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EMBER-RESISTANT AND FLAME-RESISTANT ROOF VENTILATION SYSTEM

CROSS-REFERENCE TO RELATED APPLICATIONS
[0001] This application claims priority as a non-provisional of U.S. Provisional
Patent Application No. 61/052,862, filed May 13, 2008, the entirety of which 1s incorporated

herem by reference.

BACKGROUND OF THE INVENTION

Field of the Invention

{0002} This invention relates to ventilation systems, more particularly to roof

ventilation systems that help to protect buildings against fires.

Description of the Related Art

[0003] Ventilation of a building has numerous benefits for both the building and
its occupants. For example, ventilation of an attic space can prevent the attic’s temperature
from nising to undesirable levels, which also reduces the cost of cooling the interior living
space of the building. In addition, increased ventilation in an attic space tends to reduce the
humidity within the attic, which can prolong the life of lumber used in the building’s framing
and elsewhere by diminishing the incidence of mold and dry-rot. Moreover, ventilation
promotes a more healthful environment for residents of the building by encouraging the
introduction of fresh, outside air. Also, building codes and local ordinances typically require
ventilation and dictate the amount of required ventilation. Most jurisdictions require a
certain amount of “net free ventilating area,” which is a well-known and widely used measure
of ventilation.

[0004] An important type of ventilation is Above Sheathing Ventilation (*ASV™),
which is ventilation of an area within a roof above the sheathing on a roof deck, such as in a
batten cavity between the top of the roof deck and the underside of the tiles. Increasing ASV
has the beneficial effect of cooling the batten cavity and reducing the amount of radiant heat

that can transfer into the structure of the building, such as an attic space. By reducing the
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transfer of radiant heat into the building, the structure can stay cooler and require less energy
for cooling (e.g., via air conditioners).

[6005] In many areas, buildings are at risk of exposure to wildfires. Wildfires can
generate firebrands, or burning embers, as a byproduct of the combustion of materials in a
wildfire. These embers can travel, airborne, up to one mile or more from the initial location
of the wildfire, which increases the severity and scope of the wildfire. One way wildfires can
damage buildings is when embers from the fire land either on or near a building. Likewise,
buming structures produce embers, which can also travel along air currents to locations
removed from the buming structures and pose hazards similar to embers from wildfires.
Embers can ignite surrounding vegetation and/or building materials that are not fire-resistant.
Additionally, embers can enter the building through foundation vents, under-eave vents,
soffit vents, gable end vents, and dormer or other types of traditional roof field vents.
Embers that enter the structure can encounter combustible materials and set fire to the
building. Fires also generate flames, which can likewise set fire to or otherwise damage

buildings when they enter the building’s interior through vents.

SUMMARY OF THE INVENTION

16006} A system is needed that provides adequate ventilation but protects the
building against the ingress of flames, embers, ash, or other harmful floating matenals.
Desirably, the ventilation system should protect against the ingress of flames and/or embers
while still meeting net free ventilation requirements.

[0007] The presently disclosed embodiments seek to address the issues discussed
above by providing a roof vent that impedes the entry of flames and embers or other floating
buming materials while still permitting sufficient air flow to adequately veniilate a building.
In preferred embodiments, a roof vent includes an ember and/or flame impedance structure
that substantially prevents the ingress of flames and floating embers through the vent.
Embers can be as small as 3-4 mm in size. In preferred embodiments, such embers become
trapped within the ember and/or flame impedance structure and extinguish naturally therem,
without entering the building. In one aspect, the ember and/or flame impedance structure

includes a baffle member. This structure also impedes flames inasmuch as the flames would
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have to traverse a circuitous route to pass through the baffle member. In another aspect, the
ember impedance structure includes a fire-resistant fibrous interwoven material. In still
another aspect, flame impedance is enhanced through a low profile vent design, which flames
tend to pass over, in contrast to a high profile vent design (such as a dormer vent), which
presents a natural entry point for flames.

[0008] Several configurations of baffle members are described. In some
configurations, air flow from one side of the baffle member to the other must traverse a flow
path including at least one turn of greater than 90 degrees. In addition, or as an alternative to
such configurations, some configurations of baffle members provide a flow path including at
Jeast one passage having a width less than or approximately equal to 2.0 cm. The passage
may have a length greater than or approximately equal to 0.9 cm.

[0009] In some embodiments, the vent system includes first and second vent
members, with the first vent member permitting air flow through a hole or opening in a roof
deck, and the second vent member taking the place of one or more roof cover elements {e.g.,
roof tiles adjacent the second vent member). The first and second vent members can be
laterally displaced with respect to one another, such that flames .and embers entering through
the second vent member would have to traverse a flow path along the roof deck before
encountering the first vent member. A fire resistant underlayment can also be provided
overlying the roof deck to protect the roof deck from embers and flames. Further, supporting
members, such as batiens, creating an air permeable gap between the roof deck and the roof
cover elements can be formed of a fire resistant material. In some embodiments, a third vent
member can permit additional flow through a different hole in the roof deck, the third vent
member optionally being substantially identical to the first vent member.

[0010] In other embodiments, first and second vent members can be joined to
form an integrated one-piece vent. The one-piece vent may include a baffle member that
prevents the ingress of flames and embers into the building. Alternately, the one-piece vent
can include a fire-resistant mesh material that substantially prevents the ingress of floating
embers through the vent. Such one-piece systems may be of particular use in so-called

composition roofs formed of composite roof materials.
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[0011] In accordance with ene embodiment, a roof field vent is provided. The
vent includes a first vent member comprising a first opening that permits air flow between a
region below the roof and a region above the first vent member. The vent further includes a
second vent member adapted to be in fluid communication with the region above the first
vent member. The second vent member includes a second opening permitting air flow
between regions above and below the second vent member. At least one of the first and
second openings includes a baffle member, the baffle member substantially preventing the
ingress of floating embers and/or flames, the baffle member configured to be oriented
substantially parallel to a roof field when the vent is installed in the roof field.

[0012] In accordance with another embodiment, a roof field vent is provided. The
vent includes a first vent member comprising a first opening that permits air flow between a
region below the roof and a region above the first vent member. The vent further includes a
second vent member adapted to be in fluid communication with the region above the first
vent member. The second vent member includes a second opening permitting air flow
between regions above and below the second vent member. The vent further includes an
ember and/or flame impedance structure connected to one of the first and second vent
members so that air flowing through one of the first and second openings flows through the
ember and/or flame impedance structure. The ember and/or flame impedance structure
includes an elongated upper baffle member comprising a top portion and at least one
downwardly extending edge portion connected to the top portion, the top portion and the at
least one downwardly extending edge portion being substantially parallel to a longitudinal
axis of the upper baffle member. The ember and/or flame impedance structure further
includes an elongated lower baffle member comprising a bottom portion and at least one
upwardly extending edge portion connected to the bottom portion, the bottom portion and the
at least one upwardly extending edge portion being substantially parallel to a longitudinal
axis of the lower baffle member. The longitudinal axes of the upper and lower baffle
members are substantially parallel to one another, and the edge portions of the upper and
lower baffle members overlap to form a narrow passage therebetween, such that at least some
of the air that flows through the ember and/or flame impedance structure traverses a

circuitous path partially formed by the narrow passage.
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[0013] In accordance with another embodiment, a roof segment is provided. The
segment includes a portion of a roof deck comprising at least one roof deck opening. The
segment further includes a first vent member installed in the roof deck at the roof deck
opening, the first vent member inclading a first opening that permits air flow through the roof
deck opening between a region below the roof and a region above the first vent member. The
segment further includes a layer of roof cover elements positioned above the roof deck and
engaging one another in a repeating pattern. The segment further includes a second vent
member in fluid communication with the region above the first vent member, the second vent
member including a second opening permitting air flow between regions above and below the
second vent member, wherein the second vent member is positioned substantially within the
layer of roof cover elements. At least one of the first and second openings includes a baffle
member, the baffle member substantially preventing the ingress of floating embers and/or
flames, the baffle member being oriented substantially parallel to the roof deck.

{0014] In accordance with another aspect, a roof vent is provided. The roof vent
comprises a first vent member comprising a first opening that permits air flow between a
region below a roof and a region above the first vent member. The roof vent also comprises a
second vent member adapted to be in fluid communication with the region above the first
vent member. The second vent member comprises a second opening permitting air flow
between regions above and below the second vent member. At least one of the first and
second vent members includes a fire-resistant mesh material that substantially prevents the
ingress of floating embers through the first opening or the second opening.

|0015] In accordance with another aspect, a roof vent is provided, comprising first
and second vent members. The first vent member comprises a first opening that permits air
flow between a region below a roof and a region above the first vent member. The second
vent member is adapted to be in fluid communication with the region above the first vent
member. The second vent member comprises a second opening permitting air flow between
regions above and below the second vent member. At least one of the first and second vent
members includes an ember and/or flame impedance structure that substantially prevents the

ingress of floating embers through the opening of the vent member.
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{0016] All of these embodiments are intended to be within the scope of the
invention herein disclosed. These and other embodiments of the present invention will
become readily apparent to those skilled in the art from the following detailed description of
the preferred embodiments having reference to the attached figures, the invention not being

limited to any particular embodiment(s) disclosed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017]  The appended drawings are schematic, not necessarily drawn to scale, and
are meant to illustrate and not to limit embodiments of the invention.

[0018] Figure 1 is a schematic perspective view of a section of a roof including
one embodiment of a roof ventilation system.

[0019] Figure 2 is a front view of a second vent member of the roof ventilation
system shown in Figure 1.

[0020] Figure 3A is a front view of a first vent member of the roof ventilation
system shown in Figure 1.

[0021] Figure 3B is a bottom view of the first vent member shown in Figure 3A.

10022} Figure 3C is a top view of the first vent member shown in Figure 3A.

10023} Figure 3D is a bottom perspective view of the first vent member shown in
Figure 3A.

[0024] Figure 4Al is a cross sectional view of one embodiment of baffle
members for use in a roof ventilation system.

[0025] Figure 4A2 is a schematic perspective view of a section of the baffle
members shown in Figure 4A1.

[0026] Figure 4A3 is a detail of the cross sectional view shown in Figure 4A1.

[0027] Figure 4B is a cross sectional view of another embodiment of baffle
members for use in a roof ventilation system.

[0028] Figure 4C is a cross sectional view of another embodiment of baffle
members for use in a roof ventilation system.

[0029] Figure 4D is a cross sectional view of another embodiment of baffle

members for use in a roof ventilation system.
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[0030] Figure 5A is a schematic cross-sectional view of a roof section including
one embodiment of a ventilation system.

[0031] Figure 5B is another schematic cross-sectional view of the roof section
shown in Figure 5A.

[0032] Figure 6A is a schematic cross-sectional view of a roof section including
another embodiment of a ventilation system.

[6633] Figure 6B is a schematic cross-sectional view of a roof section including
another embodiment of a ventilation system.

[0034] Figure 7 is a schematic perspective view of another embodiment of a roof
ventilation system.

[0035] Figure 8A is a side view of the roof ventilation system shown in Figure 7.

[0036] Figure 8B is a front view of the roof ventilation system shown in Figure 7.

[0037] Figure 8C is a top view of the roof ventilation system shown in Figure 7.

[0038]  Figure 9 is a top perspective view of a first vent member in accordance
with another embodiment of a roof ventilation system.

[0039} Figure 10A is a front view of a second vent member in accordance with
another embodiment of a roof ventilation system.

[0040] Figure 10B is a front view of a second vent member in accordance with
another embodiment of a roof ventilation system.

[0041] Figure 10C is a front view of a second vent member in accordance with
another embodiment of a roof ventilation system.

{0042] Figure 11 is a schematic perspective view of another embodiment of a roof
ventilation system.

[0043] Figure 12 is a perspective view of a building with a roof ventilation system
in accordance with a preferred embodiment.

[0044] Figure 13 is a cross sectional view of another embodiment of baffle
members for use in a roof ventilation system.

[0045] Figure 14A 1s a top view of a vent for use in a roof ventilation system.

[0046] Figure 14B is a top view of another vent for use in a roof ventilation

system.
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[0047]  Figure 14C is a top view of another vent for use in a roof ventilation
system.

[0048] Figure 14D is a cross sectional side view of the shown in Figure 14A.

[0049] Figure 14E is a cross sectional side view of the shown in Figure 14B.

[0050] Figure 14F is a cross sectional side view of the shown in Figure 14C.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0651] Figure 1 is a schematic perspective view of a section of a roof including
one embodiment of a roof ventilation system 10 with an ember and/or flame impedance
structure. In particular, a two-piece vent system 10 1s shown including a first vent member
100 and a second vent member 200. Examples of two-piece vent systems are described in
U.S. Patent Nos. 6,050,039 and 6,447,390, which are incorporated herein by reference in
their entireties. With reference to Figure 1, the first vent member 100 is sometimes referred

H

to as a “subflashing” or “primary vent member,” and the second vent member 200 is
sometimes referred to as a “vent cover” or “secondary vent member.” The second vent
member 200 can rest upon the first vent member 100. In other embodiments, the second vent
member 200 can engage surrounding roof tiles without contacting the first vent member 100.
In such embodiments, the second vent member 200 may or may not be positioned above the
first vent member 100, as described in further detail below. The second vent member 200
can be shaped to simulate the appearance of the surrounding roof cover elements 20, such as
roof tiles, so that the vent system 10 visually blends into the appearance of the roof.

[0052] The first vent member 100 can rest wpon a roof deck 50. In some
embodiments, a protective layer 40, such as a fire resistant underlayment, can overlie the roof
deck 50. Thus, the protective layer 40 can be interposed between the roof deck 50 and the
first vent member 100, as shown in Figure 1. In other configurations, the first veni member
100 is positioned on the roof deck 50 and the protective layer 40 overlies a portion of the first
vent member 100, such that a portion of the first vent member 100 is interposed between the
roof deck 50 and the protective layer 40. Fire resistant materials include materials that
generally do not ignite, melt or combust when exposed to flames or hot embers. Fire

resistant materials include, without limitation, “ignition resistant materials” as defined in
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Section 702A of the California Building Code, which includes products that have a flame
spread of not over 25 and show no evidence of progressive combustion when tested in
accordance with ASTM E84 for a period of 30 minutes. Fire resistant materials can be
constructed of Class A materials (ASTM E-108, NFPA 256). A fire resistant protective layer
appropriate for roofing underlayment is described in PCT App. Pub. No. 2001/40568 to Kiik
et al., entitled “Roofing Underlayment,” published June 7, 2001, which is incorporated herein
by reference in its entirety. In other embodiments, a non-fire resistant underlayment can be
used in conjunction with a fire resistant cap sheet that overlies or encapsulates the
underlayment. In still other embodiments, the protective layer 40 can be omitted.

[0053] In some embodiments, batiens 30 (see Figs. 5A & 6A) can be positioned
above the roof deck 50, such as by resting on the protective layer 40, in order to support the
cover elements 20 and to create an air permeable gap 32 (e.g., a “batten cavity”) between the
roof deck 50 and the cover elements 20. Battens configured to permit air flow through the
battens (“flow-through battens™) can be used to increase ASV. In some embodiments, the
battens 30 can be formed of fire resistant materials. Examples of fire resistant materials that
may be appropriate for use in battens include metals and metal alloys, such as steel (e.g.,
stainless steel), aluminum, and zinc/aluminum alloys.  Altemately or in addition to
employing fire resistant materials for the battens, the battens can be treated for fire resistance,
such as by applying flame retardants or other fire resistant chemicals to the battens. Fire
resistant battens are commercially available from Metroll of Richlands QLD, Australia.

[0054] The first vent member 100 includes a base 130 with an opening 110 (see
Figs. 3A, 3C, 5A & 5B) permitting air flow between a region below the roof deck 50 (e.g., an
attic) and a region above the first vent member 100. In certain embodiments, the opening
110 is substantially rectangular (e.g., with dimensions of about 19”7 x 7” or greater).
Positioned within the opening 110 are one or more baffle members 120, which substantialty
prevent embers or flames from passing through the opening 110. As will be described in
greater detail hereinbelow, in use, air can flow from a region below the roof deck 50 through
the opening 110 and the baffle members 120 into the air permeable gap 32. From the air
permeable gap 32, some air can pass through openings within and between roof cover

elements 20. Air can also flow through openings 210 in the second vent member 200 (see
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Fig. 2) to a region above the second vent member 200. For simplicity and convenience, air
flow paths are described herein as proceeding generally upwards from below the roof deck to
the region above the roof. However, skilled artisans will understand that vent systems can
also be configured to handle, even encourage, other flow paths, such as a generally downward
air flow from the region above the roof to a region below the roof deck, for example by using
fans associated with the roof vents. Some such configurations are described in U.S. Patent
App. Pub. No. 2007/0207725, published September 6, 2007, entitled “Apparatus and
Methods for Ventilation of Solar Roof Panels,” the entire disclosure of which is incorporated
“herein by reference.

[0055]  Figure 2 is a front view of the second vent member 200 shown in Figure 1.
The second vent member 200 can include cap sections 230 and pan sections 232. The second
vent member 200 illustrated in Figure 2 having cap sections 230 and pan sections 232 is
configured for use in a roof having so-called “S-shaped” tiles, such that the cap sections 230
are aligned with the caps in adjacent upslope and downslope tiles and the pan sections 232
are aligned with the pans in adjacent upslope and downslope tiles. The cap sections 230 can
be configured to shed rain water into the pan sections 232, and the pan sections 232 can
funnel water down along an inclined roof. The cap sections 230 include covers 233 that can
be supported by brackets 234, which create a space between the covers 233 and the body 205
of the second vent member 200 through which air can travel. While the embodiment
illustrated in Figure 2 is configured for use in a roof having S-shaped tiles, other
embodiments can be configured to interact with roofs having other types of cover elements.
For example, the second vent member 200 can also be configured to mimic the appearance of
so-called “M-shaped™ tiles or flat tiles.

[0056] The second vent member 200 also includes openings 210 permitting air
flow between a region below the body 205 of the second vent member 200 (e.g., the air
permeable gap 32) and a region above the second vent member 200. The openings 210
include one or more baffle members 220 that substantially prevent embers or flames from
passing through the opening 210. The baffle members 220 can be configured in a similar
fashion to the baffle members 120 in the first vent member 100. Further, in some

embodiments, baffle members are included in only one of the openings 110, 210 because in

-10-
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some arrangements, one set of baffle members can be a sufficient safeguard against the
intrusion of embers or flames.

[0057] Providing baffle members in the openings 110, 210 can have the effect of
reducing the flow rate of air through the openings 110, 210. The goal of preventing the
ingress of embers or flames into the building should be balanced against the goal of providing
adequate ventilation. One way of striking this balance is to provide baffle members in only
one of the openings 110, 210. In some arrangements in which baffle members are present in
only one of the openings 110, 210, the first vent member 100 can be laterally displaced with
respect to the second vent member 200, such as by positioning the first vent member 100
upslope or downslope from the second vent member 200 (See Fig. 6A). Such arrangements
can provide an extra hindrance against the intrusion of embers or flames through the vent
system 10 because embers or flames that pass through the second vent member 200 must
additionally travel along the roof deck 50 through the air gap 32 for a certain distance before
encountering the first vent member 100. Forcing embers or flames to flow upslope may be
particularly effective in preventing their ingress.

[0058] Because the baffle members 120, 220 can constitute a flow restriction, the
first and second vent members 100, 200 may need to be rebalanced to account for the
modified flow characteristics. For example, in one arrangement, the first vent member 100
includes baffle members 120 but the second vent member 200 is free of baffles to permit
additional air flow through the second vent member 200. Because the second vent member
200 may permit greater air flow than the first vent member 100 in such embodiments, an
additional first vent member 100 may be positioned at a further opening in the roof deck 50.
The additional first vent member 100 may also include one or more baffle members 120. The
second vent member 200 may fluidly communicate with both of the first vent members 100,
such as by receiving air that reached the second vent member 200 from both of the first vent
members 100 via the air permeable gap 32 in an “open system,” as discussed below with
respect to Figures 5A and 5B. In other embodiments, it may be desirable to include more
second vent members 200 than first vent members 100, for example when the first vent

member 100 permits greater air flow than the second vent member 200.

-11-
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[10059] Figures 3A-3D illustrate several views of the first vent member 100 shown
in Figure 1. The first vent member 100 includes a base 130 that can rest on or above the roof
deck 50, such as on the protective layer 40 (see Fig. 1). In some embodiments, the base 130
is generally planar, while in other embodiments, such as when the roof deck is non-planar,
the base can be non-planar. The opening 110 in the first vent member 100 permits air flow
through a hole in the roof deck 50. The opening 110 can include baffle members 120. As
shown in Figure 3D, the baffle members 120 can be connected at their ends to the generally
planar member 130. As shown in Figures 3A and 3C, the first vent member 100 can include
a flange 140 extending upward from the generally planar member 130. The flange 140 can
prevent water flowing along the roof deck 50 (e.g., over the protective layer 40) from entering
the opening 110.

[0060] In some embodiments, the first vent member 100 shown in Figures 3A-3D
may be positioned upside-down, such that the flange 140 extends downward from the
generally planar member 130. In such an arrangement, the flange 140 can aid in positioning
the first vent member through the hole in the roof deck 50. In other embodiments, the baffle
members can be positioned on the same side of the generally planar member as the flange,
such that the baffle members are located inside the flange. In still other embodiments, two
flanges are present in the first vent member, one extending upward to prevent the ingress of
rain water and another extending downward to aid in positioning of the first vent member
100.

[0061] Figures 4A1-4D show cross sections of several exemplary batfle members
120. Although the baffle members in Figures 4A1-4D are labeled as baffle members 120 for
convenience, the baffle members in Figures 4A1-4D can be used in vent systems 10 as baffle
members 120 and/or baffle members 220 (i.e., the illustrated baffle members can be provided
in the first vent member 100, the second vent member 200, or both). Further, the arrows
shown in Figures 4A1-4D illustrate the flow paths of air passing from beneath the baffle
members 120 to above the baffle members 120. Embers or flames above the baffle member
120 would have to substantially reverse one of the illustrated flow paths in order to pass

through the illustrated baffle members 120.

-12-
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(0062} The baffle members 120 can be held in their positions relative to each
other through their connection with the generally planar member 130 at the end of the baffle
members 120 (see Fig. 3D). Similarly, the baffle members 220 can be held in their positions
relative to each other through their connection with the body 205 of the second vent member
200. Accordingly, the baffle members 120, 220 need not directly contact other baffle
members, thus providing a substantially uniform flow path between the baffle members.

[0063] In the embodiment shown in Figure 4A1-4A3, air flowing through the
baffle members 120 encounters a web 121 of a baffle member 120, then flows along the web
121 to a passage between flanges or edge portions 122 of the baffle members 120. As shown
in Figure 4A3, air flowing from one side of the baffle members 120 traverses a passage
bounded by the flanges 122 having a width W and a length L. In some embodiments, W can
be less than or approximately equal to 2.0 cm, and is preferably within 1.7 - 2.0 cm. In some
embodiments, L can be greater than or approximately equal to 2.5 c¢m (or greater than 2.86
cm), and is preferably within 2.5 — 6.0 c¢m, or more narrowly within 2.86 — 5.72 cm. Also,
with reference to Figure 4A3, the angle o between the webs 121 and the flanges 122 1s
preferably less than 90 degrees, and more preferably less than 75 degrees.

[0064] Figure 4B illustrates a configuration similar to Figure 4A except that the
angle o between the flanges 122 and the web 121 is less severe, such as approximately 85-95
degrees, or approximately 90 degrees. Because the embodiment shown in Figure 4B requires
a less severe turn in the flow path through the baffle members 120, the embodiment of Figure
4B may be more conducive to greater air flow than the embeodiment shown in Figure 4A.

[0065] In the embodiment shown in Figure 4C, air flowing perpendicularly to the
plane of the roof deck and then through the baffle members 120 encounters the web 121 at an
angle B that is more than 90 degrees (e.g., 90-110 degrees) before flowing into the passages
between the flanges 122. The angled web 121 may help to direct the flow of air into the
passages between the flanges 122. The angle o between the webs 121 and the flanges 122 in
Figure 4C is preferably between 45 degrees and 135 degrees, and more preferably between 75

degrees and 115 degrees.
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[0666] The embodiment shown in Figure 4D employs a V-design for the baffles
120. Air encounters the underside of an inverted V-shaped baffle member 120, then flows
through passages between adjacent baffle members 120.

[6067] With reference to Figures 4A-4D, ember and/or flame impedance
structures are shown that include elongated upper baffle members 120A and elongated fower
baffle members 120B. The elongated upper baffle members 120A can include top pottions
192 and downwardly extending edge portions 122 that are connected to the top portions 192.
In the embodiments shown in Figures 4A-4D, the top portions 192 and the downwardly
extending edge portions 122 are substantially parallel to a longitudinal axis of the upper
baffle member 120A. The elongated lower baffle members 120B can include bottom
portions 198 and upwardly extending edge portions 122 that are connected to the bottom
portions 198. In the embodiments shown in Figures 4A-4D, the bottom portions 198 and the
upwardly extending edge portions 122 are substantially parallel to a longitudinal axis of the
lower baffle member 120B.

[0068] Further, in the embodiments shown in Figures 4A-4D, the longitudinal
axes of the upper and lower baffle members 120A, 120B are substantially parallel to one
another, and the edge portions 122 of the upper and lower baffle members overlap to form a
narrow passage therebetween, such that at least some of the air that flows through the ember
and/or flame impedance structure traverses a circuitous path partially formed by the narrow
passage. In some embodiments, the at least one narrow passage extends throughout a length
of one of the upper and lower baffle members. The at least one narrow passage can extend
throughout a length of one of the upper and lower baffle members, and it may have a width
less than or equal to 2.0 cm, and a length greater than or equal to 2.5 cm. In some
embodiments, the longitudinal axes of the upper and lower baffle members 120A, 120B are
each configured to be substantially parallel to the roof field when the vent is installed within
the roof field.

[0069] In some embodiments, such as shown in Figures 4A-4B, the upper bafile
member 120A includes a pair of downwardly extending edge portions 122 connected at
opposing sides of the top portion 192. Further, the lower baffle member 120B can inchide a

pair of upwardly extending edge portions 122 connected at opposing sides of the bottom
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portion 198. The vent can also include a second eclongated upper baffle member 120A
configured similarly to the first elongated upper baffle member 120A and having a
longitudinal axis that is substantially parallel to the longitudinal axis of the first upper baffle
member 120A. One of the edge portions 122 of the first upper baffle member 120A and a
first of the edge portions 122 of the lower baffle member 120B can overlap to form a narrow
passage therebetween. Further, one of the edge portions 122 of the second upper baffle
member 120A and a second of the edge portions 122 of the lower baffle member 120B can
overlap to form a second narrow passage therebetween, such that at least some of the air
flowing through the ember and/or flame impedance structure traverses a circuitous path
partially formed by the second narrow passage.

[0070] In some embodiments, the lower baffle member 120B includes a pair of
upwardly extending edge portions 122 connected at opposing sides of the bottom portion
198. Further, the upper baffle member 120A can include a pair of downwardly extending
edge portions 122 connected at opposing sides of the top portion 192, The vent can also
include a second elongated lower baffle member 120B configured similarly to the first
elongated lower bafflc member 120B and having longitudinal axis that is substantially
parallel to the longitudinal axis of the first lower baffle member 120B. One of the edge
portions 122 of the first lower baffle member 120B and a first of the edge portions 122 of the
upper baffle member 120A can overlap to form a narrow passage therebetween. Further, one
of the edge portions 122 of the second lower baffle member 120B and a second of the edge
portions 122 of the upper baffle member 120A can overlap to form a second narrow passage
therebetween, such that at least some of the air flowing through the ember and/or flame
impedance structure traverses a circuitous path partially formed by the second narrow
passage.

[0071] Although Figures 4A-4D illustrate some examples of baffle members that
may substantially prevent the ingress of embers or flames, skilled artisans will recognize that
the efficacy of these examples for preventing the passage of embers or flames will depend in
part on the specific dimensions and angles used in the construction of the baffle members.
For example, in the embodiment shown in Figure 4D, the baffle members 120 will be more

effective at preventing the ingress of embers or flames if the passages between the baffle
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members 120 are made to be longer and narrower. However, longer and narrower passages
will also slow the rate of air flow through the baffle members. Skilled artisans will
appreciate that the baffle members should be constructed so that the ingress of embers or
flames is substantially prevented but reduction in air flow is mimmized.

[0072} The baffle members cause air flowing from one side of the baflle member
to another side to traverse a flow path. In some embodiments, such as the configurations
shown in Figures 4A and 4D, the flow path includes at least one turn of greater than 90
degrees. In other embodiments, the flow path includes at least one passage having a width
less than or approximately equal to 2.0 cm, or within 1.7 — 2.0 cm. For example, Figure 4A3
illustrates a passage width W that preferably meets this numerical limitation. The length of
the passage having the constrained width may be greater than or approximately equal to 2.5
cm, and is preferably within 2.5 — 6.0 cm. Figure 4A3 illustrates a passage length L that
preferably meets this numerical limitation.

[0073] A test was conducted to determine the performance of certain
configurations of baffle members 120 that were constructed according to the embodiment
illustrated in Figure 13, which 1s similar to the embodiment illustrated in Figure 4B. In the
test, vents having different dimensions were compared to one another. In each of the vents
tested, the width W, was held to be the same as the length L;, and the width W, was held to
be the same as the length L. Also, the upper and lower baffle members 120A and 120B were
constrained to have the same size and shape as one another.

[0074] Figures 14A-C show a top view of the vents tested, and Figures 14D-F
show a cross sectional side view of the vents shown in Figures 14A-C. As shown in Figures
14A-C, all three vents had outside dimensions of 19”x7”. Because different dimensions were
used for the baffle members 120 in the three vents tested, each vent included a different
number of baffle members 120 in order to maintain the outside dimensions constant at
197x7”. Figures 14A and 14D show a first tested vent in which W,=0.375", W,=0.5" and
W3=1.5". Figures 14B and 14E show a second tested vent in which W,=0.5", W,=1.0" and
W5=2.0". Figures 14C and 14F show a third tested vent in which W,=0.75", W,=1.5" and
W3=3.0".
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[0075]  The test setup included an ember generator placed over the vent being
tested, and a combustible filter media was positioned below the tested vent. A fan was
attached to the vent to generate an airflow from the ember generator and through the vent and
filter media. One hundred grams of dried pine needles were placed in the ember generator,
ignited, and allowed to burn until extinguished, approximately two and a half minutes. The
combustible filter media was then removed and any indications of combustion on the filter
media were observed and recorded. The test was then repeated with the other vents. Table 1
below summarizes the results of the test, as well as the dimensions and net free vent area
associated with each tested vent. Net free vent area is discussed in greater detail below, but
for the purposes of the tested vents, the net free vent area is calculated as the width W, of the
gap between the flanges 122 of adjacent baffle members 120, multiplied by the length of the
baffle members 120 (which is 19” for each of the tested vents), mulitplied further by the

number of such gaps.

TABLE 1.
Test | Wy | Wa | W3 | I L, L; | NFVA | Observations of Filter Media
Vent | (in) | (in) | (in) | (in) | (in} | (in) (sq.in.) After Test

1 0.37510.55| 1.5 1 0.375| 03751 0.75 | 4275 i Slight discoloration, three small

burn holes.

2 05 | 10|20 05 85 | 1.0 38 Heavy discoloration, one large

burn hole, five small burn holes.

3 075 1 1.5 | 3.0 075 | 075 1 1.5 28.5 | No discoloration, one small burn
hole. Extinguished embers

visible.

[0076] Each of the tested vents offered enhanced protection against ember
intrusion, as compared to a baseline setup in which the tested vents are replaced with a
screened opening. The results in Table 1 indicate that the first tested vent had improved
performance for prevention of ember intrusion relative to the second tested vent. Moreover,

the first tested vent also had a higher net free vent area than the second tested vent.
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[0077] The results in Table 1 also indicate that the third tested vent offers the best
performance for prevention of ember intrusion. It is believed that this is due in part to the
fewer number of gaps between adjacent baffle members 120 that were present in the third
tested vent, which restricted the paths through which embers could pass. Another factor
believed to contribute to the ember resistance of the third tested vent is the greater distance
embers had to travel to pass through the vent by virtue of the larger dimensions of the baffle
members 120, which may provide a greater opportunity for the embers to extinguish. The
third tested vent had the lowest net free vent area. The results indicate that a vent having a
configuration similar to the third tested vent but having still larger dimensions (e.g.,
W=1.0”, W,=2.0", W3=4.0") would maintain the ember intrusion resistance while increasing
the net free vent area relative to the third tested veni. The upper bounds for the dimensions
of the baffle member will depend on the type of roof on which the vent is employed, the size
of the roof tiles, and other considerations.

[0078] As noted elsewhere in this application, the goal of preveniing ember
intrusion must be balanced against the goal of providing adequate ventilation. The results of
this test indicate that, for a vent configured in the manner illustrated in Figure 13, a vent
having larger baffle members and fewer openings offers greater protection from embers but
reduces the net free vent area. Thus, in some circumstances, more than one such vent may be
needed to provide adequate ventilation. The results of the test also indicate that, for a vent
configured in the manner illustrated in Figure 13, a vent having smaller baffle members with
a greater number of openings can provide greater net free vent area and enhanced ember
protection relative to a vent with mid-sized baffle members and fewer openings.

[0679] Figures 5A and 5B illustrate the air flow in a two-piece vent system 10 as
described with reference to Figures 1-3D. As used herein, a “two-piece vent” includes vents
in which one piece is secured or connected to a roof deck and another piece is positioned
within a layer of cover elements (e.g., roof tiles), and the two picces are not secured to one
another. As used herein, a “one-piece vent” includes a vent consisting of one integrally
formed piece or, alternatively, a vent in which two or more separate pieces are secured to one
another (e.g., Fig. 7). Figure 5A is a cross sectional view of a sloped roof along the sloped

direction. Battens 30 traverse the roof in a direction substantially parallel to the roof’s ridge
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and eave and support the cover elements 20. The battens 30 separate the cover elements 20
from the roof deck 50, thereby providing the air permeable gap 32. Figure 5B is a cross
sectional view of the roof along the direction perpendicular to the sloped direction (i.e.,
parallel to the roof’s ridge and eave). In the embodiment shown in Figures SA and 5B, the
second vent member 200 is positioned substantially directly above the first vent member 100.
Figures SA and 5B illustrate an “open system,” which advantageously permits air flow
thronghout the air permeable gap 32 (which will be understood to extend substantially
throughout some or all of a toof ficld, as opposed to being limited to the immediate vicinity
of a particular vent 10) as well as, in certain embodiments, through gaps between the cover
elements 20, such that some air may exit the air permeable gap 32 without flowing through
the secondary vent member 200. One example of a roof ventilation system that employs an
open system is U.S. Patent No. 6,491,579 to Hary O’Hagin, the entirety of which 1s
incorporated herein by reference.

[0080] However, as noted above, in some embodiments it may be desirable to
position the first vent member 100 in a different portion of the roof than the second vent
member 200. Figures 6A and 6B illustrate an embodiment in which the first vent member
100 is laterally displaced relative to the second vent member 200. Figure 6A is a cross
sectional view of a sloped roof along the sloped direction. Figure 6B is a cross sectional
view of the roof along the direction perpendicular to the sloped direction. As shown in
Figures 6A and 6B, air flows up through the first vent member 100, then through the air
permeable gap 32 between the roof deck 50 and the cover elements 20 until it reaches the
second vent member 200, then through the second vent member 200. It will also be
appreciated that some air flow may be permitted between the cover elements 20, such that
some air exits the air permeable gap 32 without flowing through the secondary vent member
200. Further, although the foregoing description describes a primary direction of air flow in
some embodiments, other air currents may also be present in the air permeable gap 32,
including air flow in a reverse direction from that described above.

[0081] Figure 6A illustrates an embodiment in which the first vent member 100 is
positioned downslope with respect to the second vent member 200. In this configuration,

flow-through battens 30 enable the movement of air along the slope of the roof, such that air
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from the first vent member 100 can travel upslope in the air permeable gap 32 through the
battens 30 toward the second vent member 200. Downslope or upslope offsetting of the first
vent member 100 relative to the second vent member 200 can be in addition or as an
alternative to laterally displacing the first vent member 100 relative to the second vent
member 200. In other configurations, the first and second vent members can be laterally
displaced with respect to one another but are not substantially offset upslope or downslope,
such that the positions of the first and second vent members along the slope of the roof are
similar.

[0082] As described above, displacing (laterally or upslope/downslope) the first
vent member 100 relative to the second vent member 200 can advantageously provide a
further barrier to entry of embers or flames through the vent system 10. Displacement can
additionally protect persons walking on the roof, such as firefighters, from falling through or
into holes in the roof deck. This is because if a person’s foot falls through the second vent
member 200, displacing the hole in the roof deck 50 (i.e., the hole at which the first vent
member 100 is positioned) away from the second vent member 200 helps to prevent the hole
from being located in a position where the foot will proceed through the roof deck hole.
Thus, if a person’s foot breaks through the second vent member 200, the fall can be stopped
by the roof deck 50. Displacement of the first and second vent members 100, 200 can
provide other performance advantages as well. For example, it has been found that
displacement can help to prevent “backloading” of the vent system. Backloading occurs
when unusual conditions, such as strong winds or violent storms, force air to flow through a
vent system in a direction opposite from the direction for which the vent system was
designed.

[0083]) Figure 7 is a schematic perspective view of another embodiment of a roof
ventilation system 10, in which the first vent member 100 and the second vent member 200
can be joined to form an integrated one-piece vent. One example of an integrated one-piece
vent is disclosed in U.S. Patent No. 6,390,914, the entirety of which is incorporated herein by
reference. Another example of an integrated one-piece vent is disclosed in U.S. Patent No.
D549,316, the entirety of which is also incorporated herein by reference. The one-piece

system shown in Figure 7 may be of particular use in so-called composition roofs formed of
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composite roof materials. Figures 8A-8C show alternate views of the one-piece system
shown in Figure 7.

[0684] The first vent member 100 of the one-piece embodiment can be configured
substantially as described hereinabove with reference to Figures 3A-3D. The second vent
member 200 of the one-piece embodiment includes a tapered top with louver slits 216 on its
top surface and an opening 218 on its front edge. Between the first vent member and the
second vent member is a cavity, which may include screens or other filtering structures to
prevent the ingress of debris, wind-driven rain, and pests. The cavity may further include
baffle members 120 as described hereinabove to prevent the ingress of embers or flames. In
use, air from a region below the roof deck passes through the first vent member 100, which
can include baffle members 120, then through a cavity between the first and second vent
members 100, 200, then through the louver slits 216 and/or the opening 218. The one-piece
embodiment shown in Figures 7-8C can be helpful in applications in which convenience of
installation is a primary concern.

[0085] Figure 9 is a top perspective view of a first vent member 300 in
accordance with another embodiment. The first vent member 300 includes a base 330 that
can rest on or above a roof deck, similarly to the base 130 shown in Figures 1 and 3 and
described above. The base 330 includes an opening 310 permitting air flow between a region
below the roof deck and a region above the first vent member 300. In the illustrated
embodiment, the opening 310 is rectangular. However, the opening 310 can have a variety of
different shapes, including circular or elliptical. An upstanding baffle wall or flange 320
surrounds the opening 310. The baffle wall 320 can prevent water on the roof deck from
flowing through the opening 310.

0086} With continued reference to Figure 9, the first vent member 300 includes
an ember impedance structure comprising a mesh material 340 within the opening 310. In
certain embodiments, the mesh material 340 is a fibrous interwoven material. In certain
embodiments, the mesh material 340 is flame-resistant. The mesh material 340 can be
formed of various materials, one of which is stainless steel. In one preferred embodiment,
the mesh material 340 is stainless steel wool made from alloy type AISI 434 stainless steel,

approximately 4" thick. This particular steel wool can resist temperatures in excess of 700°C
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as well as peak temperatures of 800°C (up to 10 minutes without damage or degradation),
does not degrade significantly when exposed to most acids typically encountered by roof
vents, and retains its properties under typical vibration levels experienced in roofs (e.g., fan-
induced vibration). Also, this particular steel wool provides a NFVA of approximately
133.28 inches per square foot (i.e., 7% solid, 93% open). This is a higher NFVA per square
foot than the wire mesh that is used across openings in subflashings (i.e., primary vent
members) of roof vents sold by O’Hagins Inc. Some of such commercially available
subflashings employ ¥%” thick galvanized steel wire mesh as a thin screen. For subflashing
openings of approximately 77 x 197, these commercially available vents provide
approximately 118 square inches of NFVA.

[0087] The mesh material can be secured to the base 330 and/or baffle wall 320
by any of a variety of different methods, including without limitation adhesion, welding, and
the like. In some embodiments, the base 330 includes a ledge (not shown) extending radially
inward from the baffle wall 320, the ledge belping to support the mesh material 340.

{0088] In various embodiments, the mesh material 340 substantially inhibits the
ingress of floating embers. Compared to the baffle members 120 and 220 described above,
the mesh material 340 may provide greater ventilation. The baffle system restricts the
amount of net free ventilating area (NFVA) under the ICC Acceptance Criteria for Attic
Vents — AC132. Under AC132, the amount of NFVA is calculated at the smallest or most
critical cross-sectional area of the airway of the vent. Sections 4.1.1 and 4.1.2 of AC132
(Feb. 2009) read as follows:

[0089] “4.1.1.  The net free area for any airflow pathway (airway) shall be the
gross cross-sectional area less the area of any physical obstructions at the smallest or most
critical cross-sectional area in the airway. The net free area shall be determined for cach
airway in the installed device.”

[0050] “4.1.2.  The NFVA for the device shall be the sum of the net frec areas
determined for all airways in the installed device.”

[0691] Consider now the roof vent 10 illustrated in Figure 1, and assume for
simplicity that it includes baffle members 120 but no baffle members 220. The NFVA of the

roof vent 10 is the area of the opening 110 of the primary vent member 100, minus the
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restrictions to the pathway. In other words, the NFVA is the sum total of the area provided
by the baffle members 120. With respect to Figure 4A3, the NFVA is the sum total of the
area provided by the gap W multiplied by the length of the baffle members 120 (i.e., the
dimension extending perpendicularly to the plane of the drawing, as opposed to the
dimension L), multiplied further by the number of such gaps W (which depends on the
number of baffle members).

[0092] Contrast that with a roof vent employing a primary vent member 300 as
shown in Figure 9. As noted above, the mesh material 340 can provide a similar level of
resistance to the ingress of floating embers, as compared to the baffle members 120 (or 220).
In certain embodiments, however, the primary vent member 300 provides increased
ventilation airflow. As noted above, a mesh material 340 comprising stainless steel wool
made from alloy type AISI 434 stainless steel provides a NFVA of approximately 133.28
inches per square foot (i.e., 7% solid, 93% open). In contrast, vents employing baffle
members 120 and/or 220 are expected to provide, in certain embodiments, about 15-18%
open area. The increased NFVA provided by the mesh material 340 makes it possible for a
system employing primary vent members 300 to meet building codes (which typically require
a minimum amount of NFVA) using a reduced number of vents, providing a competitive
advantage for builders and roofers in terms of total ventilation costs.

[0093] Figure 10A is a front view of a secondary vent member 400, in accordance
with one embodiment. The secondary vent member 400 can be similar in almost all respects
to the secondary vent member 200 shown in Figure 2, except for the additional provision of
mesh material 440. In particular, the secondary vent member 400 includes a body 405
defining pan sections 432 and cap sections 430. Covers 433 are provided at the cap sections
430, spaced apart from the body 405 by, e.g., spacer brackets (now shown). The body 405
includes openings 410 at the cap sections 430. A mesh material 440 is provided at the
openings 410, secured to the underside of the body 405 by any of a variety of available
methods, including adhesion, welding, and the like. The mesh material 440 can comprise the
materials described above for the mesh material 340 of Figure 9. While the embodiment
illustrated in Figure 10A is configured for use in a roof having S-shaped tiles, other

embodiments can be configured to interact with roofs having other types of cover elements.
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For example, the second vent member 400 can also be configured to mimic the appearance of
so-called “M-shaped” tiles or flat tiles.

[0094] Figure 10B is a front view of a secondary vent member 400 that is similar
to that of Figure 10A, except that the mesh material 440 is interposed between the body 405
and the covers 433. The mesh material 440 can be secured to the body 405 and/or covers 433
by any of a variety of available methods, including adhesion, welding, and the like.

[0095]  Figure 10C is a front view of a secondary vent member 400 that is similar
to that of Figure 10A, except that, in addition to the mesh material 440 at the underside of the
body 4035, further mesh material 440 is interposed between the body 405 and the covers 433.
The mesh material 440 can be secured to the body 405 and/or covers 433 by any of a variety
of available methods, including adhesion, welding, and the like.

[0096] Figures 10A-10C show mesh material 440 positioned underneath or above
the openings 410. In other embodiments, the mesh material 440 can be partially or entirely
within the openings 410.

[0097] In preferred embodiments, the vents disclosed herein are preferably
designed to engage surrounding roof cover elements (e.g., roof tiles) in accordance with a
repeating engagement pattern of the cover elements. In other words, embodiments of the
vents can be assembled with the roof cover elements without cutting or otherwise modifying
the cover elements to fit with the vents. As explained above, the secondary vent member
(including without limitation all of the embodiments described herein) can be offset laterally,
upslope, or downslope from the primary vent member (including without limitation all of the
two-piece embodiments described herein), for example by 2-4 roof cover elements. When
utilized in conjunction with fire-resistant underlayment and construction materials, this
offsetting of the vent members provides added protection against flame and ember intrusion
into the building.

[0098] Figure 11 is a schematic perspective view of another embodiment of a roof
ventilation system in which the first vent member 300 and the second vent member 400 can
be joined to form an integrated one-piece vent. As noted above, examples of an integrated

one-piece vent are disclosed in U.S. Patent Nos. 6,390,914 and D549,316, the entireties of

4.



WO 2009/140422 PCT/US2009/043838

which are incorporated herein by reference. The one-piece system shown in Figure 11 may
be of particular use in so-called composition roofs formed of composite roof materials.

{0099} The first vent member 300 of the one-piece embodiment can be configured
substantially as described hereinabove with reference to Figure 9. The first vent member 300
can include mesh material 340 within the opening 310 in the base 330. In the illustrated
embodiment, the opening 310 is rectangular, but the opening 310 can have a variety of
different shapes, including circular or elliptical. An upstanding baffle wall or flange 320
surrounds the opening 310. The baffle wall 320 can prevent water on the roof deck from
flowing through the opening 310.

[0100]  The second vent member 400 of the one-piece embodiment includes a
tapered top with louver slits 416 on its top surface and an opening 418 on its front edge.
Between the first vent member 300 and the second vent member 400 is a cavity, which may
include screens or other filtering structures to prevent the ingress of debris, wind-driven rain,
and pests. In use, air from a region below the roof deck passes through the first vent member
300 then through a cavity between the first and second vent members 300, 400, then through
the louver slits 416 and/or the opening 418. The one-piece embodiment shown in Figure 11
can be helpful in applications in which convenience of installation is a primary concern.
Moreover, the one-piece embodiment is advantageous in that its low profile design promotes
flame resistance, insofar as flames tend to pass over the vent rather than through the vent’s
openings. This can be contrasted with a high profile vent design, such as a dormer vent,
which presents a natural point of entry for flames and embers to pass through the openings in
the vent.

[0101] Figure 12 is a perspective view of a building 500 having a system of vents
6, 7 in accordance with an embodiment. The building has a roof 2 with a ridge 4 and two
eaves 5. Between the ridge 4 and each eave 5 is defined a roof field 3, one of which is shown
in the figure. It will be understood that more complex roofs may have more than two fields
3. In an embodiment, at least one of the fields 3 of the building 500 includes a plurality of
field vents 6, 7 with ember and/or flame impedance structures (such as the vents described
above). In the illustrated embodiment, a plurality of field vents 6 is provided near the ridge 4,

preferably aligned substantially parallel to the ridge. In certain embodiments, the field vents
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6 are spaced by 1-4 roof cover elements (e.g., tiles) from the ridge 4. In the illustrated
embodiment, a plurality of field vents 7 is provided near the eave 5, preferably aligned
substantially parallel to the eave. In certain embodiments, the field vents 7 are spaced by 1-4
roof cover elements (e.g., tiles) from the cave 5. In use, the vents 6, 7 in this arrangement
promote air flow through the attic as indicated by the arrow 8. That is, air tends to flow into
the building (e.g., into an attic of the building) through the vents 7, and air tends to exit the
building through the vents 6. Also, the roof can have a batten cavity, as described above,
through which air may also flow. ‘

[0162] Although the invention has been disclosed in the context of certain
embodiments and examples, it will be understood by those skilled in the art that the invention
extends beyond the specifically disclosed embodiments to other alternative embodiments
and/or uses and obvious modifications and equivalents thereof. Accordingly, the invention is

not intended to be limited by the specific disclosures of preferred embodiments herein.
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WHAT IS CLAIMED IS:

1. A roof field vent, comprising:

a first vent member comprising a first opening that permits air flow between a
region below a roof and a region above the first vent member; and

a second vent member adapted to be in fluid communication with the region
above the first vent member, the second vent member comprising a second opening
permitting air flow between regions above and below the second vent member,

wherein at least one of the first and second openings comprises a baffle
member that substantially prevents the ingress of floating embers, the baffle member
configured to be oriented substantially paratlel to a roof field when the vent is
installed in the roof field.

2. The roof field vent of Claim 1, wherein the baffle member causes air flowing
from one side of the baffle member to another to traverse a flow path, the flow path
coinprising at least one turn of greater than 90 degrees.

3. The roof field vent of Claim 1, wherein the baffle member causes air flowing
from one side of the baffle member to another to traverse at least one passage having a width
less than or approximately equal to 2.0 cm.

4. The roof field vent of Claim 3, wherein the width of the at least one passage is
greater than or approximately equal to 1.7 cm.

5. The roof field vent of Claim 1, wherein the baffle member causes air flowing
from one side of the baffle member to another to traverse a plurality of passages, each of the
passages having a width less than or approximately equal to 2.0 cm.

6. The roof field vent of Claim 5, wherein each of the passages has a width
greater than or approximately equal to 1.7 ¢cm and less than or approximately equal to 2.0 cm.

7. The roof field vent of Claim 1, wherein the vent provides a net free ventilating
area with between about 15% and about 18% open area.

8. The roof field vent of Claim 1, wherein the second member is configured to

simulate an appearance of one or more roof tiles.
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5. The roof field vent of Claim 1, wherein the first and second vent members are
configured to be oriented substantially parallel to the roof field when the vent is installed in
the roof field.

10.  The roof field vent of Claim 1, wherein the baffle member substantially
prevents the ingress of flames.

11. A building, comprising a roof having the roof field vent of Claim 1.

12.  Aroof field vent, comprising:

a first vent member comprising a first opening that permits air flow between a
region below a roof and a region above the first vent member;

a second vent member adapted to be in fluid communication with the region
above the first vent member, the second vent member comprising a second opening
permitting air flow between regions above and below the second vent member; and

an ember and/or flame impedance structure connected to one of the first and
second vent members so that air flowing through one of the first and second openings
flows through the ember and/or flame impedance structure, the ember and/or flame
impedance structure comprising:

an elongated upper baffle member comprising a top portion and at
least one downwardly extending edge portion connected to the top portion, the
top portion and the at least one downwardly extending edge portion being
substantially parallel to a longitudinal axis of the upper baffle member; and

an clongated lower baffle member comprising a bottom portion and at

Jeast one upwardly extending edge portion connected to the bottom portion,

the bottom portion and the at least one upwardly extending edge portion being

substantially parallel to a longitudinal axis of the lower baffle member;
wherein the longitudinal axes of the upper and lower baffle members
are substantially parallel to one another, and the edge portions of the upper
and lower baffle members overlap to form a narrow passage therebetween,
such that at least some of the air that flows through the ember and/or flame
impedance structure traverses a circuitous path partially formed by the narrow

passage.
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13.  The roof field vent of Claim 12, wherein the Jongitudinal axes of the upper
and lower baffle members are each configured to be substantially parallel to a roof field when
the vent is installed within the roof field.

14.  The roof field vent of Claim 12, wherein the at least one narrow passage
extends throughout a length of one of the upper and lower baffle members.

15.  The roof ficld vent of Claim 12, wherein the at least one narrow passage has a
width less than or approximately equal to 2.0 cm and greater than or approximately equal to
1.7 cm.

16. The roof field vent of Claim 12, wherein the at least one downwardly
extending edge portion of the upper baffle member comprises a pair of downwardly

~ extending edge portions connected at opposing sides of the top portion.

17. The roof field vent of Claim 16, wherein:

the at least one upwardly extending edge portion of the lower baffle member
comprises a pair of upwardly extending edge portions connected at opposing sides of
the bottom portion;

the upper baffle member comprises a first upper baffle member;

the roof vent further comprises a second elongated upper baffle member
comprising a top portion and a pair of downwardly extending edge portions connected
to the top portion of the second upper baffle member, the top portion and edge

portions of the second upper baffle member being substantially parallel to a

longitudinal axis of the second upper baffle member, the longitudinal axes of the first

and second upper baffle members being substantially parallel to one another;

one of the edge portions of the first upper baffle member and a first of the
edge portions of the lower baffle member overlap to form said narrow passage
therebetween; and

one of the edge portions of the second upper baffle member and a second of
the edge portions of the lower baffle member overlap to form a second narrow
passage therebetween, such that at least some of the air flowing through the ember
and/or flame impedance structure traverses a circuitous path partially formed by the

second narrow passage.
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18.  The roof field vent of Claim 12, wherein the at least one upwardly extending
edge portion of the lower baffle member comprises a pair of upwardly extending edge
portions connected at opposing sides of the bottom portion.

19. The roof field vent of Claim 18, wherein:

the at least one downwardly extending edge portion of the upper baffle
member comprises a pair of downwardly extending edge portions connected at
opposing sides of the top portion;

the lower baffle member comprises a first lower baffle member;

the roof vent further comprises a second elongated lower baffle member
comprising a bottom portion and a pair of upwardly extending edge portions
connected to the bottom portion of the second lower baffle member, the bottom
portion and edge portions of the second lower baffle member being substantially
paralle] to a longitudinal axis of the second lower baffle member, the longiudinal
axes of the first and second lower baffle members being substantially parallel to one
another;

one of the edge portions of the first lower baffle member and a first of the
edge portions of the upper baffle member overlap to form said narrow passage
therebetween; and

one of the edge portions of the second lower baffle member and a second of
the edge portions of the upper baffle member overlap to form a second narrow
passage therebetween, such that at least some of the air flowing through the ember
and/or flame impedance structure traverses a circuitous path partially formed by the
second narrow passage.

20. A roof segment comprising:

a portion of a roof deck comprising at least one roof deck opening;

a first vent member installed in the roof deck at the roof deck opening, the first
vent member comprising a first opening that permits air flow through the roof deck
opening between a region below the roof and a region above the first vent member;

a layer of roof cover elements positioned above the roof deck and engaging

one another in a repeating paitern; and
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a second vent member in fluid communication with the region above the first
vent member, the second vent member comprising a second opening permitting air
flow between regions above and below the second vent member, wherein the second
vent member is positioned substantially within the layer of roof cover elements,

wherein at least one of the first and second openings comprises a baffle
member that substantially prevents the ingress of floating embers, the baffle member
being oriented substantially parallel to the roof deck.

21.  The roof segment of Claim 20, wherein the second vent member takes the
place of one or more of the roof cover elements and engages surrounding roof cover elements
in accordance with the repeating pattern.

22.  The roof segment of Claim 20, wherein the second vent member is positioned
to cover the first opening.

23.  The roof segment of Claim 20, wherein the second vent member is laterally
displaced with respect to the first vent member.

24.  The roof segment of Claim 20, wherein the region above the first vent member
and the region below the second vent member are substantially open to a cavity between the
roof cover elements and the roof deck.

25.  The roof segment of Claim 20, further comprising a third vent member
positioned substantially within the roof deck, the third vent member comprising a third
opening that permits air flow between the region below the roof and a region above the third
vent member, the second vent member being in fluid communication with the region above
the third vent member.

26.  The roof segment of Claim 20, further comprising a roof deck protective layer
positioned between the roof deck and the roof cover elements, the protective layer comprising
a protective layer opening substantially overlying the roof deck opening, the protective layer
being formed of a fire resistant material.

27.  The roof segment of Claim 20, further comprising at least one support for the
roof cover elements positioned below the roof cover elements, the support providing an air

gap between the roof cover elements and the roof deck.
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28.  The roof segment of Claim 27, wherein the at least one support is formed of a
fire resistant material.
29.  The roof segment of Claim 27, wherein air traveling from the roof deck
opening to the second opening flows through the air gap.
30. A roof vent, comprising:
a first vent member comprising a first opening that permits air flow between a
region below a roof and a repion above the first vent member; and
a second vent member adapted to be in fluid communication with the region
above tﬁe first vent member, the second vent member comprising a second opening
permitting air flow between regions above and below the second vent member,
wherein at least one of the first and second vent members includes a fire-
resistant mesh material that substantially prevents the ingress of floating embers
through the first opening or the second opening.
31.  The roof vent of Claim 30, wherein the mesh material comprises an
interwoven fibrous material.
32.  The roof vent of Claim 30, wherein the mesh material comprises stainless
steel wool.
33. The roof vent of Claim 32, wherein the steel wool is made from AISI 434
stainless steel.
34.  The roof veni of Claim 30, wherein the mesh material is approximately 4"
thick.
35.  The roof vent of Claim 30, wherein the mesh material provides a net free
ventilating area of greater than 125 inches per square foot.
36.  The roof vent of Claim 30, wherein the mesh material provides a net free
ventilating area with greater than about 80% open area.
37.  The roof vent of Claim 30, wherein the mesh material provides a net free
ventilating area with greater than about 90% open area.
38. The roof vent of Claim 30, wherein the first and second vent members

includes the fire-resistant mesh material.
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39. The roof vent of Claim 30, wherein the first and second vent members are
configured to be oriented substantially parallel to a roof field when the vent is installed in the
roof field.

40. The roof vent of Claim 30, wherein the first and second vent members are
joined to form an integrated one-piece vent.

41. A building, comprising a roof having the roof vent of Claim 30.

42. A roof vent, comprising:

a first vent member comprising a first opening that permits air flow between a
region below a roof and a region above the first vent member; and

a second vent member adapted to be in fluid communication with the region
above the first vent member, the second vent member comprising a second opening
permitting air flow between regions above and below the second vent member,

wherein at least one of the first and second vent members includes an ember
impedance structure that substantially prevents the ingress of floating embers through
the opening of the vent member.

43.  The roof vent of Claim 42, wherein the ember impedance structure comprises
at least one of (1) a baffle member configured to be oriented substantially parallel to a roof
field when the vent is installed in the roof field, and (2) a fire-resistant mesh material.

44, The roof vent of Claim 42, wherein the first and second vent members are
joined to form an integrated one-plece vent,

45. A building, comprising a roof having the roof vent of Claim 42.
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