the step of creating a second
sideways U shape in said panel framework comprising a bottom surface of said frame fold
area, said side wall frame, said bottom frame lip.

The method according to claim 39 wherein said sideways U shaped of said pocket is located

above said sceond sideways U shape in said panel framework.
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42,

43,

44,

The method according to claim 1 and furthering comprising the step of utilizing said bent
folded elongated single piece of panel framcwork as the only framework with said
rectangular photovoltaic lamimnate.

A mcthod for attaching photoveltaic solar modules to a surface comprising the steps of:
providing a photovollaie solar module framework;

providing a fissure in a bottom frame lip of said solar module framework;

providing a flexible angular projection on said bottom frame lip of said photovoltaic solar
module framework next to said fissure, wherein part of said flexible angular projection is
angled over said fissurc;

providing a racking having an cxirusion;

mating said extrusion with said fissure;

pushing against said flexible angular projection with said extrusion as said extrusion goes
through said fissure;

bending said flexible angular projection while said extrusion goes through said fissurc;
locking said extrusion in said racking with said flexible angular projection; and

sccuring said photovoltaic solar module framework to said racking.

A method for attaching photovoltaic solar modules to a surface comprising the steps of:
providing a photovoltaic solar module framework;

providing a fissure in said solar module framework;

providing a racking having an extrusion,

mating said extrusion with said fissure;

permanently deforming said extrusion after said step of mating with said fissure; and
securing said photovoltaic solar module framework to said racking.

A method for attaching photoveltaic solar modules to a surface comprising the steps of:
providing a photovoltaic solar module framework;

providing a fissure in said solar module framework;

providing a racking having an extrusion with spring side tabs;

mating said extrusion with said fissure;

bending said spring side tabs back with edges of said fissure as said extrusion is mated with

said fissure;
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springing back said spring side tabs after said extrusion is fully mated with said fissure and
is past said edges of said fissurc;
and

securing said pholovoltaic solar module framework to said racking,
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C. STATEMENT UNDER ARTICLE 19(1)

The amendments to the claims are presented to claim cmbodiments of the present
mvention,

D. CONCLUSION
The forcgomg amendments do nol go beyond the disclosure in the intemational

application as filed and should be considered prior to publication (or republication) of the
international application and in establishing the first.
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