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(57) ABSTRACT 

In one embodiment, the present invention includes a roof 
Support apparatus which may be used for securing a load to a 
tile-covered roof. The roof Support apparatus comprises a 
mounting plate, a first and second attachment member, an 
upper Support member, and a load. The mounting plate 
engages its base with an upper Surface of the roof. A track of 
the mounting plate extends parallel to the base and has a width 
less thana width of said base. The first and second attachment 
members are adapted to extend downward through an 
exposed surface of the base on both sides of the track. The 
upper Support member is adapted to pass vertically upward 
through an opening in a roof covering material. Such as tile, 
and engage a screw which may slide along the tack until the 
screw and the upper Support member are fully engaged. 

20 Claims, 8 Drawing Sheets 
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1. 

ROOF SUPPORTAPPARATUS FOR SOLAR 
PANELS 

CROSS REFERENCE TO RELATED 
APPLICATIONS 5 

Not Applicable 

BACKGROUND 
10 

The present invention relates to roof support, and in par 
ticular, to tile roof Support apparatus for Solar panels. 

Satellite dishes and Solar panels are often Supported upon a 
roof. These loads stand off from the roof shingles and require 
Support for their weight. These loads may also experience 
lateral or upward forces which may be caused by large gusts 
of wind. 

Attaching Support for tile roofs presents a special problem 
due to their uneven Surfaces and the ceramic and cement 
material of the tiles which may be brittle. In this case, the roof 
supports cannot be attached on top of the tile roof. Roof 
rafters and under-lying decking (like plywood or planking) 
typically provide the Support required to mount loads such as 
satellite dishes and solar panels to tile roofs. FIG. 1 illustrates 
an example of a tile roof 100 which may require a mounting 
of a load. 

Tile roof 100 includes rows of adjacent tiles 101 inter 
locked and Successively overlapping each other from one row 
to another. In some instances, the tiles 101 may be attached by 
nails hammered into holes (e.g. nail 102) which attach each 
tile to the under-lying plywood 103. The plywood 103 may be 
covered by tar paper or other protective material (not shown) 
which provides an additional barrier to moisture. The under 
lying plywood 103 is attached to rafter 104 to provide Sup 
port. 

Current Support apparatus do not provide adequate Support 
for lateral forces or forces perpendicular to the plane of the 
roof deck on the Supports and may not be rigid enough to 
prevent movement of the supports. Forces in parallel with the 
roof line may create pressure on the tiles and may cause 
cracking of the tiles and Subsequent leaks around the area of 
the Support members. Additionally, the loads that require 
Support can be very large. It is generally desirable to improve 
the load bearing capacity of the Support stantions. Finally, 
given the weight of the loads, it is desirable to mount the 
Support members in underlying rafters or roof support beams. 
However, such beams typically do not align with the tiles in a 
way that is conducive for effective mounting. Accordingly, it 
is desirable to have a roof support apparatus that provides 
both flexibility and strength in positioning the various points 
of attachment. 

Thus, there is a need for improved roof support. The 
present invention solves these and other problems by provid 
ing tile roof support apparatus for Solar panels. 
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SUMMARY 

In one embodiment, the present invention includes a roof 
Support apparatus which may be used for securing a load to a 
tile-covered roof. The roof Support apparatus comprises a 60 
mounting plate, a first and second attachment member, an 
upper Support member, and a load. The mounting plate 
engages its base with an upper Surface of the roof. A track of 
the mounting plate extends parallel to the base and has a width 
less thana width of said base. The first and second attachment 65 
members are adapted to extend downward through an 
exposed surface of the base on both sides of the track. The 

2 
upper Support member is adapted to pass vertically upward 
through an opening in a roof covering material. Such as tile, 
and engage a screw which may slide along the tack until the 
screw and the upper Support member are fully engaged. 
The following detailed description and accompanying 

drawings provide a better understanding of the nature and 
advantages of the present invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 illustrates an example of a tile roof which may 
require a mounting of a load. 

FIG. 2A illustrates an exploded view of a roof support 
apparatus according to one embodiment of the present inven 
tion. 

FIG. 2B illustrates a hex head of a hex screw and a square 
head of a box screw. 

FIG.3 illustrates an exploded view of an assembly of a roof 
Support apparatus onto a roof according to one embodiment 
of the present invention. 

FIG. 4 illustrates a mounting plate engaged upon the roof 
according to one embodiment of the present invention. 

FIG.5 illustrates a roof support apparatus after flashing has 
been added according to another embodiment of the present 
invention. 

FIG. 6 illustrates a vertical cross-sectional view of roof 
support apparatus 500 taken on line 6-6 of FIG. 5. 

FIG. 7 illustrates a vertical cross-sectional view of the roof 
support apparatus 500 taken on the line 7-7 of FIG. 5. 

FIG. 8 illustrates a plurality of solar panels utilizing a 
plurality of roof support apparatus according to another 
embodiment of the present invention. 

DETAILED DESCRIPTION 

Described herein are techniques for roof Support appara 
tus, which may be used for Solar panels for example. In the 
following description, for purposes of explanation, numerous 
examples and specific details are set forth in order to provide 
a thorough understanding of the present invention. It will be 
evident, however, to one skilled in the art that the present 
invention as defined by the claims may include Some or all of 
the features in these examples alone or in combination with 
other features described below, and may further include 
modifications and equivalents of the features and concepts 
described herein. 

FIG. 2A illustrates an exploded view of a roof support 
apparatus 200 according to one embodiment of the present 
invention. Roof support apparatus 200 includes mounting 
plate 201, an upper Support member 206, an attachment mem 
ber 202, an attachment member 203, a screw 219, and two 
washers (204 and 205). Roof support apparatus 200 provides 
adjustment of the Support while providing Support against 
lateral forces. 
The mounting plate may be made from a solid piece or 

assembly of elongated material Such as metal or metal alloy, 
Such as Aluminum, Zinc, or Steel, or a reinforced thermoplas 
tic or thermoset material, for example. Mounting plate 201 
has a base 210 and a track 209. Track 209 extends parallel to 
base 210 and protrudes upward from base 210. 

Base 210 has a width 211 greater than a width 212 of track 
209. The greater width 211 of base 210 forms an exposed 
surface 213 adjacent to and on one side of track 209 and an 
exposed surface 214 adjacent to and on the other side of track 
209. In this embodiment, base 210 has holes at location 215 
216 for attaching the mounting plate onto the roof. 
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Track 209 has wall 217, wall 218, and an intermediate plate 
221. Wall 217-218 and intermediate plate 221 form an inter 
nal cavity in which screw head 220 of screw 219 may enter. 
Intermediate plate 221 extends parallel with base 210 and 
bridges wall 217 with wall 218 and provides a planar surface 
in which screw head 220 may lye upside down and perpen 
dicular to base 210. In particular, screw 219 may include a 
head 220 and threaded cylindrical shaft section, and in this 
embodiment the head 220 may be positioned in the downward 
direction such that the threaded shaft section extends in the 
upward direction as shown. After screw 219 is inserted into 
the cavity, wall 217 and 218 prevent screw 219 from vertically 
exiting the cavity. The cavity may have dimensions such that 
a screw head 220 cannot rotate within the cavity, but may slide 
freely along track 209. 

Upper Support member 206 has an elongated shape. In one 
embodiment, the upper support member 206 is a post, for 
example. The elongated shape has an upper Surface 207 and a 
lower surface 208. For example, a post may be an elongated 
cylindrical post having flat distal and proximate ends. The 
post may also be square, rectangular, hexagonal, or other 
shapes, for example. A hole at location 223 may be tapped 
into the bottom portion of upper support member 206 such 
that the lower surface 208 is penetrated. The resulting tapped 
hole may be utilized in securing upper support member 206 to 
mounting plate 201. A second tapped hole at location 222 
may be made which penetrates upper surface 207, and a screw 
224 may be threaded into the tapped hole to secure a load 225 
to upper support member 206. This second tapped hole at 
location 222 and its corresponding screw may be the means of 
attachment of load 225 to upper support member 206. 

Attachment member 202 and 203 are screws in this 
embodiment (e.g., wood lag screws). Attachment member 
202 passes through a hole at location 215 in surface 213 and 
attachment member 203 passes through a hole in surface 214 
on the other side of track 209 at location 216. The holes may 
be positioned at the center of the length of the mounting plate 
201 along a line perpendicular to the length of the mounting 
plate on either side of track 209, for example. Attachment 
members 202-203 are adapted to secure to the same rafter in 
a roof and prevent movement away from an axis 226. For 
example, roofs are typically configured at Some angle. 
Accordingly, if a load is mounted to a roof, there is typically 
a component of force perpendicular to the roof and another 
component in parallel with the roof. The parallel component 
may be countered by an equal but opposite force shown at 
227. If only one mounting screw were used to attach mount 
ing plate 201 to a roofrafter, the load force and the force in the 
direction 227 on one end of track 209 may cause a rotational 
force on mounting plate 201 about a axis 226. In this embodi 
ment, multiple attachments are positioned on either side of 
track and positioned a distance from axis 226 to improve the 
strength of the apparatus against Such rotational forces, as 
well as to increase the resistance to fastener pull-out due to 
uplift forces perpendicular to the plane of the roof deck. 
Washers 204 and 205 may be used to further secure screws 
202 and 203. 

FIG. 2B illustrates a hex head 220 of a hex screw and a 
square head 240 of a box screw. Hex head 220 has a diameter 
d and a diameterd. A width of the cavity of track 209 formed 
between wall 217 and 218 may be less than diameter d, and 
greater than diameter d. Accordingly, screw 219 may move 
along the entire length of track 209. In particular, hex screw 
head 220 may slide within the cavity of track 209 along the 
entire length of the track, but is prohibited from rotating 
within track 209, for example, when upper support member 
206 is engaging screw 219 during an assembly. Similarly, 
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4 
square head 240 has a diameter d3 and a diameter d4. In a 
similar way to hex head 220, the width of the cavity may be 
less than diameter d4 and greater than diameter d3. More 
generally, in one example embodiment, the head 220 of a 
screw 219 may have a first and second flat outer (or radial) 
surface, such as hex head 220 or square head 240, where first 
and second flat Surfaces are in parallel and separated by a 
distanceless than the distance betweenwalls 217-218 of track 
209, and where a distance from one edge of the first flat 
Surface to another edge of the second flat surface is greater 
than the distance between walls 217-218 of track 209 so that 
the screw may move inside the track but cannot rotate within 
the track. For instance, if each flat surface around the perim 
eter of the screw head has an edge, then a distance from a first 
edge of a first flat Surface to a first edge of a second flat Surface 
is less than the distance between the walls 217-218 to allow 
horizontal travel along the length of the track. Further, a 
distance from the first edge of the first flat surface to a second 
edge of the second flat Surface may be greater than the dis 
tance between the walls 217-218 to prevent rotation of the 
screw inside the track. 
FIG.3 illustrates an exploded view of a roof support appa 

ratus onto a roof 100 according to one embodiment of the 
present invention. The assembly 300 includes mounting plate 
201, attachment members 202-203, a roof 100, upper support 
member 206, screw 219, and a means for attaching a load 303. 
Roof 100 also includes under-lying plywood 103, rafter 104, 
and a removed tile 302. The under-lying plywood 103 is 
attached to rafter 104 to provide support. Roof support appa 
ratus 300 is assembled in a method which provides a secure 
support of the load 303 to the roof 100 in a straight forward 
a. 

Rooftile 302 is removed in a location to place a support and 
a centerline 304 is established which is perpendicular to rafter 
104 and on the planar upper surface 307 of the roof 100 (i.e. 
on the top surface of under-lying plywood 103). Holes 305 
and 306 may be piloted to assist in the alignment and orien 
tation of the mounting plate 201. The attachment members 
202-203 (e.g. lag bolts) attach the mounting plate 201 to the 
rafter 104 through holes in mounting plate 201 at location 305 
and 306 respectively. 
A head of screw 219 is placed into track 209 of mounting 

plate 201 such that a threaded shaft of screw 219 is exposed 
above track 209 at a location corresponding to a peak of the 
tile 302. After the screw 219 is in position, tile 302 is replaced 
in its original position and an opening is created in tile 302 
which will accommodate upper support member 206. The 
opening (or hole) in the tile may be positioned at a peak (or 
high point) in the tile so that upper support member 206 
extends vertically through tile 302 at the highest point in the 
tile. Since water will tend to flow down into the valleys (or low 
points) in the tile, Such a configuration improves the ability of 
the system to keep water from penetrating underneath the tile. 
The present system may also be used with flat tiles, for 
example. It is to be understood that the present system may be 
used with a variety of roofing materials and shapes. 
The upper support member 206 is attached to screw 219 

through the opening in tile 302. The attaching may include 
partially engaging upper support member 206 with screw 219 
and adjusting a horizontal position of upper Support member 
206 such that upper support member 206 stands perpendicu 
lar to base 210 of mounting plate 201 and may be positioned 
to engage the hole in the tile. The adjustment may occur as 
upper support member 206 is rotated onto screw 219 prior to 
fully engaging upper support member 206 with screw 219. In 
other words, upper support member 206 may be partially 
threaded onto screw 219, then moved along the track to a 

UNI - 1020 
Unirac, Inc., et al. v. Ecofasten Solar, LLC 

Page 011



US 7,797,883 B2 
5 

position where the tile may be reinserted onto the roof such 
that the upper support member 206 passes through the hole in 
the tile. Support member 206 may consist of two pieces to 
extend the length if needed for variations in roof geometry or 
tile height. 5 

Flashing 308 may be added to the assembly by placing the 
upper support member through a hole in the flashing 308 and 
aligning the flashing so that it conforms to the shape of tile 
3O2. 
The load 303 may be attached to the upper support member 

using a screw 224 and a tapped hole as previously described. 
FIG. 4 illustrates the roof support apparatus upon the roof 

400 according to one embodiment of the present invention. 
Assembly 400 shows the mounting plate 201, attachment 
member 202, and upper support member 206 in a fully 
assembled position on a roof. Attachment member 203 (not 
shown) would be fully engaged similar to attachment member 
202 on the other side of the track. Bolt 224 attaches load 225 
through a tapped hole (not shown) on the upper Surface of the 
upper support member 206. It is to be understood that the 
shape and configuration of the load may be of a variety of 
shapes for engaging the upper Surface of the upper Support 
member. An L-Beam with a hole for receiving screw 224 is 
shown here only as an example. 
A lateral force 403 on upper support member 206 may 

create a torque 401 and/or 402. Attachment members 202-203 
provide Support and prevent a movement away from center 
line 304. In particular, since upper support member 206 may 
be located at either end of mounting plate 201, force 403 may 
cause torque 402 around the center point of the plate 201. 
Multiple attachment members located a distance from the 
centerline 304 provide reinforcement against such rotational 
stress. Additionally, lower Surface of upper Support member 
206 abuts against a portion of the top surface of track 209 of 
mounting plate 206. Accordingly, force 403 results in a torque 
401 around centerline 304. Again, the use of multiple attach 
ment members positioned a distance from the centerline 304 
through surfaces that create a widened base for the mounting 
plate provide additional Support against Such forces. 

FIG. 5 illustrates a roof support apparatus after flashing 
308 has been added 500 according to another embodiment of 
the present invention. Upper support member 206 is adapted 
to pass vertically upward through the opening of tile 302. 
Roof support apparatus may include flashing 308 formed to 
the shape of tile 302 such that water does not enterthrough the 45 
hole in tile 302. Flashing 308 may be pre-formed to the 
cross-sectional shape of upper Support member 206. Flashing 
308 may extend outward from the upper support member 206 
to provide covering for a space between the hole in the tile and 
the edges of upper support member 206 to prevent water 50 
leakage. Different embodiments of flashing may cover from 
the edge of the upper Support member 206 to an area around 
the hole or even cover the whole tile, for example. A sealant 
may also be inserted into the region between the upper Sup 
port member 206 and the hole in the tile, for example. 

FIG. 6 illustrates a vertical cross-sectional view of roof 
support apparatus 500 taken on line 6-6 of FIG. 5. Mounting 
plate 201 is positioned flush with the roof surface. Attachment 
member 202 (i.e. lag screw in this embodiment) is adapted to 
extend downward through support rafter 104. A portion of 60 
attachment member 202 is screwed (i.e., attached) into Sup 
port rafter 104 and a portion of attachment member 202 is 
abut against a previously exposed surface of the base 210 of 
mounting plate 201 to secure mounting plate 201 to the roof. 
Attachment member 203 (not shown) attaches mounting 65 
plate 201 to support rafter 104 in a similar manner. In this 
embodiment, two holes located midway 602 on the base 210 
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of mounting plate 201 allow for placement of the attachment 
members 202-203. Holes may be placed off center in other 
embodiments. Additional holes may also be used. 

Screw 219 may be inserted into track 209 and positioned to 
engage upper Support member 206 Such that upper Support 
member 206 extends upward through a hole in the tile. In this 
example, mounting plate 201 and track 209 have a length that 
is greater than a width of the tile. Since the position of a rafter 
104 may be offset from the position of a hole in the tile, it may 
be desirable to provide mounting plates that are sufficiently 
long so that the screw 219 and upper support member 206 
may be positioned into alignment with the tile hole regardless 
of the location of the rafter 104. Accordingly, the length of the 
track, and the mounting plate if they are the same length, may 
be approximately equal to the distance between rafters, for 
example. Further, additional holes may be added to the sur 
faces in the mounting plate (e.g., off center) to extend the 
reach of the track. If the mounting plate and track are config 
ured to be strong enough to support the cantilevered loads, the 
mounting holes may be positioned off center to extend the 
cantilever further. 
A load may include a solar panel attached using an L beam 

225, for example. L beam 225 utilizes screw 224 and tapped 
hole to attach the load to upper support member 206. Upper 
support member 206 extends vertically through tile 302 at a 
peak (or high point) in the tile. Flashing 308 provides protec 
tion against water leakage through the roof. 
A portion of lower surface 208 of upper support member 

206 abuts against a portion of at least one upper surface 601 of 
track 209 and a portion of screw head 603 abuts against a 
portion of at least one internal surface 604 of track 209 when 
screw 219 is fully engaged to secure the load and upper 
Support member 206 to the mounting plate as shown. 

FIG. 7 illustrates a vertical cross-sectional view of the roof 
support apparatus 500 taken on the line 7-7 of FIG. 5. The 
illustration shows mounting plate 201, upper Support member 
206, and attachment members 202-203. Mounting plate 201 
includes track 209 and base 210. Base 210 has a width W. 
which is wider than the width of track 209. Width W, provides 
support against lateral force 403. 

Track 209 includes a wall 217, wall 218, and may include 
intermediate plate 221, which define an internal cavity of 
track 209. Wall217 has internal surface 707 which is perpen 
dicular to base 210 and internal Surface 703. Wall 218 has 
internal surface 708 which is perpendicular to base 210 and 
internal Surface 704. Internal Surfaces 707-708 define the 
width of the cavity W. W is less than diameter d of screw 
head 220 of FIG. 2B and greater than diameter d of screw 
head 220 of FIG. 2B. This allows screw 219 to move along 
track 209 when screw 219 is not fully engaged with track 209 
and upper support member 206. This also allows for upper 
support member 206 to be rotated to engage screw 219 such 
that screw 219 does not rotate within the track cavity, and 
upper support member may be tightened onto track 209 by 
rotating upper Support member. FIG. 7 illustrates apparatus 
500 with screw 219 fully engaged with track 209 and upper 
support member 206. 
Wall217 includes an end Surface 709 and wall 218 includes 

an end Surface 710. A distance 711 between end Surface 709 
and end surface 710 is greater than the diameter of a threaded 
shaft of screw 219 so that screw 219 may travel horizontally 
along track 209. Distance 711 is smaller than the diameter of 
the screw head to prevent screw 219 from being vertically 
removed from the cavity. Accordingly, the screw may travel 
freely in the horizontal direction along the track but is verti 
cally locked within the cavity. 
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A height 706 of the cavity of track 209 is defined by 
surfaces 703-704 and an upper surface 712 of intermediate 
plate 221. Height 706 is great enough to allow movement of 
screw 219 when screw 219 is not fully engaged with upper 
support member 206. Height 706 is small enough to allow 
screw 219 to extend vertically out of said track 209 when 
screw 219 is not engaged with upper support member 206. It 
is to be understood that intermediate plate may be optional. In 
other embodiments, the head of the screw may rest on the base 
or the height of the track may be reduced, for example. 
A portion of an upper surface 713 of wall 701 and a portion 

of an upper surface 714 of wall 702 makes contact with a 
portion of lower surface 208 of upper support member 206 
when screw 219 is fully engaged as shown. This contact area 
provides for additional support against lateral force 403. 

FIG. 8 illustrates a solar panel roof system 800 according to 
another embodiment of the present invention. Solar panel 
roof system 800 includes a plurality of solar panels 801 
attached to L beams 802-803. L beams 802-803 are supported 
above roof 100 by a plurality of roof support apparatus 804. 
Each roof Support apparatus of the plurality of roof Support 
apparatus 804 may by similar to roof Support apparatus 
described above. The means for attaching the solar panel to 
each of the roof Support apparatus may vary as described 
above. 
The above description illustrates various embodiments of 

the present invention along with examples of how aspects of 
the present invention may be implemented. The above 
examples and embodiments should not be deemed to be the 
only embodiments, and are presented to illustrate the flexibil 
ity and advantages of the present invention as defined by the 
following claims. Based on the above disclosure and the 
following claims, other arrangements, embodiments, imple 
mentations and equivalents will be evident to those skilled in 
the art and may be employed without departing from the spirit 
and scope of the invention as defined by the claims. 
What is claimed is: 
1. A Support apparatus for securing a load to a roof com 

prising: 
a mounting plate engaging an upper Surface of said roof, 

said mounting plate comprising elongated base and a 
track extending parallel to said base, wherein said track 
extends upward from said base, said base having a width 
greater than a width of said track and forming a first 
exposed surface adjacent to a first side of said track and 
a second exposed surface adjacent to a second side of 
said track; 

a first attachment member adapted to extend through said 
first exposed surface for attaching said mounting plate to 
said roof, said first attachment member having a first 
portion attached to a Supporting rafter in said roof, and a 
second portion abut against said first exposed Surface 
when said first portion is attached; 

a second attachment member adapted to extend through 
said second exposed surface for attaching said mounting 
plate to said roof, said second attachment member hav 
ing a first portion attached to the rafter in said roof, and 
a second portion abuts against said second exposed Sur 
face when said first portion is attached; 

an upper Support member adapted to pass vertically 
upward through an opening in a tile, said upper Support 
member having an elongated shape and a tapped hole, 
said elongated shape having an upper Surface and a 
lower Surface, said tapped hole penetrating said lower 
Surface; 

a screw having a head movably engaged with said track in 
said horizontal direction and a threaded shaft extending 
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8 
upward above said track for engaging said tapped hole in 
the lower Surface of said upper Support member, and 

a load attached to said upper Surface of said upper Support 
member, 

wherein said track and said screw allow horizontal adjust 
ment of said upper Support member relative to said 
mounting plate when said screw is not fully engaged 
with said upper Support member. 

2. The apparatus of claim 1 wherein the first exposed sur 
face includes at least one hole and the second exposed Surface 
includes at least one hole, and wherein the first attachment 
member is a screw extending through said hole in said first 
exposed Surface into a rafter, and wherein the second attach 
ment member is a screw extending through said hole in said 
first exposed surface into the rafter. 

3. The apparatus of claim 2 wherein the at least one hole in 
said first exposed Surface and said at least one hole in said 
second exposed Surface are positioned in the center of the 
mounting plate along a line perpendicular to the elongated 
base. 

4. The apparatus of claim 1 wherein a portion of said lower 
Surface of said upper Support member abuts against a portion 
of at least one upper Surface of said track of said mounting 
plate and a portion of said screw abuts against an internal 
Surface of said track when said screw is fully engaged with 
said upper Support member. 

5. The apparatus of claim 1 wherein said track comprises a 
first wall and a second wall, and wherein the head of said 
screw comprises a first flat radial Surface and a second flat 
radial Surface, and wherein first and second flat radial Sur 
faces are in parallel and separated by a distance less than the 
distance between the first and second walls. 

6. The apparatus of claim 5 wherein a distance from a first 
edge of the first flat radial surface to a first edge of the second 
flat radial surface is less than the distance between the first 
and second walls, and wherein a distance from the first edge 
of the first flat radial surface to a second edge of the second flat 
radial surface is greater than the distance between the first and 
second walls. 

7. The apparatus of claim 1 further including a flashing, 
said flashing fitting around said upper Support member. 

8. A Support apparatus for securing a load to a roof com 
prising: 

a mounting plate, said mounting plate comprising, 
a base, and 
a track extending parallel to said base and protruding 
upward from said base, said track having a first wall 
and a second wall, said first and second wall defining 
a width of a cavity, said first wall having a first internal 
Surface perpendicular to said base and a second inter 
nal Surface parallel with said base, said second wall 
having a first internal Surface perpendicular to said 
base and a second internal Surface parallel with said 
base, said first internal surface of said first wall facing 
said first internal surface of said second wall; 

a screw comprising a head and a threaded shaft; and 
a post having a first end including a threaded hole for 

receiving said threaded shaft of said screw; 
wherein the width of the cavity is less than a first diameter 

of said head of said Screw and is greater than a second 
diameter of said head such that said head may travel 
down said track within said cavity without said head 
being able to rotate. 

9. The apparatus of claim 8 wherein said first wall includes 
an end Surface and said second wall includes an end Surface, 
said end Surface of said first wall facing said end Surface of 
said second wall, 
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wherein a distance between said end surface of said first 
wall and said end Surface of said second wall is greater 
than a diameter of the shaft of said screw to allow said 
Screw to travel horizontally down said track, and 

wherein the distance between said end surface of said first 
wall and said end Surface of said second wall is less than 
any radial distance between opposite sides of said head 
of said screw to prevent said screw from being vertically 
removed from the cavity of the track. 

10. The apparatus of claim 9 wherein said track further 
includes an intermediate plate extending parallel with said 
base and bridging a portion of said first wall with said second 
wall, said intermediate plate defining a lower bound of said 
cavity and providing a planar Surface Such that said Screw 
may lie head down and perpendicular to said base. 

11. The apparatus of claim 10 wherein a height between an 
upper Surface of said intermediate plate and said second inter 
nal surface of said first wall matches a second height between 
said upper Surface of said intermediate plate and said second 
internal Surface of said second wall, said height being greater 
thanathickness of said head of said screw to allow movement 
of said head of said screw along said track when said Screw is 
not fully engaged to said upper Support member. 

12. The apparatus of claim 8 wherein said mounting plate 
has a length greater than a width of said mounting plate and 
said mounting plate is made of a solid piece of elongated 
material. 

13. The apparatus of claim 12 wherein the width of said 
base is greater than the width of said track. 

14. The apparatus of claim 13 wherein the base comprises 
a first exposed surface adjacent to a first side of said track and 
a second exposed surface adjacent to a second side of said 
track. 

15. The apparatus of claim 14 wherein the base comprises 
one or more holes on each side of said track for attaching said 
mounting plate to a surface of a roof. 

16. The apparatus of claim 8 further comprising a flashing, 
said flashing fitting around said post Support member. 

17. A method for securing a load to a roof, said method 
comprising: 

engaging a mounting plate on an upper Surface of said roof, 
said mounting plate comprising elongated base and a 
track extending parallel to said base, wherein said track 
extends upward from said base, said base having a width 
greater than a width of said track and forming a first 
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exposed surface adjacent to a first side of said track and 
a second exposed surface adjacent to a second side of 
said track; 

attaching a first attachment member through said first 
exposed surface into said roof to attach said mounting 
plate to said roof, said first attachment member having a 
first portion attached to a Supporting rafter in said roof, 
and a second portion abut against said first exposed 
Surface when said first portion is attached; 

attaching a second attachment member through said sec 
ond exposed surface into said roofto attach said mount 
ing plate to said roof, said second attachment member 
having a first portion attached to the rafter in said roof, 
and a second portion abut against said second exposed 
Surface when said first portion is attached; 

inserting a head of a screw into said track, wherein a 
threaded shaft of said screw is exposed above said track 
at a location corresponding to a predetermined mounting 
position on said roof a perpendicular distance from said 
rafter; 

creating an opening in a roof covering material at said 
predetermine mounting position; 

attaching an upper Support member through the opening in 
said covering material to said screw, said upper Support 
member having an elongated shape, an upper Surface, 
and a lower Surface, said lower Surface including a 
threaded hole for engaging said threaded shaft of said 
Screw; and 

attaching said load to said upper Surface of said upper 
Support member. 

18. The method of claim 17 further comprising adding a 
flashing to an exposed portion of said upper support member 
above said roof covering material, wherein the roof covering 
material is tile. 

19. The method of claim 17 wherein attaching said load to 
said Support member includes screwing a second screw into a 
second tapped hole of said upper Support member, said sec 
ond tapped hole penetrating said upper Surface of said upper 
Support member. 

20. The method of claim 17 wherein attaching an upper 
Support member includes tightening said upper Support mem 
ber onto said screw Such that said lower Surface of said upper 
Support member abuts against at least one upper Surface of 
said track of said mounting plate and a portion of said screw 
abuts against at least one portion of at least one internal 
Surface of said track. 
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