
SOLAR MODULE INTEGRATION SYSTEM BACKGROUND OF
INVENTION 1. Field of Invention Embodiments of the
present inventions are directed to systems, devices
for use with systems, and method of mounting and
retaining solar panels. 2. Discussion of Related Art
Solar (photovoltaic) panels are often manufactured in
the form of flat rigid structures. To facilitate the
performance of the function of generating electricity,
solar panels may be mounted in an area exposed to the
sun or other source of light. Often, it is desirable
to mount solar panels outdoors at an angle from the
horizontal so that they will more directly face the
sun during peak daylight hours as opposed to panels
mounted flat on the ground. In some applications, it
may be desirable to mount a number of solar panels
together in an array in order to combine the power
generation capabilities of the individual panels. In
many instances, it may be desirable that mounting
systems for solar panel arrays retain the solar panels
in place. This may be accomplished by attaching the
solar panels to one another in a mounting system
and/or by mounting the panels to the mounting system.
For example, U.S. Patent Application Publication No.
2007/0133474 to Mascolo et al. describes a supported
solar panel assembly including a solar panel module
comprising a solar panel and solar panel module
supports including module supports having support
surfaces supporting the module, a module registration
member engaging the solar panel module to position the
solar panel module on the module support, and a
mounting element. U.S. Patent No. 6,534,703 to
Dinwoodie describes a solar panel assembly for use on
a support surface comprising a base, a solar panel
module, a multi-position module support assembly, and
a deflector. SUMMARY OF INVENTIONS According to one
aspect of the current inventions there is provided a
solar module mounting system. The solar module
mounting system comprises a ballast, a sole
mechanically coupled to a bottom surface of the
ballast, a link member embedded in the ballast, an 



attachment module mechanically coupled to the link
member, and a deflector mechanically coupled to the
link member.According to another aspect of the current
inventions there is provided a solar module mounting
system component. The solar module mounting system
component comprises a ballast and a link member
embedded in the ballast. The link member is adapted
for coupling to a solar panel module. According to
another aspect of the current inventions there is
provided a link member for a solar module mounting
system. The link member comprises a first portion
including a first facility for attaching to a solar
panel module, a second portion including a second
facility for attaching to a second portion of a solar
panel module, and a third portion adapted to receive
and substantially carry the weight of a first ballast.
According to another aspect of the current inventions
there is provided a link member for a solar module
mounting system. The link member comprises a first
surface including a first facility for attaching to a
first portion of a solar panel module, a second
surface coupled to the first surface including a
second facility for attaching to a second portion of a
solar panel module, and a grounding facility.
According to another aspect of the current inventions
there is provided an attachment module for a solar
module mounting system. The attachment module
comprises a first section with a first surface a
second section with a second surface. A second section
is coupled to the first section. The first surface is
spaced from the second surface. The second section
defines a threaded hole. The attachment module further
comprises a fastener for retaining a portion of a
solar panel module between the first surface and the
second surface. According to another aspect of the
current inventions there is provided a solar module
mounting system. The solar module mounting system
comprises a ballast, a link member comprising a
ballast platform onto which the ballast is fixedly
mounted, an attachment module mechanically coupled to
the link member, and a deflector mechanically coupled
to the link member. According to another aspect of the
current inventions there is provided a solar module
array. The solar module array comprises a plurality of
solar module mounting elements. The 



solar module mounting elements comprises a ballast, a
link member mechanically coupled to the ballast, an
attachment module mechanically coupled to the link
member, and a deflector mechanically coupled to the
link member. A solar panel module is mechanically
coupled to the plurality of solar module mounting
elements. According to a further aspect of the current
inventions there is provided a method of forming a
shoe of a solar module mounting system. The method
comprises forming a linkmember from a metal sheet by
cutting, bending, and galvanizing the metal sheet,
inserting the link member into a mold, pouring
concrete into the mold and about the link member,
thereby forming a ballast with an embedded link
member; and mechanically fixing a sole to a bottom
surface of the ballast. According to a further aspect
of the current inventions there is provided a method
of mounting a solar panel module. The method comprises
forming a link member, forming a ballast, attaching
the ballast to the link member, bonding a sole to a
lower surface of at least one of the ballast and the
link member, attaching a solar panel module to the
link member with an attachment module member routing a
wiring from the solar panel module through the at
least one wire chase, and attaching a deflector module
to the link member. According to a further aspect of
the current inventions there is provided a method of
installing a solar panel array. The method comprises
acts of providing a solar panel, coupling an
attachment module to the solar panel, after coupling
the attachment module to the solar panel, coupling the
attachment module to a support member. According to a
further aspect of the current inventions there is
provided a method of installing a solar panel array.
The method comprises acts of providing a support
mechanism, providing a solar panel, selecting a height
on the solar panel for attaching the panel, and
attaching the panel at the selected height. According
to a further aspect of the current inventions there is
provided a support mechanism for a solar panel to be
installed on a roof. The support mechanism comprises a
ballast, a link member in contact with the ballast so
that the link member and ballast are maintained in a
secure relationship, and a sole to protect the roof
from damage from the linking member and ballast 



BRIEF DESCRIPTION OF DRAWINGS The accompanying
drawings, are not intended to be drawn to scale. In
the drawings, each identical or nearly identical
component that is illustrated in various figures is
represented by a like numeral. For purposes of
clarity, not every component may be labeled in every
drawing. In the drawings: FIG. 1 is an array of solar
panel modules according to an aspect of the present
inventions;FIG. 2 is an exploded view of a section of
a solar module mounting system according to an aspect
of the present inventions; FIG. 3 is an exploded view
of a shoe element of FIG. 2; FIG. 4 is an attachment
module of a solar module mounting system according to
an aspect of the present inventions; FIG. 5 is a
deflector element of a solar module mounting system
according to an aspect of the present inventions; FIG.
6 is a view from the rear underside of a solar panel
module illustrating attachment modules mounted on the
solar panel module according to an aspect of the
present inventions; FIG. 7 is a view from underneath a
solar panel module illustrating attachment modules
mounted on the solar panel module according to an
aspect of the present inventions; FIG. 8 is an
isometric view of a solar panel module mounted to shoe
elements according to an aspect of the present
inventions; FIG. 9 is an array of solar panel modules
according to another aspect of the present inventions;
FIG. 10 is isometric view of a shoe element of a solar
module mounting system according to another aspect of
the present inventions; FIG. 11 illustrates a
disassembled link member of a solar module mounting
system according to another aspect of the present
inventions; FIG. 12 illustrates connection of a
deflector to a link member of a solar module mounting
system according to another aspect of the present
inventions; and FIG. 13 is a flowchart of a method of
forming a solar module integration system 



according to an aspect of the present inventions.
DETAILED DESCRIPTION This inventions described herein
are not limited to the details of construction and the
arrangement of components set forth in the following
description or illustrated in the drawings. The
inventions are capable of other embodiments and of
being practiced or of being carried out in various
ways. Also, the phraseology and terminology used
herein is for the purpose of description and should
not be regarded as limiting. The use of "including,"
"comprising," or "having," "containing," "involving,"
and variations thereof herein, is meant to encompass
the items listed thereafter and equivalents thereof as
well as additional items. The description ofone aspect
of the inventions disclosed herein is not intended to
be limiting with respect to other aspects of the
present inventions. FIG. 1 illustrates an example of a
section of an array of solar panel modules 100
according to an aspect of the present inventions that
may be deployed on, for example, a large flat roof as
may be found on large commercial buildings; aspects of
the present invention may be applied to other roof
structures and other mounting surfaces. The array 100
in this example includes a plurality of solar panel
modules 110. The solar panel modules 110 are
illustrated in FIG. 1 as being mounted at an angle
from the horizontal, but in some embodiments, the
solar panel modules may be mounted at angles other
than that illustrated in FIG. 1 or even horizontally.
The solar panel modules 110 may in some embodiments be
mounted at different angles throughout the array 100
and uniformly in others such as the one shown in FIG.
1. The array 100 also includes a plurality of
deflector elements 120. These deflector elements 120
are located in FIG. 1 facing what will be described
herein as the Top side of array 100. What is described
as the Top side may correspond to geographical North
position of the array. As shown here, the Top side may
be positioned approximately to the North so that the
tilted faces of the panel modules are directed
generally toward the South, e.g., tilted to more
squarely face the direction of the sun for an
installation north of the equator. In some
embodiments, each solar panel module 110 may have a
corresponding deflector element 120, but in some
embodiments, at least one of the solar panel modules
110 in an array 100 may not have an accompanying
deflector element 120. For 



example, in one embodiment, deflectors are positioned
only on panel modules at the Top edge of the array. In
some embodiments, additional deflector elements (not
shown) may be mounted facing the lateral sides (i.e.,
the sides perpendicular to the Top side) at the edges
of the array, roughly perpendicular to the deflector
elements 120 illustrated in FIG. 1. In another
embodiment, deflectors are positioned only on the Top
and side edges of the array. The deflector elements
120 and solar panel modules 110 in this example are
mounted on shoes 130. A shoe is a support structure
that may be used to support at least a portion of a
solar panel; in this example, the show is used to
support a corner of a solar panel, and in this
example, can be used to support up to four corners of
the panel. An example of shoes is described more fully
below with respect to FIG. 3. FIG. 2 is an exploded
view of one section of the array 100 in the example of
FIG. 1. FIG. 2 illustrates one embodiment of
attachment module 140 according to one aspect of the
present inventions, mounted proximate the corners of
solar panel module 110. In this examplethe attachment
modules 140 may be made of a metal such as aluminum.
In some embodiments, the attachment modules 140 may be
made of a conductive material to assist in grounding
of the panel modules or may include a grounding path.
In this example, attachment module 140 includes an
attachment mechanism which is this example is a
threaded hole for a bolt which may be used to attach
the attachment modules 140 to a solar panel module
110. The attachment module 140 may also include
second, nonthreaded holes for bolts 145 that may used
to attach (or facilitate attaching) an attachment
module 140 to a shoe 130. Other attachment mechanisms
may be employed with attachment modules 140,
including, for example, screws, adhesives, clips, or
solder. Since many commercially available solar panels
include a similar edge, this particular attachment
module is compatible for use with solar panels
provided by multiple suppliers. This particular
attachment module is also compatible for use with
solar panel mounting systems provided by multiple
suppliers. Other designs for compatibility with
multiple suppliers may be provided based on the
disclosure provided herein and different attachment
modules may be designed for use with different solar
panels but made compatible for use with a common shoe
configuration. In this example, the shoe 130 includes
a facility to permit attachment of panels to the 



shoe. In this example, rear mounting holes 150 are
provided on the upper rear portion of shoe 130 and
provide locations for the attachment of attachment
modules 140. In some embodiments, an attachment module
140 mounted to shoe 130 through rear mounting holes
150 may be attached to a solar panel module 110
proximate a Top edge 210 of the solar panel module 110
that is vertically higher than a Bottom edge 220 of
the solar panel module when the solar panel module 110
is mounted on some embodiments of certain aspects of
the present inventions. The Bottom edge 220 of solar
panel module 110 may be attached with another
attachment module 140 to a forward mounting hole 160
on another shoe 130. In the embodiment of FIG. 2, the
mechanism that assists in attachment of panel module
110 to shoes 130 includes a link (this example of a
link element being described more fully below) that
allows attachment of panel in more than one location.
In this example, a plurality of rear mounting holes
150 are provided on shoes 130 (rather than a single
hole, for example). This allows for the system
according to some embodiments to accommodate
fluctuations in the height of a roof or other surface
upon which the system may be mounted and/or for
mounting panels at different angles. In this example,
shoes 130 may include three rear mounting holes 150
spaced 0.75 inches vertically apart from one another,
which allows the system to accommodate up to five
degree undulations in a roof or other mounting surface
upon which itmay be mounted. Other mechanisms may be
employed in other embodiments to facilitate attachment
of panel to shoe and those embodiments may (or may
not) provide flexibility in ability to vary the height
of attachment with respect to the shoe either by
allowing multiple attachment points as in this example
or by allowing slidable adjustment, as would be
readily designed by one of skill in the art based on
the disclosure provided herein. As further illustrated
in FIG. 2, shoes 130 may also include a mechanism to
assist in mounting a deflector 120. In this example,
the mounting mechanism includes deflector mounting
holes 170 on shoes 130. Deflector 120 may be attached
to shoes 130 by fasteners passing through holes 180 in
the edge of deflector 120 and deflector mounting holes
170 of shoes 130. FIG. 3 illustrates in more detail an
example of a shoe 130 according to an aspect of the
present inventions. In FIG. 3, the shoe 130 is
illustrated in an exploded view. In this example, 



the shoe 130 comprises three sub-elements: a link 310,
a ballast 320, and a sole 330. Link 130 provides an
attachment mechanism for attachment module 140. Link
130 may comprise three sets of mounting holes. Rear
mounting holes 150 may be used to mount an attachment
module 140 for attachment to a Top end of a solar
panel module 110 to shoe 130. In some embodiments,
there may be three of rear mounting holes 150, and in
some embodiments there may be a greater or lesser
number of rear mounting holes 150 or some other
mechanism to facilitate attachment. In this example, a
facility for attaching a solar panel module to a shoe
at the bottom edge of the solar panel module is also
provided. In this embodiment, forward mounting hole
160 may be used to mount an attachment module 140 for
attachment to a Bottom end of a solar panel module 110
to shoe 130. In some embodiments, there may be more
than one forward mounting hole 160, or another
attachment mechanism may be employed. This may provide
greater flexibility of mounting options, for example,
to allow a user to select an upper or a lower forward
mounting hole 160 to compensate for variations in
height of a surface upon which shoe 130 may be
mounted. In this example, the link also includes a
mechanism to facilitate attachment of deflectors. In
this embodiment, deflector mounting holes 170 may be
used to attach a deflector 120 to shoe 130. A
plurality of mounting holes 170 may be provided in
shoe 130. This may allow for flexibility in the
positioning of deflector 120 on shoe 130. In some
embodiments, an integrated grounding attachment 180
may be provided in link 310. Integrated grounding
attachment 180 may be in the form of a hole to which a
groundingwire of a solar panel module 110 may be
attached, or may be an eyelet or other grounding
attachment mechanism to assist in providing an
electrical connection to ground from panel to panel.
In the embodiment according to FIG. 3, ballast 320
provides shoe 130 with mass that may assist in keeping
array 100 securely in place on a roof or other
surface. Ballast 320 may also contain one or more wire
chases 340 that can be used for running electrical
wire through the shoe 130. Wire chases 340 provide
shoe 130 with integrated wire management and
integrated grounding capabilities. These wire chases
340 may be molded or cut into the ballast 



320, or may be formed by casting, for example, 1 "
diameter (or greater) pieces of PVC pipe or other
material into ballast 320 during the manufacture
thereof. In other embodiments, a facility for passing
wires may be integrated elsewhere in the shoe, such as
in the sole or on top of the ballast. In this example,
sole 330 may provide friction to keep array 100
securely in position on a roof or other mounting
surface and/or may be configured to help protect the
roof or other mounting surface from damage from
ballast 320 and/or permit water to pass under it. Sole
330 may comprise a patterned bottom surface 330b which
may enhance the friction of sole 330 against a
mounting surface. The bottom surface 330b of sole 330
may have a basic waffle cut pattern. Other patterns
(or no pattern) may be employed in other embodiments.
Sole 330 may also have a patterned upper surface 330a
which may facilitate attachment of sole 330 to ballast
320, as will be explained in more detail below. The
upper surface 330a of sole in the embodiment
illustrated in FIG. 3 has a basic waffle cut pattern.
Other patterns (or no pattern) may be employed in
other embodiments. Sole 330 may be joined to ballast
320 at upper surface 330a using a suitable adhesive
such as epoxy, although other attachment mechanisms
would be readily apparent to one of skill in the art
based on the disclosure provided herein. Ballast 320
is illustrated in FIG. 3 with a slot into which link
310 may be mounted. In some embodiments, link 310
maybe inserted into ballast 320 after both elements
are formed, and in other embodiments, ballast 320 may
be cast or molded about link 310. Ballast 320 may in
some embodiments be made from a concrete mix. Ballast
320 in some embodiments may be made from any concrete
mix that is intended to withstand the elements for an
appropriate period of time, such as cement intended
for outdoor applications and having an intended life
span of 30+ years. Ballast 320 may in some embodiments
be made using a Portland Type III concrete with air
entrainment of about 5%. This concrete is a high early
strength, normal weight concrete with a fully cured
strength of 5,000psi, and is availablefrom Precast
Specialties Inc. of Abington, MA. Alternatively,
ballast 320 may be formed from materials such as, for
example, metal, natural or recycled rubber, or
Quazite(r), a polymer concrete available from Hubbell
Lenoir City, Inc. of Lenoir City, TN, or other
materials. Link 310 can be made from metals such as
stainless steel, mild steel, aluminum, UV 



resistant plastic, fiberglass, concrete, or other
materials. In some embodiments, link 310 may be made
from 0.075 inch thick cold rolled mild steel. The mild
steel may be cut, bent into the shape of link 310, and
then hot-dip galvanized. Where a conductive material
is used, the link may be used to assist in passing an
electrical ground connection among panels. In some
embodiments, sole 330 may be made from any material
that can be considered an "inert pad" by the roofing
industry. In some embodiments, sole 330 may be made
from recycled, non-vulcanized crumb rubber, such as
that available from Unity Creations Ltd. of
Hicksville, NY. In other embodiments sole 330 may be
made from natural rubber, EPDM (Ethylene Propylene
Diene Monomer - a rubber roofing material), or another
roofing material that may protect the roof or other
surface upon which array 100 may be mounted from
damage by the material of ballast 320. Sole 330 may be
adhered to ballast 320 using an adhesive, such as, for
example, epoxy. In some embodiments, an epoxy known as
ChemRex 948 may be used. In other embodiments, sole
330 may comprise a rubber pad cast directly into
ballast 320. Sole 330 may be cast directly into
ballast 320 by for example, providing sole 330 with
rubber teeth and/or with pits or inclusions. Concrete,
or other material from which a ballast 320 may be
formed, could be poured onto sole 330 on the side with
the rubber teeth and/or pits or inclusions, and the
teeth will mold into the concrete or other material
and be bonded to it, and/or the concrete or other
material will fill the pits or inclusions and thereby
bond to the sole 330. Sole 330 may additionally or
alternatively be secured to ballast 320 by a fastener
or fasteners such as, for example, screws or bolts.
FIG. 4 is an enlarged view of attachment module 140.
Attachment module 140 may in some embodiments be made
from 6061-T6 aluminum which can be anodized if
desired. The attachment module 140 can also be made
from other metal or some other material of sufficient
strength. Where a conductive material is selected, the
attachment module may be used to assist in passing
ground among panels. The attachment module may be
formed by machine cutting, but can also be extruded,
laser cut, or water jet cut or formed using another
suitable manufacturing method.In one embodiment,
attachment module 140 is configured to permit it to be
attached to a plurality of different panel modules
and/or panel module mounting systems available in the 



market. Attachment module 140 may in some embodiments
include a threaded hole 142 and a non-threaded hole
144. In this example, attachment module 140 may be
attached to a shoe 130 with an appropriate attachment
mechanism. In this example a bolt is used to attach
attachment module 140 to a shoe 130. In other
embodiments, a metal pin or a clip may be used, or
other attachment devices or mechanisms as would be
apparent to one of skill in the art based on the
disclosure provided herein. FIG. 5 is an isometric
view of deflector 120. Deflector 120 can be made of
metal, fiberglass, UV resistant plastic, concrete, or
other suitable materials. In one embodiments,
deflector 120 may be manufactured by cutting, bending,
and galvanizing mild steel. In this example, the
deflector 120 includes a mechanism to facilitate
attachment to a shoe 130. In this embodiment that
mechanism includes three holes 180 along each side of
deflector 120 for attachment to a shoe 130. In other
embodiments, more holes may be provided in deflector
120 to provide for more secure attachment to shoe 130
and/or greater flexibility in positioning of deflector
120 on shoe 130. In other embodiments, fewer mounting
holes may be provided in deflector 120. The mounting
holes 180 of deflector 120 (or any other mounting
holes that may be a part of the mechanism for
attachment) may be in the form of round holes, or in
some embodiments, slots permitting sliding
adjustments. In some embodiments, deflector 120 may
include mounting tabs (not shown) extending from the
sides of deflector 120 in which mounting holes 180 may
be located. Mounting tabs in which the mounting holes
are located may be offset from one another on either
side of deflector 120 so that two deflectors can be
mounted side by side utilizing a plurality of
collinear holes 170 on a single link 310 of a shoe 130
so that the tabs of one deflector 120 do not interfere
with the tabs of the other deflector 120. FIGS. 6-8
illustrate one example of how attachment modules 140
may be utilized to attach solar panel modules 110 to
shoe 130. FIG. 6 illustrates a solar panel module with
three attachment modules 140 attached and one
attachment module 140u unattached. As illustrated 



in FIGS. 6-8 an attachment module 140 may be attached
to a solar panel module 110 by a threaded bolt 145
passing through a threaded hole in attachment module
140 to secure attachment module 140 to an inner edge
of solar panel module 110. This provides
forpositioning and alignment of solar panel module 110
relative to shoe 130. Attachment modules 140 may be
attached through non-threaded holes to shoe 130 by
bolts passing through one of rear mounting holes 150
and forward mounting hole 160 for a rear and a forward
attachment module 140 respectively. In this manner,
solar panel modules 110 may be secured in place
relative to shoe 130 and relative to one another in a
fashion compatible with a number of commercially
available solar panels. Other configurations may be
designed to permit compatibility with multiple panel
types whether attaching at this portion of the solar
panel or designed for integration with future solar
panels, based on the disclosure provided herein. FIG.
9 illustrates an array 100 of solar panel modules 110
with another embodiment of a shoe, e.g. shoe 430. Shoe
430 is illustrated in greater detail in FIG. 10. As
illustrated in FIG. 10, shoe 430 may comprise multiple
ballast elements 420. Illustrated in FIG. 10 is a shoe
430 with two similar sized ballast elements 420, one
on each side of link 410. In this example, the link
410 is comprised of two pieces (a left and right side
piece) as described below. The ballast elements may
rest on link platform 415 illustrated in FIG. 11. In
some embodiments, ballast elements 420 may be held in
place on link platform 4 15 by forward retaining tab
415a, rear retaining tab 4 15b, and side retaining tab
415c. In some embodiments one or more of these tabs
may be connected to one or more other of these tabs.
In some embodiments, more or fewer retaining tabs may
be present. In another embodiment, ballast elements
420 may additionally or alternatively be secured to
link platform 415 by an adhesive, or by a fastener or
fasteners such as, for example, screws or bolts.
Ballast elements 420 may in some embodiments comprise
similar materials as ballast element 320 described
above. In some embodiments, ballast elements 420 may
comprise standard size concrete blocks, such as, for
example, blocks with dimensions of 8 inches wide x 8
inches tall x 16 inches long, which may be available
at numerous home improvement and/or building supply
stores. Where the links are designed to permit use
with standard sized, commercially available blocks,
the need to ship heavy ballast elements along with
other 



elements of the system may be reduced (although one
could ship the ballast elements or design ballast
element specifically for use with links 410). A
purchaser/installer of the system could purchase the
ballast blocks locally. Although two similarly size
ballast elements 420 are illustrated in FIG. 10, it is
to be understood that alternate embodiments may
include left and right and/or front and back ballast
elements having different configurations, multiple
ballast elements on each side, or a single ballast
element. If more than two ballast elements are
utilized, these ballast elements maycomprise, for
example, Standard sized building materials, including,
for example, standard sized bricks with dimensions of
3 5/8 inches wide x 2 iL inches high x 8 inches long.
If more than two ballast elements are used, they may
be mounted on link platform 415 in a stacked or a
side-by-side configuration, or both. Link 410 may be a
single integral unit, or multiple units. As
illustrated in FIG. 11, for example, link 410 may
comprise two sides 410a and 410b. hi this example, the
sides include a mechanism for attaching the sides to
each other. In this embodiment, the sides may be
joined together by, for example, connectors 422 and
tab 41Ot. Connectors 422 on link side 410a may fit
though holes 470 in link side 410b. Tab 41Ot may fit
about a rear portion of link side 410a. Connectors 422
may pass through holes 470 in link side 410a or may be
bonded to link side 410a by means of, for example,
welding or soldering. Connectors 422 may be, for
example, bolts, pern nuts, or other connectors known
in the art. In this example, once connectors 422 are
passed through holes 470 in link side 410b, a securing
element, such as, for example, a nut or a pin may be
coupled to connectors 422 to secure link side 410a to
link side 410b. FIG. 12 illustrates how a deflector
102 may be attached to shoe 430. In this example, link
sides 410a and 410b are joined, and connectors 422
protrude from holes 470. A defector 120 is then placed
on link 410 such that connectors 422 extend through
holes in the deflector. A securing element, in this
example nut 424, is then used to secure the deflector
to link 410 by way of connectors 422. In another
embodiment, tabs on a first side 410b of link 410 may
be positioned into and slid into place into holes or
slots in link side 410a in order to join sides 410a
and 410b. In other embodiments, tabs and/or holes
and/or slots may be provided on either or both of
sides 



410a and 410b. Alternatively, sides 410a and 410b
could be joined by welding, by an adhesive, by
fasteners such as screws or bolts, or by other
fastening methods known in the art. This may be done
in advance or at the time of installation. Link sides
410a and 410b may each comprise a mechanism or
mechanisms to facilitate in mounting of deflectors. Pn
some embodiments, the mechanism includes a number of
deflector mounting holes 470. Link 410 may comprise 3
deflector mounting holes on one or both of sides 410a
and 410b, or in other embodiments may comprise fewer
or greater numbers of deflector mounting holes 470.
Deflector mounting holes 470 on side 410a may be
aligned or offset from deflector mounting holes 470 on
side 410b. If the deflector mounting holes 470 on link
sides 410a and 410b are aligned with each other,
deflectors 120 may be mounted to link 410 which have
mounting tabs and/or holes which are aligned on either
side of the deflector120. A side of one deflector 120
may be attached to link side 410a while a side of
another deflector 120 may be attached to link side
410b. Link 410 may comprise a pad or sole (not shown)
on its underside. This pad or sole may be made from
similar materials as described above with reference to
sole 330. Referring to FIG. 13, there is illustrated a
flowchart 500 of a method of forming a solar module
integration system according to an aspect of the
present inventions hi act 510 a link 310, 410 is
formed. Link 310, 410 may be made from metals such as
stainless steel, mild steel, or aluminum, UV resistant
plastic, fiberglass, concrete, or other materials. In
some embodiments, link 310, 410 may be made from 0.075
inch thick cold rolled mild steel. The mild steel may
be cut, bent into the shape of link 310, 410, and
hot-dip galvanized. In other embodiments, link 310,
410 may be extruded. In embodiments of link 310
similar to that illustrated in FIG. 4, link 310 may be
formed as a single piece. In embodiments of link 410,
similar to that illustrated in FIG. 11, the link 410
may be fabricated as two separate pieces 410a and 410b
that are later joined. Rear mounting hole or holes
150, forward mounting hole or holes 160, deflector
mounting hole or holes 170, and grounding attachment
hole 180 may formed in link 310, 410 by for example,
drilling or punching. In act 520 the link 310, 410 is
joined to a ballast 320, 420. Ballast 320, 420 maybe
formed from, for example, poured, dry cast, wet cast,
or hydraulically pressed concrete, 



recycled rubber, polymer concrete, or other materials.
Ballast 320, 420 may be bought off the shelf from a
hardware or building supply store. In embodiments
utilizing a link 310 similar to that illustrated in
FIG. 4, the link 310 may be placed into a mold in
which ballast 320 may be formed, thereby casting link
310 directly into ballast 320. Alternatively, ballast
320 may be formed with a slit cut for link 310 to be
mounted into and link 310 may be mounted in this slit
and secured using, for example, an adhesive or a
fastener or fasteners such as screws or bolts. In
embodiments utilizing a link 410 similar to that
illustrated in FIG. 11, ballast or ballasts 420 may be
secured to link platform 415 by forward retaining tab
415a, rear retaining tab 415b, and side retaining tab
415c. In other embodiments, ballast elements 420 may
additionally or alternatively be secured to link
platform 415 by an adhesive, or by a fastener or
fasteners such as, for example, screws or bolts.
Ballast 320, 420 may include one or more wire chases
340. These wire chases 340 may be molded into the
ballast 320, 420, cut into the ballast after it is
formed, or may be formed by casting a Y " diameter (or
greater) piece or pieces of PVC pipe or other material
into the ballast 320, 420 during the manufacture
thereof.In act 530, a sole 330 is attached to ballast
310. This act may be performed in embodiments
utilizing a link similar to link 310 and a ballast 320
that has an exposed lower surface that may be at least
partially covered by sole 330. In some embodiments,
act 530 may be performed concurrently with act 520
wherein a sole 330 with extending fingers or other
elements and/or intruding holes or recesses may be
bound to ballast 310 by casting ballast 320 about the
extending fingers or other elements and/or into the
intruding holes or recesses. In other embodiments,
sole 330 may be adhered to ballast 320 using an
adhesive such as, for example, an epoxy, or by
mechanical fasteners such as, for example, screws or
bolts. The sole 330 may be formed from any material
that can be considered an "inert pad" by the roofing
industry. In some embodiments sole 330 may be made
from recycled, non-vulcanized crumb rubber available
from Unity Creations Ltd. of Hicksville, NY. In other
embodiments sole 330 may be made from natural rubber
or EPDM. In further embodiments, sole 330 may be
formed of rubber or other material sprayed or
deposited in liquid form onto ballast 310. In
embodiments where a link similar to link 410 is
utilized and a sole is not desired to be attached to
ballast 420 on an exposed on a lower surface, act 530
may be replaced by an act 



in which a sole 330 is bound to at least part of a
lower surface of link 410. The sole 330 utilized in
these embodiments may be formed of similar materials
as the sole in embodiments where the sole is bound to
a ballast 310. In embodiments where a link similar to
link 4 10 is utilized, sole 330 may be bound to a
lower surface of link 410 using an adhesive, such as
for example, epoxy, using fasteners such as, for
example, screws or bolts, or may be sprayed or melted
onto a lower surface of link 410. Lower surface of
link 410 may comprise holes, extrusions, or roughened
areas (not shown) to facilitate the adherence of sole
330 thereto. In act 540, the completed shoes 130, 430
are arranged on a roof or other mounting surface and
solar panel modules 110 are attached thereto. Solar
panel modules 110 may be attached to shoes 130, 430
utilizing attachment modules 140, as is illustrated in
FIGS. 6-8 or may be joined to shoes 130, 430 using
other fasteners or mechanisms known in the art. In
instances where a mounting surface is not entirely
level, solar panel modules 110 may be attached to
different rear mounting holes 150 and/or different
forward mounting holes 160 on different shoes in order
to maintain the solar panel modules 110 in alignment
with and/or at a similar horizontal level as adjacent
solar panel modules 110. In some embodiments,
additional stabilizing members, such as, for example,
metal rails (not shown) may interconnect shoes 130.
This may impart an increased rigidity to the solar
panel module array. In some embodiments,shoes 130 may
be mechanically attached to the roof or other mounting
surface upon which they are mounted. In act 550,
wiring supplying power from solar panel modules 110
may be routed through wire chases 340 in ballasts 320,
420 and grounding wires may be attached to grounding
terminal or hole 180. In some embodiments, shoe 130,
430 may be provided to an installation site with power
and ground wires previously installed in wire chases
340. In act 560, deflectors 120 may be attached to
shoes 130, 430. Deflectors 120 may be adjustably
mounted to shoes 130, 140 by the selection of
appropriate mounting holes 170 on shoes 130, 430, or
in some embodiments by aligning slot shaped mounting
holes in deflector 120 to mounting holes 170.
Deflectors 120 may in some embodiments be mounted to
shoes 130, 430 such that upper edges of the deflectors
are aligned with upper edges 210 of solar panel
modules 110. 



It is to be appreciated that acts 510 - 560 of
flowchart 500 may in some embodiments be performed in
alternate orders. It is also to be appreciated that
not all acts need be performed in all embodiments, and
that in some embodiments additional or alternate acts
may be performed. Having thus described several
aspects of at least one embodiment of this invention,
it is to be appreciated various alterations,
modifications, and improvements will readily occur to
those skilled in the art. Such alterations,
modifications, and improvements are intended to be
part of this disclosure, and are intended to be within
the spirit and scope of the invention. Accordingly,
the foregoing description and drawings are by way of
example only.CLAIMS 1) A solar module mounting system
component comprising: a ballast; and a link member
embedded in the ballast, the link member being adapted
for coupling to a solar panel module. 2) The solar
module mounting system of claim 1, further comprising:
an attachment module configured to be mechanically
couplable to the link member; and wherein the link
member is adapted to be couplable to the attachment
module. 3) The solar module mounting system of claim
1, wherein the link member is adapted to be directly
couplable to the attachment module. 4) The solar
module mounting system of claim 1, further comprising:
a deflector adapted to be mechanically couplable to
the link member. 5) The solar module mounting system
of claim 1, wherein: the link member is adapted to
permit coupling the solar panel module to the link
member at a plurality of heights with respect to the
ballast. 6) The solar module mounting system of claim
1, further comprising a wire chase disposed in the
ballast. 7) The solar module mounting system of claim
1, wherein the link member further comprises a
grounding attachment. 



8) The solar module mounting system of claim 1,
wherein the ballast comprises concrete.9) The solar
module mounting system of claim 1, wherein the ballast
comprises rubber. 10) The solar module mounting system
of claim 1, further comprising a sole coupled to the
ballast. 11) The solar module mounting system of claim
10, wherein the sole substantially covers a surface of
the ballast. 12) A link member for a solar module
mounting system comprising: a first portion including
a first facility for attaching to a solar panel
module; a second portion including a second facility
for attaching to a second portion of a solar panel
module; and a third portion adapted to receive and
substantially carry the weight of a first ballast. 13)
The link member of claim 12, further comprising the
first ballast, and wherein the first ballast is a
pre-formed block. 14) The link member of claim 12,
further comprising a sole coupled to a surface of the
link member. 15) The link member of claim 12, wherein
the first facility is adapted to be coupled to the
solar panel module at a plurality of heights with
respect to the first ballast. 16) The link member of
claim 12, wherein the third portion includes at least
one ballast retaining tab. 17) The link member of
claim 12, wherein the link member includes a mechanism
to attach a separate link member.18) The link member
of claim 12, further comprising a fourth portion
adapted to receive and substantially carry the weight
of a second ballast. 19) A method of installing a
solar panel array, the method comprising acts of:
providing a solar panel; 



coupling an attachment module to the solar panel; and
after coupling the attachment module to the solar
panel, coupling the attachment module to a support
member. 20) The method of claim 19, wherein the
attachment module comprises: a first section with a
first surface; a second section with a second surface,
the second section coupled to the first section, the
first surface spaced from the second surface, the
second section defining a threaded hole; and a
fastener for retaining a portion of a solar panel
module between the first surface and the second
surface. 21) A method of installing a solar panel
array, the method comprising acts of: providing a
support mechanism; providing a solar panel; selecting
a height on the solar panel for attaching the panel;
and attaching the panel at the selected height. 22)
The method of claim 21, further comprising a step of
attaching a deflector to the support mechanism. 23) A
support mechanism for a solar panel to be installed on
a roof, comprising: a ballast;a link member in contact
with the ballast so that the link member and ballast
are maintained in a secure relationship; and a sole to
protect the roof from damage from the link member and
ballast. 24) The support mechanism of claim 23,
wherein the sole is attached to the ballast. 25) The
support mechanism of claim 23, wherein the sole is
attached to the link member. 


