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GROUND MOUNTED SOLAR POWER
ASSEMBLY

CROSS REFERENCE TO RELATED
APPLICATION

This application claims the benefit of U.S. Provisional
Application Ser. No. 63/180,799 filed Apr. 28, 2021, the
content of which is hereby incorporated by reference in its
entirety.

BACKGROUND OF THE INVENTION

This invention is directed to a solar mounting assembly
and more particularly to an improved manner of attaching
solar panels to a support system and an improvement in
design of the central pivot member to reduce the number of
parts needed and to reduce shipping and handling costs.

Solar power assemblies are known in the art. Solar panels
are mounted on rooftops and on ground mount stands.
Rooftop mounting is done when space is limited and when
system sizes are small while ground mounted systems are
used when space is available and systems are large. This
invention provides for cost reductions in a pivotable ground
mount system as disclosed in U.S. Pat. No. 9,551,508 which
provides for higher energy yields due to adjustment of
panels to the sun during seasonal changes of the sun’s
location in the sky.

With one example the pivot point member is a pipe that
must be sizeable to withstand wind forces. Typically this
pipe is a single pipe that must be 40+ feet long to achieve
efficient array size. This invention provides for segmented
pipe assemblies achieving total lengths needed without the
costs involved with handling long, heavy pipes.

Segments of pipes are bolted together at the install site.
Shipment lengths of these pipes can be in the 10' range and
can be stacked on a pallet, thereby enabling standard ship-
ping and handling methods. Costs are reduced considerably.
Additionally, each pipe segment enables each rail assembly
to be the same part number as dimensions are consistent.
Therefore, to achieve these cost savings a new assembly is
needed to address current issues and costs.

By bolting these segments together an array can be built
that is segmented with one leg per segment, one ‘wing’
bolted to a plate in the center of the section and a wing on
each end that is shared with adjacent sections. Rails that
mount to wings are always of equal length and therefore
only one part number of rail will be needed except for the
outer rail which extends past the end wing. Because solar
panels come in many different widths and lengths, the
slotted hat rail, which is part of this assembly, allows for
mounting by clamping down on the frame of a panel rather
than using a direct bolt design which would require different
hole spacings for each size of panel.

Keeping the energy yield benefits of a tiltable stand while
making the stand universal provides significant cost savings
from reduced part numbers and reduced shipping and han-
dling costs as well as improving on-site assembly time in
handling smaller parts and less complexity of parts used.

An objective of the present invention is to provide a solar
panel assembly that reduces the number of parts needed to
reduce costs and shipping expense.

Another objective of the present invention is to provide
segmented pipe assemblies to achieve desired lengths with-
out the cost of handling long and heavy pipes.
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These and other objectives will be apparent to those
having skill in the art based upon the following written
description, drawings and claims.

SUMMARY OF THE INVENTION

A solar panel assembly has at least one solar panel array
pivotally connected to a plurality of legs using a support
beam. Cross members are connected to the support beam
and extend transversely in relation to the support beam. The
cross members are positioned in parallel space relation along
a length of the support member. Connected to the cross
members are a plurality of rail members.

The rail members have a top wall having a plurality of
slots that extend along the length of the top wall in a first and
a second row. The top wall terminates into a pair of side
walls that extend perpendicularly in relation to the top wall.
The side walls terminate into a pair of feet that extend
outwardly away from the top wall and are perpendicular in
relation to the side walls.

The slots have a first end and a second end and are
positioned so that the slots in the first row overlap the slots
in the second row. Also, each end of the plurality of rail
members has a half slot positioned so that when adjacent rail
members butt up against one another a full slot is formed.
Each end of the plurality of rail members has a pair of holes
that receive bolts to secure the plurality of rail members to
the cross members.

Each solar panel is mounted to a frame having a first
member that extends outwardly from an outer edge of the
solar panel and terminates in an outer edge member that is
perpendicular in relation to the first member and extends
downwardly from the first member. The outer edge member
terminates in a second member that is perpendicular in
relation to the outer edge member and extends inwardly to
a position below and parallel to the first member. A lock-
down plate having a hole is positioned on top of the second
member and the hole is aligned with a slot of one of the
plurality of rail members such that a bolt is received through
the hole and the slot and secured with a nut and washer to
provide a clamping force to the second member.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of a rail member for a solar
panel assembly;

FIG. 2 is a side sectional view of a solar panel assembly;
and

FIG. 3 is a perspective view of a solar panel assembly.

DETAILED DESCRIPTION

Referring to the Figures, the solar panel assembly 10 has
one or more solar panel arrays 12 that are pivotally con-
nected to a plurality of legs 14. The pivotal connection is of
any type and in one example a pivotal connection as
disclosed in U.S. Pat. No. 9,551,508 incorporated herein by
reference in its entirety is used including a support beam 16
that is rotatably connected to a plurality of legs 14 by a
clamping mechanism (not shown).

Connected to and extending transversely in relation to the
support beam 16 are cross members 18. The cross members
18 are positioned in parallel spaced relation along the length
of the support beam 16. Connected to and extending
between the cross members 18 are a plurality of spaced rail
members 20. In a preferred example the rail members 20 are
elongated with a top wall 22 that terminates into a pair of
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side walls 24 that extend perpendicularly in relation to the
top wall 22. The side walls 24 terminate into a pair of feet
or flanges 25 that extend outwardly away from the top wall
22 and are genuinely perpendicular in relation to the side
walls 24.

The top wall 22 has a plurality of slots 26 that extend
along the length of the top wall 22 in a first 28 and a second
30 row that are in spaced parallel relation. The slots 26 have
a first end 32 and a second end 34 and are positioned so that
the slots 26 in the first row 28 overlap the slots in the second
row 30. In other words, the first end 32 of a slot 26 in the first
row 28 extends beyond the second end 34 of a slot 26 in the
second row 30. Also, at each end 36 of the rail member 20
there is a half slot 38 that when the ends 36 of two adjacent
rail members 20 butt up against one another a full slot 26 is
formed. The ends 36 have a pair of holes 37 that receive
bolts 39 to secure the rail members 20 to the cross members
18.

Each solar panel 12 is mounted to a frame 40. The frame
40 has a first member 42 that extends outwardly from an
outer edge 44 of the solar panel and terminates in an outer
edge member 44 that is perpendicular in relation to the first
member 42 and extends downwardly from the first member
42. The outer edge member 44 terminates in a second
member 46 that is perpendicular in relation to the outer edge
member 44 and extends inwardly to a position below and
parallel to the first member 42.

To secure the solar panel 12 to the rail member 20 a
lockdown plate 50 having a hole 52 is placed on top of the
second member 46 and a hole 52 is aligned with a slot 26.
A bolt 39 is inserted through a hole 52, and a slot 26 and
secured with a nut 54 and washer 56. When tightened the
lockdown plate 50 assists in maintaining the bolt 39 in
position while also adding a clamping force to the second
member 46 of frame 40. Through testing, the use of the bolt
39 and lockdown plate 50 to connect the frame 40 to the rail
member 20 has held when subjected to three times the force
of a 90-mph wind. Preferably four bolts 39 and lockdown
plates 50 are used per solar panel 12. Using the lockdown
plate and slot allows for different sizes of panels to be used
on arrays with fixed-spaced rails.

From the above discussion and accompanying figures and
claims it will be appreciated that the solar panel assembly 10
offers many advantages over the prior art. It will be appre-
ciated further by those skilled in the art that other various
modifications could be made to the device without parting
from the spirit and scope of this invention. All such modi-
fications and changes fall within the scope of the claims and
are intended to be covered thereby. It should be understood
that the examples and embodiments described herein are for
illustrative purposes only and that various modifications or
changes in the light thereof will be suggested to persons
skilled in the art and are to be included in the spirit and
purview of this application.

What is claimed is:

1. A solar panel assembly, comprising:

at least one solar panel array pivotally connected to a

plurality of legs using a support beam;

cross members connected to and extending transversely in

relation to the support beam, wherein the cross mem-
bers are positioned in parallel spaced relation along a
length of the support beam; and

a plurality of rail members connected to the cross mem-

bers wherein the plurality of rail members have a top
wall with a plurality of slots that extend along a length
of the top wall in a first and a second row wherein each
end of the plurality of rail members has a half slot
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positioned so that when adjacent rail members butt up
against one another a full slot is formed.

2. The assembly of claim 1 wherein the top wall of the
plurality of rail members terminates into a pair of side walls
that extend perpendicularly in relation to the top wall.

3. The assembly of claim 2 wherein the side walls
terminate into a pair of feet that extend outwardly away from
the top wall and are perpendicular in relation to the side
walls.

4. The assembly of claim 1 wherein the slots have a first
end and a second end and are positioned so that the slots in
the first row overlap the slots in the second row.

5. The assembly of claim 1 wherein each end of the
plurality of rail members have a pair of holes that receive
bolts to secure the plurality of rail members to cross mem-
bers.

6. The assembly of claim 1 wherein a solar panel of the
at least one solar array is mounted to a frame having a first
member that extends outwardly from an outer edge of the
solar panel of the at least one solar panel array and termi-
nates in an outer edge member that is perpendicular in
relation to the first member and extends downwardly from
the first member.

7. The assembly of claim 6 wherein the outer edge
member terminates in a second member that is perpendicular
in relation to the outer edge member and extends inwardly
to a position below and parallel to the first member.

8. The assembly of claim 7 wherein a lockdown plate
having a hole is positioned on top of the second member and
the hole is aligned with a slot in one of the plurality of rail
members such that a bolt is received through the hole and the
slot and secured with a nut and washer to provide a clamping
force to the second member.

9. A solar panel assembly, comprising:

at least one solar panel array pivotally connected to a

plurality of legs using a support beam;

cross members connected to and extending transversely in

relation to the support beam, wherein the cross mem-
bers are positioned in parallel spaced relation along a
length of the support beam; and

a plurality of rail members connected to the cross mem-

bers wherein the plurality of rail members have a top
wall with a plurality of slots that extend along a length
of the top wall in a first and a second row, the plurality
of slots having a first end and a second end wherein the
slots are positioned such that the first end of a slot in the
first row extends beyond the second end of a slot in the
second row.

10. The assembly of claim 9 wherein the top wall of the
plurality of rail members terminates into a pair of side walls
that extend perpendicularly in relation to the top wall.

11. The assembly of claim 10 wherein the side walls
terminate into a pair of feet that extend outwardly away from
the top wall and are perpendicular in relation to the side
walls.

12. The assembly of claim 9 wherein each end of the
plurality of rail members has a half slot positioned so that
when adjacent rail members butt up against one another a
full slot is formed.

13. The assembly of claim 12 wherein each end of the
plurality of rail members have a pair of holes that receive
bolts to secure the plurality of rail members to cross mem-
bers.

14. The assembly of claim 9 wherein each solar panel is
mounted to a frame having a first member that extends
outwardly from an outer edge of the solar panel and termi-
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nates in an outer edge member that is perpendicular in
relation to the first member and extends downwardly from
the first member.

15. The assembly of claim 14 wherein the outer edge
member terminates in a second member that is perpendicular 5
in relation to the outer edge member and extends inwardly
to a position below and parallel to the first member.

16. The assembly of claim 15 wherein a lockdown plate
having a hole is positioned on top of the second member and
the hole is aligned with a slot in one of the plurality of rail 10
members such that a bolt is received through the hole and the
slot and secured with a nut and washer to provide a clamping
force to the second member.
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