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(7) ABSTRACT

An insulated roof panel comprising a plurality of longitu-
dinally extending spaced parallel web trusses secured to an
inner sheathing and an outer sheathing. Each of the web
trusses comprises at least one top cord, a bottom cord and a
plurality of webs joining the cords together. A vapor barrier
is sandwiched between the bottom cords of the web trusses
and the inner sheathing. Insulation extends upwardly from
the vapor barrier to a height less than the height of the
insulated roof panel in order to allow air to flow over the
insulation.
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INSULATED ROOF PANEL

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation-in-part applica-
tion of U.S. patent application Ser. No. 09/358,613 filed Jul.
21, 1999 entitled “Insulated Roof Panel,” which application
is herein incorporated by reference in its entirety. U.S. patent
application Ser. No. 09/358,613 is a continuation-in-part
application of U.S. patent application Ser. No. 08/985,517,
now U.S. Pat. No. 5,953,883, which is herein incorporated
by reference in its entirety.

FIELD OF THE INVENTION

[0002] This invention relates to the manufacture and con-
struction of roofing panels for residential, light commercial,
commercial and industrial building construction.

BACKGROUND OF THE INVENTION

[0003] One popular type of home is what is considered in
the construction industry a timber frame home. Timber
frame homes are constructed of a plurality of heavy timber
frame members and are designed so as to expose the timbers
of the frame inside the home.

[0004] Traditionally a conventional light frame was built
around or between the timber frame members, a layer of
drywall secured to the inside surfaces of the light frame
members, fiberglass insulation inserted between the light
frame members, and then covered on the outside with siding.
However, this method of construction was slow, labor inten-
sive and costly. In addition, the resulting building or struc-
ture was not energy efficient because the insulation was
interrupted every 16 or 24 inches, for example, by a light
frame member (stud) or rafter allowing heat to easily escape
and cold to enter the building at these points.

[0005] In the 1970’s, structural insulating panels, com-
monly known in the industry as stress-skin panels, were
developed for use in the residential construction of timber
frame homes. The stress-skin panels are nailed to the exte-
rior of the timber frame members leaving the frame exposed
inside the home, thus creating an attractive appearance.
These stress-skin panels used in conjunction with a timber
frame replaced in many applications the standard 2x4 con-
struction of homes. The stress-skin panels were considered
stronger than 2x4s and were considered to provide better
insulating capability.

[0006] A stress-skin panel is a panel comprising an outer
skin, an inner skin and several inches of rigid foam insula-
tion sandwiched between the two layers of sturdy sheathing
material or skins. The outer and inner skins may be con-
structed of a plurality of materials, but are usually made of
plywood, waferboard or oriented strand board (OSB). The
foam insulation core located between the two skins is
expanded polystyrene (commonly called EPS) or urethane
foam, typically 3'%" thick. These panels are typically pre-
fabricated before being installed as part of the walls and
roofs of structures like homes, commercial offices, etc.

[0007] Because both plywood and OSB are commercially
available only in certain size sheets, the size of the stress
skin panels is limited. For example, plywood is typically
available in 4'x8' sheets while OSB is typically available in
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larger size sheets (up to 8'x24'). Therefore, the size of the
stress-skin panels is limited to between 4'x8' and 8'x24". Due
to the limited size of the stress-skin panels, a large number
of panels must be used in order to completely construct a
roof or the perimeter walls of a building. Additionally, due
to the weight of the stress-skin panels, a crane is often
required to lift the stress-skin panels into place, particularly
when the stress-skin panels are used to construct a roof. The
relatively large number of stress-skin panels necessary to
construct such a roof requires a large number of individual
laborers and additionally requires a large amount of crane
time (time that the crane is in use). Both of these require-
ments increase the cost of constructing a timber frame
building using stress skin panels.

[0008] Stress-skin panels are manufactured by injecting a
liquid urethane between the two skins and allowing the
liquid urethane to expand between the skins, the urethane
foam adhering to the inner surfaces of the skins without any
other adhesives. Alternatively, if the foam insulation is EPS,
the foam insulation is glued or adhesively secured to the
outer sheathing layers or skins with a urethane glue. With
either type of insulation, over time the adhesive or bond used
to secure the foam insulation to the two skins of the panel
may deteriorate if exposed to extreme temperature fluctua-
tions causing the inner and outer skins of the panel to sheer
apart from the foam insulation.

[0009] In addition, some type of sealant must be inserted
along the joints between adjacent stress-skin panels in order
to reduce air and moisture flow through these joints. Alter-
natively, thin horizontal splines may be used between panels
to minimize thermal breaks. Improperly sealed joints or
seams can allow moisture to collect and the trapped moisture
can eventually cause the materials of the stress-skin panels
to swell and deteriorate.

[0010] These stress-skin panels are secured to the heavy
timber frame of a structure with long nails or screws known
in the industry as pole, barn spikes or deck screws. The
length of these nails or screws must be greater than the depth
of the stress-skin panels so that the panels may be secured
to the exterior surfaces of the timber frame members of the
structure, the nails or screws passing through the entire
stress-skin panel and into the timber frame members.

[0011] In cold climates where a large temperature differ-
ential exists between the exterior surface of panels and the
interior of the structure, the nails or screws running through
the panels may conduct heat and may cause condensation at
the heads of the nails or screws. Over time, this condensation
may cause the exterior layer of the stress-skin panels to rot
which may eventually cause structural failure of the panels.

[0012] In addition, utilizing stress-skin panels to construct
a timber frame home is expensive. Because the interior
layers or skins of the stress-skin panels are visible from
inside the building, another layer of material such as drywall
or wood paneling is typically placed over and attached to the
inner layer or skin of the stress-skin panels in order to make
the inner surfaces of the panels aesthetically pleasing. Simi-
larly, a layer of siding or other material is usually placed
over the outer skins of the stress-skin panels.

[0013] If conventional stress-skin panels are used to con-
struct the roof of a building, asphalt-saturated felt (known in
the industry as tar paper) is applied in layers over the outer
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skins of the stress-skin panels and roofing material such as
shingles attached directly to the outer skins of the panels. A
roof constructed in such a manner does not vent properly.
Due to excessive heat buildup between the roofing materials
and the stress-skin panels due to the insulation inside the
panels, the stress-skin panels may deteriorate. Hence, the
useful life of a roof constructed of stress-skin panels is
limited.

[0014] One prefabricated roof panel which attempts to
better ventilate a roof made from a plurality of panels is
disclosed in U.S. Pat. No. 4,852,314. This patent discloses
a generally planar deck spaced above a stress-skin panel by
a plurality of spaced spacers between which air may flow up
the roof and escape. The roofing panels disclosed in this
patent have a substrate of rigid foam material sandwiched
between two facer boards made of fiberglass. Conventional
roofing materials such as asphalt-saturated felt and asphalt
shingles are secured to the-substantially planar deck portion
of the panels. Although the roofing panels disclosed in this
patent do provide ventilation, the panels are limited in size
to the standard sizes of sheets of plywood or OSB. Addi-
tionally, these roofing panels must be attached to the rafters
of a roof with nails or screws of a length greater than the
depth of the panels. Therefore, the utility and longevity of
such roofing panels are limited for the reasons described
above.

[0015] In light of the aforementioned drawbacks of using
stress-skin panels to construct the roof of a building, a need
exists for a roofing panel which is structurally sounder than
stress-skin panels and will not deteriorate or degrade over
time due to seasonal temperature fluctuations. A need also
exists for a roofing panel which may be made of a larger size
than the size of one sheet of plywood or OSB so that the roof
of a building may be constructed of a lesser number of
panels than has heretofore been possible. Also, a need exists
for a roofing panel which does not require the use of
fasteners or nails of a length greater than the depth of the
panel in order to secure the panel to timber frame members
such as rafters, purlins, plates or other timber frame mem-
bers.

[0016] Therefore, it has been one objective of the present
invention to provide an insulated roof panel less susceptible
to degradation over time than stress-skin panels.

[0017] 1t has been a further objective of the present
invention to provide an insulated roof panel which does not
require long fasteners to pass entirely through the panel in
order to secure the panel to the timber frame members of a
building.

[0018] It has been a further objective of the present
invention to provide an insulated roof panel which may span
greater distances than stress-skin panels.

[0019] 1t has been a further objective of the present
invention to provide an insulated roof panel which may be
customized for particular applications.

SUMMARY OF THE INVENTION

[0020] The invention of this application which accom-
plishes these objectives comprises an insulated roof panel
having a longitudinal dimension and a transverse dimension.
The longitudinal dimension is preferably greater than the
transverse dimension, so the insulated roof panel is gener-
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ally rectangular. However, the insulated roof panel may be
square as well. Additionally, the insulated roof panel has a
top surface and bottom surface, the distance between the top
and bottom surfaces of the insulated roof panel defining the
thickness of the insulated roof panel.

[0021] One embodiment of the insulated roof panel of the
present invention comprises a plurality of longitudinally
extending web trusses or spanners built into the insulated
roof panel. Each of these web trusses comprises at least one
top cord, a bottom cord spaced from the top cord or cords
and a plurality of webs joining the cords together. The webs
are oriented such that they form an acute angle with the top
and bottom cords which are parallel to one another.

[0022] Each web truss forming a part of the insulated roof
panel has a top cord, a bottom cord and a plurality of webs
joining the top and bottom cords. In another embodiment of
the present invention, each insulated roof panel has a plu-
rality of web trusses configured differently than those
described above. Each of these web trusses has a pair of
spaced parallel top cords, a bottom cord spaced from the top
cords and a plurality of webs joining the bottom cord to the
top cords. Although two different configurations of web
trusses are illustrated and described in this application, other
configurations of web trusses may be incorporated into the
roof panel without departing from the spirit of the present
invention.

[0023] The insulated roof panel of the present invention
further comprises an inner sheathing secured to the lower
surfaces of the bottom cords of the web trusses and an outer
sheathing secured to the top surfaces of the top cords of the
web trusses. The bottom surface of the inner sheathing
comprises the bottom surface of the insulated roof panel, and
similarly the top surface of the outer sheathing comprises the
top surface of the insulated roof panel. The inner sheathing
is preferably made of several pieces of tongue and groove
finished wooden panels joined together but may be made of
other materials such as gypsum wall board having a preap-
plied finish. Once the insulated roof panels of the present
invention are secured to the rafters, purlins or other timber
frame members of a timber frame building, the inner sheath-
ing will be visible to persons inside the building and
therefore preferably is aesthetically pleasing, particularly if
the building is a residential home.

[0024] On the other hand, the outer sheathing of the
insulated roof panel of the present invention is not visible to
persons inside the building. The outer sheathing is prefer-
ably plywood, OSB or any other type of corrugated roof
decking material but may be any other material. Conven-
tional roofing materials such as asphalt-saturated felt and
asphalt shingles are secured to the outer sheathing in order
to complete the roof.

[0025] A vapor barrier preferably comprising a sheet of
plastic extends the full transverse and longitudinal dimen-
sions of the insulated roof panel and is sandwiched between
the bottom cords of the web trusses and the inner sheathing.
The vapor barrier is generally planar. However, the vapor
barrier may additionally be wrapped around a pair of out-
ermost web trusses, an insulation dam or other structure and
secured thereto. The vapor barrier is impervious to moisture,
and thus functions to protect the interior of the insulated roof
panel of the present invention, and more particularly the
insulation located inside the insulated roof panel.
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[0026] A layer of insulation is located between the vapor
barrier and the outer sheathing. The layer of insulation has
a top surface which is preferably covered with a mesh
member spaced from the outer sheathing in order to allow air
to flow over the insulation and ventilate the insulated roof
panel. The insulation may be any type of insulation, but is
preferably non-rigid insulation which does not require the
use of urethane glues or other environmentally harmful
products.

[0027] An insulation dam extends at least partially around
the perimeter of the roof panel and confines the insulation.
The insulation dam comprises a pair of opposed longitudi-
nally extending side dam members and a pair of opposed
transversely extending end dam members which define a
cavity in which the insulation is located. The insulation dam
is preferably made of four individual planar members, the
side dam members of the insulation dam being secured to the
outermost web trusses of the insulated roof panel. However,
the insulation dam may be a unitary rectangular member or
a pair of L-shaped members.

[0028] The insulation dam contains the insulation but still
allows air to flow over the top of the insulation and through
the panel to properly vent the roof panel. The height of at
least two of the insulation dam members is less than the
height of the insulated roof panel and preferably equal to the
distance from the inner sheathing to the top surface of the
insulation. Thus a gap exists between the outer sheathing
and the top surface of the insulation dam members, allowing
air to flow over the insulation and vent moisture away from
the insulation.

[0029] One embodiment of the insulated roof panel of the
present invention has a plurality of hollow sleeves extending
through the insulated roof panel. The hollow sleeves enable
fasteners of a lesser length than the height of the insulated
roof panel to be used to secure the insulated roof panel to the
timber frame members. Because the shorter fasteners do not
extend entirely through the insulated roof panels, thermal
conductivity through the fasteners is limited. Therefore
condensation does not occur at the heads of the fasteners
causing deterioration of the outer sheathing of the roof
panels as with stress skin panels. Consequently, the useful
life of the roof panels is prolonged.

[0030] Inone embodiment of the present invention, a pair
or more of spaced brackets are used to secure each web truss
to the timber frame members of the building. Each bracket
extends over the bottom cord of one of the web trusses of the
insulated roof panel and has a pair of holes therethrough.
Above each bracket hole is a hollow sleeve extending
downwardly from the upper surface of the insulated roof
panel. Each hollow sleeve has two open ends and is adapted
to allow a fastener to pass through the hollow sleeve. In
order to secure the web truss to the timber frame members,
each fastener is passed through one of the hollow sleeves,
through one of the bracket holes and through the inner
sheathing before entering one of the timber frame members.
Once the fastener has passed through the hollow sleeve and
into the timber frame member so that the head of the fastener
is contacting the bracket, the sleeve is filled with insulation
and plugged.

[0031] In an alternative embodiment of the present inven-
tion brackets are not used to secure the roof panel to the
timber frame members. In this embodiment, at least one
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hollow sleeve extends downwardly between the two top
cords of each web truss and rests upon the top surface of the
bottom cord of the web truss. Each hollow sleeve is adapted
to allow a fastener to pass through the hollow sleeve and into
a hole formed through the bottom cord of the web truss in
order to secure the web truss to a timber frame member such
as a rafter. Once the fastener has passed through the sleeve
and the head of the fastener is resting on the top surface of
the bottom cord of the web truss, the sleeve is filled with
insulation and plugged.

[0032] In an alternative embodiment of the present inven-
tion, individual pieces of wood or any other suitable material
are used to support loads placed upon the roof panel. The
individual pieces, which are preferably 2x6 or 2x8 pieces of
wood but may be any size, will be referred to as spanners in
this application. The spanners extend longitudinally along
the length of the roof panel.

[0033] A plurality transversely extending upper and lower
cords are secured to the spanners, the spanners being located
between the upper and lower cords. The upper and lower
cords extend in a transverse direction and therefore are
perpendicular to the longitudinally extending spanners. At
the ends of the upper and lower cords, connecting cords join
the upper cords to the lower cords.

[0034] An inner sheathing is secured to the lower surfaces
of the lower cords of the insulated roof panel with the vapor
barrier of the present invention sandwiched between the
lower cords and the inner sheathing. Similarly, an outer
sheathing is secured to the upper surfaces of the upper cords
of the panel.

[0035] As in the other embodiments, insulation is located
between the vapor barrier and the outer sheathing. The
insulation may be any type of insulation, but is preferably
non-rigid insulation which does not require the use of
urethane glues or other environmentally harmful products.

[0036] An insulation dam or border extends around the
perimeter of the roof panel and confines the insulation. The
insulation dam comprises a pair of opposed longitudinally
extending side members or pieces and a pair of opposed
transversely extending end members or pieces which define
a cavity in which the insulation is located. The insulation
dam is preferably made of four individual planar members,
the side dam members of the insulation dam being secured
to the connecting cords of the insulated roof panel and the
end members of the dam being secured to outermost upper
and lower cords of the insulated roof panel.

[0037] The insulation dam contains the insulation but
allows air to flow over the top of the insulation and through
the panel to properly vent the roof panel. The height of at
least two of the insulation dam members is less than the
height of the insulated roof panel and preferably equal to the
distance from the inner sheathing to the top surface of the
insulation. Thus a gap exists between the outer sheathing
and the top surface of the insulation dam members, allowing
air to flow over the insulation and vent moisture away from
the insulation.

[0038] In each embodiment of the present invention, the
roof panel provides strength to the overall building and
transfers roof loads onto the timber frame members. These
and other objectives and advantages of the present invention
will be more readily apparent from the following description
of the drawings:
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BRIEF DESCRIPTION OF THE DRAWINGS

[0039] FIG. 1 is a perspective view of a home built using
heavy timber frame construction divided into thirds, one
third illustrating the timber frame itself, a second third
illustrating two insulated roof panels of the present invention
secured to the timber frame and the remaining third illus-
trating a finished home;

[0040] FIG. 1A is a perspective view of a home con-
structed with the insulated roof panels of the present inven-
tion being horizontally oriented and secured to multiple
rafters of a timber frame;

[0041] FIG. 2 is a view taken along the line 2-2 of FIG.
1

[0042] FIG. 3 is a view taken along the line 3-3 of FIG.
2;
[0043] FIG. 4 is a disassembled, partially broken away

perspective view of a portion of the preferred embodiment
of the insulated wall panel of the present invention;

[0044] FIG. 5 is a perspective view partially cut away of
one of the insulated roof panels of the present invention
secured to a pair of rafters;

[0045] FIG. 6 is a partial cross-sectional view taken along
the line 6-6 of FIG. 5;

[0046] FIG. 7 is a partial perspective view of an alterna-
tive embodiment of the present invention;

[0047] FIG. 8 is a perspective view of a home constructed
with the insulated roof panels of the present invention being
vertically oriented and secured to multiple rafters of a timber
frame; and

[0048] FIG. 9 is a view taken along the line 9-9 of FIG.
8.

DETAILED DESCRIPTION OF THE
INVENTION

[0049] Referring to the drawings, and particularly to FIG.
1, there is illustrated a conventional timber frame home 10.
For illustration purposes, the home is divided into thirds: a
first third 12, a second third 14 and a last third 16 illustrating
the progression of a home during construction of the home.
The first third of the home 12 (seen in FIG. 1 as the
rightmost third of the home) illustrates the frame 18 of a
conventional timber frame home. The second third 14 (the
middle third as seen in FIG. 1) illustrates an insulated wall
panel 20 and a pair of insulated roof panels 22 of the present
invention secured to the timber frame 18. The last third 16
of the home (seen to the left in FIG. 1) illustrates shingles
24 secured to the roof panels 22 of the present invention.
Therefore, moving from right to left in FIG. 1, the different
phases of construction of a timber frame home are illustrated
to aid in the reader’s understanding of the insulated roof
panel of the present invention.

[0050] A timber frame home starts with a conventional
wooden timber frame 18 and, more particularly, with spaced
vertical timber frame members 28 which may be 6x8s or
other sized lumber typical in the timber framing industry.
These vertical members 28 are typically spaced apart from
one another either 12, 14 or 16 feet but may be spaced apart
any distance. Connecting the tops of the vertical frame
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members 28 are horizontal frame members or girts 30 which
go around the periphery of the building. Like the vertical
frame members 28, these horizontal frame members may be
6x8s or any other sized members. Lastly, the timber frame
18 of the home has a roof supporting portion 31 which
includes a pair of opposed endmost rafters 32 at each end of
the building which are used to support the roof of the home.
Each pair of opposed rafters 32 assume an inverted V-shaped
configuration. One end 36 of each rafter 32 is joined to a
horizontal ridge beam 34. Each rafter 32 is also secured to
one of the girts 30 proximate the opposite end 37 of the
rafter.

[0051] As illustrated in FIG. 1A, roof supporting portion
31 of the timber frame 18 may take on numerous different
configurations. FIG. 1A illustrates a roof supporting portion
31 having a plurality of spaced generally parallel rafters 40.
Apair of opposed rafters have an inverted V-shape. Multiple
rafters 40 support each roof panel 22. Each rafter 40 is
secured to one of the horizontal timber frame members 30
and to the ridge beam 34. The distance d, between adjacent
rafters 40 is typically either 8, 14, 16 or 20 feet but may be
any distance. Typically the distance D; between adjacent
rafters 40 is less than the distance D, between adjacent
vertical members 28 of the timber frame. Extending gener-
ally horizontally parallel the ridge beam 34 and the girts 30,
may be one or more purlins 42. The number of purlins,
rafters or other timber frame members making up the roof
supporting portion of the timber frame may vary from
project to project and is not intended to be limited by this
application.

[0052] Referring to the middle third 14 of the home 10 of
FIG. 1, cach of the insulated roof panels 22 of the present
invention is illustrated as being generally vertically oriented,
extending from the peak 44 of the roof to the eave 46 of the
roof (below the ends 37 of the rafters 32). Oriented in such
a manner, each of the roof panels 22 is secured to the ridge
beam 34 and one of the girts 30 (see FIG. 2).

[0053] Alternatively, as illustrated in FIG. 1A, the insu-
lated roof panels 22 of the present invention may be gen-
erally horizontally oriented (extend from one side of the
building to the other). In such an orientation, each insulated
roof panel 22 spans across several rafters 40. Each roof
panel 22 may extend only partially across the width of the
roof as illustrated in FIG. 1A or may extend the entire width
of the roof, depending on the size of the building. Preferably,
each roof panel 22 is of a width W sufficient to extend
between a pair of adjacent horizontal timber frame members
(either the ridge beam, purlins or girts) so that the roof panel
22 may be secured to the horizontal timber frame members
as well as the rafters 40. Depending on the application, the
insulated roof panels 22 of the present invention may be
secured to either horizontal timber frame members such as
girts 30, purlins 42, or rafters 40 or both horizontally
oriented timber frame members and rafters.

[0054] As scen in FIGS. 1 and 1A, each insulated roof
panel 22 has a fixed transverse dimension or width W, a fixed
longitudinal dimension or length L and a fixed depth or
thickness D. Each insulated roof panel 22 is built to custom
size for a particular project. For example, the roof panels
illustrated in FIG. 1 have a longitudinal dimension or length
greater than the distance between the ridge beam 34 and the
girt 30. Each of the insulated roof panels 22 illustrated in
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FIG. 1A has a longitudinal dimension or length approxi-
mately equal to the distance between four rafters 40.

[0055] The depth D of the insulated roof panel 22 of the
present invention may be any distance depending on the
insulating capability or R value desired and the type of
insulation used inside the panel.

[0056] Referring now to FIG. 4, the components of each
insulated roof panel 22 will now be described in detail. FIG.
4 illustrates a portion of the preferred embodiment of roof
panel of the present invention. This embodiment of roof
panel comprises a plurality of spaced generally parallel
longitudinally extending web trusses or spanners 48 (only
one being fully shown). The insulated roof panel preferably
has between 4 and 7 spaced parallel web trusses (see FIG.
1A) but may contain any number of longitudinally extending
web trusses 48 depending upon the size and desired appli-
cation of the insulated roof panel. Each web truss 48
comprises a top cord 50, a bottom cord 52 and a plurality of
webs 54, each web 54 extending between the upper and
lower cords 50,52. Lastly, each web truss 48 comprises a
pair of outermost end members 56a,b, each end member
56a,b connecting the top and bottom cords 50,52, respec-
tively, and being generally perpendicular to those same top
and bottom cords. Each of the top and bottom cords is
preferably a 2x4 member or stud which is laid on the flat as
illustrated in FIG. 4. Each of the webs 54 is illustrated as
being laid on the flat as well so that the web truss 48 has a
uniform width (all of the individual members of the web
truss having the same width). Alternatively, the webs 54 may
be oriented so that they are of a narrower width than the
width of the top and bottom cords of the web truss. Although
the web trusses 48 are preferably made of wood, they may
be made of other materials as well without departing from
the spirit of the invention of this application. The dimensions
of the web trusses may vary from application to application.

[0057] Another component of the insulated roof panel of
the present invention is an inner sheathing 58. The inner
sheathing 58 is secured to the lower surface of the bottom
cords 52 of each of the web trusses 48 of the insulated roof
panel. As best illustrated in FIGS. 2-4, the inner sheathing 58
is preferably a plurality of finished tongue and groove
boards 60 which may be easily connected together and
create an attractive, aesthetically pleasing inner surface to
the wall panel. This layer of inner sheathing 58 may be other
materials such as gypsum wall board, but because it is
visible from the inside of the building, it is preferably an
aesthetically pleasing material. As illustrated in FIG. 4, the
inner sheathing 58 may not extend the entire length or
longitudinal dimension of the roof panel, leaving a gap 61
through which air flows (see FIG. 2).

[0058] Another component of the insulated roof panel of
the present invention is a vapor barrier 62. The vapor barrier
62 is sandwiched between the inner sheathing 58 and the
bottom cords 52 of the web trusses 48 of the insulated roof
panel as illustrated in FIGS. 3-6. The vapor barrier 62
extends the entire length and width of the insulated roof
panel. Additionally, if desired, the vapor barrier 62 may
extend upwardly beyond the length and width of the insu-
lated roof panel and be attached to either the inside surface
or outside surface of the insulation dam members 64.

[0059] The insulation dam 63 comprises four dam mem-
bers 64, is generally rectangular and surrounds the insulation
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of the insulated roof panel. The dam members 64 are
preferably made of wood but may be made of any other
material. The insulation dam members 64 extend upwardly
from the inner sheathing 58 of the insulated roof panel. At
least two of the individual dam members 64 (sides of the
dam) are of a height less than the height of the insulated roof
panel so as to leave an air gap 66 (best illustrated in FIG. 2)
above the insulation dam members. At least one of the dam
members may extend the full height of the insulated wall
panel depending on the air flow desired.

[0060] As illustrated in FIGS. 2-4, an outside wall 65 is
secured to the end members 56b of the web trusses 48. This
outer wall 65 extends the entire thickness of the insulated
roof panel 22, unlike the insulation dam members 64.

[0061] The vapor barrier 62 is preferably made of plastic
such as polyethylene and is preferably impervious to water
vapor and air. One such type of vapor barrier is an 8
millimeter stabilized polyethylene called TENOARM™
manufactured by Treleborg Industries located in Stockholm,
Sweden and is distributed in the United States by Resource
Conservation Technology of Baltimore, Md.

[0062] Referring back to FIG. 4, a layer of insulation 68
extends upwardly from the vapor barrier 62 and has an upper
surface 69. The upper surface 69 of the insulation 68 may be
covered with a mesh member 70. The layer of insulation 68
extends along the entire length and width of the insulated
roof panel and fills the areas between the webs and top and
bottom cords of the web trusses of the present invention. The
insulation is contained within a cavity 72 defined by the
insulation dam 63 extending at least partially around the
perimeter of the insulated roof panel. The insulation 68 may
be cellulose insulation or conventional fiberglass insulation
or any other type of insulating material. No adhesive is
required to keep the insulation in the cavity 72, unlike
stress-skin panels.

[0063] The last component of the insulated roof panel is an
outer sheathing 74 which is secured to the upper surfaces 76
of the top cords 50 of the web trusses. The outer sheathing
74 is preferably plywood, oriented strand board or corru-
gated roof decking but may be other materials as well.

[0064] As best illustrated in FIG. 2, the insulated roof
panel of the present invention allows air to flow over the top
of the layer of insulation 68 in order to properly ventilate the
insulated roof panel. The mesh member 70 lays on top of the
layer of insulation 68 and is spaced below the outer sheath-
ing 74 so as to provide air spaces or air channels between the
top cords of the web trusses of the present invention. Thus,
as illustrated by the arrows 78 in FIG. 2, air flows upwardly
through a screen or other like protective member 80 between
the bottom cords 52 of the web trusses 48 as illustrated in
FIG. 4 (outside of the insulation dam member 64) until the
air contacts the outer sheathing 74 at which point the air
moves upwardly through an air channel between the top
surface 69 of the insulation 68 and the outer sheathing 74
upwardly along the roof panel until it exits out of the roof
panel below a roof vent 82 (see FIG. 2). Thus, the insulated
roof panel of the present invention allows the insulation to
breathe, thus preventing the deterioration of the insulation
inside the roof panel. Additionally, air flowing along the air
channel dissipates heat away from the roof.

[0065] As best illustrated in FIGS. 2-4, one embodiment
of roof panel of the present invention uses brackets 84a,b in
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order to secure each web truss 48 to the timber frame
members. Each web truss 48 has at least a pair of brackets
84a and 84b for securing the web truss 48 to the timber
frame members, each bracket extending over the bottom
cord 52 of the web truss 48 and having a pair of holes 94
therein. As best illustrated in FIG. 3, each bracket 844,b has
a top portion 88 which sits above the bottom cord 52, a pair
of downwardly extending side portions 90 extending down
from opposite ends of the top portion 88 and a pair of
opposite flanges 92 which extend outwardly from the lower
edges of the side portions 90. A hole 94 is located in each
flange 92 and sized so as to receive a fastener 96. The
fasteners 96 are illustrated as being screws but may be nails
or any other fastener. Although FIGS. 2-4 illustrate two
brackets 84a,b per web truss 48, any number of brackets
may be used to secure the web truss 48 to the timber frame
members, depending upon the number and orientation of
timber frame members.

[0066] As best illustrated in FIGS. 3 and 4, a pair of
sleeves 86 extend upwardly from the flanges 92 of each
bracket 84a,b. Each sleeve 86 extends approximately the
entire height of the insulated roof panel and communicates
with a corresponding hole 98 formed in the outer sheathing
74. As best illustrated in FIG. 3, the outer sheathing 74
supports the upper end of the sleeve 86, thus preventing the
sleeve 86 from falling over. Each sleeve 86 has an inner
diameter D, sized so as to be slightly larger than the heads
of the fasteners 96, enabling the fasteners 96 to pass down-
wardly through the interior of the sleeves 86 before being
passed through the inner sheathing 58 and into the interior
of one of the timber frame members of the timber frame 18.
Once each fastener 96 is secured into the timber frame
member, insulation 100 is placed inside the interior of the
sleeve 86 before the corresponding hole 98 in the outer
sheathing is plugged with a plug 102. Once the insulated
roof panel 22 has been fully secured and all the holes 98 in
the outer sheathing 74 plugged, conventional roofing mate-
rials may be secured to the insulated roof panel 22.

[0067] Utilizing the sleeves and brackets of the preferred
embodiment of the present invention, fasteners of a length
less than the height of the insulated roof panel may be used
to secure the insulated roof panel to the timber frame.
Additionally, because the hollow sleeves may be filled with
insulation after the fasteners are passed therethrough, the
layer of insulation is not interrupted by the fasteners, thus
providing a continuous layer of insulation across the length
and width of the insulated roof panel.

[0068] Referring back the FIG. 2, the brackets and sleeves
of the present invention allow a pair of fasteners to secure
each web truss 48 to the ridge beam 34, and another pair of
fasteners to secure the web truss 48 to one of the girts 30,
thus providing a strong attachment of the insulated roof
panel 22 to the timber frame 18.

[0069] Referring now to FIGS. 5 and 6, an alternative
embodiment of insulated roof panel 22a of the present
invention is illustrated and will be described. FIG. 5 illus-
trates the alternative embodiment of insulated roof panel 224
oriented peak to eave but secured to a pair of rafters 104
rather than a ridge beam and girt. This embodiment of
insulated roof panel 224 utilizes the same components as in
the preferred embodiment of roof panel, except each web
truss 106 is configured slightly differently than the web
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trusses 48 of the embodiment shown in FIGS. 2-4. In this
alternative embodiment, each web truss 106 has a pair of top
cords 108 spaced above a bottom cord 110, a plurality of
webs 112 connecting the top cords 108 to the bottom cord
110. At location 114 (where two intersecting webs 112 meet)
a sleeve 116 is located. These sleeves 116 are identical to the
sleeves illustrated and described hereinabove. Each sleeve
116 is located between the pair of top cords 108 and extends
downwardly to the bottom cord 110 of the web truss 106.
Any number of sleeves may be built into this embodiment of
roof panel 22a depending on the desired amount and loca-
tion of fasteners. Like the sleeves and fasteners described in
the preferred embodiment, the fasteners 118 are sized so as
to pass through the hollow interior 120 of the sleeves 116
before being secured into one of the timber frame members
104 (see FIG. 6). The interior 120 of the sleeve 116 is filled
with insulation 122 before the top of the sleeve is plugged
with plug 124 and roofing materials placed over the top of
the outer sheathing 126 of the roof panel.

[0070] Referring now to FIG. 7, an alternative embodi-
ment of insulated roof panel 22b of the present invention is
illustrated and will be described. FIG. 7 illustrates the
insulated roof panel 22b oriented side to side as illustrated
in FIG. 1A and secured to rafters 130 oriented peak to eve.
This embodiment of insulated roof panel 22b utilizes several
of the same components as in the alternative embodiments
of roof panel described hereinabove. However, no web
trusses are used in this alternative embodiment.

[0071] Inthis alternative embodiment, each roof panel 22b
has a pair of plurality of parallel, longitudinally extending
spanners 132 which are preferably 2x6 or 2x8 pieces of
wood or other suitable material but may be any size. Each
of the spanners 132 has an upper surface 134, a lower
surface 136 and a pair of opposed side surfaces 138.

[0072] A plurality of transversely extending upper cords
140 are secured to the upper surfaces 134 of the spanners
132 with fasteners 142. Each of the upper cords 140 has an
upper surface 143, a lower surface 144 and a pair of side
surfaces 146.

[0073] Similarly, a plurality of transversely extending
lower cords 148 are secured to the lower surfaces 136 of the
spanners 132 with fasteners (not shown). Each of the lower
cords 148 has an upper surface 152, a lower surface 154 and
a pair of side surfaces 156. Each lower cord 148 is directly
below an upper cord 140. Thus, the spanners 132 are located
between the upper and lower cords 140, 148, respectively.
Although fasteners 142 are illustrated as being nails, other
connectors may be used to secure the upper and lower cords
140, 148 to the spanners 132.

[0074] At the outermost ends of each of the upper and
lower cords, 140, 148, respectively the upper and lower
cords 140, 148 are connected by connecting cords 158. Each
of the connecting cords 158 has an upper surface abutting
the lower surface 144 of one of the upper cords 140, a lower
surface abutting the upper surface 152 of one of the lower
cords 148 and four side surfaces 160. The upper cords 140,
lower cords 148 and connecting cords 158 are preferably
2x3 pieces of wood or other suitable material but may be any
size.

[0075] An inner sheathing 162 is secured to the lower
surfaces 154 of the lower cords 148 of the panel 22b. The
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inner sheathing 162 is preferably a plurality of finished
tongue and groove boards 164 which may be easily con-
nected together and create an attractive, aesthetically pleas-
ing inner surface to the wall panel. This layer of inner
sheathing 162 may be other materials such as gypsum wall
board, but because it is visible from the inside of the
building, it is preferably an aesthetically pleasing material.

[0076] A vapor barrier 165 is sandwiched between the
lower surfaces 154 of the lower cords 148 and the layer of
inner sheathing 162. The vapor barrier 165 is preferably
made of plastic such as polyethylene and is preferably
impervious to water vapor and air. However, other material
may be used to make the vapor barrier 165.

[0077] Similarly, an outer sheathing 166 is secured to the
upper surfaces 143 of the upper cords 140 of the insulated
roof panel 22b.

[0078] As in the other embodiments, insulation (not
shown in FIG. 7 for clarity) is located between the vapor
barrier 165 and the outer sheathing 166. The insulation may
be any type of insulation, but is preferably non-rigid insu-
lation which does not require the use of urethane glues or
other environmentally harmful products.

[0079] An insulation dam or border 168 extends around
the perimeter of the roof panel and confines the insulation.
The insulation dam 168 comprises a pair of opposed longi-
tudinally extending side members or pieces 170 and a pair
of opposed transversely extending end members or pieces
172 which define a cavity 174 in which the insulation is
located. The insulation dam 168 is preferably made of four
individual planar members, the side members 170 of the
insulation dam 168 being secured to the connecting cords
158 of the insulated roof panel and the end members 172 of
the dam being secured to outermost upper and lower cords
of the insulated roof panel. The insulation dam 168 contains
the insulation but still allows air to flow over the top of the
insulation and through the panel to properly vent the roof
panel. The height of the side members 170 is less than the
height of the insulated roof panel 22b and preferably equal
to the distance from the inner sheathing to the top surface of
the insulation. Thus a gap exists between the outer sheathing
and the top surface of the insulation dam members, allowing
air to flow over the insulation and vent moisture away from
the insulation.

[0080] At select intersections of the upper and lower cords
140, 148 with the spanners 132, fasteners 5 secure the
insulated roof panels 22b to the rafters 130.

[0081] FIG. 8 illustrates a perspective view like FIG. 1
illustrating a building 10' having a timber frame 18'. The
timber frame 18' is made up of vertical frame members 28,
horizontal frame members or girts 30', rafters 32' and a
horizontally oriented ridge beam 34'. For the sake of sim-
plicity, the numbers used for components of the building 10’
are identical to the numbers used above but with a prime
after the number.

[0082] A plurality of insulated roof panels 22¢ in accor-
dance with the present invention are secured to the rafters 32
of the building 10’ and oriented peak to eve. These insulated
roof panels 22¢ are constructed like the insulated roof panels
22)p illustrated in FIG. 7 and described above. In other
words, the insulated roof panels 22¢ are made with longi-
tudinally extending spanners 132 rather than web trusses.
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However, the longitudinal dimension of the insulated roof
panels 22¢ extends from peak to eve on the roof rather than
extending from side to side like the insulated roof panels 22b
shown in FIG. 7.

[0083] FIG. 9 illustrates a method of securing the insu-
lated roof panels 22¢ of the present invention to the rafters
32' of the building 10'. Using this method, adjacent roof
panels 22¢ are placed side edge to side edge, the joint 174
being directly above one of the rafters 32'. More particularly,
the side members 176 of the insulation dam (not shown
entirely) abut one another at the joint 174. Gaskets or other
sealing members 178 are placed between the side members
176. The outermost upper cords 180 abut one another, as do
the outermost lower cords 182. The outer sheathing 184 of
each roof panel 22¢ has an outer edge 186 which is spaced
inwardly from the joint 174, thus providing a gap which is
filled with a filler strip 190 after fasteners 194 are passed
through the outermost upper cords 180, the side members
176, and the outermost lower cords 182. The fasteners are of
a sufficient length to pass into the rafters 32'. After being
sunk into the outermost upper cords 180, the fasteners 194
are covered with the filler strip 190. Fasteners 200 secure the
outer sheathing 184 to the outermost upper cords 180.

[0084] Each of the embodiments described above of the
insulated roof panel of the present invention may be quickly
and inexpensively secured to the frame of a timber frame
building. These and other objects and advantages will be
apparent to those skilled in the art.

[0085] Although I have described several preferred
embodiments of the present invention, those skilled in the art
will appreciate various modifications and changes which
may be made to the insulated roof panel of the present
invention, such as varying the number or location of span-
ners within an insulated wall panel. Therefore, I do not
intend to be limited except by the scope of the following
claims.

I claim:
1. An insulated roof panel adapted to be secured to timber
frame members, said insulated roof panel comprising:

a plurality of spaced, parallel longitudinally extending
spanners,

a plurality of spaced, parallel transversely extending
upper and lower cords secured to said spanners, each of
said upper cords being directly above one of said lower
cords, said spanners being located between said upper
and lower cords,

an inner sheathing secured to a lower surface of said lower
cords,

a vapor barrier sandwiched between said lower cords and
said inner sheathing,

an outer sheathing secured to said upper cords, and

insulation located between said vapor barrier and said
outer sheathing wherein said insulation is contained by
a pair of transversely extending end pieces and a pair of
longitudinally extending opposed side pieces,

said roof panel being adapted to be secured to said timber
frame members by fasteners.
2. The insulated roof panel of claim 1 further comprising
connecting cords extending between said upper and lower
cords.
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3. The insulated roof panel of claim 1 wherein said
insulation extends upwardly from said vapor barrier and has
a top surface spaced from said outer sheathing in order to
allow air to flow between said top surface and said outer
sheathing.

4. The insulated roof panel of claim 1 wherein said
insulation is non-rigid insulation.

5. The insulated roof panel of claim 1 wherein said inner
sheathing comprises wooden members.

6. The insulated roof panel of claim 1 wherein said vapor
barrier is polyethylene.

7. An insulated roof panel adapted to be secured to timber
frame members, said insulated roof panel having a uniform
height and comprising:

a plurality of spaced, parallel longitudinally extending
spanners,

a plurality of spaced, parallel transversely extending
upper and lower cords secured to said spanners,

an inner sheathing secured to a lower surface of said lower
cords,

a vapor barrier sandwiched between said lower cords and
said inner sheathing,

an outer sheathing secured to said upper cords, and

insulation located between said vapor barrier and said
outer sheathing wherein said insulation is contained by
a border comprising a pair of transversely extending
end pieces and a pair of longitudinally extending
opposed side pieces, said roof panel being adapted to be
secured to said timber frame members by fasteners.

8. The insulated roof panel of claim 7 wherein said side
pieces of said roof panel are of a height less than the height
of said roof panel to allow air to flow through said roof
panel.

9. The insulated roof panel of claim 7 wherein said
insulation extends upwardly from said vapor barrier to a
mesh member spaced from said outer sheathing in order to
allow air to flow between said insulation and said outer
sheathing.

10. The insulated roof panel of claim 7 wherein the
distance between a top surface of the outer sheathing and a
bottom surface of the inner sheathing defines said height of
the insulated wall panel and at least two opposed pieces of
said border have a height less than the height of said
insulated roof panel in order to allow air to pass through said
insulated roof panel.

11. The insulated roof panel of claim 7 wherein said vapor
barrier is polyethylene.

12. An insulated roof panel adapted to be secured to a pair
of timber frame members, said insulated roof panel having
a longitudinal dimension, a transverse dimension, a bottom
surface and a top surface, said longitudinal dimension being
greater than said transverse dimension and the distance
between the top and bottom surfaces of the insulated roof
panel defining the height of the insulated roof panel, said
insulated roof panel comprising:

a plurality of spaced, parallel longitudinally extending
spanners,

a plurality of spaced, parallel transversely extending
upper cords,

a plurality of spaced, parallel transversely extending
lower cords, each of said upper cords being directly
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above one of said lower cords and joined thereto with
a pair of connecting cords, said spanners being located
between said upper and lower cords and secured
thereto,

an inner sheathing secured to a lower surface of said lower
cords,

a vapor barrier sandwiched between said lower cords and
said inner sheathing,

an outer sheathing secured to said upper cords, and

insulation located between said vapor barrier and said
outer sheathing wherein said insulation is contained by
a pair of transversely extending end pieces and a pair of
longitudinally extending opposed side pieces.

13. The insulated roof panel of claim 12 wherein said
vapor barrier is polyethylene.

14. The insulated roof panel of claim 12 wherein said
layer of insulation extends between said vapor barrier and a
mesh member spaced from said outer sheathing.

15. The insulated roof panel of claim 12 wherein said
insulation is non-rigid insulation.

16. An insulated roof panel adapted to be secured to
timber frame members, said insulated roof panel compris-
ing:

a plurality of spaced, parallel web trusses, each of said
web trusses comprising at least one top cord, a bottom
cord spaced from said at least one top cord and a
plurality of webs joining said cords together,

an inner sheathing secured to said bottom cords of said
web trusses,

a plastic vapor barrier sandwiched between said bottom
cords of said web trusses and said inner sheathing,

an outer sheathing secured to said top cords of said web
trusses, and

non-rigid insulation located between said vapor barrier

and said outer sheathing.

17. An insulated roof panel adapted to be secured to
timber frame members, said insulated roof panel having a
longitudinal dimension and a transverse dimension shorter
than said longitudinal dimension, said insulated roof panel
comprising:

a plurality of longitudinally extending spaced, parallel
truss members,

an inner sheathing secured to said truss members,

a plastic vapor barrier sandwiched between said truss
members and said inner sheathing,

an outer sheathing secured to said truss members, and

non-rigid insulation located between said vapor barrier

and said outer sheathing.

18. The insulated roof panel of claim 17 wherein said
insulation extends upwardly from said vapor barrier and has
a top surface spaced from said outer sheathing to allow air
to flow between said top surface of said insulation and said
outer sheathing.

19. The insulated roof panel of claim 17 wherein said
inner sheathing extends less than said longitudinal dimen-
sion of said insulated roof panel to allow air to ventilate said
insulated roof panel.



