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ABSTRACT
A duct system comprising duct sections which are factory

manufactured and field modifiable. The field modifiable duct system
comprises fire resistant materials and is fire-rated. The duct sections when
assembled create a continuous conduit that allows air to flow from a fresh air

source to the required area of the puilding.
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Titie: ~  APPARATUS FOR A FIRE-RATED DUCT

FIELD OF THE INVENTION
[0001] The present invention relates to ducting systems, and more

particularly to a fire-rated duct.

BACKGROUND OF THE INVENTION

[0002] Large buildings must'provide a séfe path of egress for the occupants in
case of fire. To achieve this, floors and walls are fire rated to prevent fire from
traveling from one compartment or floor to another. To aliow persons to escape the
building, fresh air is aiso essential to prevent the occupants from being overcome by
smoke while attempting to exit the building. To achieve this -‘the ducts that are
designed to deliver fresh air during a fire must be constructed so that even if the
duct passes through a fire compartment that is fully engulfed in fire, the construction
of the duct will withstand the effects of the fire and permit the continuous flow \of
fresh air to the persons evacuating the building. - |

[0003] An exampie of the application of fire rated duct system is a stair
pressurization system which is typically mandated by building codes for high rise
buildings. The stair pressurization system delivers a continuocus supply of fresh air
which: (a) supplies breathable air to the persons existing via the stairwell: ‘(b)
pressurizes the stairwell to prevent the passage of smoke from any floors exposed
to ﬁfe conditions into the stairwell; (c) aSsists in removing any smoke that may have

 entered the stairwell during the opening and closing of doors.
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I0004j Building codes in the United States and Canada require that products \
and systems used for fire protection systems are tested and listed by a recognized

~ listing authority with most jurisdictions preferring UL/ULC.

[0005] Durasystems Barriers inc., in Vaughan, Ontario, presently produces two
listed fire-rated duct systems referenced as FRD-1 and FRD-2. The FRD-1 fire-
rated duct system is a 2 hour UL/JLC Listed ventilation duct that is comprises of a
support framework fabricated from 1/8" (3mm) thick steel that is welded into the
required type of fitting and then clad with a fire resistant composite panel using
specially tested fasteners. While effective in a fire, the FRD-1 duct .system is
expensive due to the labour involved In the manufacture of the product and its
increased weight due to the thickness of steel required to support the panels make it
less economical than many of the other competing products.' The FRD-2 fire-rated
duct system is a 2 hour ULC Listed duct and is similar to FRD-1 duct system in
outer appearance but one of its principal applications is for use as a kitchen exhaust
and solvent recovery duct system. The FRD-2 duct system comprises a double wall
construction with a welded inner liner, an insulated cavity and FRD-1 as an outer
casing. While effective in use where fire temperatures could reach high levels in a
relatively short time, the additibnal weight of the inner liner and insulation as well as
the additional fabrication costs resulting from the addition of the inner asse'mbiies

makes this system only practical for speciai applications.

[0006] A number of ceramic insulation manufacturers provide “wrap systems’
that involve wrapping previously instalied ventilation systems with one or two layers
of ceramic insulation that has a foil scrim outer iayer. Each insulation wrap Is
overlapped by the next wrap and sealed with foil backed tape to create a seal}Each
end overiaps the starting end as we!l so that there is no butt seams in the system.
Stainless steel bands are then wrapped around the outer layer of insulation which

holds the Insulation in place during a fire.
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[0007] Perceived shortcomings of these systems include: (a) the need for
multiple skilled tradesmen to install the finished system that can result in project |
scheduling issues; (b) ease of damage to the aluminum scrim outer coating that
could result in a reduced fire reéistance level and lead to the spread of ceramic
fibers throughout the building; (c) the inability to ensure the system is correéﬂy
instalied as per the faciory guidelines; improper installation could resUit in a system
offering little or no pr@tectidn; (d). the thickness of the insuiatioré wrap material

results in an increased outer dimension for the duct work.

[0008] In the art, there are also systems' that employ different typés of ﬁre
resistant boards as a cladding which are installed after the ductwork is installed.

Each board system has a different installation method which normally involves
applying a mastic material to the edges of the boards to be joined and then nailing,
stapiing or banding the boards together to prevént Separation in a fire. The
drawback of such board systems include: (a) as with the insulation wraps, there IS
the heed for multiple tradesmen to install the finished system which can result in

project scheduling issues; (b) the fire-resistant cladding boards are subject to being \
damaged from impacts during or after installation; (c) the fire-resistant cladding
boards are also susceptible to damage when exposed to high levels of moisture; (d)
it is also not always possible to ensure installation of the fire-resistant ciaddihg as
per the manufacturers guidelines; and improper installation may result in a system

offering little or no protection.

10009] In view cf the foregoing, there still remams a need for a fire-rated ducting
system which overcomes shortcomings associated with the known systems.

BRIEF SUMMARY OF THE INVENTION

[0010] The present invention provides a fire-resistant duct system that
prevents the passage of heat from one fire compartment to another through
the components of the duct system. By preventing the passage of heat, the
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fire is prevented from jumping from one fire compartment to another by
igniting combustible in the non fire involved compartment.

[0011]' In a first aspect, the present invention provides a duct assembly
suitable for fire-rated applications, the duct assembly comprises: a liner
section having an inner surface and an outer surface and a first end and a
second end; a non-combustible layer, the non-combustible layer Is attached
to and surrounding the outer surface of the duct liner; a flange assembly for
the first end of the liner section, the flange assembly is removable from the
first end; another flange ass‘embly for the second end of the liner section,
the flange assembly is removable from the second end; a fire-resistant
sealant applied to joints bétween the liner section and the flange assemblies
to prevent the flow of air between the inner surface of the liner section and
exterior to the duct assembly; and wherein one or both of the flange
assemblies are connected to the liner section during fabrication at & factory.

[0012] in another aspect, the present invention prones a ﬁre-réted_duct
assembly comprising: an inner duct liner having a fifst end, a second end, an
inner surface and an outer surface; one or more fire-resistam\panels, the
fire-resistant panels being attached to the outside surface of the inner duct
liner using one or more-fasteners; a first connector member and fasteners,
the fasteners coupling the connector member to one end of the inner duct
!iner and the fire-resistant panel; a second connector member and fasteners,
the fasteners coupling the second connector member to the second end of
the inner duct liner and the fire-resistant panel, wherein the connector
members, -the inner duct liner and the fire-resistant panels are assembled at

a factory so that the duct assembly is shipped as a unit.
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[0013] In a further aspect, the present invention provides a fire-rated duct
assembly comprising: a rectangular inner duct liner having a first end, a

second end, an inner surface and an outer' surface; a plurality of fire-
resistant paneis, each of the fire-resistant panels being attached to one side
of the outside surface of the rectangular inner duct liner using one or more
fasteners; a first flanged connector member and fasteners, the fasteners
coupling the first flanged connector member to one end of the rectangular
inner duct liner and the fire-resistant panéls; a second ﬂang'ed connector
member and fasteners, the fasteners coupling the second flanged connector
member to the second end of the rectangular inner duct liner and the fire-

resistant panels; a fire-resistant sealant is applied to the inner duct liner and -
the fire-resistant panels to seal the inner duct liner from air flow exterior to
the duct assembly; one of the flanged connector members inCiuding a
fastening mechanism for connecting one or more of the duct assemblies in a
field site; and wherein the flanged connector members, the rectangular inner
duct liner and the fire-resistant panels are assembléd at a factory so that the

duct assembly is shipped as a unit to the field site.

[0014] In yet another aspect, the present invention provides a duct
assembly for providing a fire-rated conduit, the duct assembly comprises: an
inner duct liner having a first end, a second end, an inner surface and an
outer surface; one or more fire-resistant bahels, the fire-resistant panels are
aitached to the cutside surface of the inner duct liner using one or more
fasteners; a first connector member and fasteners, the fasteners couple the

connector member to one end of the inner duct liner and the fire-resistant
panel; a second connector member and fasteners, the fasteners couple the

second connector member to the second end of the inner duct liner and the
fire-resistant panei; wherein the connector members, the inner duct liner and
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the fire~resistant panels are formed into an assembly at a factory, the

assembly being shipped as a unit, and wherein the assembly forms a conduit -

section.

[0015] Other aspects and functions of the present invention will become
apparent to those ordinarily skilled in the art upon review of the following
description of specific embodiments of the invention in conjunction with the

accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] Reference is next made to the accompanying drawings which
show, by way of example, embodiments of the present invention and in

which:

[0017] Fig. 1 is an isometric view of a rectangu!_ar du.ct system or
assembly in accordance with the present invention; '

- [0018] Fig. 2 is an exploded isometric view of the duct assembly shown in
Fig. 1, ‘

[0019] Fig. 3 is a longitudinal cross-sectional view of the duct assembly

shown in Fig. 1;
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[0020] Fig. 4 is a cross-sectional view of the duct assembly shown in Fig.
1]

[0021] Fig. 5 is an isometric view showing a mechanism for jdining duct

sections together according to the present invention; and

[0022] Fig. 6 is a longitudinal cross-sectional view of the assembled duct

sections shown in Fig. 5.

DETAILED DESCRIPTION OF EMBODIMENTS OF THE INVENTION

[0023] Reference is first made to Figs. 1 to 4, which show a fire-rated
duct system in accordance with the present invention and indicated generally
by reference 10. In the drawings, like references indicate like elements or

features.

[0024] While the fire-rated duct system 10 is described in the context of
an HVAC application, it is to be appreciated that the duct system 10 has
wider applicability. The duct system 10 is suitable for other applications
including encasing or surrounding eiectrical wiring and wiring runs, plumbing
runs, communication lines and data networks, in addition to smoke

evacuation.

[0025] As shown, the fire-rated duct system 10 comprises an inner duct
liner 12, fire-resistant side panels 14 (shown individually as 14a and '14b),.
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and a fire-resistant top-bottom panel 16 (indicated individually by reference
16a and 16b). The fire-rated duct system 10 also includes corner angle
sections 20 (indicated individually by references 20a, 20b, 20c and 20d), and
end connector frames 22 (indicated individually by references 22a and 22b).

[0026] According to this aspect, the inner duct liner 12 is fabricated from
galvanized steel or other metal as required and is formed into a square or
rectangular tube. The thickness of the galvanized steel used to fabricate the
inner duct liner 12 will vary by the size of the duct beingi fabricated and
should be gauged in accordance with standard ASHRAE or SMACNA
guidelines as a minimum. The inner duct liner 12 fabricated accordin"g to the
guidelines may have thickness ranging between 26 gauge.(i.e.‘on. the thin

side) to 18 gauge (i.e. on the thick side).

[0027] The inner duct liner 12 may be formed as follows: (a) forming one
piece of metal into 3 tube; or (b) forming two pieces of metal into "L.” shaped
sections and joining them together; or (c) using four .'separate pleces or
panels and joining them to form a tube. To join the'pieces‘ together, a male-
female joint or lock is formed on the opposing longitudinal edges of the
panels that are to be joined together. Due ‘to the stresses that may be
exerted during a fire, it is preferred that the longitudinal joint of the tube be
of either a snap lock or a ‘Pittsburgh-type".!ock mechanism. If the snap lock
Is used, rivets are used for reinforcement through the male-female joint to

prevent the male leg of the lock from popping out of the female pocket.

[0028] The fire-resistant side panels 14 and the fire-resistant top-bottom
paneis 16 are cut so that the corners of bottom-top panel 16 overlaps' the
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side panel 14 at the corner by the thickness of the side panel 14 so as to
form a closed corner. The fire-resistant side panels 14 are attached to the
inner liner 12 to form edges that are flush with the ends 18 of _the inner duct
liner 12. The fire-resistant panels' 14 and 16 are attached to the inner liner
12 by ‘driHing two holes 24a and 24b through the fire-resistant panel 16 and
the inner liner 12 at the approximate midpoint of the inner liner 12. The holes
24a and 24b may be spaced approximately 6” to 8" (150 to 200mm) apart.
Steel or stainless steel rivets 26 (Fig. 3) are inserted threugh the holes 24a
and 24b and mechanically drawn tight which resuits in the inner liner 12 and

the fire-resistant panels 14, 16 being drawn together.

[0029] Prior to attaching the top and bottom fire-resistant panels 16a and
16b to the inner duct liner 12, a 1/8" (3mm) bead of fire-resistant sealant is
placed along the top and bottom longitudinal edges \15 of the side fire-
resistant panels 14a and 14b. This serves to form a seal and fill any voids
between the top 16a and bottom 16b fire-resistant 'panels and the side fire-
resistant panels 14a and 14b As described above, the end edges 17 of the
top and bottom paneis 16a and 16b are aligned wuth the end edges 19 of the

side panels 14a and 14b.

f0030] The corner a'ngle members 20 are fabricated from steel, for
example, a flat light gauge galvanized steel, and are formed so as to create
a 90 degree bend with equal legs 21 (Fig. 2) measuring approximately 2°
(50mmj). The cerner angle members 20 are Instalied over each of the corners
formed by the longitudinal edges of the respective top and bottom fire-
resistant panels 16 and the respective side fire-resistant banels 14. The
corner angle members 20 create a finished corner and also a structure joint
while minimizing thermal transfer. The corner angle members 20 include
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holes for receiving fasteners 28, such as rivets, as shown in Figs. 1 and 3.
The holes in the corner angie members 20 are aligned with respective holes
in the ﬁré-resistant panels 14 and 16 and in the inner duct liner 12. The '
holes in the corner angie members 20 may be punched during fabrication, or
alternatively, the holes may be drilled through the corner angle memberslz'o,
the respective fire-resistant panel 14 or 16, and the inner liner 12. The holes \
are located about 1" (50 mm) from the edge of the corner angle members 20.
As shown In Figs. 1 and 3, additional holes are drilled on both legs 21 each
of the corner angle members 20 at approximate 8” (200mm)'centers"starting
approximately 9" (2256mm) from the end 18 (F'ig. 2) of the inner liner 12 S0
that the spacing between the fasteners are equal. The fastener 28, e.g. the
rivet, is inserted through the hole and by mechanical means is drawn tight
‘which resuits in the inner liner 12, the respective fire-resistant panels 14 or '
16, and the corner angie member 20 being drawn 'together. In addition to
rivets, suitable fasteners 28 include screws, boits, and the like. o

[0031] The end connector frames 22 comprise fbur. flange profile sections
30 and four corner pieces 32. As shown in Figs. 2 and 4, the flange profile
sections 30 are indicated individually by references 30a, 30b, 30¢ and 30d,
and the corner pieces 32 are indicated individually by references 32a, 32b,
32c and 32d. The flange profiles 30 are fabricated as roll formed flange and

the corner pieces 32 are stamped using die fabrication techniques. The roll
formed flange 30 inciudes parallel legs 31 (shown as 31a and 31b in Fig.*2).
The stamped corner piece 32 has two equal legs 33 (indicated by references
33a and 33b and shown in broken outline in Fig. 4) that form a 90 degree
angle with a hole 34 for a fastener located approximately at the intersection
between the midpoints of each leg 33. The parallel legs 31 are formed
having a spacing so that the leg 33 of the cdmer piece 32 is slid into place
with a slight friction fit. The friction fit prevents the finished end connector
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frame 22 from being fabricated out of square. The two paraliel iegs 31 (Fig.
2) are formed so that the distance between the inner 31b and outer 31a'legs
is equal to the mean thickness of the inner duct liner 12 and the fire-resistant
panels 14 or 16. This distance is conéistent and should allow for the
variances in the thickness of the inner liner 12. The thickness of the inner
liner 12 may vary from a low of 0.021" (0.5mm) to a high of 0.G51" (1.3mm).

[0032] The inner duct liner 12 connected to the fire-resistant side 14 and
' top 16 panels, and the connected corner angle members 20 form a duct
section 11. The duct sections 11 (showﬁ individually as 11a and 11b in Fig.
5) are connected together uéing thé end connector frames 22 (shown
individually as 22a and 22b in Fig. 5) as will be described in more detail

below.

[0033] Referring tc Fig. 4, each leg 33 of the corner piece 32 has a
shoulder 34 that terminates approximately %" (12.5mm) from the
perpendicular ieg. The shoulder 34 provides a stop for the flange profile
section 30, when the leg 33 of the corner piece 32 is inserted between the
parallel legs 31 of the flange prof’éie section 30. With a 72" (12.5mm) shoulder
34, the inner leg 31b of the roll formed flange profile 30 does not interfere
with the mechanical lock used on the inner liner 12. Furthermore, esach roll

formed flange profile section 30 is cut approximately 1" (25mmj) shorter than
the inside dimension of the required duct section so that when the end

connector frame 22 is assembled the distance between inner face of the legs
31a of the opposing roll formed flange profile 30 is_ equal to the inside
dimension of the inner duct liner 12. '
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[0034] As will be described in more detail below, each of the duct sections
11 (for example, the duct section 11a and the duct section 11b, shown in
Fig. 5) requires two complete end connector frames 22. Prior to installing
each of the connector frames 22, a bead of fire-resistant sealant 36 as
shown in Fig. 4. The fire-resistant sealant 36 comprises a bead of about 7’
to 3/8” (6-10mm) which is injected between the horizontal legs 31 of each
one of the roll formed flange profile sections 30 so that said bead is resting
against the vertical leg 35 (Fig. 4) of the flange profile section 30.

[0035] The connector frame 22 is slid over the end of the duct section 11
and is pushed on until the end 'of the duct section 11 comes into contact with
the corner pieces 32 of the connector frames 22. At this point the end of the
duct section 11 is alsc sealed to the connector frame 22 by embedding the
end of the duct section 11 into the bead of the fire resistant sealant 36.
Referring to Fig. 3, the connector frame 22 is attached to the duct section 11
by drilling through the outer horizontal ‘ieg 31b of the roll formed flange
section 30a at a point 1" (25mm) from the edge of the leg and %" (12mm)
from the end of the leg 31b. The hole shouid continue thrbugh the fire-
resistant panel 16a (or fire-resistant panel 14 for the sides of the'duct
section11), through the inner duct liner 12 and through the inner horizontal
leg 31a of the flange section 30a (Fig. 3). A rivet 38 is inserted into the hole
and drawn tight by mechanical means so that the horizontal legs 31 of the
flange section 30a are pulled tight with the fire-resistant panel 16a and\ the
inner liner 12 to form the duct section 11. This is repeated at the opposite
end of the flange 30a and at approximately 8° (200mm) centers between the
end attachments. This procedure is repeated for each of the flange sections
30 of the connector frame 22. For a field modifiable configuration, the rivets
38 are substituted with removable fasteners such as a boit and nut
arrangement. This allows the flange sections 30, i.e. the connector frame 22,
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to be removed in the field or the connector frame 22 to be shipped separate
from the duct system 10 which is assembled at a factory site.

[0036] The connector frames 22a and 22b are typically attached fo both
ends of the duct section 11 (foliowing the procedure as described with
reference to Fig. 3) during fabrication at the faciory prior to shipping. In
some applications, the' duct section 11 is shipped with one attached
- connector frame 22, and one unattached connector frame 22, for example, to
permit the installation of the duct section 11 through an existing opening in
the floor or wall. The uninstalled connector frame 22 is then attached to the

duct section 11 in the field in the manner as described above with reference
‘to Fig. 3. Once the connector frames 22 are installed, the longitudinal seams
of the inner duct liner 12 and the interface between the inner duct liner 12
and the corner pieces 32 should be sealed with the fire resistant sealant 36,
~ as used to seal the flange profile section 30 to the inner duct liner 12 (as

described above) to create an airtight seal.

[0037] ’Reference is next made to Figs. 5 and 6, which illustrate a method
for connecting together a first duct section 11a to a second duct section 11b
according to another aspect of the present invention. As shown, a fire
resistant sealant 39 is applied to the connector frame 22 of the first duct
section 11a. The fire-resistant sealant 39 is applied {0 be located within the
lower half of the flange sections 30 relative to the inner duct liner 12. The
fire-resistant sealant may comprise either a mastic or a tape and is applied
immediately prior to joining together the duct sections 11a and 11b. The
second duct section 11b is drawn towards the first section sb that the holes
34 In the corner pieces 32 on the respective connector frames 22 are

alighed.
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[0038] As shown in Fig. 5, bolt fasteners 40 (indicated individually as 40a,
40b, 40c, 40d) and nut fasteners 42 (indicated individually as 42a, 42b, 42c,
40d) are used to couple together adjacent connector frames 22. For
example, the bolt 40a is inserted through the holes 34 for respective corner
pieces \32a, and the nut 42a is tightened finger tight. The bolts 40b, 40c, 40d
and the nuts 42b, 42c¢, 42d are applied to the other corner piecés 32b, 32¢,
32d and finger tightened. Each of the bolts 40 is then tightened with a
wrench until snug and the mating faces of the réspective‘comei’ pieces 32

are touching.

[0039] Due to the variety of sizes possible for the duct sections 11, it may
be necessary to installi additional fasteners between adjacent corner pieces
32, for example, the corner pieces 32a and 32d, and the corner piECes 32b
and 32c. The additional fasteners are provided to prevent the flange sections
30 from separating at a midpoint between the corner bolts 40, for example,

during fire situations.

[0040] Reference is next made to Fig. 6 which shows two possibie
mechanisms of preventing the roll formed flange sections 30 from separating
under fire conditions. The first mechanism comprises a roii formed retention
clip 50. The shape of and roll forming process for fabricating the retention
cl'ip 50 provides a spring-like force which "securely holds the adjacent flange
sections 30 together When the clip 50 is applied or snapped over the top
edges of the flange sections 30. For typically duct sizing, the roll formed
retention clips 50 are approximately 6" (150mm) long and mounted on
approximate 12" {(300mm) centers. The length of the clip 50 and centers will

vary due to the duct size.
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[0041] Referring still to Fig. 6, the second mechanism comprises using
self-drilling/seif-tapping screws 60. The screws 60 are installed through the
vertical legs of the roll formed flange pieces 30. The screws 60 are located
approximately on center of the vertical legs and installed on approxlmately 6

to 8” (150 to 200mm) centers.

[0042] In accordance with an aspect of the preSent invention, the fire-
rated duct assembly 10 is assembled at the factory and delivered to a job
site. At the job site, one or more of the connector flange ends 22 may be
removed (i.e. using removable fasteners) to permit the duct section 11 to be
modified, e.g. cut {o length or passed a precut opening, and then the
connector flange member 22 is reconnected using the fasteners. By
providing this capabi!ity, the duct assembly 10 is field modifiable without
necessary voiding the UL rating or other certifications or .approva'l:'s.. This In
turn prevents project delays due to the time needed for factory fabrication of

sized duct sections.

[0043] In accordance with another aspect of the invention, the duct
assembly 10 is shipped from the factory wi‘th one of the connector flange
member 22 separate from the duct section 11. This allows installation of the
duct section 11 in the field, for example, through an existing or undersized
opening in a wall or slab floor, that would not be possibie with the connector

flange member 22 installed on the duct section 11.

[0044] The present invention may be embodied in other specific forms
without departing from the spirit or essential characteristics thereof. Other
adaptations and modifications of the invention will be obvious to those skilled
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in the art. Theréfore, the presently discussed embodiments are considered to
be illustrative and not restrictive, the scope of the invention being indicated
by the appended ciaims rather than the foregoing description, and all -
changes which come within the meaning and range of equiixalency of the
claims are therefore intended to be embraced therein.
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WHAT IS CLAIMED IS:

1. A duct assembly suitable for fire-rated applications, said duct assembly comprising:

a liner section having an inner surface and an outer surface and a first end and a second
end, and said liner section being formed from a thin steel material,

a non-combustible, said non-combustible layer being attached to and surrounding the

outer surface of said duct liner;

a flange assembly for the first end of said liner section, said flange assembly being

removably coupled to said first end,

another flange assembly for the second end of said liner section, said flange assembly

being removably coupled to said second end;

at least one longitudinal member having a first end for connecting to said flange assembly
and a second end for connecting to said other flange assembly, and having a surface for securing
a portion of said non-combustible layer and said liner section;

a fire-resistant sealant applied to joints between said liner section and said flange

assemblies to prevent the flow of air from the inner surface of said liner section to exterior of

said duct assembly; and

wherein one or both of said flange assemblies are coupled to said liner section during

fabrication at a factory.

2. The duct assembly as claimed in claim 1, wherein one of said flange assemblies include a

fastening mechanism for connecting one or more of said duct assemblies.

3. The duct assembly as claimed in claim 2, wherein said non-combustible layer comprises

a fire-resistant panel is attached to said liner section by a plurality of fasteners.

4. The duct assembly as claimed in claim 3, wherein said non-combustible layer comprises

one or more rated fire-resistant panels.
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S. A fire-rated duct assembly comprising:

an 1nner duct liner having a first end, a second end, an inner surface and an outer surface;

at least one fire-resistant panel, said at least one fire-resistant panel being attached to the

outside surface of said inner duct liner using one or more fasteners;

a first end connector member and fasteners therefor, said fasteners coupling said end

connector member to one end of said inner duct liner and said at least one fire-resistant panel;

a second end connector member and fasteners therefor, said fasteners coupling said

second end connector member to said second end of said inner duct liner and said at least one

fire-resistant panel,;

a plurality of longitudinal connector members having a first end and fasteners therefor for
connecting to said first end connector member and a second end and fasteners therefor for
connecting to said second end connector member, and having a surface for securing a portion of

said fire-resistant panel and fasteners therefor;

wherein said connector members, said inner duct liner and said at least one fire-resistant

panel are assembled at a factory so that said duct assembly is shipped as a unit.

6. The ftire-rated duct assembly as claimed in claim 5, wherein said connector members

include a fastening mechanism for connecting a plurality of said duct assemblies in the field.

7. The tire-rated duct assembly as claimed in claim 5 or 6, wherein said fasteners for one of
said connector members comprise removable fasteners for disconnecting and reconnecting said
one connector member for said duct assembly so that said duct assembly is modifiable in a field

installation.
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8. The fire-rated duct assembly as claimed in claim S or 6, wherein the fasteners for one of
sald connector members are able to be installed in the field and said one connector member is

shipped separate from the duct assembly so that the duct assembly is able to be modified in the

field.

0. A fire-rated duct assembly comprising:

a rectangular inner duct liner having a first end, a second end, an inner surface and an

outer surface;

a plurality of fire-resistant panels, each of said fire-resistant panels being attached to one

side of the outside surface of said rectangular inner duct liner using one or more fasteners;

a first flanged connector member and fasteners therefor, said fasteners coupling said first

flanged connector member to one end of said rectangular inner duct liner and said fire-resistant

panels;

a second flanged connector member and fasteners therefor, said fasteners coupling said
second flanged connector member to the second end of said rectangular inner duct liner and said

fire-resistant panels;

a plurality of longitudinal connector members having a first end and fasteners therfor for

connecting to said first flanged connector member and a second end and fasteners therfor for
connecting to said second flanged connector member, and having a surface for securing a portion

of said fire-resistant panel;

one of said flanged connector members including a fastening mechanism for connecting

one or more of said duct assemblies at a field site:

a fire-resistant sealant applied to said inner duct liner and said fire-resistant panels to seal

said inner duct liner from air flow exterior to the duct assembly; and



CA 02450977 2007-02-01

20

wherein said flanged connector members, said rectangular inner duct liner and said fire-
resistant panels are assembled at a factory so that said duct assembly is shipped as a unit to the

field site.

10.  The fire-rated duct assembly as claimed in claim 9, wherein said fasteners for one of said
flange connector members comprise removable fasteners for disconnecting and reconnecting said
one flange connector member for said duct assembly so that said duct assembly is modifiable at

the field site.

11.  The fire-rated duct assembly as claimed in claim 10, wherein the fasteners for one of said
flange connector members are able to be installed in the field and said one flange connector

member 1s shipped separate from the duct assembly so that the duct assembly 1s able to be
modified in the field.

12.  The fire-rated duct assembly as claimed in claim 9, wherein the fasteners for one of said
flange connector members are able to be installed in the field and said one flange connector

member 1s shipped separate from the duct assembly so that the duct assembly 1s able to be
modified in the field.

13. A duct assembly for providing a fire-rated conduit, said duct assembly comprising:

an inner duct liner having a first end, a second end, an inner surface and an outer surface,

and said inner duct liner being formed from a thin steel sheet;

at least one fire-resistant panel, said at least one fire-resistant panel being attached to the

outside surface of said inner duct liner using one or more fasteners;
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a first connector member and fasteners therefor, said fasteners coupling said connector

member to one end of said inner duct liner and said at least one fire-resistant panel;

a second connector member and fasteners therefor, said fasteners coupling said second

connector member to the second end of said inner duct liner and said at least one fire-resistant

panel;

a plurality of longitudinal connector members having a first end and fasteners therfor for
connecting to said first connector member and a second end and fasteners therfor for connecting
to said second connector member, and having a surface for securing a portion of said fire-

resistant panel;

wherein said connector members, said inner duct liner and said fire-resistant panels are

formed into an assembly at a factory, said assembly being shipped as a unit; and

wherein said assembly forms a conduit section.

14.  The duct assembly as claimed in claim 13, wherein said conduit sections are coupled

together to form a conduit for running electrical wires.

15. The duct assembly as claimed i1n claim 13, wherein said conduit sections are coupled

together to form a conduit for running plumbing.

16. The duct assembly as claimed in claim 13, wherein said conduit sections are coupled

together to form a conduit for smoke evacuation.

DMSTORLegalN56807\00005\489757v1



CA 02450977 2004-02-06




16a

TN % g AN, SNy e o

CA 02450977 2004-02-06




30a

/11

26

26

12

31a

CA 02450977 2004-02-06

6
-,
g
NI
P
-
N
@

22a

30¢

\D
™

30c¢

26

26

26

i6b

FIG. 3

STTART STARE TR MRS NN Ve L MG



.....

32a

10
/oy B

30a

32d

l

ILEERILLE ...u.-vwmwm.'lﬂ‘mlndﬂv-#“nr -

CA 02450977 2004-02-06

FIG. 4

30c¢



CA 02450977 2004-02-06

e =g



CA 02450977 2004-02-06

Yo
O
L

[ p———






	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - claims
	Page 20 - claims
	Page 21 - claims
	Page 22 - claims
	Page 23 - claims
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - abstract drawing

