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ROOF PANEL EDGE SUPPORT

FIELD
{0001] The present teachings generally relate 1o a support that connscls two adjacent
pansts, and more specifically a support that can be added between to adjacent panels whils
the panels are in a fixed position.

BACKGROUND

j0002] Roofs on homes and buildings generally are formed by adding a pluralily of
pieces of panels together so that one generally contiguous roofing surface is formed. The
plurality of pleces of paneis are supporied by one or more support beams. These support
beams may be spaced apart so that the roof provides adegquate structure to support the
plurality of pieces of panels, shingles, and other standard roofing componenis. The suppont
beams may be spaced apart so that the roof has load bearing characlenstics for normal
roofing components and whan additional weight is applied {0 the roof, the plurality of pieces
of panels deflect so that ane plece may axtend below another pisce. Some deflection is
acceptable for normal roofs as additional welght is infrequently added to the roof and the
components of the roof are capable of moving during this deflection withowt being damaged.
Howsver, if while building a roof it is contemplated that additional load bearing capabiliies
will be expected of the roof, such as adding sofar modules, the support beams may be built
cioser together so thal deflection of the plurality of pieces of panels is minimized andfor
gliminated.

[0003] Gensrally, however, a roof s bullt and # is later decided that additional load
bearing capabilities are needed. In the svent that additional load bearing capabilities are
needed the roof is typically taken apari so that additional support can be added to the
plurality of paneis. In some instances when the plurality of panels are removed additional
support beams are added to the roof so that the deflection is substantially reduced andfor
gliminated, In other instances, panels may be removed so that suppont brackets may be
added between two adjacent pieces of panels so that the two adjacent panels are connected
and deflection is substantially reduced andfor eliminated. Examples of sone known edge
supports that may be added between two adjacent pieces of panels may be found in U.S.
Patent Nos, D280481; 3,287,345, 4,703,603, 4,728,197, 5517,731; 5,8686,883; 6,301,856,
7444, 792; and 7,784,755, and U.S. Patent Application Publication No. 2008/0250742, all of
which are incorporated by reference herein for all purposes. Currently, adding either
supports or additional trusses require that the plurality of pieces of panels are removed
which is expensive and time consuming.
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{0004] i would be afiraclive 10 have a device thal provides additional lcad being
capabilities without having to disassemble all or a portion of a roof. It would be atiractive to
have a device that can be added between two adjacent pieces of panels that couples the
adges of two adiacent pieces of panels together and substantially sliminates deflection of the
pisces of panels relative to each other. it would be attractive to have an inexpensive device
that can be added to an existing roof siruciure by a single installer.

SUMMARY
[0005] The present teachings meet one or more of the present needs by providing: a
device comprising: a device comprising: {(a} a first part having a shape so that the first part is
fully andior partially insertable through a seam between two adiacent pangls and (b) a
second part having a shape so that the second part is at least partially insertable through the
seam between the two adjacent panels; wherein the first part and the second part are
connected together via a connection region and wherein the first part. the second part, or
both when exdended through the seam between the two adiacent panels simultaneously
engages hath of the two adiacent panals so that movement of a first panel is transferredto a
second panel or vice versa, via the mulli-part device, and deflection of the first panel, the
second panel, or both is minimized and/or substantially eliminated.
[0006] One possible embodiment of the present teachings include: a device comprising:
a first part comprising: a connecting region and two spaced apart support regions, wherein
the connecting region is located between the two support regions and the two support
regions are substantially parallel, a second part comprising: a connecting region and two
spaced apant support regions, wherein the connection region is located between the two
support regions and the hwo support regions are substantially paralisl; wherein the first part
and the second part are adapted to extend through a seam between two adjacent panels
and connect via the conneclion region so that one of the two spaced apart support regions of
the first part and the second part are located above one of the two adjacent panels, and one
of the two spaced apart support regions: of the first part and the second pard are located
below one of the two adjacent panels.
{0007 One possible method for installing a clip Includes: placing the device taught
herein in the seam bebween two adjacent panais and securing the first part and the second
part together so that the device restricts movement of the two adjacent panels relative o
each other.

[0008] The teachings herein surprisingly solve one or morg of these problems by
praviding a device and/or method that provides additional load being capabiliies without

having to disassembie all or a portion of a roof. The {eachings herein are a device that can
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be added between two adjacent pieces of panels that couples the edges of two adjacent
pieces of panels together and substantially eliminates defleclion of the pieces of panels
refative to each other. The teachings herein are an ingxpensive device that can be added 1o
an existing roof structure by a single installer.

BRIEF DESCRIPTION OF THE DRAWINGS
[0009] FIG. 1 Hlustrates an exploded view of one possible embadiment of the device
taught hersin;
[0010] FIG. 2 filustraies a perspective view of FIG. 1,
{001 1] FIG. 3A-3C lustrate a seguence of the device being inserted into a gap between
two adjacent panels;
{0012] FIG. 4 iHustrates a top view of the device,
[0013] FIG. 5A-5G illusirate a sequence of installing one possible embodiment of the
device being inserted in a gap between two adjacent panels;
{0014] FIG. & illustrates 3 perspective view of half of another embodiment of the device
taught herein;
{0015] FIG. 7 Husirates g side view of the device taught herein;
{0016} FIG. 8 illustrates a top view of ancther embodiment of the device taught herein;
{00171 FIG. 9 illustraies a cross-sectional view of the device during a force apply; and
{0018} FIG. 10 flustrates an example of a roof with solar modules.

DETAILED DESCRIFTION

[0019] The explanafions and Hlustrations presented herein are intended to acguaint
others skilled in the art with the teachings, its principles, and its practical application. Those
skilled in the art may adapt and apply the teachings in I8 numerous forms, as may be best
suited o the requirements of a particular use. Accordingly, the specific embodiments of the
present teachings gs sel forth are not intended as being sxbaustive or limiting of the
{eachings. The scope of the teachings should, therefore, be determined not with reference to
the above description, but should instead be determined with reference to the appended
claims, along with the full scope of equivalents to which such claims are entitled. The
disclosures of all arficles and references, including patent applications and publications, are
incorporated by reference for all purposes. Other combinations are also possible as will be
gleanad from the following claims, which are also hereby incomporated by reference info this
written description.

[o020] The device as taugh! herein is a mulli-piece device. The multi-piece device

includes at least two discrete pieces. The atl least fwo discrete pleces include a first pant and
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& second parl. The first part may be any size and shape so that the first part is extendable
andior insertable through a gap between two adjacent pansls. The first part may have any
shape or size so that all or a portion of the first part extends between a gap and the first pant
contacts both g first panel and a second panel. The first part may contact both the first pansl
and the second pansel on the lop side, the botiony sitde, or both. In ong preferred
embodiment, the first pant may coniact one iop side and one bottom side of two adjacent
panels. The first part may be free of contact with the edges of the two opposing panels. For
example, the first part may extend fully through the gap so that the entire first part is
disposed below the fwo adiacent panels. The first part may contact the edges of the two
opposing panels proximate to the gap. For example, the first part may exiend partially
though the gap so that a portion s located above the two adjacent panels, g pordion is
located below the two adjacent panels, and a portion is located between the two adjacent
panels. The first part may include one or more regions.

[o021) The first part preferably includes one or maore support regions and at least one
connection region. More preferably, the first part includes two or more support regions and
one or more connection regions. The one of more support regions may be any region that
directly contacts one or more surfaces of a panel. The one or more support regions may be
any part of the device that supports one or more edges of the panels so that deflection of
one or both panels are reduced andfor substantially eliminated. The one or more support
regions may be any pant of the device that contacts at least one surface of a pansl and
resists deflection, assists in resisting deflection, provides support, counteracts deflection,
maintains the edges of the two adjacent paneils substantially in the same plane, or a
compination thereof, The one or more support regions may create and/or provide a one or
more reactionary forces. For example, during a deflection the panel may be pushed down
and begin to deflect, and the support region will provide a reactionary force up so that
movement of the panel down is reduced and/or substantially eliminated. The one or more
support regions may be any region of the davice that is substantially parallel to one or more
pansls. The ong or more suppart regions may be angled so that an end of the support
region is angled lowards the panel so that at lsast a portion of the support region s in
contact with the panel during a rest position, a deflection position, or a position
therebetveen. The one or more support regions may be angled so that the device once
connected is in iension and/or compression so that the two adjcining panels move
substantially in unison. The support regions may form an angle with a plane parallel to a
panel of about & percent or less, about 3 percent or less, or about 1 percent or less. The
support regions may form an angle with a plane parallel 1o a panel of about -5 percent or
less, about -3 percent or less, or about -1 percent or iess. The one or more support regions
may include one or more grippers.
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{00221 The grippers may be any part of the support regions that connects the device to
the two adjacent panels. The grippers may be any part of the support regions that prevents
the support regions from rotating, being distonnected from the panels, twisting, or a
combination thereof during instaliation, use, or both. The grippers may extend from the
support regions at any location along the length of the support regions.  The grippers may
grip the panels without damaging the panels. Preferably, the grippers gtip the panels by all
or & portion of the gripper being embedded within the panels so that the grippers maintain
the position of the device relative to the pansls, the device moves with the panels,
movement of the device independent of the pansi is substantially reduced andfor sliminated,
or @ combination thereof. The grippers may be any size and shape so that the gripper
functions o restrict movement of the device independent of the paneals. The grippers may
be triangular, half circular, square, pencil shaped, or a combination thereof. Preferably, the
grippers extend from the ends of the support regions.  The connection regions may be free
of grippers,

[0023]  The one or more connection regions may be any portion of the first pant that
connects the first part to the sgcond part. The one or more cannection regions may be any
size and shape so that a first part and a second part are connecled. The one or more
connection region may be located anywhere along the length of the first part. Preferably, the
one or more connection regions are located between two adiacent support regions. The one
or more connection regions may form any angle with the support regions so that the
connection region assists the support regions in supporting adjacent panels. The one or
more connection regions and the one or more support regions may form any angle so that
the support regions, the connection regions, or both extend into andfor through a8 gap
between two adjacent panels. The one or more connection regions and the one or more
sypport regions may form an angle of about 30 degress or more, about 45 degrees or more,
about 60 degrees or more, or aboul 75 degrees or mare. The one or more connection
regions and the one or more support regions may form an angle of about 270 degrees or
less, preferably about 235 degrees or less, more preferably about 206 degrees or less, or
most preferably sbout 185 degrees or less. The one or more connection regions and the
one or more support regions may form an angle from about 200 degrees o about 75
degrees and preferably from about 185 degrees fo about 90 degrees. The connection
region may extend through the gap when the device is in an installed position. The
connection region may be located adjacent to the gap when the device is in the installed
position. The connection region may include one or more connectors for attaching the first
part to the second parl. The connection region may include a forque fransfer surface, an
interiock, a threaded connector, a geared surface, or a combination thereof,
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{0024] The interfock may be any feature that connects the first part and the second part
and assists in reducing and/or substantially eliminating deflection. The interlock may be any
size and shape so that the first part and the second part when connected are substantially
flush with each other. The interlock may be any feature that may form a mechanical
connection betwsen the first part and the second part. The interlock may be any feature that
surrounds or is surrounded by an opposing part so that the first part and the second part are
comnected. The interlock may form a movable connection, a fixed connection, a rotatable
connection, an adjustable connection, or a combination thereof between the first pan and the
second part. The interlock may be a hole, a groove, a series of apertures, a cud, an absence
of material, or a combination thereof that accepts an adjoining component so thal a
connection between the first part and the second part are formed, The interlock may allow
the first part, the second part, or both to twist relative 1o sach other, a panel, or both so that
the first part and the second part may be connecied and the devine may assist in preventing
andior eliminating deflection.  The interfock may include a twist so that the interlock may
sasily connect a first part to the second part. The twist may allow one part of the interlock to
extend over and/or under the corresponding portion of the interlock on the opposing part so
that the parts lock together. Each portion of the interlock may twist by about 1 degree or
more, about 3 degrees or more, or about § degrees or more from the connection region
plane. Only the interlock may be twisted and the torque transfer surface may be free of
twist. Each portion of the interlock may twist by about 10 degrees or less, about 7 degrees
or less, or about § degrees or less. Each portion may twist by more than O degrees, about 1
degree or more, about 2 degrees or more, or about 3 degrees or more.

[0025] The twist may be a first side of the interfock being offset from the second side of
{he interlock. The twist may be a top interlock part and/or a bottom interlock part extending
so that the top interfock part and the bottom interfock part are not located in the same plane.
The bwist may be any shift “out of plane” so that the first part may easily be connected with
the second part via the interlock. For example, a shift out of plane may be one or both sides
of the interlock extending above andfor below a plane defined by the conneaction region,
thus, when viewing the inferiock and connection region plane, at a side view, one portion of
the interlock may extend above the plane and another portion may extend below the plane
s0 that the interlock is "twisted.” The top interlock par, the bottom interlock part, the torque
transfer surface, or a combination thereof may be in the connection region plane or twisted
ott of the connection region plane.

fo026] The torque transfer surface may be any surface that exiends into the interlock,
surrounds the intertock, is proximats to the interlock, or a combination thereof. For example,
the torque transfer surface may be substantially surrounded by the interiock so that the
interlock contacts the torgue transfer surface during movement and the torque transfer
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surface prevents further movement of the interlock. The torgue transfer surface may be any
part that contacts a top interlock part, a botlom intertock part, or both so that the device
prevents deflection.  The torque transfer surface may be configured so that when in
communication with the interlock the first part and second part have flush edges. The forque
transfer surface may be any portion of the device that is located betwssn the two adjacent
panels (e.g., in the gap). The lorgue transfer surface may be substantially planar.
Preferably, the torque transfer surface is in the connection region plane and the {op interlock
part, the bottom interfock part, or both exend out of plane towards the torque transfer
surface so that, when connected, the device assists in resisting deflection. The first part, the
second part, or both may include a torque transfer swiface. Preferably, both the first part
and the second part have a torque transfer surface. The torque transfer surface of the first
part, the second panl, or both may be substantially parallel, may be angled towards each
other, may he angled away from each ather, or both when the first pant and the second pant
are connecled. The torque transfer swface of the first part and the second part when
connected may be substantially coplanar when viewed from a side view so that the torgue
transfer swrface resists movement of the two adjacent panels, resist movement relative to
each other, have little movement before the two lforque transfer surfaces contact, or a
combination thereof. The first part, the second part or both may be free of a torgue iransfer
surface.

[0027]  The first part, the second pant, or both may be connected using any device that
secures the first part to the second part so that the first part, the second part or both
sybstantially reduce andfor prevent deflection of the edges of two adjacent panels. The first
part, the second parl, or both may be insertable andfor extendable through a gap between
iwo adjacent panels. The first part, the second part, or both may consist of two or more
parts connected together so that at least one part extends through the gap between two
adjacent panels and connects the first part to the second part. The second part may have
fwg pieces.

[po28] The second part may be any size and shape so that all or a portion of the second
part extends info a gap belween two adjacent panels. The second part may be idenlical to a
first part and the discussion herein regarding the first part is incorporated by reference herein
with regard to the second parl. The second part may be partially andfor fully insertable into
a gap. The second part may partially and/or fully extendabie into a gap. The second part
may include a portion that remains in the gap when the device s assembled and in a
deployed position. The second part may be configured so that the device is either capable of
being inserted fully through the gap or capable of preventing insertion andfor removal
through the gap. Preferably, the second part includes a portion that is configured so that the
device is prevented from being inserted into and/or extending into virtually any gap. The
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second part may include a portion that is substantially flat so that the second pant can fit
through virtually any gap, bebween virtually any two adjacent panels, or both. The second
part may include a support plece and a connection shaft,

{0029 The support piece may be any part thal resides substantially above andior
substantially below two adjacent panels and substantially prevents the device from being
moved through a gap, substantially prevents the edges of the two adjacent panels from
deflecting, atiaching the first piece to the second pisce, or a combination thereof. The
support piece may be any size and shape so that the support piece substantially prevents
deflection of two adjacent panels, the suppor piece supports the device, the support piece
connacts to the connection shaft, the support pisce prevents the device from being moved
through a gap, or a combination thersof. The support plece may be square, round,
rectangular, diamond, “x" shapad, or a combination thereof. The support piece may include
a through hole for a connection shaft to pass through andior attach to so that the suppont
piece and the conneclion shaft are connecled. The support piece includes one or more
support regions and one or more connection regions.

[0030] The support regions may he located anvwhere along the support piece, the first
par, the second part, or a combination thereof. The support regions as discussed herein
may be any part of the support piece, the first pard, the second part, or a combination thereof
where the support piece contacts one or more adiacent panels. The support regions may be
any region that prevents the support piece, the first part, the second pani, or a combination
thereof from passing through the gap when the device is attached. The support region may
be any region that contacts two adjacent panels and assists in preventing the panels from
deflecting. The suppon region may have g sufficient size and shape so that the device is
prevented from moving through & gap and so that the device assists in substantially reducing
andfor eliminating deflection of the edges of two adjacent panels. The support region may
be substantially circular, oval, square, reclangudar, elongated, symmetrically shaped,
asymmetrically shaped, or a combination thereof and may contact two adjacent panels
simullaneously. The support region may e located proximate {0 a connection region.
Preferably, a conneclion region is located belwsen two or more support regions or is
substantially surrounded by a support region. The support region may be toroidally shaped
with the connection reglon in the center.

[0031]  The connection region may be located anywhere along the support piece, the first
part, the second part, or 3 combination thereof. The connection region may be any part of
the device where the first part and the second part connect {ogether. The connection region
of the support piece may be an absence of material {e.g.. a through hale). The connection
region may be any size and shape so that the connection region may support a connection
between the first part and the second part and so that the device substantially prevents
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and/or sliminates deflection of two adjacent panels. The connection region may be located
within the same plane as the support region. The connection region may be located above
or below the support region. The connection region may have any configuration that
corresponds with a connection shaft so that the support piece and the connedtion shalt may
be connected together. For example, the connection shaft may be a threaded male
connsction and the support piece may be g threaded female connaction or the connection
shaft may have an expanded end and the support piece may have a through hole that is
larger than the body of the connection shaft and smaller than the end of the connection
shaft.

[0032]  The support piece and the connection shaft may rotatably connect. For exampie,
the support piece, the connection shafl, or both may rotate while the support piece and the
connection shaft are connected. The support piece may be any piece that has sufficient size
and strength so that the support plece supporis the connection shafl, resists deflection of
wo adiacent panels, prevents the device from moving through the gap, or a combination
thereof.

[0033] The connection shaft may be any device thal connects the first plece {o the
second piece. The connection shafl and the support plece may be one integral par.
Preferably, the conneclion shaft and the support piece are two discrete parls. The
connection shaft may be any size and shape 30 that the connection device connscts to the
first part and the second part and at least a portion of the connection shaft extends through a
gap between two adiacent panels. The connection shaft may altach fo the first part, the
second part, or both, using the same connection device, different connection devices, or a
combination of devices. The connection shafi may inciude any attachment device so that
the connection shaft is rotatably attached, fixedly attached, removably atiached, psrmanently
attached, or a2 combination thereof io the first par, the second part, or both. The connection
shaft may be threaded, have 3 large end porlion and smaller body portion, be expandable,
be contractible, include a spring loaded feature, a8 mushroom feature, one or more ribs for a
feature of the first pan, the second part, or both fo grip, or g combination thereof. The
connection shaft may be any shape and size so that the connection shall may pass through
a gap belween wo adjacent panels. The connection shafl may be round, oval, square, fiat,
or 3 combination thereof, The shape of the connection shaft may vary from a first end
proaximate to a first part to a second end proximate to a second part.

{0034} The #irst part, the second part, or both may be made of any material that assisis
in preventing deflection, substantially prevents deflection, eliminates deflection, or a
combination thereof belween two adjacent panels. The first part, the sscond part, ¢or both
may be made of the same material, g different material, or a combination of materials. The
first part, the second part, or both may be made of any material that is plastically deformabie,

Lenl
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elastically deformable, has a high bending strength, a high compressive strength, of a
combination thereof. The first part, the second part, or both may be made of a natural
material, a synthetic material, a plastic material, a metallic material, a composite material, or
a combination thersof. Preferably, the first parl, the second part, or both are made of 8
material that is resistant {o corrosion, structural failure, fatigue, or a combination thereof.
Most preferably, the first part, the second pari, or both are made of galvanized steel. The
first part, the second part, or both may be made of any material that may fit between two
adjacent panel, connect two adjacent panels, prevent deflection of two adjacent panels, or a
combination thereof.

[0035] The paneis may be any part of a structure. Preferably, panels as discussed
herein may be part of a roof. The panels may be any pansal that may be used with solar
modules. The panels may be any panel that may have sufficient strength to support the
mass of a solar module, solar module components, solar module conneciors, integrated
flashing pieces, any component of a solar module, the fike, or a combination thereof. The
panels may be any size and shape so that the panels when placed proximate to each other
form one contiguous surface. The panals may be made of made of any material that may
support one orf more solar module, solar module components, solar module connectors,
integrated fiashing pieces, any component of a solar moduie, the like, or a combination
thereof, The panels may be made of wood, plywooad, structural plywoond, decorative
plywood, overlaid plywood, commercial plywood, utility plywood, marine plywood, medium
densily fiberboard {(MDF), oriented strand board (08B}, Sundela, hardboard, insulation
board, the like, or a combination thereof.

{00386] The device may be used in a method discussed hereinn. The method may include
one or move of the steps listed herein performed in virtually any order. The method includes
obtaining a first part and a second part. The first part may be secured to the second part.
The first part may be placed proximate 1o a gap. The first part may be inserted into the gap.
The first part may be inserted through the gap so that the first part is completely located
below the two adiacent panels. The first parnt may be inseried into the gap so that part of the
first part is located above the panels, parl of the first part is located below the panels, and
part of the first part is located between the panels. The second part may be inserted inte the
gap so that part of the second part remains in the gap and part of the second part remains
above the two adiacent panels. The second part may be inserted info the gap so that part of
the second part is located above the panels, part of the second part is localed below the
panels, and part of the second pant is located between the panels. The first part, the second
part, or both may be rolated so that the 8rst part forms an angle with the gap. Preferably,
the first part is rolated so that the first part forms an angle with the gap from about 15
degrees o about 165 degreas, and preferably substantially a right angle. The first part, the
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second part or both may be rotated so that the support regions of the first part, the second
part, or both are rotated fowards the panels. For example, during the step of inserting the
first part, the second part, or both may be vertically oriented with regard fo the panels and as
the first part, the second parl, or both extend through andior are insarted into the gap the
first part, the second part or both may be rotated towards the pansis. The first part, the
sgcond part, or both may be rotated so that the support regions are in a working position
{8.g., substantially paraile! to the panels, angled towards the panels, angled away from the
panels, or a position therebetween). The first part, the second part, or both may be pulled
up so that the first part contacts one or both of the two adjacent panels. The first part, the
second part, or both may be pulled up so that one or both grippers are embedded into one or
both of the two adjacent panels. The first part, the second part, or both may be rotated so
that the distance between the first part and the support piece is reduced so that both the first
part and the support piece simultaneously contact the two adjacent panels. The first part
and the support piece may be maintained stalic and the connection shaft may rotate so that
the distance between the first part and the support pisce is reduced so that both the first part
and the support plece simullansously contact the two adjacent pansls. The first part, the
second par, or both may be moved iaterally along the length of the gap towards each cther.
The first part, the second part, or both may be moved sequentially andior simultaneousty into
contact so that the first part and the second part are fixedly connecied via an interfock
During the step of connecting the first part and the second part may be rotated so that the
interlocks, the torque transfer surfaces, the top interlock part, the bottom interlock part, or a
combination thereof align. The first part, the second part, or both may be twisted during the
step of connecling so that the top interdock part may go over and/or under the bottom
interlock part of the respective opposing first part or second part so that a connection may be
formed. The first part, the second pant, or both may be installed between existing panels,
mounied pangls, static panels, immobilized panels, or a combination thereof. The method
may be free of one or more and preferably all of the following steps: removing nails,
ramoving screws, unatiaching all or a portion of one or more paneals, prving up a panel
increase the size of the gap, pounding the device into a gap, or a combination thereof. The
method may include atlaching one or more solar modules, one or more solar modular
conmectars, one or more integrated flashing pleces, or a combination thereof o the panels
s0 that a partial and/or full solar array is created.

{0037 Figure 1 illustrates an sxploded view of one embodiment of the teachings herain.
The device 2 includes a first part 10 and a second part 80, The first part 10 has a
connection region 12 located bebween two support regions 14, The two support regions 14
prevent the device 2 from moving in the direction indicated by arrow 18 by contacting two
adjacent panels 90 (not shown). Each support region 14 includes a gripper 16 for preventing
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movement of the device 2 when in a deployed state. The second part bas & connection
region 52 located between two support regions 54. The second part 50 has a conneclion
shaft 80 and a support plece 86. The support piece 56 prevents the device 2 from moving in
& direction indicated by arrow 58 by contacting two adjacent pansls 80 {not shown).

{0038} Figure 2 itlustrates a perspective view of an assambled device 4. As iHllustrated
the first part 10 and the second part 50 are connected via the connection shaft 60. When
assembled, connection regions 12 and 52 are aligned and the support regions 14 and 54 are
aligned so that two adjacent panels 80 {not shown} are supported therebetween.

{0039 Figures 3A-3C Hlustrate a sequence of inserting the device 2 into a gap 92
between two adiacent panels 90. As is illustrated in Figures 3A-3C the panels 80 and the
gap are not (o scate and are shown for flustrative purposes only,

{00401 Figure 3A shows the first part 10 extending into the gap 92 between the two
adjacent panels 80 in the direction 94,

{6041 Figure 3B Hiustrates the device 2 fully inserted into the gap 92 so that the second
part 50 contacts the two adjacent panels 80, The device when fully inserted inthe gap 92 is
rofated in the direction 96 so that the first part 10 is substantially perpendicudar to the gap 82.
{0042} Figure 3C Hlustrates a side view of the device 2 with the first pant 10
perpendicuiar to the gap 82 between the two adjacent panels 80. The first part 10 includes
grippers 18 that are moved in the direction 98 so that the grippers 16 contact the two
adjacent panels 80 so that furnther movement is prevented. The grippers 16 prevent rotation
of the device so that the gap 100 may be reduced and the two adiacent panels 50 are heid
between the first part 10 and the second part 50 so that the device 2 prevents independent
movement of the two adjacent panels 98,

[0043] Figure 3C further fllusirates the interrelationship bebween the device 2 and the
two adiacent panels 90 during an increase in force. As a foree {F) is placed on one of the
two adjacent panels 80 the panel begins to deflect. As the panel begins to deflect dus fo
force {F} the device 2 creates a reactionary force {RF) that opposes the defiection by the
force {F}. The reactionary force (RF} is created by the devige 2 oreating g device force (DF}
on the second of the two adjacent panels 80 so that the second panel provides support and
assists in creating the reactionary force {RF} on the first panel through the device 2.

[0044] Figure 4 lustrates a top view of the device 2. The device includes 3 first piece
10 that extends beyond a second pisce 80. The second piece 50 includes a connection
shaft 80 that is movable so that the distance 100 {(now shown} between the first piece 10 and
the second piece 50 may be reduced.

foo45] Figuraes SA-5F fllustrate a sequence of inserling the device 2 Into a gap 92, As
fliustrated in figures 5A-5F the panels 80 and gap 94 are not to scale and are shown for
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fHustrative purposes only, normally the panels 80 will be ipcated closer together as is
ftustrated in figures 5E and 5R.

f0046] Figure 5A iflustrates a first part 10 and a second part 50 oriented relative to gach
ather before baing inseried into a gap.

[0047]  Figure 5B illustrates the first part 10 being inserted into the gap 92 between the
two adjiacent panels 80. Optionally, as illustrated a force may be applied to one of the
panels 80 during insertion to assist the first part 10 into the gap 82. The first part 10 extends
through the gap 82 in the direction 94 and then rotated in the direction 96 so that a support
region 14 is located above one of the two adjacent panels 80 and another support region 14
is located below one of the two adjacent panels 80.

{o048] Figure 5C illustrates the first part 10 in an installed position before the first pant 10
is connected to a second part (not shown}. The first part 10 is extended through the gap §2
between the two adjacent panels 80. The twist of the first part 10 is shown with the top
intevlock part 122 and the boltom interlock part 124 orenied away from each other. The
support regions 14 on each side of the connection region 14 are in contact with one of the
two adiacent pansis 80 so that when fudly installed the device will assist in minimizing
deflection between the two adjacent paneis.

{0049 Figure 5D illustrates the second part 50 being insenad inic the gap 82 hetwesn
the two adiacent panels 90. Optionally, a force may be applied to one of the two adjacent
panels 80 increasing the size of the gap 92 so that the second part 50 may be more easily
installed. The second part 80 extends through the gap 92 in the direction 84 and is rofated
in the direction 86 so that a suppori region 14 is located above one of the two adjacent
panels 90 and another support region 14 is located below one of the two adjacent panels 80,
The first part 10 and the second part 50 are arranged 50 that a first part is above one panel
90 and the second part 50 is befow the same panei 90 and vice versa.

[00580] Figure BE Husirates 3 fop view of the first part 10 and the second part 50
instalied in the gap 92 between the two adjacent panels 20 as is Hlustrated in Figures 5B-50.
To complete the installation, the first part 10 is moved in the direction 102 andfor the second
part 50 is moved in a second direction 104 so that the first part 10 and the second part 50
interiock.

{0051] Figure 5F flustrates a fop view of an assembled device 4. The assembled device
4 has the first part 10 and the second part 50 interfocked in the gap 92 between the two
adjacent panels 90 s¢ that the edges of the two adjacent pansis 90 are hekl in place and
deflection of the paneis is minimized.

[6052] Figure 5G illustrates a cross-sectional view of the assembled device 4 of Figure
5F. As Hliusirated, in Figures 8E and &F the first part 10 moves in the direction 102 towards
the second part 50 and/or the second part 50 moves in the direction 104 fowards the first
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part 10 along the gap 92 until the first part 10 and the second part 50 connect. The device 2
holds the ends of the two adjacent panels 80 so that any force applied on the ends of the
two adiacent panels pushes the forque transfer swfaces 20 and 62 together so that
movemeant of the ends of the two adjacent panels 80 relative 10 sach other is limited.

[0053]  Figure 6 ilustrates a first part 10 and/or a second part 50. The first part 10 and/or
the second part 50 includes a connection region 12, 52 and two support regions 14, 54. The
connection region 12, 52 and support regions 14, 54 form an angle (). The connection
region 12, 52 includes a torque transfer surface 20, 62 for confacting an opposing torgue
transfer surface 20, 82 respectively so that movement of the device and ends of panels {nof
shown) are minimized. The connection region 12, 52 includes an interlock 22, 84 for
attaching to a corresponding intertock 22, 84 of an adioining first part 10 or second part 50.
[0054] Figure 7 illusirates a side view of the connection regions 12, 52 of Figure 5G, and
the torque transfer surfaces 20 and 62 of the first part 10 and the second part 50
respectively. The torque transfer surfaces 20 and 62 are twisted and form an angle (B}
when the device 2 is assembled.

[0055] Figure 8 ilustrates the device 2 of Figure & #lustrated from 2 fop view. As
#lustrated the twist of the connection region 12, 52 is visible. The connection region 12, &2
is located between the support regions 14, 54. The connection region 12, 52 has a
connsclion region plane 120, and the top intesiock part 122 and the bottom interlock part 124
extend out of the connection region plane 120 by an angle {8) so that the top interlock part
122 and the bottom interlock part 124 assist in connecting during attachment of a first part to
g second parl. During connection of the first part (not shown} to the second part {not
shown), the fop interlock part 122 and the bottom interlock part 124 will cause the support
regions 14, 54 to {wist towards a panel 30 as is #lustrated in Figure 7 so that the panels 80
are gripped between the support regions 14, 54 of the first part and the second part.

[0056] Figure © lHlustrates g cross seclion of an assembled device 4 insialied belween
two adjacent paneis 80. The first part 10 and the second part 50 are connected together so
that when a force {F) acts on the first part 10 some force 8 transfarred {0 the sscongd part 50
and vice versa. As illustrated a force {F} is being applied to the second part 50. As the
second part 50 begins o deflect the first part 10 creates a reactionary force (RF) opposing
the deflection. As the first part 10 begins 1o daflect the first part's torque iransfer surface 20
and the second part’s torque transfer surface 82 contact each other so that a torque fransfer
force {TTF) is created that substantially prevents movement of the first part 10. The force
{F} moves the second part 50 up so that a device force {DF) is applied fo the second panel,
and the panel applies a second reactionary force {RF2} so that movement of the device and
the first panel independent of the second panel is substantially prevented.
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{00571 Figure 10 fllustrates a roof 200 with half of the solar modules 202 it away sb
that the panels 90 and devices 2 are expossd that are below the solar modules 202, As
flustrated, two devices 2 are installed in gaps 92 between the two adjacent panels 80.
Hlustrating two devices 2 are merely intended to illusirate the devica 2 installed and are not
intended to limit the use of the device 2. More or less devices may be used as nesded. Haif
of the roof 200 includes solar modules 202, solar module connectors 204, and integrated
flashing pieces 206 instalied over a roof 200 where the panels 80 include the devices 2
taught herein.

f0088]  Any numerical values recited herein include all values from the lower value {o the
upper value in increments of one unit provided that there is a separation of at least 2 units
between any lowsr value and any higher value, As an example, ¥ it is stated that the amount
of a component or a value of a process variable such as, for example, temperature,
pressure, time and the lke is, for example, from 1 to 90, preferably from 20 to 80, more
preferably from 30 to 70, it is intended that values such as 1510 85, 2210 68, 43 0 51, 30 to
32 elc. are expressiy enumerated in this specification. For values which are less than aneg,
one unit is considered to be 0.0001, 0.001, .01 or 8.1 as appropriate. These are andy
examples of what is specifically intended and all possible combinations of numerical values
between the lowast value and the highest value enumerated are o be considered o be
expressly stated in this application in a similar manner,

f0059] Unless otherwise stated, al ranges include both endpoints and all numbers
between the endpoints. The use of "aboul” or "approximately” in conneclion with a range
applies to both ends of the range. Thus, "about 20 to 30" is intended to cover "about 20 to
about 30", inclusive of at least the specified endpoints.

[0060] The disclosures of all articles and references, including patent applications and
publications, are incorporated by reference for all purposes. The term "consisting assentially
of* fo describe a combination shall include the elements, ingredients, components or steps
identified, and such other elements ingradients, components or steps that do not materially
affect the basic and novel characteristics of the combination. The use of the terms
"comprising” or "including” to describe combinations of slements, ingredients, components
or steps hersin aiso contemplates embodiments that consist essentiglly of the slements,
ingredients, components or steps. By use of the term "may” herein, it is intended that any
described attributes that "may” be included are optional,

{0061} Plural elements, ingredients, components or steps can be provided by a single
integrated slement, ingredient, component or step. Alternatively, a single integrated element,
ingredient, component or step might be divided into separate plural elements, ingredients,
components or steps. The disclosure of "g" or “one” to describe an element, ingredient,
component or step is not intended to foreclose additional elements, ingredients, components
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or steps.

00821 it is understood that the above descriplion is intended {o be #Hustrative and not
restrictive. Many embodiments as well as many applications besides the examples provided
will be apparent 1o those of skilf in the ari upon reading the above description. The scope of
the teachings should, therefore, be determined not with reference to the above description,
but should instead be determined with reference o the appended claims, along with the full
scope of equivalents fo which such dlaims are entitled. The disclosures of all articles and
references, including patent applications and publications, are incorporated by reference for
alt purposes. The omission in the following claims of any aspect of subject matter that is
disclosed herein is not a disciaimer of such subject matter, nor shouid it be regarded that the
invantors did not consider such subject matter to be part of the disclosed inventive subject
matter.
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CLAIMS
We claim:

1

3)

4}

A device comprising:
a. afirst part having a shape so that the first part is fudly andfor partially
insertable through a seam between two adjacent panels and
b. a second part having a shape so that the second part is at least partially
insertable through the seam between the two adjacen! panels;

wherein the first part and the ssoond part are connected together vig a
connection region and

wherein the first part, the second part, or both when extended through the seam
between the two adjacent panels simultanecusly engages both of the two adjacent
panels so that movement of a first panel is transferred to a second panel or vice
varsa, via the multi-part device, and deflection of the first panel, the second panel, or
both is minimized and/or substantially eliminated.

The device of claim 1, wherein the first part simulianeously contacts the two adjacent
panels, and
wherein the second part connects with the first part, the second part being
disposed partially and/or fully above the fwo adjacent panels so that movement of
a first panel in a first direction moves the second part, the first pant, or both into
contact with g second panel so that movemant of the first panet is restricted by
the second part, the first part, or both contacting ths second panel and restricting
further movement in the first direction.

The device of any of the preceding claims, wherein the second par, the first part, or
both include a conneclion region and one or more support regions.

The device of any of the preceding claims, wherein the two adjacent panels are
made of oriented strand board (OSE)} and are located on a roof of & buiiding, and the
device provides sufficient strength between the two adiacent panels so that deflection
of the two adfacent panels is substantially reduced andior eliminated so that one or
more solar modules connected to the two adjacent panels are not deflected, flexed,
damagsd, broken, or a combination thereof

The device of any of the preceding claims, wherein the second part, the first part, or
both include two support regions and the support regions are coplanar, parallel, or

both.
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8} The device of claims 3 through 5, wherein sach of the connection regions has a
torque transfer surface so that movement of the first part is transferred to the second
part, or vice versa so that movement of the first part, the second part, the two
adiacent panels, or @ combination theraot is restricted by contact of the first part and
the second part in the torque transfer surfaces,

71 The device of any of the preceding claims, wherein the device includes at least two
support regions and the support regions are twisted relative to each other so that the
two support regions form an angle therebetween.

&) The device of any of the preceding claims, wherein the connection region and the
one oF more support regions form an angle from abowt 85 degrees to about 135
degrees.

8y The device of any of the preceding claims, wherein the second part and the first part

are identical.

10) The device of any of the preceding claims, wherein the second part and the first pant
include an intetlock so that when the second part and the first part are connected via
the interiock, edges of the second part and the first part are flush.

113 The device of any of the preceding claims, wherein the connecting region and the
support region form a sufficient angle so that when the second part and the first part
are connectad, and movement of the second part is restricted by the first part and
VIGE versa,

12} The device of any of the preceding claims, wherein the device when placed between
the two adjacent panels has a support region that extends over at least one of the
two adjacent panels and has a support region that extends under at least one of the
two adjacent panels,

133 The device of any of the pracading claims, wherein the device forms an "X shape or
a "M’ shape.

143 The device of any of claims 1 through 5, wherein the second part includes a threaded
shaft and a washer, the threaded shaft extending through the washer and forming a
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threaded connection with the first part so that the washer is ipcated above the two
adjacent panels and the first part is located below the two adjacent pansis.

15} The device of any of claims 1 through § and 14, wherain the one or more suppornt
regions of the second part include a gripping portion so that the one or more support
regions when in contact with the two adjiacent panels are substantially prevented

from moving.

183 A method comprising:
a. placing the device of any of the preceding claims in the gap between two
adjacent panels and
b.  securing the first part and the second pant together 3o that the device

restricts movement of the two adjacent panels relative to each other.

17) The method of claim 16, wherein the two adjiacent panels are patf of aroofof a
structure and one or more solar modules are supported on the roof,

18} The method of claim 17, wherein the roof is a pre-existing roof and the device is
added o the pre-existing roof withowt removing any pansls on the roof.

18} The method of claims 18 through 18, wherein the slep of securing includes rolsting
the shaft so that a distance bebween the washer and the first part is reduced and the
device is secured to the twe adjacent pansls.

20) The method of claims 16 through 19, wherein the device is rotated so that the first
part is substantially perpendicutar to the gap.

21) The method of claims 18 through 20, whereain the first part and the second part are
separately inserted between the two adjacent panels and the step of securing
includes sliding the first part, the second parl, or both inte contact forming an
interiock.

223 A device comprising:

a. afirst part comprising:
i. & connecting region and
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i, two spaced apart support regions, wherein the connecting region is
located between the two support regions and the two support regions
are substantiaily paraflel,

b. asecond part comprising:

i. a connecting ragion and

. two spaced apari support regions, wharein the connection region is
located between the two support regions and the two support regions
are subsiantiaily parallel;

wherein the first part and the second part are adapted to extend through a
gap between two adjacent panels and connect via the connection region so that one
of the two spaced apart support regions of the first part and the secondd part are
located above one of the two adjacent panels, and one of the two spaced apart
suppart regions of the first part and the second part are located below one of the two
adjacent panels,
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