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(57) Abstract: The disclosure provides in one embodiment a method of insulating a structural frame member of a transport vehicle.
The method comprises providing at least one flexible insulation member (118,166). The method further comprises providing at least
two self - retaining foam insulation members (130a, 130b, 180a, 180b). The method further comprises wrapping the flexible insula-
tion member (118,166) over a first end of a structural frame member of a transport vehicle and over at least portions of two sides of
the structural frame member. The method further comprises positioning one self - retaining foam insulation member (130a, 130b,
180a, 180b) on each side of the wrapped structural frame member and in compression fit between each side of the wrapped structural
frame member and adjacent structural frame members, such that the self - retaining foam insulation members (130a, 130b, 180a,
180b) impart one or more compression forces on the flexible insulation member to secure the flexible insulation member in place
without use of any fastener device.
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METHOD AND SYSTEM FOR INSULATING FRAME MEMBER

BACKGROUND

Field of the Disclosure

[0001] The disclosure relates generally to methods and systems for insulating structures
in vehicles and architectural structures, and more particularly, to methods and systems for

insulating structural frame members in vehicles.

Description of Related Art

[0002] Insulation is typically provided on the interior of structures of transport vehicles,
such as aircraft, aerospace vehicles, trains, watercraft and other transport vehicles. Such
insulation can provide a thermal barrier to regulate temperature for the comfort of the vehicle
occupants, can provide an acoustic barrier to reduce engine noise and/or noise from outside
air turbulence, and can provide a protective barrier against moisture and temperature
extremes that may damage or corrode mechanical and structural components within the

transport vehicles.

[0003] Known systems and methods for installing insulation in transport vehicles, for
example, aircraft and aerospace vehicles, include manual systems and methods. Such known
manual systems and methods typically involve using a variety of fastener devices to secure
the insulation to the structural components of the wall or body of the transport vehicle. Such
fastener devices can include steel or aluminum spring clips or clamps, plastic or metal pins

with a retaining device, and hook and loop fastening tape.

[0004] FIG. 2 is an illustration of a partial front perspective view of a prior art aircraft
fuselage interior 26. The aircraft fuselage interior 26 typically includes a fuselage wall or

skin 28, aircraft frame members 30 coupled to the fuselage wall or skin 28, and aircraft
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windows 32. FIG. 3 is an illustration of a partial front perspective view of the prior art
aircraft fuselage interior 26 of FIG. 2 showing prior art insulation blankets 34 secured to the
aircraft frame members 30 with prior art fastener devices 36, typically in the form of clip
fasteners 38 (see FIGS. 4A, 4B). FIG. 4A is an illustration of a cross-sectional top view of a
portion of a prior art aircraft fuselage interior 40 with a prior art clip fastener 38 installed.
FIG. 4B is an illustration of a cross-sectional top exploded view of the prior art aircraft
fuselage interior 40 and clip fastener 38. FIGS. 4A and 4B show the cross-section of the
aircraft fuselage interior 40 having a fuselage wall or skin 42 and a first end 44 of an aircraft
frame member 46 coupled or attached to the fuselage wall or skin 42. Insulation blankets
48a, 48b are positioned on sides 50a, 50b of the aircraft frame member 46 and between
adjacent aircraft frame members 46. The insulation blankets 48a, 48b insulate the fuselage
wall or skin 42. The insulation blanket 48a has a plastic film extension tab 52 (see FIG. 4B)
that extends along side 50a and around a second end 54 of the aircraft frame member 46. A
flexible insulation member 56, for example, in the form of an insulation blanket 58, is
attached with tape 60 (see FIG. 4B) to the insulation blanket 48b and wraps over the tab 52
that is covering the second end 54 and sides 50a, S0b of the aircraft frame member 46. The
clip fastener 38 is used to secure the insulation blanket 58 to the aircraft frame member 46.
FIG. 4A shows an untucked portion 62 of the insulation blanket 58 with installation of the

clip fastener 38.

[0005] However, using such known fastener devices to secure the insulation to the
transport vehicle structure can take time and labor to install, which can increase the cost of
installation, labor and manufacturing. Further, using such known fastener devices to secure
the insulation to the transport vehicle structure can require procurement and storage of the
fastener devices which can take time, space and labor to organize and inventory, and which

can, in turn, increase the cost of installation, labor and manufacturing. Moreover, using such
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known fastener devices to secure the insulation to the transport vehicle structure can add to

the overall weight of the transport vehicle, which can, in turn, increase fuel costs.

[0006] In addition, known systems and methods for insulating structural components of
transport vehicles exist. For example, U.S. Patent No. 7,040,575 discloses foam composite
insulation for aircraft. However, such foam composite insulation does not provide a fastener-

free insulation for aircraft frame members themselves.

[0007] Accordingly, there is a need in the art for a method and system for insulating a
frame member of a vehicle, such as an aircraft, that provide advantages over known methods

and systems.

SUMMARY

[0008] This need for a method and system for insulating a frame member of a vehicle,
such as an aircraft, is satisfied. As discussed in the below detailed description, embodiments
of the system and method may provide significant advantages over existing systems and

methods.

[0009] In an embodiment of the disclosure, there is provided a method of insulating a
structural frame member of a transport vehicle. The method comprises providing at least one
flexible insulation member. The method further comprises providing at least two self-
retaining foam insulation members. The method may further comprise optionally coupling a
first end of the flexible insulation member to one of the self-retaining foam insulation
members. The method further comprises wrapping the flexible insulation member over a first
end of a structural frame member of a transport vehicle and over at least portions of two sides
of the structural frame member. The method further comprises positioning one self-retaining

foam insulation member on each side of the wrapped structural frame member and in
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compression fit between each side of the wrapped structural frame member and adjacent
structural frame members, such that the self-retaining foam insulation members impart one or
more compression forces on the flexible insulation member to secure the flexible insulation

member in place without use of any fastener device.

[0010] In another embodiment of the disclosure, there is provided a method of insulating
an aircraft frame member. The method comprises providing at least one flexible insulation
member having a first end and a second end. The method further comprises providing at
least first and second self-retaining foam insulation members each having a first end and a
second end. The method may further comprise optionally coupling the first end of the
flexible insulation member to the second end of the first self-retaining foam insulation
member. The method further comprises wrapping the flexible insulation member over a first
end of an aircraft frame member and over at least portions of two sides of the aircraft frame
member. The method further comprises positioning the first and second self-retaining foam
insulation members on each side of the wrapped aircraft frame member and in compression
fit between each side of the wrapped aircraft frame member and adjacent aircraft frame
members. The method further comprises retaining the second end of the flexible insulation
member in between one side of the wrapped aircraft frame member and the first end of the
second self-retaining foam insulation member, such that the second self-retaining foam
insulation member imparts one or more compression forces on the second end of the flexible
insulation member to secure the second end of the flexible insulation member in place

without use of any fastener device.

[0011] In another embodiment of the disclosure, there is provided a transport vehicle
structural frame member insulation system. The system comprises at least a first structural

frame member and adjacent structural frame members in a transport vehicle. Each structural



WO 2012/125233 PCT/US2012/023511

frame member having a first free end, a second end attached to a transport vehicle wall, and
two sides disposed between the first free end and the second end. The system further
comprises at least one flexible insulation member wrapped over the first free end of the first
structural frame member and over at least portions of the two sides of the first structural
frame member. The system further comprises at least first and second self-retaining foam
insulation members positioned on each side of the wrapped first structural frame member and
disposed in compression fit between each side of the wrapped first structural frame member
and each of the adjacent structural frame members. The first and second self-retaining foam
insulation members impart one or more compression forces on the flexible insulation member

to secure the flexible insulation member in place without use of any fastener device.

[0012] The features, functions, and advantages that have been discussed can be achieved
independently in various embodiments of the disclosure or may be combined in yet other
embodiments further details of which can be seen with reference to the following description

and drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The disclosure can be better understood with reference to the following detailed
description taken in conjunction with the accompanying drawings which illustrate preferred

and exemplary embodiments, but which are not necessarily drawn to scale, wherein:

[0014] FIG. 1 is an illustration of a perspective view of an exemplary prior art aircraft for
which one of the embodiments of an insulation system and method of the disclosure may be

used;

[0015] FIG. 2 is an illustration of a partial front perspective view of a prior art aircraft

fuselage interior;
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[0016] FIG. 3 is an illustration of a partial front perspective view of the aircraft fuselage
interior of FIG. 2 showing a prior art insulation blanket secured with prior art fastener

devices;

[0017] FIG. 4A is an illustration of a cross-sectional top view of a portion of a prior art

airplane fuselage with a prior art clip fastener installed;

[0018] FIG. 4B is an illustration of a cross-sectional top exploded view of the prior art

airplane fuselage and clip fastener of FIG. 4A;

[0019] FIG. 5A is a cross-sectional top view of one of the exemplary embodiments of an

insulation system of the disclosure;

[0020] FIG. 5B is an illustration of a cross-sectional top exploded view of the insulation

system of FIG. 5A;

[0021] FIG. 6 is an illustration of a front perspective view of an exemplary embodiment

of an insulation assembly that may be used in the system and method of the disclosure;

[0022] FIG. 7 is an illustration of a cross-sectional top view of another one of the

exemplary embodiments of an insulation system of the disclosure;

[0023] FIG. 8 is an illustration of a functional block diagram of another one of the

exemplary embodiments of an insulation system of the disclosure;

[0024] FIG. 9 is an illustration of a flow diagram of one of the exemplary embodiments

of an insulation method of the disclosure; and,

[0025] FIG. 10 is an illustration of a flow diagram of another one of the exemplary

embodiments of an insulation method of the disclosure.
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DETAILED DESCRIPTION
[0026] Disclosed embodiments will now be described more fully hereinafter with
reference to the accompanying drawings, in which some, but not all of the disclosed
embodiments are shown. Indeed, several different embodiments may be provided and should
not be construed as limited to the embodiments set forth herein. Rather, these embodiments
are provided so that this disclosure will be thorough and complete and will fully convey the

scope of the disclosure to those skilled in the art.

[0027] The following detailed description is of the best currently contemplated modes of
carrying out the disclosure. The description is not to be taken in a limiting sense, but is made
merely for the purpose of illustrating the general principles of the disclosure, since the scope

of the disclosure is best defined by the appended claims.

[0028] Now referring to the Figures, FIG. 1 is an illustration of a perspective view of an
exemplary prior art aircraft 10 for which one of the embodiments of an insulation system 100
(see FIGS. 7, 8), insulation system 150 (see FIG. 5A, 5B), insulation method 200 (see FIG.
9), and insulation method 300 (see FIG. 10) may be used. The aircraft 10 comprises a
fuselage 12, a nose 14, a cockpit 16, wings 18 operatively coupled to the fuselage 12, one or
more propulsion units 20, a tail vertical stabilizer 22, and one or more tail horizontal
stabilizers 24. Although the aircraft 10 shown in FIG. 1 is generally representative of a
commercial passenger aircraft, the insulation systems 100, 150 and methods 200, 300
disclosed herein may also be employed in the insulation of other types of aircraft. More
specifically, the teachings of the disclosed embodiments may be applied to the insulation of
other passenger aircraft, cargo aircraft, military aircraft, rotorcraft, and other types of aircraft
or acrial vehicles, as well as acrospace vehicles such as satellites, space launch vehicles,

rockets, and other types of acrospace vehicles. It may also be appreciated that embodiments
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of systems, methods and apparatuses in accordance with the disclosure may be utilized in
other vehicles, such as boats and other watercraft, trains, automobiles, trucks, buses, and
other types of vehicles. The embodiments of systems, methods and apparatuses in
accordance with the disclosure may also be used in buildings, houses, and other architectural

structures.

[0029] In one embodiment of the disclosure, there is provided an insulation system 100
for a structural frame member 102 of a transport vehicle 104 (see FIG. 8). FIG. 8 is an
illustration of a functional block diagram of one of the exemplary embodiments of the
insulation system 100 of the disclosure. FIG. 7 is an illustration of a cross-sectional top view
of one of the exemplary embodiments of the insulation system 100 of the disclosure. The
insulation system 100 is preferably for use in a transport vehicle 104 (see FIG. 8). The
transport vehicle 104 may comprise an aircraft 10 (see FIG. 1), an acrospace vehicle, a space
launch vehicle, a rocket, a satellite, a rotorcraft, a watercraft, a boat, a train, and automobile, a
truck , a bus, or another suitable transport vehicle. Preferably, the transport vehicle 104 is an

aircraft 10 (see FIG. 1).

[0030] As shown in FIGS. 7 and 8, the insulation system 100 comprises one or more
structural frame members 102 in a transport vehicle 104. Preferably, the insulation system
100 comprises at least a first structural frame member 102a and one or more adjacent
structural frame members, such as an adjacent second structural frame member 102b in a
transport vehicle 104. In one exemplary embodiment, the insulation system 100 may
comprise multiple structural frame members 102 positioned in parallel along a length of one
or more transport vehicle walls 106 in a vehicle interior 108. As shown in FIG. 7, each first
and second structural frame member 102a, 102b comprises a first free end 110a, 110b and a

second end 112a, 112b attached to a transport vehicle wall 106. The first structural frame
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member 102a comprises a first side 114a and a second side 116a disposed between the first
free end 110a and the second end 112a. The second structural frame member 102b comprises
a first side 114b and a second side 116b disposed between the first free end 110b and the
second end 112b.  In another exemplary embodiment, as discussed further below, the
structural frame member 102 comprises an aircraft frame member 152 (see FIGS. 5A, 5B).
The structural frame members 102 are preferably stiffening members that may be made of
metals, such as aluminum, titanium, steel, alloys thereof, or other metals, or composite
materials, such as carbon fiber reinforced plastics, aramid fiber reinforced plastics, polymer
matrix composite material, polyurethanes, or other composite materials, or other suitable

materials.

[0031] As shown in FIGS. 6, 7 and 8, the insulation system 100 further comprises at least
one flexible insulation member 118. As shown in FIG. 6, the flexible insulation member 118
has a first end 120, a second end 122, a first side 124, and a second side 126. As shown in
FIG. 7, one flexible insulation member 118 is preferably positioned or wrapped over the first
free end 110a of the first structural frame member 102a and over at least portions 128 of the
two first and second sides 114a, 116a of the first structural frame member 102a to obtain a
wrapped first structural frame member. Another flexible insulation member 118 may be
positioned or wrapped over the first free end 110b of the second structural frame member
102b and over at least portions 128 of the two first and second sides 114b, 116b of the second
structural frame member 102b to obtain a wrapped second structural frame member. The
flexible insulation member 118 may comprise an insulation blanket 119 (see FIG. 7). The
flexible insulation member 118 may be made of fiberglass batting, fiberglass batting inside a
plastic covering, an insulating fabric material, a flexible foam, such as polyimide or

melamine foam, or another suitable material.
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[0032] As shown in FIG. 7, the first side 124 of the flexible insulation member 118 is
preferably interior to and adjacent the portions 128 of the two first and second sides 114a,
116a of the first structural frame member 102a, and the second side 126 of the flexible
insulation member 118 is preferably exterior to the first structural frame member 102a.
Similarly, the first side 124 of the flexible insulation member 118 is preferably interior to and
adjacent the portions 128 of the two first and second sides 114b, 116b of the second structural
frame member 102b, and the second side 126 of the flexible insulation member 118 is
preferably exterior to the second structural frame member 102b. In one exemplary
embodiment, the insulation system 100 may comprise multiple flexible insulation members
118 positioned or wrapped over multiple corresponding structural frame members 102
positioned in parallel along a length of one or more transport vehicle walls 106 in a vehicle

interior 108.

[0033] As shown in FIGS. 6, 7 and 8, the insulation system 100 further comprises at least
two self-retaining foam insulation members 130, for example, as shown in FIG. 7, first self-
retaining foam insulation member 130a and second self-retaining foam insulation member
130b. As shown in FIG. 6, each self-retaining foam insulation member 130 has a first end
132, a second end 134, a first side 136, and a second side 138. Preferably, the at least first
and second self-retaining foam insulation members 130a, 130b are individually positioned on
each side of the first structural frame member 102a wrapped with the flexible insulation
member 118. Preferably, the at least first and second self-retaining foam insulation members
130a, 130b are disposed in compression fit between each side of the first structural frame
member 102a wrapped with the flexible insulation member 118 and each of the adjacent

structural frame members, such as adjacent second structural frame member 102b.
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[0034] The first and second self-retaining foam insulation members 130a, 130b impart
one or more compression forces «F, F— (see FIG. 7) on the flexible insulation member 118
to secure the flexible insulation member 118 in place without use of any fastener device 36
(see FIG. 3) such as clip fasteners 38 (see FIGS. 4A-4B). As shown in FIG. 7, a first self-
retaining foam insulation member 130a imparts a compression force <—F on and against the
first end 120 of the flexible insulation member 118 to compress the flexible insulation
member 118 on and against the first structural frame member 102a in order to secure the first
end 120 of the flexible insulation member 118 in place against the first structural frame
member 102a without use of any fastener devices 36 (see FIG. 3) such as clip fasteners 38
(see FIGS. 4A-4B). As further shown in FIG. 7, a second self-retaining foam insulation
member 130b is disposed in compression and extends between the first structural frame
member 102a and the second structural frame member 102b. The first end 132 of the second
self-retaining foam insulation member 130b imparts a compression force F— on and against
the second end 122 of the flexible insulation member 118 wrapped around the first structural
frame member 102a to compress the flexible insulation member 118 against the first
structural frame member 102a in order to secure the second end 122 of the flexible insulation
member 118 in place against the first structural frame member 102a without use of any
fastener devices 36 (see FIG. 3) such as clip fasteners 38 (see FIGS. 4A-4B). The second
end 134 of the second self-retaining foam insulation member 130b imparts a compression
force «<—F on and against the first end 120 of the flexible insulation member 118 wrapped
around the second structural frame member 102b to compress the flexible insulation member
118 against the second structural frame member 102b in order to secure the first end 120 of
the flexible insulation member 118 in place against the second structural frame member 102b
without use of any fastener devices 36 (see FIG. 3) such as clip fasteners 38 (see FIGS. 4A-

4B).
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[0035] As shown in FIG. 7, the second self-retaining foam insulation member 130b is
held between adjacent structural frame members 102a, 102b by the compression forces «F,
F—, where the self-retaining foam insulation member 130b exerts a compression force F—
on the second side 116a of the first structural frame member 102a and exerts a compression
force «F on the first side 114b of the second structural frame member 102b. As shown in
FIGS. 7, 8, the insulation system 100 may comprise multiple self-retaining foam insulation
members 130 disposed in compression between adjacent structural frame members 102 in
parallel along a length of one or more transport vehicle walls 106 of the transport vehicle
104, wherein each frame member 102 is wrapped with the flexible insulation member 118
and each flexible insulation member 118 is secured in place by the self-retaining foam
insulation members 130 disposed in compression between the adjacent structural frame

members 102.

[0036] Each self-retaining foam insulation member 130 is preferably substantially rigid
and self-retaining and may comprise an open cell foam (preferred for aircraft); a polymeric,
cellular solid foam; a melamine foam; a closed cell foam; or another suitable self-retaining
foam. Preferably, the self-retaining foam insulation member 130 has a density of from about
0.3 pounds per cubic foot to about 1.5 pounds per cubic foot. More preferably, the self-
retaining foam insulation member 130 has a density of less than 0.4 pounds per cubic feet.
Preferably, the self-retaining foam insulation member 130 is made of a material that is water
resistant and lightweight. The self-retaining form insulation member 130 may comprise a
foam composite insulation as disclosed in U.S. Patent No. 7,040,575 B2, which is

incorporated by reference herein in its entirety.

[0037] FIG. 6 is an illustration of a front perspective view of an exemplary embodiment

of an insulation assembly 140 that may be used in the insulation system 100 and methods
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200, 300 of the disclosure. The insulation assembly 140 comprises the flexible insulation
member 118 coupled to the self-retaining foam insulation member 130 with a coupling
element 142. The coupling element 142 may comprise tape 144, such as an adhesive tape or
a hook and loop tape; a glue or other type of adhesive; or another suitable coupling or
attachment element. As shown in FIG. 6, the first end 120 of the flexible insulation member
118 is coupled to the second end 134 of the self-retaining foam insulation member 130 with
tape 144. Alternatively, the flexible insulation member 118 may be coupled to the self-
retaining foam insulation member 130 with a coupling element in the form of a plastic bag
(not shown) designed to fit snugly around the flexible insulation member 118 and the second

self-retaining foam insulation member 130 in order to couple and retain them together.

[0038] The insulation system 100 eliminates the cost of using any fastener devices 36
(see FIG. 3) such as clip fasteners 38 (see FIGS. 4A-4B) to secure the flexible insulation
members 118 to the structural frame members 102, such as first structural frame member
102a and the second structural frame member 102b, and reduces the manufacturing costs and
weight of the transport vehicle 104 by not having to use the fastener devices 36 (see FIG. 3)

such as clip fasteners 38 (see FIGS. 4A-4B).

[0039] In another one of the embodiments of the disclosure, there is provided an
insulation system 150 for an aircraft frame member 152 of an aircraft 10 (see FIG. 1). FIG.
SA is a cross-sectional top view of one of the exemplary embodiments of the insulation
system 150 for the aircraft frame member 152 of the aircraft 10 (see FIG. 1) of the disclosure.
FIG. 5B is an illustration of a cross-sectional top exploded view of the insulation system 150

of FIG. 5A.

[0040] As shown in FIGS. 7 and 8, the insulation system 100 comprises one or more

structural frame members 102 in a transport vehicle 104.
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[0041] As shown in FIGS. 5A, 5B, the insulation system 150 comprises one or more
aircraft frame members 152 in an aircraft 10. Preferably, the insulation system 150
comprises at least a first aircraft frame member 152a and one or more adjacent aircraft frame
members, such as an adjacent second aircraft frame member 152b in an aircraft interior 156.
In one exemplary embodiment, the insulation system 150 may comprise multiple aircraft
frame members 152 positioned in parallel along a length of one or more aircraft fuselage
walls or skins 154 in the aircraft interior 156. As shown in FIGS. 5A, 5B, each aircraft frame
member 152 comprises a first free end 158 and a second end 160 attached to the aircraft
fuselage wall or skin 154. Each aircraft frame member 152 further comprises a first side 162

and a second side 164 both disposed between the first free end 158 and the second end 160.

[0042] As shown in FIGS. 5A, 5B, the insulation system 150 further comprises at least
one flexible insulation member 166 having a first end 168, a second end 170, a first side 172,
and a second side 174. One flexible insulation member 166 is preferably positioned or
wrapped over the first free end 158 of first aircraft frame member 152a and over at least
portions 176 of the two first and second sides 162, 164 of the first aircraft frame member
152a to obtain a wrapped first aircraft frame member. Another flexible insulation member
166 may be positioned or wrapped over the first free end 158 of second aircraft frame
member 152b and over at least portions 176 of the two first and second sides 162, 164 of the
second aircraft frame member 152b to obtain a wrapped second aircraft frame member. The
first side 172 of the flexible insulation member 166 is preferably interior to and adjacent the
portions 176 of the two first and second sides 162, 164 of the aircraft frame member 152, and
the second side 174 of the flexible insulation member 166 is preferably exterior to the aircraft
frame member 152. In one exemplary embodiment, the insulation system 150 may comprise
multiple flexible insulation members 166 positioned or wrapped over multiple corresponding

aircraft frame members 152 positioned in parallel along a length of one or more aircraft
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fuselage walls or skins 154 in an aircraft interior 156. The flexible insulation member 166
may comprise an insulation blanket 167 (see FIGS. 5A, 5B). The flexible insulation member
166 may be comprised of fiberglass batting, fiberglass batting inside a plastic covering, an
insulating fabric material, a flexible foam such as polyimide or melamine foam, or another

suitable material.

[0043] As shown in FIGS. 5A, 5B, the insulation system 150 further comprises at least
two self-retaining foam insulation members 180, for example, as shown in FIG. 5A, first self-
retaining foam insulation member 180a and second self-retaining foam insulation member
180b. As shown in FIGS. 5A, 5B, each first and second sclf-retaining foam insulation
member 180a, 180b has a first end 182, a second end 184, a first side 186, and a second side
188. Preferably, the at least first and second self-retaining foam insulation members 180a,
180b are individually positioned on each side of the first aircraft frame member 152a
wrapped with the flexible insulation member 166. Preferably, the at least first and second
self-retaining foam insulation members 180a, 180b are disposed in compression fit between
each side of the first aircraft frame member 152a wrapped with the flexible insulation
member 166 and each of the adjacent aircraft frame members, such as adjacent second

aircraft frame member 152b.

[0044] As shown in FIG. 5B, the first end 168 of the flexible insulation member 166 is
coupled to a second end 184 of the first self-retaining foam insulation member 180a. As
further shown in FIG. 5B, the second self-retaining foam insulation member 180b is
preferably disposed in compression and extends between the aircraft frame members 152a,
152b. As shown in FIG. 5A, the second end 184 of the first self-retaining foam insulation
member 180a imparts a compression force <—F on and against the first end 168 of the flexible

insulation member 166 wrapped around the first aircraft frame member 152a to compress the
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flexible insulation member 166 on and against the first aircraft frame member 152a in order
to secure the first end 168 of the flexible insulation member 166 in place against the first
aircraft frame member 152a without use of any fastener devices 36 (see FIG. 3) such as clip
fasteners 38 (see FIGS. 4A-4B). As further shown in FIG. 5A, the first end 182 of the second
self-retaining foam insulation member 180b imparts a compression force F— on and against
the second end 170 of the flexible insulation member 166 wrapped around the first aircraft
frame member 152a to compress the flexible insulation member 166 against the aircraft
frame member 152a in order to secure the second end 170 of the flexible insulation member
166 in place against the first aircraft frame member 152a without use of any fastener devices
36 (see FIG. 3) such as clip fasteners 38 (see FIGS. 4A-4B). The second end 184 of the
second self-retaining foam insulation member 180b imparts a compression force <—F on and
against the first end 168 of the flexible insulation member 166 wrapped around the second
aircraft frame member 152b to compress the flexible insulation member 166 against the
second aircraft frame member 152b in order to secure the first end 168 of the flexible
insulation member 166 in place against the second aircraft frame member 152b without use

of any fastener devices 36 (see FIG. 3) such as clip fasteners 38 (see FIGS. 4A-4B).

[0045] The insulation system 150 may comprise multiple self-retaining foam insulation
members 166 disposed in compression between adjacent aircraft frame members 152 in
parallel along a length of one or more aircraft fuselage walls 154 of the aircraft 10, wherein
each aircraft frame member 152 is wrapped with the flexible insulation member 166 and each
flexible insulation member 166 is secured in place by the self-retaining foam insulation
members 180a, 180b. The self-retaining foam insulation members 180a, 180b is preferably
substantially rigid and self-retaining and may comprise an open cell foam (preferred for
aircraft); a polymeric, cellular solid foam; a melamine foam; a closed cell foam; or another

suitable self-retaining foam. Preferably, the self-retaining foam insulation members 180a,
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180b have a density of from about 0.3 pounds per cubic foot to about 1.5 pounds per cubic
foot. More preferably, the self-retaining foam insulation members 180a, 180b have a density
of less than 0.4 pounds per cubic feet. Preferably, the self-retaining foam material is water
resistant and lightweight. The self-retaining foam insulation members 180a, 180b may
comprise a foam composite insulation as disclosed in U.S. Patent No. 7,040,575 B2, which is

incorporated by reference herein in its entirety.

[0046] As shown in FIG. 5B, the first end 168 of the flexible insulation member 166 may
be coupled to the second end 184 of the first self-retaining foam insulation member 180a with
a coupling element 190. The coupling element 190 may comprise tape 192, such as an
adhesive tape or a hook and loop tape; a glue or other type of adhesive; or another suitable
coupling or attachment element. Alternatively, the flexible insulation member 166 may be
coupled to the second end 184 of the first self-retaining foam insulation member 180a with a
coupling element in the form of a plastic bag (not shown) designed to fit snugly around the
flexible insulation member 166 and the first self-retaining foam insulation member 180b in
order to couple and retain them together. As shown in FIG. 5B, the flexible insulation
member 166 that covers the first aircraft frame member 152a may be preferably secured on
the first end 168 with the tape 192 by taping it to the second end 184 of the first self-retaining
foam insulation member 180a. The flexible insulation member 166 may be preferably
secured on the second end 170 by tucking it between the first end 182 of the second self-
retaining foam insulation member 180b and the second side 164 of the first aircraft frame
member 152a. As shown in FIG. 5A, the second end 170 of the flexible insulation member
166 wrapped around the first aircraft frame member 152a is held in place by the compression
force F— on and against the second end 170 of the flexible insulation member 166 and on
and against the first aircraft frame member 152a by the second self-retaining foam insulation

members 180b.
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[0047] In another one of the embodiments of the disclosure, there is provided a method
200 of insulating a structural frame member 102 (see FIG. 7) of a transport vehicle 104 (see
FIG. 8). FIG. 9 is an illustration of a flow diagram of one of the exemplary embodiments of
the method 200 for insulating the structural frame member 102 (see FIG. 7) of the transport
vehicle 104 (see FIG. 8). The transport vehicle 104 may comprise an aircraft 10 (see FIG. 1),
an aerospace vehicle, a space launch vehicle, a rocket, a satellite, a rotorcraft, a watercraft, a
boat, a train, an automobile, a truck, a bus, or another suitable transport vehicle. Preferably,
the transport vehicle 104 is an aircraft 10 (see FIG. 1). Each structural frame member 102 is
preferably coupled to a transport vehicle wall 106 (see FIGS. 7, 8) of the transport vehicle

104.

[0048] As shown in FIG. 9, the method 200 comprises step 202 of providing at least one
flexible insulation member 118 (see FIGS. 7, 8). As discussed above, the flexible insulation
member 118 may comprise an insulation blanket 119 (see FIG. 7). The flexible insulation
member 118 may be comprised of fiberglass batting, fiberglass batting inside a plastic
covering, an insulating fabric material, a flexible foam such as polyimide or melamine foam,
or another suitable material. The method 200 further comprises step 204 of providing at least
two self-retaining foam insulation members 130 (see FIGS. 7, &), for example, first self-
retaining foam insulation member 130a and second self-retaining foam insulation member
130b. As discussed above, each self-retaining foam insulation member 130 is preferably
substantially rigid and self-retaining and may comprise an open cell foam (preferred for
aircraft); a polymeric, cellular solid foam; a melamine foam; a closed cell foam; or another
suitable self-retaining foam. Preferably, the self-retaining foam insulation member 130 has a
density of from about 0.3 pounds per cubic foot to about 1.5 pounds per cubic foot. More

preferably, the self-retaining foam insulation member 130 has a density of less than 0.4
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pounds per cubic feet. Preferably, the self-retaining foam material is water resistant and

lightweight.

[0049] The method 200 may further comprise optional step 206 of coupling the first end
120 of each flexible insulation member 118 to the second end 134 of self-retaining foam
insulation member 130, for example, the second end 134 of first self-retaining form
insulation member 130a. The first end 120 of each flexible insulation member 118 is
preferably coupled to the second end 134 of each self-retaining foam insulation member 130
with an coupling element 142 (see FIG. 6). As discussed above, the coupling element 142
may comprise tape 144, such as an adhesive tape or a hook and loop tape; a glue or other type
of adhesive; or another suitable coupling or attachment element. Alternatively, the first end
120 of the flexible insulation member 118 may be coupled to the second end 134 of the self-
retaining foam insulation member 130 with coupling element in the form of a plastic bag (not
shown) designed to fit snugly around the flexible insulation member 118 and the second self-

retaining foam insulation member 130 in order to couple and retain them together.

[0050] The method 200 further comprises step 208 of wrapping the flexible insulation
member 118 over a first free end 110a of a first structural frame member 102a (see FIGS. 7,
8) of the transport vehicle 104 and over at least portions 128 of two first and second sides
124, 126, respectively, of the first structural frame member 102a to obtain a wrapped first

structural frame member.

[0051] The method 200 further comprises step 210 of positioning one self-retaining foam
insulation member 130 on each side of the wrapped first structural frame member 102a and in
compression fit between each side of the wrapped first structural frame member 102a and
adjacent structural frame members 102. For example, the first end 132 of second self-

retaining foam insulation member 130b (see FIG. 7) may be positioned on or adjacent
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wrapped second side 116a of first structural frame member 102a that is wrapped with the
flexible insulation member 118, and the second end 134 of first self-retaining foam insulation
member 130a (see FIG. 7) may be positioned on or adjacent wrapped first side 114a of first
structural frame member 102a wrapped with the flexible insulation member 118. Preferably,
the self-retaining foam insulation members 130, for example, the first self-retaining foam
insulation member 130a and the second self-retaining foam insulation member 130b impart
one or more compression forces «F, F— on the flexible insulation member 118 to secure the
flexible insulation member 118 in place against the structural frame member 102, such as the
first structural frame member 102a, without use of any fastener devices 36 (see FIG. 3), such

as clip fasteners 38 (see FIGS. 4A-4B).

[0052] The second self-retaining foam insulation member 130b is preferably in
compression fit between the first structural frame member 102a and an adjacent second
structural frame member 102b and in contact with at least the flexible insulation member 118
wrapped around the first structural frame member 102a, such that the second self-retaining
foam insulation member 130b imparts a compression force F— (see FIG. 7) on and against
the second end 122 of the flexible insulation member 118 wrapped around the first structural
frame member 102a to compress the second end 122 of the flexible insulation member 118
on and against the first structural frame member 102a in order to secure the second end 122
of the flexible insulation member 118 in place against the first structural frame member 102a
without use of any fastener devices 36 (see FIG. 3), such as clip fasteners 38 (see FIGS. 4A-
4B). In addition, the second self-retaining foam insulation member 130b can impart a
compression force «<F (see FIG. 7) on and against the flexible insulation member 118
wrapped around the second structural frame member 102b to compress the flexible insulation
member 118 on and against the second structural frame member 102b in order to secure the

flexible insulation member 118 in place against the second structural frame member 102b
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without use of any fastener devices 36 (see FIG. 3), such as clip fasteners 38 (see FIGS. 4A-

4B).

[0053] The positioning step 210 of the method 200 may further comprise retaining or
tucking the second end 122 of the flexible insulation member 118 wrapped around the first
structural frame member 102a in between the first structural frame member 102a and the first
end 132 of the second self-retaining foam insulation member 130b. The method 200 may
insulate multiple structural frame members 102 in parallel along a length of one or more
transport vehicle walls 106, where each structural frame member 102 is wrapped with the
flexible insulation member 118 and each flexible insulation member 118 is secured in place
by the self-retaining foam insulation members 130 disposed in compression between adjacent
structural frame members 102. With multiple structural frame members 102, multiple
flexible insulation members 118, and multiple self-retaining foam insulation members 130,
the self-retaining foam insulation members 130 may impart compression forces F—, «F (see
FIG. 7) on and against the flexible insulation members 118 to compress the flexible
insulation members 118 on and against the first and second structural frame members 102a,
102b, respectively, in order to secure the flexible insulation members 118 in place against the

first and second structural frame members 102a, 102b, respectively.

[0054] The method 200 eliminates the use of fastener devices 36 (see FIG. 3) to secure
the flexible insulation member 118 to the structural frame member 102 and thus reduces the
overall manufacturing costs and weight of the transport vehicle 104 by not having to use any

fastener devices 36 (see FIG. 3), such as clip fasteners 38 (see FIGS. 4A-4B).

[0055] In another embodiment of the disclosure, there is provided a method 300 of
insulating an aircraft frame member 152 of an aircraft 10 (see FIG. 1). FIG. 10 is an

illustration of a flow diagram of an embodiment of the method 300 of insulating the aircraft
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frame member 152 of the disclosure. The method 300 comprises step 302 of providing at
least one flexible insulation member 166 having a first end 168 and a second end 170 (see
FIGS. 5A, 5B). The flexible insulation member 166 may comprise an insulation blanket 167
(see FIG. 5B) and may be made of fiberglass batting, fiberglass batting inside a plastic
covering, an insulating fabric material, a flexible foam, such as polyimide or melamine foam,

or another suitable material.

[0056] The method 300 further comprises step 304 of providing at least two self-retaining
foam insulation members 180, for example, as least first and second self-retaining foam
insulation members 180a, 180b each having a first end 182 and a second end 184 (see FIG.
5B). As discussed above, the self-retaining foam insulation member 180 is preferably
substantially rigid and self-retaining and may comprise an open cell foam (preferred for
aircraft); a polymeric, cellular solid foam; a melamine foam; a closed cell foam; or another
suitable self-retaining foam. Preferably, the self-retaining foam insulation member 180 has a
density of from about 0.3 pounds per cubic foot to about 1.5 pounds per cubic foot. More
preferably, the self-retaining foam insulation member 180 has a density of less than 0.4
pounds per cubic feet. Preferably, the self-retaining foam material is water resistant and

lightweight.

[0057] The method 300 may further comprise optional step 306 of coupling the first end
168 of the flexible insulation member 166 to the second end 184 of the first self-retaining
foam insulation member 180a (see FIG. 5B). The first end 168 of the flexible insulation
member 166 may be preferably coupled to the second end 184 of the first self-retaining foam
insulation member 180a with a coupling element 190 (see FIG. 5B). As discussed above, the
coupling element 190 may comprise tape 192, such as an adhesive tape or a hook and loop

tape; a glue or other type of adhesive; or another suitable coupling or attachment element.
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Alternatively, the flexible insulation member 166 may be coupled to the second end 184 of
the second self-retaining foam insulation member 180b with a coupling element in the form
of a plastic bag (not shown) designed to fit snugly around the flexible insulation member 166
and the second self-retaining foam insulation member 180b in order to couple and retain them

together.

[0058] The method 300 further comprises step 308 of wrapping the flexible insulation
member 166 over a first free end 158 of a first aircraft frame member 152a and over at least
portions 176 of two of the first and second sides 162, 164 of the first aircraft frame member
152a (see FIG. 5B). Preferably, each aircraft frame member 152 is coupled to an aircraft
fuselage wall or skin 154 in an aircraft interior 156. The method 300 further comprises step
310 of positioning the second self-retaining foam insulation member 180b in compression
between the first aircraft frame member 152a and an adjacent second aircraft frame member

152b (see FIG. 5A, 5B).

[0059] The method 300 further comprises step 310 of positioning the first and second
self-retaining foam insulation members 180a, 180b on each side of the wrapped first aircraft
frame member 152a and in compression fit between each side of the wrapped first aircraft
frame member 152a and adjacent aircraft frame members 152. For example, the first end 182
of second self-retaining foam insulation member 180b (see FIG. SA) may be positioned on or
adjacent wrapped second side 164 of first aircraft frame member 152a that is wrapped with
the flexible insulation member 166, and the second end 184 of the first self-retaining foam
insulation member 180a (see FIG. 5A) may be positioned on or adjacent wrapped first side
162 of the first structural frame member 152a wrapped with the flexible insulation member
166. Preferably, the self-retaining foam insulation members 180, for example, the first self-

retaining foam insulation member 180a and the second self-retaining foam insulation member
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180b impart one or more compression forces «—F, F— on the flexible insulation member 166
to secure the flexible insulation member 166 in place against the aircraft frame member 152,
such as the first aircraft frame member 152a, without use of any fastener devices 36 (see FIG.

3), such as clip fasteners 38 (see FIGS. 4A-4B).

[0060] The method 300 further comprises step 312 of retaining or tucking the second end
170 of the flexible insulation member 166 wrapped around the first aircraft frame member
152a in between one side, such as second side 164 of the wrapped aircraft frame member
152a and the first end 182 of the second self-retaining foam insulation member 180b, such
that the second self-retaining foam insulation member 180a imparts one or more compression
forces «<F, F— on the second end 170 of the flexible insulation member 166 to secure the
second end 170 of the flexible insulation member 166 in place without use of any fastener

devices 36 (see FIG. 3), such as clip fasteners 38 (see FIGS. 4A-4B).

[0061] The second self-retaining foam insulation member 180b imparts a compression
force F— (see FIG. 5A) on and against the second end 170 of the flexible insulation member
166 wrapped around the first aircraft frame member 152a to compress the second end 170 of
the flexible insulation member 166 on and against the first aircraft frame member 152a in
order to secure the second end 170 of the flexible insulation member 166 in place against the
first aircraft frame member 152a without use of any fastener devices 36 (see FIG. 3), such as
clip fasteners 38 (see FIGS. 4A-4B). In addition, the second self-retaining foam insulation
member 180b imparts a compression force «F (see FIG. 5A) on and against the flexible
insulation member 166 wrapped around the second aircraft frame member 152b to compress
the flexible insulation member 166 on and against the second aircraft frame member 152b in

order to secure the flexible insulation member 166 in place against the second aircraft frame
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member 152b without use of any fastener devices 36 (see FIG. 3), such as clip fasteners 38

(see FIGS. 4A-4B).

[0062] The method 300 insulates multiple aircraft frame members 152 in parallel along a
length of one or more aircraft fuselage walls or skins 154, where each aircraft frame member
152 is wrapped with the flexible insulation member 166, and each flexible insulation member
166 is secured in place by the self-retaining foam insulation members 180 disposed in
compression between adjacent aircraft frame members 152. With multiple aircraft frame
members 152, multiple flexible insulation members 166, and multiple self-retaining foam
insulation members 180, the self-retaining foam insulation members 180 may impart
compression forces F—, «F (see FIG. 7) on the flexible insulation members 166 to compress
the flexible insulation members 166 on and against the aircraft frame members 152 in order
to secure the flexible insulation members 166 in place against the aircraft frame members

152.

[0063] The method 300 eliminates the use of fastener devices 36 (see FIG. 3) to secure
the flexible insulation member 166 to the aircraft frame member 152 and reduces the overall

manufacturing costs and weight of the aircraft 10 by not having to use any fastener devices

36 (see FIG. 3), such as clip fasteners 38 (see FIGS. 4A-4B).

[0064] Embodiments of the insulation systems 100, 150 and insulation methods 200, 300
provide thermal and acoustic insulation and protection to structural frame members of
transport vehicles, such as an aircraft, acrospace vehicles, space launch vehicles, rockets,
satellites, rotorcraft, watercraft, boats, trains, automobiles, trucks, buses, and other suitable
transport vehicles. Embodiments of the insulation systems 100, 150 and insulation methods
200, 300 take advantage of the stiff nature of the self-retaining foam insulation members that

can be compression-fit between the structural frame members of the transport vehicle
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structure, such as the aircraft frame members of the aircraft fuselage or body, to provide a
means to insulate the structural frame members or aircraft frame members themselves with a
flexible insulation member attached to the self-retaining foam insulation member. Using the
sidewall pressure of the self-retaining foam insulation member between structural frame
members of the transport vehicle structure, such as the aircraft frame members of the aircraft

fuselage or body, holds the flexible insulation member in place.

[0065] Embodiments of the insulation systems 100, 150 and insulation methods 200, 300
reduce installation time and decrease costs of installation, labor and manufacturing. Further,
embodiments of the insulation systems 100, 150 and insulation methods 200, 300 eliminate
the use of known fastener devices to secure the flexible insulation members to the structural
frame members of transport vehicles, and in particular, to the aircraft frame members of
aircraft. Thus, no procurement, storage, organization, and inventory of such known fastener
devices is required, which, in turn, can decrease costs of installation, labor and
manufacturing. Moreover, eliminating the use of known fastener devices to secure the
flexible insulation members to the structural frame members of transport vehicles, and in
particular, to the aircraft frame members of aircraft can reduce the overall weight of the
transport vehicle, such as the aircraft, which can, in turn, can decrease fuel costs. In addition,
embodiments of the insulation systems 100, 150 and insulation methods 200, 300 are easy to
use and install, provide water resistance, are durable, and are cost effective in terms of

fabrication, installation and life cycle.

[0066] Many modifications and other embodiments of the disclosure will come to mind
to one skilled in the art to which this disclosure pertains having the benefit of the teachings
presented in the foregoing descriptions and the associated drawings. The embodiments

described herein are meant to be illustrative and are not intended to be limiting or exhaustive.
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Although specific terms are employed herein, they are used in a generic and descriptive sense

only and not for purposes of limitation.
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CLAIMS
What is claimed is:
L. A method of insulating a structural frame member of a transport vehicle, the

method comprising:

providing at least one flexible insulation member;

providing at least two self-retaining foam insulation members;

wrapping the flexible insulation member over a first end of a structural frame
member of a transport vehicle and over at least portions of two sides of the structural frame

member; and,

positioning one self-retaining foam insulation member on ecach side of the
wrapped structural frame member and in compression fit between each side of the wrapped
structural frame member and adjacent structural frame members, such that the self-retaining
foam insulation members impart one or more compression forces on the flexible insulation

member to secure the flexible insulation member in place without use of any fastener device.

2. The method of claim 1, further comprising before wrapping the flexible
insulation member over the end of the structural frame member, coupling a first end of the

flexible insulation member to one of the self-retaining foam insulation members.

3. The method of claim 2, wherein the first end of the flexible insulation member is

coupled to the self-retaining foam insulation member with a coupling element.

4. The method of claim 1, wherein the positioning of the self-retaining foam

insulation member further comprises retaining a second end of the flexible insulation member
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in between one side of the structural frame member and an end of one of the self-retaining

foam insulation members.

5. The method of claim 1, wherein the transport vehicle is selected from the group
consisting of an aircraft, an aerospace vehicle, a space launch vehicle, a rocket, a satellite, a

rotorcraft, a watercraft, a boat, a train, an automobile, a truck, and a bus.

6. The method of claim 1, wherein the structural frame member and adjacent

structural frame members are coupled to a transport vehicle wall.

7. The method of claim 1, wherein the flexible insulation member is selected from
the group comprising an insulation blanket, fiberglass batting, fiberglass batting inside a
plastic covering, an insulating fabric material, a flexible polyimide foam, and a flexible

melamine foam.

8. The method of claim 1, wherein the self-retaining foam insulation member is
selected from the group comprising an open cell foam; a polymeric, cellular solid foam; a

melamine foam; and a closed cell foam.

9. The method of claim 1, wherein the method insulates multiple structural frame
members in parallel along a length of one or more transport vehicle walls, and wherein each
structural frame member is wrapped with the flexible insulation member and each flexible
insulation member is secured in place by the self-retaining foam insulation members disposed

in compression between adjacent structural frame members.

10. The method of claim 1, wherein the method eliminates the use of fastener devices
to secure the flexible insulation member in place and reduces manufacturing costs and weight

of the transport vehicle by not having to use the fastener devices.
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11. A method of insulating an aircraft frame member, the method comprising:

providing at least one flexible insulation member having a first end and a second

end;

providing at least first and second self-retaining foam insulation members each

having a first end and a second end;

wrapping the flexible insulation member over a first end of an aircraft frame

member and over at least portions of two sides of the aircraft frame member;

positioning the first and second self-retaining foam insulation members on each
side of the wrapped aircraft frame member and in compression fit between each side of the

wrapped aircraft frame member and adjacent aircraft frame members; and,

retaining the second end of the flexible insulation member in between one side of
the wrapped aircraft frame member and the first end of the second self-retaining foam
insulation member, such that the second self-retaining foam insulation member imparts one
or more compression forces on the second end of the flexible insulation member to secure the

second end of the flexible insulation member in place without use of any fastener device.

12. A transport vehicle structural frame member insulation system comprising:

at least a first structural frame member and adjacent structural frame members in
a transport vehicle, each structural frame member having a first free end, a second end
attached to a transport vehicle wall, and two sides disposed between the first free end and the

second end;
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at least one flexible insulation member wrapped over the first free end of the first
structural frame member and over at least portions of the two sides of the first structural

frame member; and,

at least first and second self-retaining foam insulation members positioned on
each side of the wrapped first structural frame member and disposed in compression fit
between each side of the wrapped first structural frame member and each of the adjacent

structural frame members;

wherein the first and second self-retaining foam insulation members impart one
or more compression forces on the flexible insulation member to secure the flexible

insulation member in place without use of any fastener device.

13. The system of claim 11, wherein the transport vehicle is selected from the group
consisting of an aircraft, an aerospace vehicle, a space launch vehicle, a rocket, a satellite, a

rotorcraft, a watercraft, a boat, a train, an automobile, a truck, and a bus.

14. The system of claim 11, wherein the system comprises multiple structural frame
members in parallel along a length of one or more transport vehicle walls, wherein each
structural frame member is wrapped with the flexible insulation member and each flexible
insulation member is secured in place by the self-retaining foam insulation member disposed

in compression between adjacent structural frame members.

15. The system of claim 11, wherein the self-retaining foam insulation member is
selected from the group consisting of an open cell foam; a polymeric, cellular solid foam; a

melamine foam; and a closed cell foam.
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200

PROVIDING AT LEAST ONE FLEXIBLE INSULATION MEMBER

L — 202

'

PROVIDING AT LEAST TWO SELF-RETAINING FOAM INSULATION
MEMBERS

204

'

OPTIONALLY, COUPLING A FIRST END OF THE FLEXIBLE
INSULATION MEMBER TO ONE OF THE SELF-RETAINING FOAM
INSULATION MEMBERS

L — 206

'

WRAPPING THE FLEXIBLE INSULATION MEMBER OVER A FIRST
END OF A STRUCTURAL FRAME MEMBER OF A TRANSPORT
VEHICLE AND OVER AT LEAST PORTIONS OF TWO SIDES OF THE
STRUCTURAL FRAME MEMBER

L — 208

'

POSITIONING ONE SELF-RETAINING FOAM INSULATION MEMBER
ON EACH SIDE OF THE WRAPPED STRUCTURAL FRAME MEMBER
AND IN COMPRESSION FIT BETWEEN EACH SIDE OF THE
WRAPPED STRUCTURAL FRAME MEMBER AND ADJACENT
SECOND STRUCTURAL FRAME MEMBERS SUCH THAT THE
SEL-RETAINING FOAM INSULATION MEMBERS IMPART ONE OR
MORE COMPRESSION FORCES ON THE FLEXIBLE INSULATION
MEMBER TO SECURE THE FLEXIBLE INSULATION MEMBER IN
PLACE AGAINST THE WRAPPED STRUCTURAL FRAME MEMBER
WITHOUT USE OF ANY FASTENER DEVICE

L— 210

FIG. 9
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300

~

PROVIDING AT LEAST ONE FLEXIBLE INSULATION MEMBER
HAVING A FIRST END AND A SECOND END

L— 302

!

PROVIDING AT LEAST FIRST AND SECOND SELF-RETAINING
FOAM INSULATION MEMBERS EACH HAVING A FIRST END AND A
SECOND END

L— 304

!

OPTIONALLY, COUPLING THE FIRST END OF THE FLEXIBLE
INSULATION MEMBER TO THE SECOND END OF THE FIRST
SELF-RETAINING FOAM INSULATION MEMBER

L— 306

!

WRAPPING THE FLEXIBLE INSULATION MEMBER OVER A FIRST
END OF AN AIRCRAFT FRAME MEMBER AND OVER AT LEAST
PORTIONS OF TWO SIDES OF THE AIRCRAFT FRAME MEMBER

— 308

!

POSITIONING THE FIRST AND SECOND SELF-RETAINING FOAM
INSULATION MEMBERS ON EACH SIDE OF THE WRAPPED
AIRCRAFT FRAME MEMBER AND IN COMPRESSION FIT BETWEEN
EACH SIDE OF THE WRAPPED AIRCRAFT FRAME MEMBER AND
ADJACENT AIRCRAFT FRAME MEMBERS

L— 310

!

RETAINING THE SECOND END OF THE FLEXIBLE INSULATION
MEMBER IN BETWEEN ONE SIDE OF THE WRAPPED AIRCRAFT
FRAME MEMBER AND THE FIRST END OF THE SECOND
SELF-RETAINING FOAM INSULATION MEMBER, SUCH THAT THE
SECOND SELF-RETAINING FOAM INSULATION MEMBER IMPARTS ONE
OR MORE COMPRESSION FORCES ON THE SECOND END OF THE
FLEXIBLE INSULATION MEMBER TO SECURE THE SECOND END OF
THE FLEXIBLE INSULATION MEMBER IN PLACE AGAINST THE
WRAPPED AIRCRAFT FRAME MEMBER WITHOUT USE OF ANY
FASTENER DEVICE

L— 312

FIG. 10
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