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DESCRIPTION

Description

Field of the Invention

[0001] The present invention relates generally to air ducts and more specifically to inflatable air
ducts.

Background

[0002] Ductwork is often used to convey conditioned air (e.g., heated, cooled, filtered,
humidified, dehumidified, etc.) discharged from a fan and to distribute the air to a room or
other areas within a building. Ducts are typically formed of generally self-supporting sheet
metal, such as steel, aluminum, or stainless steel. Some ducts, however, are made of pliable
materials, such as fabric or flexible plastic sheeting.

[0003] Pliable ducts are often suspended from a horizontal cable or track by way of a series of
connectors distributed along the length of the duct. The connectors may include snap-hooks,
clips, rings, or other type of connector that can slide along the cable or track. The connectors
preferably allow the fabric duct to be readily removed from its cable or track so that the fabric
duct can be cleaned.

[0004] When a fan or blower forces air through a pliable duct to supply the room with air, the
pressure of the forced air tends to inflate the duct. This can cause the duct to expand radially
and longitudinally to a generally cylindrical shape. When the ventilating or other conditioning
demand of the room is satisfied, the blower is usually turned off, which allows the duct to
deflate and retract lengthwise.

[0005] US 8,434,526 B1 discloses the features according to the preamble of independent
claim 1.

Summary of the Invention

[0006] The invention is defined by the subject matter of independent claim 1.

Brief Description of the Drawings
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[0007]

FIG. 1 is a side view of an example air duct assembly constructed in accordance with the
teachings disclosed herein.

FIG. 2 is a side view similar to FIG. 1 but showing the duct inflated.
FIG. 3 is a cross-sectional view taken along line 3-3 of FIG. 1.
FIG. 4 is a cross-sectional view taken along line 4-4 of FIG. 1.

FIG. 5 is a cross-sectional view similar to FIG. 4 but showing another example hanger
arrangement constructed in accordance with the teachings disclosed herein.

FIG. 6 is a side view of another example air duct assembly constructed in accordance with the
teachings disclosed herein.

FIG. 7 is a side view similar to FIG. 6 but showing the duct inflated.
FIG. 8 is a cross-sectional view taken along line 8-8 of FIG. 9.
FIG. 9 is a cross-sectional view taken along line 9-9 of FIG. 6.

FIG. 10 is a cross-sectional view similar to FIG. 9 but showing another example hanger
arrangement constructed in accordance with the teachings disclosed herein.

FIG. 11 is a side view similar to FIG. 1 but showing another example air duct assembly
constructed in accordance with the teachings disclosed herein.

FIG. 12 is a side view of another example air duct assembly constructed in accordance with
the teachings disclosed herein.

FIG. 13 is a side view of another example air duct assembly not according to the invention.
FIG. 14 is a cross-sectional view taken along line 14-14 of FIG. 13.

FIG. 15 is a cross-sectional view similar to FIG. 14 but showing an alternate example bracket
not according to the invention.

FIG. 16 is a cross-sectional view similar to FIG. 15 but showing another example bracket not
according to the invention.

FIG. 17 is a side view of another example air duct assembly not according to the invention.

FIG. 18 is a schematic perspective view of an example dual-hoop structure constructed in
accordance with the teachings disclosed herein.

FIG. 19 is a schematic perspective view of another example dual-hoop structure constructed in
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accordance with the teachings disclosed herein.

FIG. 20 is a schematic perspective view of another example dual-hoop structure constructed in
accordance with the teachings disclosed herein.

FIG. 21 is a schematic perspective view of another example dual-hoop structure constructed in
accordance with the teachings disclosed herein.

FIG. 22 is a cross-sectional view taken along line 22-22 of FIG. 17.
FIG. 23 is a side view of another example air duct assembly not according to the invention.
FIG. 24 is a cross-sectional view taken along line 24-24 of FIG. 23.
FIG. 25 is a cross-sectional view taken along line 25-25 of FIG. 23.
FIG. 26 is a side view of another example air duct assembly not according to the invention.
FIG. 27 is a side view of another example air duct assembly not according to the invention.

FIG. 28 is a side view of another example air duct assembly constructed in accordance with
the teachings disclosed herein.

FIG. 29 is a cross-sectional view similar to FIG. 3.

FIG. 30 is a cross-sectional view similar to FIG. 29 but showing an alternate example hanger
not according to the invention.

FIG. 31 is a cross-sectional view of another example air duct assembly constructed in
accordance with the teachings disclosed herein.

FIG. 32 is a cross-sectional view similar to FIG. 5 but showing an alternate hanger system not
according to the invention.

FIG. 33 is a cross-sectional view similar to FIG. 32 but showing the duct not according to the
invention deflated.

FIG. 34 is a cross-sectional view similar to FIG. 33 but showing an alternate hanger system not
according to the invention.

FIG. 35 is a cross-sectional view similar to FIG. 34 but showing the duct not according to the
invention deflated.

FIG. 36 is a schematic diagram of example tension and torque configurations applicable to
various air duct assemblies constructed in accordance with the teachings disclosed herein.

FIG. 37 is a schematic diagram of other example tension and torque configurations applicable
to various air duct assemblies constructed in accordance with the teachings disclosed herein.

FIG. 38 is a side view of another example air duct assembly not according to the invention.
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FIG. 39 is a cross-sectional view taken along line 39-39 of FIG. 38.

FIG. 40 is a side view similar to FIG. 38 but showing another example air duct assembly not
according to the invention.

Detailed Description

[0008] Depending on the application and material of the duct, in some cases, a deflated pliable
duct sags, which may create a poor appearance or interfere with whatever might be directly
beneath the duct. If a blower rapidly inflates the duct, rapid expansion of the duct may create
an objectionable snapping or popping sound as the duct suddenly becomes taut.

[0009] FIGS. 1-38 show various views of example air duct assemblies comprising a pliable
tubular sidewall that receives air 10 discharged from a blower 12 and then conveys air 10 to a
room or other areas of a building. Turning the blower 12 on and off, as needed, repeatedly
places the duct selectively in an inflated state (e.g., FIGS. 2, 7, 32 and 34) and a deflated state
(e.g., FIGS. 1,3-6,8-17, 22 - 30, 33, 35, 38 and 39). To provide the example ducts with an
inflated appearance even when deflated, each of the example ducts includes means for
holding a deflated duct's pliable sidewall in a generally inflated shape.

[0010] The term, "pliable" refers to a material that can be readily folded over onto itself and
later unfolded and restored to its original shape without appreciable damage to the material.
Fabric is one example of a pliable material, and sheet metal is an example of a material that is
not pliable. The term, "inflated state" refers to an air duct that is pressurized, and the term,
"deflated state" refers to an air duct that is depressurized. According to these definitions, the
interior of the duct is at least slightly more expanded (longitudinally or radially) in the inflated
state as compared to the deflated state.

[0011] In the example shown in FIGS. 1 - 4, an example air duct assembly 14 comprises an air
duct 16 that includes a pliable tubular sidewall 18 with an upstream end 20 at the blower 12
and a downstream end 22, wherein the terms, "upstream” and "downstream" are with respect
to air 10 flowing in a longitudinal direction 24 within an interior 26 of the air duct 16. In some
examples, porosity and/or other openings in the sidewall 18 allow the air 10 within the duct's
interior 26 to disperse into an external area 28 outside of the duct 16. In some examples, an
end cap 30, in some examples made of a material similar to that of the sidewall 18, blocks off
the duct's downstream end 22.

[0012] In the illustrated example, the duct's upstream end 20 is supported by a discharge
flange and/or blower flange 32 of the blower 12, and the rest of the duct 16 is supported by
various support structure. Examples of such support structure include, but are not limited to, a
hoop 34 within the duct's interior 26, an overhead support member 36, and at least one hanger
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38 coupling the overhead support member 36 to at least one of the following: the sidewall 18,
the hoop 34 and/or a loop 40 that holds the hoop 34 to the sidewall 18. The term "loop" refers
to any structure at least partially disposed within the interior of a pliable-wall air duct, wherein
the structure captures and holds an internal hoop at a desired position within the duct.

[0013] The term, "overhead support member" refers to any structure for carrying at least some
weight of the sidewall 18. In some examples, the overhead support member extends at least
higher than a lowermost surface 42 of the sidewall 18. Examples of the overhead support
member 36 include, but are not limited to a cable 36a, a wire, a strap, a chain, a bar, arod, a
track 36b (FIG. 30), a beam, a ceiling 36¢, and various combinations thereof.

[0014] The hoop 34 is any structure that helps hold the sidewall 18 expanded at least when
the blower 12 is de-energized. In the examples illustrated in FIGS. 1 - 5, the hoop 34
comprises an outer rim 44, a central region 46 (e.g., a hub), and one or more spokes 48 (any
number of spokes) that helps maintain the hoop's circular or other predetermined shape. In
some examples, the hoop 34 only includes the outer rim 44 without spokes or a hub. In some
examples, the hoop 34 is made of metal, such as steel or aluminum.

[0015] FIG. 3 - 5 show loops 40 being used for holding the hoops 34 in their proper position
within the duct 16. In this example, the proper positioning is with respect to the hoop's axial
location along the duct's length (the longitudinal direction 24) and/or the hoop's
perpendicularity relative to the longitudinal direction 24. In the illustrated example, the loops 40
are made of a pliable material that captures the hoop's outer rim 44 and is removably attached
to the sidewall 18 by way of a hook-and-loop fastener 50 (e.g., VELCRO fastener, wherein
VELCRO is a registered trademark of Velcro Industries Company of Amsterdam, Netherlands).
Other examples of the loops 40 are made of different materials, including rigid materials, and
are attached by means other than the fastener 50 such as, for example, snaps, bolts, glue, etc.
Some example loop materials include, but are not limited to, metal, plastic and/or fabric. In
some examples, the loop 40 is a partial loop in the shape of a relatively rigid or resilient hook
or clip.

[0016] In FIGS. 1 and 2, the hanger 38 is schematically illustrated to represent any structure
for transmitting at least some of the duct's weight and/or the weight of the hoop 34 to the
overhead support member 36. The hanger 38 includes a cable clamp or a track clamp. In
some examples, the hanger 38 includes features shown in FIGS. 32 - 35 and as disclosed in
US Patent 9,518,756 B2.

[0017] FIG. 3 shows the hanger 38 comprising a cable 52, a strap 54, and a cable clamp 56
that together connect the duct 16 to the cable 36a (one example of overhead support member
36). In this example, the strap 54 is sewn or otherwise attached to the sidewall 18. The cable
52 couples the strap 54 to the cable clamp 56. And the cable clamp 56 includes means for
gripping the cable 36a to inhibit the cable clamp's movement along the cable 36a. Although the
cable clamp 56 could be any device with means for gripping the cable 36a (e.g., a clamp), the
illustrated example cable clamp 56 is a 1/8-inch Gripple C-Clip provided by Gripple Inc. of
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Aurora, lllinois.

[0018] Referring to the dual-cable example illustrated in FIGS. 1-4, each cable 36a is installed
and held taut between two convenient anchor points 58 and 60. The cables 36a extend along
and/or are radially spaced about the duct 16 (e.g., at a 2:30 position and a 9:30 position). A
plurality of hoops 34 are distributed along the length of the duct 16. In some examples, one
hoop 34 is installed at the very end of the duct 16 at the downstream end 22. The cable
clamps 56 are manually pulled forward away from the point 58 toward the point 60 and then
clamped or gripped in place such that the hangers 38 are in tension. In the illustrated example,
one or more of the cable clamps 56 are independently adjustable relative to the longitudinal
axis of the duct 16. Thus, the straps 54 that are coupled to the same hoop 34, for example,
may be coupled at different longitudinal locations along the respective cables 36a. The
hangers 38 may be radially spaced and are longitudinally spaced about the duct 16. The
tension in the hangers 38 pulls the sidewall 18 taut in the longitudinal direction 24 so that
generally the full length of the sidewall 18 tends to follow the shape of the hoop's outside
diameter, regardless of whether the duct 16 is inflated or deflated. More specifically, the
hanger 38 is elongate in a tilted direction 62 that is angularly displaced out of collinear
alignment with both the longitudinal direction 24 and a radial direction 64 (the radial direction
64 being substantially perpendicular to the longitudinal direction 24). In other words, the tilted
direction 62 is neither parallel to nor perpendicular to the longitudinal direction 24. Along the
tilted direction 62, the hanger 38 transmits a pulling force 66 that subjects the sidewall 18 to
tension in the longitudinal direction 24. Such a configuration enables the hangers 38 to both
support the weight of the duct 16 in a vertical direction and hold it taut in the longitudinal
direction 24.

[0019] In addition or alternatively, the hangers 38 can suspend the duct 16 from a single
overhead cable 36a (or other overhead support member), as shown in FIG. 5. In this example,
the hangers 38 are still tilted in a manner similar to the example shown in FIG. 3. Thus, such a
tilted configuration enables the hangers 38 to both support the weight of the duct 16 and hold it
taut in the longitudinal direction 24. Without two support cables 36a, however, additional
structure might be helpful in maintaining each hoop's substantial perpendicularity relative to the
longitudinal direction 24.

[0020] In addition or alternatively, referring to an example air duct assembly 68 of FIGS. 6-9,
some hangers 70 pass through an opening 72 in the sidewall 18 and include a loop 74 that
captures and/or is coupled to the outer rim 44 and/or the spoke 48 to hold and/or retain the
hoop 34 with respect to the sidewall 18. Otherwise, the structure and function of the air duct
assemblies 14 and 68 are substantially similar. In addition or alternatively, the hangers 70 can
suspend the duct 16 from a single overhead cable 36a (or other overhead support member),
as shown in FIG. 10, which corresponds to the example shown in FIG. 5.

[0021] Although the hangers 38 and 70 of FIGS. 1 - 10, are all shown pulling in the same
direction away from the blower flange 32, some examples of the hangers 38 and 70 pull in
opposite directions. FIGS. 11 and 12, for instance, show the hangers 3870 (e.g., the hanger 38
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or 70) pulling in opposite directions along the longitudinal direction 24 to hold the sidewall 18
taut between the hangers 3870 without having to necessarily rely on support from the blower
flange 32. FIGS. 11 and 12 show the hangers 3870a pulling the sidewall 18 to the left (as
viewed in the drawing figures) and the hangers 3870b pulling to the right. Without requiring
support from the blower flange 32, the sidewall 18 can connect to almost any imaginable
structure, examples of which include, but are not limited to, a duct curved or angled to the
right, a duct curved or angled to the left, a duct curved or angled upward, a duct curved or
angled downward, a straight section of duct, a duct of larger cross-sectional area, a duct of
smaller cross-sectional area, a T-connection, a Y-connection, etc.

[0022] FIGS. 13 and 14 show an example air duct assembly 76 similar to air duct assembly 14
of FIGS. 1-4; however, instead of the cables 36a and the hangers 38 suspending the air duct
16, one or more relatively rigid brackets (e.g., metal brackets, hard plastic brackets, etc.) 78
pass through an opening 80 in the sidewall 18 to anchor the hoops 34 to the overhead support
member 36 (e.g., ceiling, beam, truss, etc.). A lower end of the bracket 78 can be attached to
the hoop 34 at various points, examples of which include, but are not limited to, at the central
region 46 (FIGS. 13 and 14), at the outer rim 44 (FIG. 15), and at the spoke 48 (FIG. 16). In
some examples, the bracket 78 is non-adjustably coupled to the hoop 34. As set forth herein,
non-adjustably means that the bracket 78 is fixed to the hoop 34. The brackets 78 being more
rigid than the sidewall 18 enables the bracket 78 to hold the hoop 34 generally perpendicular
relative to the longitudinal direction 24. The strength and rigidity of the brackets 78 also enable
the brackets 78, in some examples, to urge the hoops 34 in a direction away from the blower
flange 32 to hold the sidewall 18 taut longitudinally. Some example duct assemblies do not rely
on the blower flange 32 to help hold the sidewall 18 taut. For instance, in some examples, the
brackets 78 urge their respective hoops 34 in opposite directions along the longitudinal
direction 24 to hold the sidewall 18 taut between the two hoops 34 rather than between the
hoop 34 and the blower flange 32. The brackets 78 can be of any suitable configuration
including, but not limited to, tilted (e.g., as shown in FIG. 13), vertical (e.g., substantially
perpendicular to longitudinal direction 24), and horizontal (substantially perpendicular to
longitudinal direction 24). As used herein, substantially perpendicular means within +/- one
degree of perpendicular. As used herein, substantially parallel means within +/- one degrees of
parallel.

[0023] To help maintain an internal hoop's perpendicularity relative to the longitudinal direction
24, an example air duct assembly 82 includes a dual-hoop structure 84 (e.g., dual-hoop
structures 84a, 84b, 84c and 84d), as shown in FIGS. 17 - 22. The dual-hoop structure 84, in
some examples, comprises a framework 86 connecting a first hoop 34a to a second hoop 34b.
Similar to hoop 34 of FIGS. 1-4, each hoop 34a and 34b includes the outer rim 44 supporting
the sidewall 18. The framework 86 is schematically illustrated to represent an infinite variety of
structures for connecting the hoops 34a to 34b. Some examples of the framework 86 are
shown in FIGS. 18 - 21. FIG. 18 shows an example framework 86a comprising four struts 88
aligned with four corresponding spokes 48 of each hoop 34a and 34b. In this example, the
struts 88 are substantially perpendicular to the spokes 48. In other examples, the struts 88
may be non-parallel to the spokes 48. In such examples, one or more of the struts 88 may
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cross each other. FIG. 19 shows a framework 86b comprising four struts 88 circumferentially
offset relative to four spokes 48 of each hoop 34a and 34b. FIG. 20 shows a framework 86¢
comprising three struts 88 extending between the hoop 34a and 34b. FIG. 21 shows a
framework 86d with a plurality of spokes 48 and a single strut 88 extending between central
areas or hubs of the hoops 34a 34b. Examples of the framework 86 include any number of the
spokes 48 (including zero), any number of the struts 88 (e.g., 2, 3, 4, etc.), and any suitable
strut arrangement with any suitable angular orientation of the struts. Example cross-sectional
shapes of the struts 88 include, but are not limited to, round, square, rectangular, tubular and
solid.

[0024] The dual-hoop structures 84 may be positioned within the duct 16, coupled to the duct,
and/or coupled to any other structures in any suitable manner. For example, the dual-hoop
structure 84 can be disposed within the duct 16 without being directly connected to any
hanger, as shown in the center dual-hoop structure 84b of FIG. 17. In some examples, the
dual-hoop structure 84 is connected to one or more hangers similar to the hangers shown in
FIGS. 1 - 10. In some examples, the dual-hoop structure 84 is connected to one or more
brackets similar to those described with reference to FIGS. 13 - 16. For instance, the dual-
hoop structure 84c shown in the far right of FIG. 17 is supported by the bracket 78, and the
dual-hoop structure 84a shown in the far left of FIG. 17 is supported by a vertical bracket 78'.

[0025] To hold the duct 16 taut, in some examples, the bracket 78 urges the dual-hoop
structure 84c away from the blower 12 to hold the sidewall 18 in tension between the blower
flange 32 and the end cap 30. In some examples, the loops 40 (e.g., FIG. 3) fasten the dual-
hoop structure 84a to the sidewall 18, and the brackets 78 and 78' urge the dual-hoop
structures 84a and 84c apart to hold the sidewall 18 in tension between the dual-hoop
structure 84a and the end cap 30.

In some examples, a series of dual-hoop structures 84 are distributed in a spaced-apart
arrangement along the length of the duct 16 and are attached to the overhead support 36
(e.g., cable, track, ceiling, etc.) such that the means for attachment (e.g., brackets 78, hanger
38, hanger 70, etc.) in combination with the series of the dual-hoop structures 84 subject the
sidewall 18 to tension between the dual-hoop structures 84. This is similar to what is shown in
FIGS. 1 - 16, but with the use of the dual-hoop structures 84 instead of individual hoops 34. In
addition, in some examples, the separate single hoops 34 or separate dual-hoop structures
84b are installed between the dual-hoop structures 84a and 84c, wherein such separate hoops
34 or dual-hoops 84b provide the sidewall 18 with radial support but virtually no longitudinal
tension. In this example, the dual-hoop structures 84 are not being directly coupled to one
another and/or are independently movable relative to one another. As set forth herein, not
being directly coupled means that there is no shaft or other rigid object that connects the dual-
hoop structures 84. While any spacing may be used (e.g.,0.5 ft.,, 1 ft., 1.5 ft., etc.), some
examples of the dual-hoop structure 84 have their hoops 34a and 34b spaced apart about 2.5
ft. While any spacing for the dual-hoop structures 84 may be used (e.g., 5 ft., 7 ft., 18 ft., etc.),
in some examples, the dual-hoop structures 84 that are attached to the hangers and the
sidewall 18 are distributed in about forty-foot increments along the length of the duct 16 and
subject the sidewall 18 to tension. Between those hanger-attached dual-hoop structures 84, in
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some examples, intermediate dual-hoop structures 84 or hoops 34 are distributed in about
five-foot increments. In some examples, such intermediate dual-hoop structures 84 or hoops
34 are isolated from hangers and overhead support and, thus, apply virtually no longitudinal
tension to sidewall 18.

[0026] Referring to FIGS. 23 - 25, in some examples, an air duct assembly 89 includes the air
duct 16 supported by an internal cable 36d (which is another example of an overhead support
member). The cable 36d passes through the duct's interior 26 to provide the assembly 89 with
a neat, clean appearance.

[0027] In the illustrated example, the cable 36d is held taut between the brackets 90 and 92,
wherein the bracket 90 extends through an opening 94 in the sidewall 18. In some examples,
as shown in FIG. 23, the cable 36d extends from the bracket 90, passes through the dual-hoop
84, passes through a central opening 96 in the hoop 34, passes through an opening 98 in the
end cap 30, and attaches to the bracket 92. In some examples, the cable 36d passes through
a central opening 100 in the dual-hoop 84, as shown in FIG. 24. In other examples, the cable
36d simply passes through the dual-hoop 84 via an open space 102 between the spokes 48.
To hold the sidewall 18 taut between the bracket 92 and the blower flange 32, a cable clamp
104 on the cable 36d engages the hoop 34 so that tension in the cable 36d urges the hoop 34
and the end cap 30 away from the blower flange 32.

[0028] Referring to FIG. 26, in some examples, two brackets 90 and 90' extend through
openings in the sidewall 18. In this example, the bracket 90' is attached to the hoop 34, and
loops 40 (e.g., loop 40 of FIG. 3) connect the hoop 34 to the sidewall 18. The bracket 90'
urges the hoop 34 away from the blower 12 to pull the sidewall 18 taut between the hoop 34
and the blower flange 32 and to pull the cable 36d taut between the brackets 90 and 90'. In
some examples, to provide the duct 16 with additional radial support, an intermediate hoop 34
is installed between the brackets 90 and 90'. In some examples, the hoop 34 is attached to the
sidewall 18 (e.g., attached via the loops 40, as shown in FIG. 3) and is attached to the cable
36d (e.g., attached via the clamp 104 as shown in FIGS. 23 and 25) such that the intermediate
hoop 34 transfers tension in the cable 36d to the sidewall 18. In some examples, a similar
method of attachment is applied to the intermediate dual-hoop structure 84 of FIG. 23.

[0029] In the examples of FIGS. 1-10 and 23 - 25, various means can be used for maintaining
tension in the cable 36a and 36d. Examples of such tension maintaining means include, but
are not limited to, a turnbuckle 106, a spring 108, elastic, biasing elements, and any
combination thereof.

[0030] In the example shown in FIG. 27, an air duct assembly 110 comprises the air duct 16
with a plurality of the hoops 34. The loops 40 (e.g., loop 40 of FIG. 3) connect the hoops 34 to
the sidewall 18. The hangers 112, of any suitable type, suspend the duct 16 from the overhead
support member 36. To maintain the duct 16 in a generally expanded shape when deflated, a
plurality of curved struts (e.g., struts in tension, straight poles bent and put in tension) 114 are
resiliently bowed due to being longitudinally compressed between the lugs 116 extending from
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the hoops 34. The struts 114 being in compression places the sidewall 18 in tension between
the hoops 34 that have the lugs 116 engaging opposite ends of the strut 114. Example
materials of the struts 114 include, but are not limited to, fiberglass, aluminum and steel.
Example cross-sectional shapes of the struts 114 include, but are not limited to, round, square,
rectangular, tubular and solid. In some examples, the plurality of curved struts 114 are evenly
distributed circumferentially around the duct 16. In other examples, the struts 114 are
positioned within the duct 16. In some examples, the retainers 118 (e.g., straps, cable, chain,
rope, clips, hooks, etc.) help hold the struts 114 in position relative to the duct 16.

[0031] In the illustrated example, the struts 114 are not helically coiled. In other examples,
however, each strut 114 is partially "coiled" less than 360 degrees (e.g., 10 to 20 degrees)
around the circumferential interior of the duct 16. Such partial "coiling" allows the full length of
each strut 114 to lay against the sidewall 18 while still being sufficiently bowed for transmitting
longitudinal tension to the duct 16. In some examples, an even number of partially "coiled"
struts 114 (e.g., four, six, eight, ten struts, etc.) are slightly "coiled" in opposite
clockwise/counterclockwise directions to negate duct-twisting forces of the struts 114 (e.g., see
FIG. 40).

[0032] An example air duct assembly 120, shown in FIG. 28, is similar to the air duct assembly
shown in FIG. 5 in that the hangers 38 are used for pulling the sidewall 18 taut. The air duct
assembly 120, however, also includes one or more braces or brackets 122 that extend from
the overhead support and/or the cable 36a, pass through an opening 124 in the sidewall 18,
and attach to the hoops 34. The brackets 122 of the illustrated example help hold the hoops 34
substantially perpendicular relative to the longitudinal direction 24.

[0033] FIGS. 29 and 30 show example hangers that can be used in the air duct assemblies
120, 14 and 68 for pulling the sidewall 18 taut. The hanger 70 of FIG. 29 is the same as the
hanger 70 of FIG. 8, and the hanger 126 of FIG. 30 is a mechanism that works particularly well
for gripping a track 36b that serves as the overhead support member. The hanger 126, in
some examples, comprises a lug 128 attached to the hoop 34 and a pivotal link 130 pinned to
the lug 128. The hoop 34 can be a single hoop or part of a dual-hoop structure (e.g., dual-
hoop structure 84). The link 130 includes an upper projection 132 extending out over the top of
the track 36b and a lower projection 134 beneath the track 36b. When the link 130 is vertical
and relaxed with the projection 132 directly over the projection 134, the vertical spacing
between the projections 132 and 134 provides sufficient clearance for the link 130 and the
hanger 126 to slide freely along the track 36b. When longitudinal tension in the sidewall 18 tilts
the link 130 (e.g., the longitudinal axis of the link 130 is non-parallel and non-perpendicular to
the longitudinal axis of the duct 16), as shown in FIG. 30, the projections 132 and 134 bind
tightly against upper and lower surfaces of the track 36b. As set forth herein, non-parallel
means the objects are not parallel to one another (e.g., perpendicular). As set forth herein,
non-perpendicular means the objects are not perpendicular to one another (e.g., parallel).
Gripping friction of the binding action holds the hanger 126 fixed to the track 36b, thereby
providing an alternative to the cable clamp 56.
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[0034] During installation of the air duct 16, the installer can manually pull the hanger 126 to
the right (as viewed in FIG. 30) along the track 36b to achieve a desired tension in the sidewall
18. Once achieving the desired tension, the installer releases the hanger 126, and the hanger
126 naturally tilts and holds itself in position, as shown in FIG. 30.

[0035] In the example of FIG. 29, the installation of the air duct 16 is slightly different. The
illustrated example of the cable clamp 56 has two lever-actuated cam locks 160 and 162 that
can pivot about the pins 164 and 166, respectively. Depending on the direction the cable clamp
56 is slid along the cable 36a, sliding friction between the cable 36a and the cable clamp 56
urges one cam lock 160 or 162 to pivot so as to grip the cable 36a and urges the other cam
lock 160 or 162 to pivot so as to release the cable 36a. In some examples, the cam locks 160
and 162 are spring biased to their gripping position against the cable 36a.

[0036] When the cable clamp 56 has two opposing cam locks, as shown in FIG. 29, one cam
lock 160 or 162 will grip the cable 36a, regardless of which direction the cable clamp 56 is
urged to move along the cable 36a. However, manually rotating the gripping cam lock 160 or
162 away from the cable 36a releases its grip, which allows an installer to freely slide the cable
clamp 56 along the cable 36a to achieve a desired tension in the sidewall 18. Once achieving
the desired tension, the installer releases the cable clamp 56 and/or the hanger 70, which
returns the gripping cam lock 160 or 162 to its gripping engagement with the cable 36a to hold
the cable clamp 56 in position and thus maintain the tension in the sidewall 18. In the example
illustrated in FIG. 29, the cam lock 160 is the one used for gripping the cable 36a.

[0037] In some examples, the cam lock 162 is omitted to create a unidirectional cable clamp
168. The unidirectional cable clamp 168 can be used in place of the cable clamp 56 of FIG. 29
or used in the example shown in FIG. 31. Unidirectional clamping allows an installer to freely
slide the cable clamp 168 in its non-gripping direction 170 (as opposed to its gripping direction
172) along the cable 36a to achieve a desired tension in the sidewall 18. Once achieving the
desired tension, the installer simply releases the cable clamp 168 and/or its respective hanger
176, and the cam lock 160 automatically grips the cable 36a to hold the cable clamp 168 in
position and thus maintain the tension in the sidewall 18.

[0038] Unidirectional cable clamp 168 can be used in a wide variety of air duct assemblies
including, but not limited to, the examples shown in FIGS. 1 - 12, 23- 26, 28, 29, and 31 - 39.
In the example of FIG. 31, the cable clamp 168 is part of the hanger 176, which includes a rigid
member 174 (e.g., a metal plate) connected to the dual-hoop structure 84. The clamping
direction of the clamps 168 of the illustrated example point away from each other in opposite
longitudinal directions 178 and 180. In this example, one of the hangers 174 is coupled to each
of the dual-hoop structures 84 to substantially prevent the dual-hoop structure 84 from rotating
relative to a longitudinal axis of the duct 16. This allows clamped dual-hoops 84 (alternatively
clamped single hoops 34) to be manually forced away from each other to achieve a desired
tension in the sidewall 18 between the clamped dual-hoops 84. In some examples, one or
more intermediate hoops 34 or dual-hoops 84 attached only to the sidewall 18 are installed
between the two the dual-hoops 84 that are clamped to the cable 36a.
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[0039] As mentioned earlier, FIGS. 32 - 35 show some example hanger systems that can be
incorporated in many of the example air duct assemblies disclosed herein. FIG. 32 shows an
example curved frame 136 that has one upper point 140 connected to the cable 36a (or some
other overhead support) and two lower points 142 and 146 connected to the duct 16. In some
examples, a separate hanger 144 (e.g., strap, cable, etc.) connects the sidewall 18 to cable
36a. FIG. 32 shows the frame 136 with the duct 16 inflated, and FIG. 33 shows the frame 136
with duct 16 deflated. FIG. 34 shows an example curved frame 138 plus two separate hangers
154 and 156. The frame 138 that has two upper points 148 and 150 connected to a set of two
cables 36a (or some other overhead support) and two lower points 152 and 158 connected to
the duct 16. FIG. 34 shows the frame 138 with the duct 16 inflated, and FIG. 35 shows the
frame 138 with the duct 16 deflated.

[0040] Referring to FIG. 36 with reference to FIGS. 4 and 5, some examples of the duct 16 are
supported by a plurality of hangers 38 (alternatively non-tilted rigid hangers) that are
distributed circumferentially, for example, at the 12:00 position (FIG. 5) plus at the 2:30 and
9:30 positions (FIG. 4). An example of such an arrangement is shown in FIG. 36. When a
single hoop 34 or a dual-hoop structure 84 is supported by multiple hangers (e.g., the
arrangement of FIG. 4, the arrangement of FIG. 36, and an arrangement comprising a
combination of FIGS. 4 and 5), the hangers can exert forces that not only hold the duct 16 taut
but also help hold hoop 34 generally perpendicular relative to the longitudinal direction 24. The
hoop 34 being substantially perpendicular relative to the longitudinal direction 24 means that
the hoop 34 lies along and, thus, defines an imaginary plane which is substantially
perpendicular to the longitudinal direction 24.

[0041] In the example schematically illustrated in FIG. 36, a plurality of hangers 182 (e.g.,
hangers 182a, 182b, 182c, 182d, 182e and 182f) connect to a plurality of hoops 34 (e.g.,
hoops 34c and 34d). The hangers 182 are schematically illustrated to represent any rigid,
flexible, elongate or non-elongate hanger for supporting duct 16. Examples of the hanger 182
include, but are not limited to, all of the example hangers disclosed herein such as, for
examples, the hangers shown in FIGS. 1 - 17, 22, 23, 27 - 35.

[0042] In examples where the hangers 182 exert a pulling force along a tilted direction (neither
parallel nor perpendicular to the longitudinal direction 24), such a pulling force may have a
longitudinal component of force that transfers to the hoop 34 (transferred directly or via
sidewall 18) to help hold the duct 16 taut and/or to help hold the hoop 34 substantially
perpendicular to the longitudinal direction 24. In examples where the pulling force is purely in
the longitudinal direction 24, the longitudinal component comprises the entire pulling force.

[0043] In the example illustrated in FIG. 36, the hangers 182a-f provide longitudinal
component of the forces 184a-f respectively. In this example, the forces 184c-f subject the duct
16 to longitudinal tension. Force 184a in combination with forces 184c¢ and 184e subjects hoop
34c to a rotational moment 186 that helps maintain the hoop 34c substantially perpendicular
relative to the longitudinal direction 24. Likewise, the force 184b in combination with forces
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184d and 184f subjects the hoop 34d to a rotational moment 188 that helps maintain the hoop
34d substantially perpendicular relative to the longitudinal direction 24.

[0044] In some examples, there is a difference in the magnitude and/or direction of the forces
184a-f to achieve the desired combination of duct tension and hoop substantial
perpendicularity. Examples of such differences include, but are not limited to, the forces 184c-f
having a greater magnitude than the forces 184a-b, the forces 184a-b having a greater
magnitude than the forces 184c-f, the force 184a pointing in a downstream direction 190 while
the forces 184c and 184e point in an upstream direction 192, and the force 184b pointing in
upstream direction 192 while the forces 184d and 184f point in the downstream direction 190.
The upstream direction 192 and the downstream direction 190 point in opposite directions but
both lay parallel the longitudinal direction 24. The term, "upstream direction" and "downstream
direction” are with reference to the primary flow direction of the air 10.

[0045] In some examples, the forces 184a, 184c and 184e all point in the same direction (for
desired tension) but have a different magnitude (to hold the hoop 34c substantially
perpendicular relative to the longitudinal direction 24). In some examples, the forces 184b,
184d and 184f all point in the same direction (for desired tension) but have a different
magnitude (to hold the hoop 34d substantially perpendicular relative to the longitudinal
direction 24). In some examples, each of the forces 184a-f point in the same direction. In some
examples, the forces 184a, 184c and 184e each point in the upstream direction 192 while each
of the forces 184b, 184d and 184f point in the downstream direction 190.

[0046] The example illustrated in FIG. 37, comprises at least two dual-hoop structures 84
(e.g., a dual-hoop structures 84d and 84e). The dual-hoop structure 84d comprises the hoops
34a and 34b interconnected by one or more struts 88. Likewise, the dual-hoop structure 84e
comprises the hoops 34d and 34e interconnected by similar one or more struts 88. The hanger
182a supports the dual-hoop structure 84d, and the hanger 182b supports the dual-hoop
structure 84e.

[0047] The hangers 182a and 182b provide longitudinal component of forces 185a and 185b,
respectively. The forces 182a-b subject the duct 16 to longitudinal tension. A downward force
185g (via hoop weight and/or a hanger 182g) in combination with the force 185a subject the
hoop 34a to a rotational moment 187 that helps maintain the hoop 34a substantially
perpendicular relative to the longitudinal direction 24. Likewise, a downward force 185h (via
hoop weight and/or a hanger 182h) in combination with the force 185b subject the hoop 34e to
a rotational moment 189 that helps maintain the hoop 34e substantially perpendicular relative
to the longitudinal direction 24.

[0048] In some examples, there is a difference in the magnitude and/or direction of the forces
185a, 185b, 185g and 185h to achieve the desired combination of duct tension and hoop
perpendicularity. Examples of such differences include, but are not limited to, the forces 185g-h
having a greater magnitude than the forces 185a-b, the forces 185a-b having a greater
magnitude than the forces 185g-h, a force 185a’ pointing in the upstream direction 192 while
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the force185g points vertically downward, and a force 185b' pointing in the downstream
direction 190 while the force 185h points vertically downward. The upstream direction 192 and
the downstream direction 190 point in opposite directions but both lay parallel to the
longitudinal direction 24. The terms, "upstream direction" and "downstream direction" are with
reference to the primary flow direction of the air 10.

[0049] FIG. 39 shows an example air duct assembly 194 that is similar to the air duct assembly
110 of FIG. 27; however, with the air duct assembly 194, the curved struts 114 are installed
within the interior of the duct 16. The struts 114 are resiliently bowed due to being longitudinally
compressed between the hoops 34. The struts 114 being in compression places the sidewall
18 in tension between the hoops 34 that engage opposite ends of each strut 114.

[0050] In the illustrated example, the struts 114 are not helically coiled. In other examples,
however, each strut 114 is partially "coiled" less than 360 degrees (e.g., between about10 and
20 degrees) around the circumferential interior of the duct 16 (e.g., see FIG. 40). Such partial
"coiling” allows the full length of each strut 114 to lay against the sidewall 18 while still being
sufficiently bowed for transmitting longitudinal tension to the duct 16. In some examples, an
even number of partially "coiled" struts 114 (e.g., four, six, eight struts, etc.) are "coiled” in
opposite clockwise/counterclockwise directions to negate duct-twisting forces of the struts 114.

[0051] In some examples, the air duct assembly 194 includes some means for assisting in
holding the struts 114 in position. Examples of such means include, but are not limited to, a
strut-engaging retaining ring at the hoop 34, a strut-engaging recesses in the hoop 34, straps,
cables, chains, ropes, clips, hooks, and various combinations thereof.

[0052] As set forth herein, an example air duct assembly includes an air duct having an
inflated state and a deflated state. The air duct includes a sidewall that is pliable. The sidewall
defines an interior of the air duct and an external area outside the air duct. The air duct
assembly also includes a first overhead support member in the external area outside the air
duct and a second overhead support member in the external area outside the air duct. The
first overhead support member and the second overhead support member defining a
separation distance therebetween. The air duct assembly also includes a hoop disposed within
the interior of the air duct. The hoop provides the sidewall with support in a radial direction that
is substantially perpendicular to the longitudinal direction. The air duct assembly also includes
a loop disposed within the interior of the air duct and fastening the hoop with respect to the
sidewall and a first hanger coupling at least one of the sidewall, the loop, or the hoop to the
first overhead support member. The first hanger transmits a first pulling force that subjects the
sidewall to tension in the longitudinal direction when the air duct is in the deflated state. The air
duct assembly also includes a second hanger coupling at least one of the sidewall, the loop, or
the hoop to the second overhead support member. The second hanger transmits a second
pulling force that subjects the sidewall to tension in the longitudinal direction when the air duct
is in the deflated state. The first hanger and the second hanger are spaced apart from each
other by virtue of the separation distance between the first overhead support member and the
second overhead support member.
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[0053] In some examples, at least one of the first hanger or the second hanger is elongate in a
tilted direction that is angularly displaced out of collinear alignment with both the longitudinal
direction and the radial direction, and at least one of the first pulling force or the second pulling
force is along the tilted direction when the air duct is in the deflated state.

[0054] In some examples, the first pulling force and the second pulling force applied to the
hoop create a rotational moment that maintains the hoop in a substantially perpendicular
orientation relative to the longitudinal direction.

[0055] In some examples, the first hanger and the second hanger provide a first set of
hangers and the air duct assembly also includes a second set of hangers where the second
set of hangers being spaced apart from the first set of hangers with respect to the longitudinal
direction, the first set of hangers and the second set of hangers pulling the sidewall in opposite
directions parallel to the longitudinal direction. In some examples, the hanger includes the loop.
In some examples, the hanger passes through an opening in the sidewall. In some examples,
the first hanger includes a connector. The overhead support member is one of a cable and a
track that is elongate in the longitudinal direction, and the connector is attached to one of the
cable and the track so as to substantially prevent relative longitudinal movement between the
connector and the overhead support member.

[0056] In some examples, the overhead support member includes a plurality of spaced apart
cables that are elongate in the longitudinal direction. In some examples, the first hanger and
the second hanger are spaced apart from each other by virtue of the separation distance
between the cables. In some examples, the loop is one a plurality of loops circumferentially
distributed around the hoop. In some examples, the air duct extends in the longitudinal
direction from an upstream end to a downstream end of the air duct, and the hanger is at an
intermediate position spaced apart from the upstream end and the downstream end.

[0057] An example air duct assembly for conveying air in a downstream direction, which is
opposite an upstream direction, includes an air duct having an inflated state and a deflated
state. The air duct is elongate in a longitudinal direction. The air duct includes a sidewall that is
pliable. The sidewall to define an interior of the air duct and an external area outside the air
duct. The air duct assembly includes first and second cables radially offset relative to the air
duct. The air duct assembly includes a hoop providing the sidewall with support in a radial
direction that is substantially perpendicular to the longitudinal direction. The air duct assembly
includes a first hanger coupled to at least one of the hoop or the sidewall and the first cable
where a first pulling force is transferred to the hoop or the sidewall from the first hanger. The
air duct assembly includes a second hanger radially spaced apart from the first hanger and
coupled to at least one of the hoop or the sidewall and the second cable where a second
pulling force is transferred to the hoop or the side wall from the second hanger and where the
first and second hangers is independently couplable and adjustable relative to the respective
first and second cables or tracks.
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[0058] In some examples, the first pulling force includes a first longitudinal component of force
substantially parallel to the longitudinal direction and the second pulling force includes a
second longitudinal component of force substantially parallel to the longitudinal direction where
the first longitudinal component of force is distinguishable from the second longitudinal
component of force by a characteristic that includes at least one of magnitude or direction. In
some examples, the first longitudinal component of force is greater in magnitude than the
second longitudinal component of force and a difference in magnitude between the first
longitudinal component of force and the second longitudinal component of force subjects the
hoop to a rotational moment that helps maintain a plane of the hoop substantially
perpendicular to the longitudinal direction.

[0059] In some examples, the first longitudinal component of force points in the upstream
direction and the second longitudinal component of force points in the downstream direction,
and a difference in direction between the first longitudinal component of force and the second
longitudinal component of force subjects the hoop to a rotational moment that helps maintain a
plane of the hoop substantially perpendicular to the longitudinal direction.

[0060] An example air duct assembly includes an air duct having an inflated state and a
deflated state. The air duct is elongate in a longitudinal direction and extending from an
upstream end to a downstream end. The air duct includes a sidewall that is pliable. The
sidewall being tubular to define an interior of the air duct and an external area outside the air
duct. The air duct assembly includes a cable or track and first and second hangers suspending
the air duct from the overhead support. The first and second hangers are spaced apart and
distributed in the longitudinal direction between the upstream end and the downstream end.
The first and second hangers are non-perpendicular and non-parallel relative to the
longitudinal axis to apply tension to the sidewall in the longitudinal direction.

[0061] In some examples, the first and second hangers are angularly displaced out of collinear
alignment with both the longitudinal direction and a radial direction where the radial direction is
perpendicular relative to the longitudinal direction. In some examples, the first and second
hangers urge the sidewall in opposite longitudinal directions. In some examples, the first
hanger or the second hanger is at an intermediate position between and spaced apart from the
upstream end and the downstream end.

[0062] In some examples, air duct assembly includes a first dual-hoop structure proximate a
third hanger where the first dual-hoop structure includes first and second hoops disposed
within the interior of the air duct and a second dual-hoop structure proximate the fourth hanger
where he second dual-hoop structure comprising third and fourth hoops disposed within the
interior of the air duct.

[0063] In some examples, the air duct assembly also includes a fifth hanger proximate the first
dual-hoop structure and being spaced apart from the third hanger where the third hanger is
coupled to the first hoop and the fourth hanger is coupled to the second hoop to provide a first
rotational moment that maintains the first and second hoops substantially perpendicular
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relative to the longitudinal direction.

[0064] In some examples, the air duct assembly also includes a sixth hanger proximate the
second dual-hoop structure and spaced apart from the fourth hanger where the fourth hanger
is coupled to the third hoop and the sixth hanger is coupled to the fourth hoop to provide a
second rotational moment that maintains the third and fourth hoops substantially perpendicular
relative to the longitudinal direction. In some examples, the fifth hanger exerts a downward
force against the first dual-hoop structure.

[0065] An example air duct assembly includes an air duct elongate in a longitudinal direction.
The air duct includes a sidewall that is pliable, the sidewall being tubular and defining an
interior of the air duct and an external area outside the air duct. The air duct assembly includes
an overhead support member in the external area outside the air duct and a hoop disposed
within the interior of the air duct. The hoop provides the sidewall with support in a radial
direction that is substantially perpendicular to the longitudinal direction and a bracket passing
through an opening in the sidewall and extending from the hoop to the overhead support
member. The bracket is more rigid than the sidewall and the bracket cooperating with the hoop
to subject the air duct to tension in the longitudinal direction. The bracket and the hoop are
non-adjustably coupled.

[0066] In some examples, the hoop includes an outer rim, and the bracket connects to the
outer rim. In some examples, the hoop includes a central region, and the bracket connects to
the central region. In some examples, the hoop includes an outer rim, a central region and a
spoke extending between the central region and the outer rim, and the bracket connects to the
spoke.

[0067] An example air duct assembly includes an air duct elongate in a longitudinal direction.
The air duct includes a sidewall that is pliable. The sidewall defines an interior of the air duct
and an external area outside the air duct. The air duct assembly includes a cable or track a
first dual-hoop structure to provide the sidewall with support in a radial direction that is
substantially perpendicular relative to the longitudinal direction. The air duct assembly includes
a bracket connecting the first dual-hoop structure to the cable or track where the bracket being
more rigid than the sidewall.

[0068] In some examples, the first dual-hoop structure includes a first hoop having an outer
rim, and the bracket connects to the outer rim. In some examples, the first dual-hoop structure
includes a first hoop having a spoke and a central region, and the bracket connects to at least
one of the spoke or the central region. In some examples, the bracket connects to the
framework of the first dual-hoop structure. In some examples, the air duct assembly includes a
second bracket where the bracket connects to a first hoop of the first dual-hoop structure, and
the second bracket connects to a second hoop of the first dual-hoop structure.

[0069] In some examples, the air duct assembly includes a second dual-hoop structure where
the first dual-hoop structure and the second dual-hoop structure being spaced apart from each
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other, the first dual-hoop structure not being directly coupled to and independently movable
relative to the second dual-hoop structure. In some examples, the air duct assembly is free of
any appreciable airflow obstruction within the interior of the air duct between the first dual-hoop
structure and the second dual-hoop structure. In some examples, the bracket and the first
dual-hoop structure are to subject the air duct to tension in the longitudinal direction.

[0070] An example air duct assembly includes an air duct comprising a sidewall that is pliable
where the sidewall defines an interior of the air duct. The air duct assembly includes a first
hoop disposed within the interior of the air duct where the first hoop provides the sidewall with
support in a radial direction that is substantially perpendicular to the longitudinal direction. The
air duct assembly includes a cable disposed within the interior of the air duct. The cable is
elongate in the longitudinal direction. The cable engages the first hoop to help support the
weight of the first hoop and the sidewall.

[0071] In some examples, the first hoop includes an outer rim, a central region, and a spoke
extending between the central region and the outer rim, and the cable connects to the central
region. In some examples, the air duct assembly also includes a second hoop disposed within
the interior of the air duct where the second hoop provides the sidewall with support in the
radial direction and the cable engages the second hoop. The cable is in tension between the
first hoop and the second hoop subjects the sidewall to tension in the longitudinal direction. In
some examples, the air duct assembly also includes a dual-hoop structure that includes the
first hoop and a second hoop similar to the first hoop, and a framework holding the first hoop
spaced apart from the second hoop.

[0072] An example air duct assembly includes an air duct comprising a sidewall that is pliable,
the sidewall defining an interior of the air duct and an external area outside the air duct and a
strut being elongate in the longitudinal direction. The curved strut having opposite ends
proximate the upstream end and the downstream end of the air duct, the strut being in
compression between the upstream end and the downstream end subjects the sidewall to
tension in the longitudinal direction.

[0073] An example air duct assembly includes an air duct having a sidewall that is pliable. The
sidewall defines an interior of the air duct and an external area outside the air duct. The air
duct assembly includes a curved strut elongate in the longitudinal direction. The curved strut
has opposite ends proximate the upstream end and the downstream end of the air duct. The
curved strut is in compression between the upstream end and the downstream end to subject
the sidewall to tension in the longitudinal direction.

[0074] In some example examples, the air duct assembly includes an overhead support
carrying weight of the air duct and the curved strut. In some example examples, the air duct
assembly includes a hoop disposed within the interior of the air duct. The hoop provides the
sidewall with support in a radial direction that is substantially perpendicular to the longitudinal
direction. In some example examples, the air duct assembly includes a lug extending from the
hoop to the external area outside the air duct, the curved strut engaging the lug. In some
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examples, the curved strut is in the external area outside the air duct. In some examples, the
curved strut is within the interior of the air duct.

[0075] An example air duct assembly includes an air duct to have an inflated state and a
deflated state. The air duct includes a sidewall that is pliable. The sidewall to define an interior
of the air duct and an external area outside the air duct. The air duct assembly includes a first
overhead support member to be in the external area outside the air duct and a second
overhead support member to be in the external area outside the air duct. The first overhead
support member and the second overhead support member to define a separation distance
therebetween and a hoop to be disposed within the interior of the air duct, the hoop to provide
the sidewall with support in a radial direction that is substantially perpendicular to the
longitudinal direction. The air duct assembly includes a loop to be disposed within the interior
of the air duct and to fastening the hoop with respect to the sidewall. The air ducat assembly
includes a first hanger to couple at least one of the sidewall, the loop, or the hoop to the first
overhead support member. The first hanger is to transmit a first pulling force that subjects the
sidewall to tension in the longitudinal direction when the air duct is in the deflated state and a
second hanger to couple at least one of the sidewall, the loop, or the hoop to the second
overhead support member. The second hanger to transmit a second pulling force that subjects
the sidewall to tension in the longitudinal direction when the air duct is in the deflated state.
The first hanger and the second hanger are spaced apart from each other by virtue of the
separation distance between the first overhead support member and the second overhead
support member..
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PATENTKRAV

1. Luftkanalsamling, der omfatter:

en luftkanal (16), der har en oppustet tilstand og en tgmt tilstand, hvor luftkanalen
(16) er langstrakt i en leengderetning (24), hvor luftkanalen (16) indbefatter en sidevaeg
(18), der kan bgjes, hvor sidevaeggen (18) definerer et indre af luftkanalen (16) og et
udvendigt omrade uden for luftkanalen (16);

et overliggende bareelement (36, 36a, 36b) i det udvendige omrade uden for
luftkanalen (16);

i det mindste en f@rste ring og en anden ring (34), der er fordelt langs luftkanalens
leengde og anbragt inden for luftkanalens (16) indre, hvor den i det mindste ene fgrste og
anden ring (34) hver is@r bidrager med stgtte til sidevaeggen (18) i en radial retning (64),
der forlgber i det vaesentlige vinkelret pa l&ngderetningen (24);

1 det mindste en fgrste og en anden slgjfe (40), der er anbragt inden for luftkanalens
(16) indre og fastggr henholdsvis den i det mindste forste og anden ring (34) i forhold til
veggen (18);

kendetegnet ved

et fgrste ophaeng (38, 70, 126, 176, 182), der forbinder i det mindste ét ud af
sideveeggen (18), den forste slgjfe eller den fgrste ring (34) med det overliggende
bareelement (36, 36a, 36b), hvor det fgrste ophaeng (70, 126, 176, 182) overfgrer en fgrste
treekkraft, der udsatter sidevaeggen (18) af luftkanalen (16) for spanding 1
leengderetningen (24), nar luftkanalen befinder sig i den tgmte tilstand, og

et andet ophang (38, 70, 126, 176, 182), der forbinder i det mindste ét ud af
sideveggen (18), den anden slgjfe (40) eller den anden ring (34) med det overliggende
bareelement (36, 36a, 36b), hvor det andet opha@ng overfgrer en anden traekkraft, der
udsztter sidevaeggen for spending i leengderetningen, nar luftkanalen befinder sig i den
tomte tilstand, hvor det fgrste opheng og det andet oph@ng er anbragt i en indbyrdes
afstand i lengderetningen;

hvor det fgrste og det andet ophaeng (38, 70, 126, 176, 182) hver is@r indbefatter en
klemme (56, 168), der griber fat i det overliggende bareelement for at forhindre

bevaegelsen af det forste og det andet ophang i forhold til det overliggende bereelement.
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