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FLIGHT TEST EQUIPMENT INSTALLATION SYSTEM AND METHOD 

ABSTRACT 

A pallet system (200) for a vehicle may include a cargo pallet (206) having an 

orthogonal shape. A pallet adapter (250) may be mounted on the cargo pallet (206). The pallet 

adapter (250) may be sized and shaped complementary to the cargo pallet (206) and may be 

attached to an upper side of the cargo pallet (206). The pallet adapter (250) may include a panel 

assembly (252) having frame members (260) covered by one or more top skin panels (270) 

and/or bottom skin panels (272). The pallet system may include one or more flight test 

equipment (402) units mounted to the panel assembly (252).
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FLIGHT TEST EQUIPMENT INSTALLATION SYSTEM AND METHOD 

TECHNICAL FIELD 

[0001] The present disclosure relates generally to vehicle testing and, more particularly, to a 

system and method for installing flight test equipment in an aircraft.  

BACKGROUND 

[0002] Flight testing of an aircraft involves the use of a relatively large quantity of flight test 

equipment units for testing the operation of various systems and components of the aircraft 

during flight. For example, flight testing of a transport aircraft may require the installation of a 

plurality of ballast tanks at different locations along a length of the aircraft fuselage. The ballast 

tanks may contain liquid such as water which may be pumped through conduits connecting the 

ballast tanks to shift the center of gravity (CG) of the aircraft forward or aftward during flight to 

assess the effect of CG shift on aircraft performance. The flight test equipment may also include 

a large quantity of electronic components such as data acquisition devices, data processors, and 

other electronic equipment for monitoring and analyzing the performance of the various aircraft 

systems. For example, the flight test equipment may include data acquisition devices and 

processors to collect and analyze data from sensors configured to measure the operating 

characteristics of the aircraft propulsion units, flight controls, and a variety of other aircraft 

systems.  

[0003] Conventional methods for configuring an aircraft for flight testing may include 

mounting the large quantity of individual flight test equipment components in the aircraft 

interior. Each component may be permanently attached to individual mounting points which 

may be unique to the aircraft and therefore must be custom-designed and manufactured for each 

component. Prior to installation on the aircraft, the individual flight test equipment components 

must be electrically interconnected to one another and pre-tested to confirm that the assembled 

components function as intended. Following pre-testing, the components must be disconnected 

from one another, and manually installed in the aircraft where each component may be 

individually attached to the customized mount points in the aircraft interior and electrically 

interconnected. Following flight testing, the individual flight test components must be detached 

from their individual mounting points, electrically disconnected from one another, and then 

manually removed from the aircraft. Unfortunately, the above-described conventional method of
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installing and removing flight test equipment from an aircraft is a complex and time-consuming 

operation.  

[0004] As can be seen, there exists a need in the art for a system and method for installing and 

removing flight test equipment from an aircraft in a manner that avoids the time and complexity 

associated with the mounting and electrical interconnecting individual flight test equipment 

components.  

OBJECT OF THE INVENTION 

[0004a] It is an object of the present invention to at least substantially satisfy the above need.  

SUMMARY 

[0005] In a first aspect, the present invention provides a pallet system for an aircraft, 

comprising: 

a cargo pallet; 

a pallet adapter sized and shaped complementary to the cargo pallet and attached to an 

upper side of the cargo pallet, the pallet adapter including: 

a panel assembly including frame members covered by one or more top skin 

panels and/or bottom skin panels; 

one or more seat tracks mounted to the panel assembly; 

one or more seat track fittings positionable at discrete locations along the one or 

more seat tracks; 

one or more flight test equipment support beams mounted to the seat tracks via 

the seat track fittings; and 

one or more flight test equipment units mounted to the one or more flight test 

equipment support beams.  

[0006] In a second aspect, the present invention provides an aircraft, comprising: 

a cargo component floor having one or more pallet locks; 

a plurality of pallet assemblies secured to the cargo compartment floor, at least one of the 

pallet assemblies including: 

a cargo pallet having a flat, orthogonal shape;
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a pallet adapted sized and shaped complementary to the cargo pallet and 

mechanically fastened to an upper side of the cargo pallet, the pallet adapter including: 

a panel assembly formed of frame members covered by one or more top 

and bottom skin panels and having a hollow interior; 

one or more seat tracks mounted to the panel assembly; 

one or more seat track fittings positionable at discrete locations along the 

one or more seat tracks; 

one or more flight test equipment support beams mounted to the seat 

tracks via the seat track fittings; and 

one or more flight test equipment units mounted to the one or more flight 

test equipment support beams.  

[0007] In a third aspect, the present invention provides a method of installing flight test 

equipment in an aircraft, comprising: 

mounting one or more flight test equipment units on a plurality of pallet assemblies, at 

least one of the pallet assemblies including a cargo pallet and a pallet adapter sized 

complementary to the cargo pallet and attached to an upper side thereof, the pallet adapter 

including: 

a panel assembly; 

one or more seat tracks mounted to the panel assembly; 

one or more seat track fittings positionable at discrete locations along the one or 

more seat tracks; and 

one or more flight test equipment support beams mounted to the seat tracks via 

the seat track fittings and supporting the one or more flight test equipment units; 

interconnecting the flight test equipment of the pallet assemblies to form a flight test 

equipment setup; 

testing the flight test equipment setup in an off aircraft location; and 

installing the pallet assemblies on a cargo compartment floor of a vehicle.  

[0008] The features and functions that have been discussed can be achieved independently in 

various embodiments of the present disclosure or may be combined in yet other embodiments, 

further details of which can be seen with reference to the following description and drawings 

below.
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Brief description of the drawings 

[0009] Preferred embodiments of the invention will be described hereinafter, by way of 

examples only, with reference to the accompanying drawings, wherein like numbers refer to like 

parts throughout and wherein: 

[0010] Figure 1 is a side view of an aircraft including a plurality of pallet assemblies each 

supporting flight test equipment secured to a cargo compartment floor on a main deck and a 

cargo deck of the aircraft; 

[0011] Figure 2 is a top view of the aircraft of Figure 1 illustrating the plurality of pallet 

assemblies each supporting flight test equipment; 

[0012] Figure 3 is a sectional view of a fuselage showing pallet assemblies secured to a cargo 

compartment floor on a main deck and a cargo deck of an aircraft; 

[0013] Figure 4 is a perspective view of an interior of a cargo compartment showing the 

positioning of a pallet assembly on the cargo compartment floor; 

[0014] Figure 5 is a perspective view of an example of a pallet assembly including a 

standardized cargo pallet having a pallet adapter attached to an upper side of the cargo pallet and 

supporting flight test equipment; 

[0015] Figure 6 is an exploded perspective view of the pallet assembly of Figure 5; 

[0016] Figure 7 is a top view of a pallet assembly having flight test equipment mounted to the 

pallet assembly and further illustrating flexible fluid connectors interconnecting the fluid 

conduits extending along the sides of the pallet assemblies;



[0017] Figure 8 is a side view of the pallet assembly of Figure 7; 

[0018] Figure 9 is a sectional view of a panel assembly taken along line 9 of Figure 8 and 

showing flight test equipment unit mounted to the panel assembly using a flight test equipment 

mounting system; 

[0019] Figure 10 is a sectional view of a panel assembly taken along line 10 of Figure 9 and 

showing an example of the flight test equipment mounting system mounted to the top side of the 

panel assembly; 

[0020] Figure 11 is a perspective view of a portion of an example of the seat track as may be 

mounted to a top side of the panel assembly; 

[0021] Figure 12 is a perspective view of a seat track fitting of Figure 11 and showing the seat 

track fitting installed in a hollow groove in the seat track; 

[0022] Figure 13 is a perspective view of the seat track fitting of Figure 11 and showing a 

locking member for locking the longitudinal position of the seat track fitting at the location of a 

cutout formed in the seat track; 

[0023] Figure 14 is a perspective view of a pallet lock taken along line 14 of Figure 8; 

[0024] Figure 15 is a side view of a pair of pallet locks engaged to cargo pallets of adjacent 

pallet assemblies and showing a shim assembly installed between each pallet lock and cargo 

pallet; 

[0025] Figure 16 is a top view of an example of a pallet assembly having ballast tanks mounted 

to the pallet assembly and showing a plurality of fluid conduits for interconnecting with ballast 

tanks on other pallet assemblies; 

[0026] Figure 17 is side view of the pallet assembly of Figure 17; 

[0027] Figure 18 is a side sectional view of a pallet assembly taken along line 18 of Figure 17 

and showing the mounting of the ballast tank to the panel assembly; 

[0028] Figure 19 is a side view of a further example of a pallet system for supporting flight test 

equipment on the main deck of an aircraft;



[0029] Figure 20 is a top view of the aircraft of Figure 19 illustrating the plurality of pallet 

assemblies supporting flight test equipment on the main deck of the aircraft; 

[0030] Figure 21 is a sectional view of a fuselage and showing a pallet assembly secured to a 

cargo compartment floor on a main deck of an aircraft; 

[0031] Figure 22 is a flowchart having one or more operations that may be included in a 

method of configuring an aircraft for flight testing.  

DETAILED DESCRIPTION 

[0032] Referring now to the drawings wherein the showings are for purposes of illustrating 

various embodiments of the disclosure, shown in Figure l is a side view of an aircraft 100. The 

aircraft may include a fuselage 102 supported on landing gear 106. The fuselage 102 may have a 

nose 108 at a forward end and an empennage 110 at an aft end 124. A longitudinal axis 104 may 

extend between the nose 108 and the empennage 110. The aircraft 100 may be loaded with a 

plurality of pallet assemblies 202 which may be secured to a cargo compartment floor 116 on a 

main deck 112 and/or a cargo deck 114 of the aircraft 100. The cargo deck 114 may be divided 

into a forward cargo compartment 126 and an aft cargo compartment 128. The pallet assemblies 

202 may each include one or more flight test equipment 402 units that collectively make up a 

flight test equipment setup 400.  

[0033] Each one of the flight test equipment 402 units may be fixedly mounted to the pallet 

assemblies 202. The pallet assemblies 202 may be loaded into an aircraft 100 such as through 

one or more cargo doors 118 formed in the fuselage 102. Although the pallet assemblies 202 

disclosed herein are described in the context of an aircraft 100, the pallet assemblies 202 may be 

configured for mounting in any type of vehicle, without limitation, including marine vessels such 

as ships, amphibious craft, submarines, ferries, and cargo ships, air vehicles such as commercial, 

civilian, and military fixed-wing aircraft and rotor-wing aircraft, and land vehicles such as motor 

vehicles including tractor-trailers, railway freight cars, and other vehicles.  

[0034] In Figure 1, the cargo compartment floor 116 on the main deck 112 and/or on the cargo 

deck 114 may include side bumpers or side rails 134 (Figure 4), roller tracks 130 (Figure 4), 

pallet locks 136 (Figs. 7, 8, 14, 15), and other features for moving the pallet assemblies 202 over 

the cargo compartment floor 116 and securing into a predetermined position on the cargo



compartment floor 116 relative to other pallet assemblies 202 that make up the flight test 

equipment setup 400. The cargo compartment floor 116 may include pallet locks 136 located at 

spaced intervals along the cargo compartment floor 116 to secure or lock each pallet assembly 

202 in position and prevent movement in the forward-aft direction, in the lateral direction, and/or 

in the vertical direction. When deployed, the pallet locks 136 may prevent horizontal movement 

(e.g., forward-aft and lateral) and vertical movement of the pallet assemblies 202. In some 

examples, the cargo compartment floor 116 may include pallet locks 136 configured to prevent 

lateral or side-to-side movement of the pallet assemblies 202 and such pallet locks 136 may be 

configured similar to the pallet locks 136 shown in the figures and described in greater detail 

below. Although Figure 1 shows the main deck 112 and the cargo deck 114 loaded with pallet 

assemblies 202, an aircraft 100 may be loaded with pallet assemblies 202 that only partially fill 

the main deck 112 and/or only partially fill the cargo deck 114 of the aircraft 100. In other 

examples, either the main deck 112 or the cargo deck 114 may be partially or completely filled 

with pallet assemblies 202, and the remaining deck may be devoid of pallet assemblies 202.  

[0035] Figure 2 is a top view of an aircraft 100 showing an example of an arrangement of pallet 

assemblies 202 each supporting one or more flight test equipment 402 units. One or more of the 

pallet assemblies 202 may be configured for supporting ballast tanks 410. For example, the 

forward and aft end 122, 124 of the cargo compartment 120 in Figure 2 may include pallet 

assemblies 202 supporting ballast tanks 410. As indicated above, the ballast tanks 410 may 

contain water or other liquid which may be pumped through fluid conduits 416 to ballast tanks 

located at other positions within the aircraft 100. The liquid may be pumped to different ballast 

tanks to shift the center of gravity (CG) of the aircraft 100 during flight to assess the effect on 

aircraft 100 performance which may be monitored and analyzed using flight test equipment 402 

that may be supported on other pallet assemblies 202.  

[0036] In some examples, each one of the pallet assemblies 202 may include a panel assembly 

252 mounted on top of a standardized cargo pallet 206. The standardized cargo pallet 206 may 

be provided in standardized pallet sizes of common length 254 and width 256. The length 254 

and width 256 of each cargo pallet 206 may correspond to standardized positions on an aircraft 

100 cargo compartment floor 116 where freight containers (e.g., unit load devices or ULDs) or 

pallets may fit. In this regard, the standardized positions on the cargo compartment floor 116 

may be based upon the width of the aircraft 100 and the spacing of pallet locks 136 mounted at 

spaced intervals along the length of the cargo compartment floor 116. In the example shown, a



plurality of pallet assemblies 202 may be arranged side-by-side in two columns at predetermined 

forward-aft positions on the cargo compartment floor 116. The rows of pallets may be aligned 

with the longitudinal axis 104 of the aircraft 100. However, the pallet assemblies 202 may be 

arranged in a single column on the cargo compartment floor 116.  

[0037] Figure 3 is a sectional view of an aircraft fuselage 102 having a main deck 112 and a 

cargo deck 114 located below the main deck 112. A lower cargo compartment 120 such as on 

the cargo deck 114 of the aircraft 100 may have a semi-circular cross-sectional shape with a flat 

floor. An upper cargo compartment 120 such as on the main deck 112 of the aircraft 100 may 

also have a semi-circular shape with a beveled ceiling. Pallet assemblies 202 may be loaded into 

the aircraft 100 through one or more cargo doors 118. The cargo door 118 may be formed in the 

side of the fuselage 102 at a forward end 122 or an aft end 124 of a cargo compartment 120 or 

any location in between the forward and aft end 122, 124 on the main deck 112 and/or cargo 

deck 114. The cargo deck 114 and the main deck 112 may each include a cargo compartment 

floor 116 having the above-mentioned rollers 132 (Figure 4), pallets locks 136 (Figure 4), and 

other provisions for moving pallet assemblies 202 along the cargo compartment floor 116 and 

for locking the pallet assemblies 202 against movement once the pallet assemblies 202 are 

positioned on the cargo compartment floor 116.  

[0038] The cargo compartment floor 116 may include provisions for restraining cargo pallets 

206 of common sizes. In some examples, the cargo compartment floor 116 may include 

provisions (e.g., pallet locks 136) for restraining cargo pallets 206 designated as LD9 cargo 

pallets having a footprint or base dimensions of approximately 96 inches in width and either 10 

feet, 16 feet, or 20 feet in length. The cargo compartment floor 116 may also be adapted for 

restraining cargo pallets 206 designated as LD3 cargo pallets having a footprint or base 

dimensions of 60.4 inches in width and 61.5 inches in length. However, the cargo compartment 

floor 116 may include provisions for accommodating any one of a variety of different sizes of 

cargo pallets 206 including standard size cargo pallets (e.g., LD1, LD2, LD3, LD4, LD5, LD6, 

LD7, LD8, LD9, LD1 1, LD26, LD29, LD39, etc.) and/or the cargo compartment floor 116 may 

include provisions for accommodating non-standard size cargo pallets (not shown) of any size, 

shape, and configuration, without limitation.  

[0039] In examples where the cargo pallet footprint (e.g., pallet length 254 and width 256) does 

not match the locations of the pallet locks 136 on the cargo compartment floor 116, or in cases 

where the cargo pallet 206 must be centered along the longitudinal axis 104 or centerline of the



aircraft 100, tie-down straps (not shown) may be used to retrain the pallet assembly 202 against 

movement. The cargo straps (not shown) may extend from the pallet assembly 202 and/or from 

the flight test equipment 402 to one or more hard points (not shown) or tie down rings (not 

shown) provided along the fuselage 102 interior walls or along the cargo compartment floor 116.  

As indicated above, the pallet assemblies 202 may be sized based upon commonly-available 

sizes (e.g., length 254 and width 256) of cargo pallets 206.  

[0040] Figure 4 illustrates an example of an interior of a cargo compartment 120 and shows a 

pallet assembly 202 being moved into position on the cargo compartment floor 116. As 

mentioned above, a cargo compartment floor 116 may include one or more roller tracks 130 over 

which the pallet assemblies 202 may be rolled. The roller tracks 130 may be oriented parallel to 

one another and may extend partially or entirely along a length of a cargo compartment 120. The 

roller tracks 130 may be configured as U-shaped channels mounted to the cargo compartment 

floor 116 and may include linear rollers 132 located at spaced intervals along the roller track. A 

portion of each roller 132 may protrude above the top edge of the roller tracks 130.  

[0041] A cargo compartment floor 116 may also include one or more caster wheels or 

unidirectional rollers 132 to facilitate rotation of the pallet assemblies 202 about a vertical axis.  

For example, near the opening of a cargo door 118, the cargo compartment floor 116 may 

include sets of castor wheels or unidirectional rollers (not shown). The caster wheels or 

unidirectional rollers may facilitate the pivoting of the pallet assemblies 202 as the pallet 

assemblies are guided through the cargo door 118 and into the cargo compartment 120. The 

unidirectional rollers may also allow the pallet assemblies 202 to be moved against the side 

bumpers or side rails 134 on one side of the cargo compartment 120, or to facilitate the 

alignment of the longitudinal axis 204 of the pallet assemblies 202 with the longitudinal axis 104 

of the aircraft 100. The pallet assemblies 202 may be guided through the cargo door 118 into the 

cargo compartment 120 by cargo loading technicians. The cargo compartment floor 116 may 

optionally include one or more motorized devices such as power drive units (e.g., PDUs) located 

at the cargo door 118 entrance to assist the cargo loading technicians in moving the pallet 

assemblies 202 into and out of the aircraft 100.  

[0042] In some examples, each pallet assembly 202 may be oriented such that the longitudinal 

axis 204 of the pallet assembly 202 is parallel to the longitudinal axis 104 of the aircraft 100.  

The longitudinal axis 204 of the pallet assembly 202 may be described as the axis extending 

along the longest dimension (i.e., the length 254) of the footprint of the cargo pallet 206.



However, in other examples, the longitudinal axis 204 of a pallet assembly 202 may be oriented 

at an angle relative to the longitudinal axis 104 of the aircraft 100. For example, a pallet 

assembly 202 positioned at an extreme forward end 122 or aft end 124 of a cargo compartment 

120 may be oriented at an angle relative to the aircraft longitudinal axis 104 in order to allow the 

pallet assembly 202 fit within a tapering width of the fuselage 102 at the forward and aft end 124 

of the aircraft cargo compartment.  

[0043] Figure 5 shows an example of a pallet assembly 202 which may be made up of a pallet 

adapter 250 and a standardized cargo pallet 206. The pallet adapter 250 may be mechanically 

fastened, welded, bonded, and/or otherwise attached to an upper side of the cargo pallet 206.  

The standardized cargo pallet 206 may be generally flat and may have an orthogonal shape such 

as a rectangular or a square shape. As indicated above, the length 254 and width 256 of the 

standardized cargo pallet 206 may be sized complementary to standardized locations of pallet 

mounting provisions of a cargo compartment floor 116 such as pallet locks 136 that may be 

spaced at standardized intervals along the length and or width of the cargo compartment floor 

116. A cargo pallet 206 may have a metallic (e.g., aluminum) or non-metallic (i.e., carbon fiber 

composite) durable top skin and bottom skin which may be oriented substantially parallel to one 

another. The top skin and a bottom skin may encapsulate a lightweight core formed of foam, 

balsa wood, or other core material. In another example, the cargo pallet 206 may include a 

lattice frame-type construction (not shown) of internal beams and/or stringers to which a top skin 

and/or a bottom skin may be secured by fastening and/or bonding. In the present disclosure, the 

cargo pallet 206 may include pallet support beams 210 extending along one or more perimeter 

edges 208 of the cargo pallet 206. The perimeter edges 208 of the cargo pallet 206 may be 

configured to be engaged by one or more of the pallet locks 136 of the cargo compartment floor 

116.  

[0044] Figure 6 is an exploded perspective view of the pallet assembly 202 of Figure 5. The 

panel assembly 252 may have a high-strength, high-stiffness construction and may be mounted 

to the top of the cargo pallet 206 as indicated above. Each panel assembly 252 may include one 

or more frame members 260 or beams which may be covered by one or more top skin panels 270 

and one or more bottom skin panels 272. The frame members 260 of the panel assembly 252 

may include one or more longitudinal frame members 262 which may be oriented generally 

parallel to one another and may extend along a lengthwise direction of the panel assembly 252.  

The frame members 260 may also include one or more transverse frame members 264 which



may extend in a widthwise direction of the panel assembly 252. However, the panel assembly 

252 may include frame members 260 oriented in any direction and in any arrangement and are 

not limited to that which is shown in Figure 6.  

[0045] In the example shown, the transverse frame members 264 may be configured as frame 

segments extending between the adjacent pairs of longitudinal frames. In one example, the 

frame members 260 may include a vertical web 266 (Figure 15) and top and bottom flanges 

(Figure 15). For example, one or more of the frame members 260 may be provided in a C

channel cross-section (Figure 15) or in other cross-sectional shapes such as in an I-beam cross

section. The frame members 260 may be interconnected to one another. One or more of the top 

skin panels 270 and bottom skin panels 272 may be removably mounted to the frame members 

260 such as by using mechanical fasteners (e.g., screws or bolts) threadably engaged to inserts, 

nut plates, or other threaded receptacles mounted to the frame members 260. For example, at 

least one of the top skin panels 270 may be removable from the panel assembly 252 to allow 

access to the panel assembly interior 258 to facilitate installation, inspection, maintenance, 

and/or repair of electrical wiring 406 or other conduits passing through the panel assembly 

interior 258. One of more of the frame members 260 may include one or more wiring holes 268 

to allow the passage of electrical wiring 406, conduits, or other system through the panel 

assembly interior 258. One or more of the top skin panels 270 may also include one or more 

wiring holes 268 for routing electrical wiring 406 from the flight test equipment 402 into the 

panel assembly interior 258.  

[0046] The pallet assembly 202 may include a flight test equipment mounting system 300 for 

adjustably mounting the flight test equipment 402 on the panel assembly 252. In one example, 

the flight test equipment mounting system 300 may include one or more seat tracks 302 affixed 

to a top side of the panel assembly 252. The seat tracks 302 may provide a means for adjusting 

the position of the flight test equipment 402 on the panel assembly 252. The flight test 

equipment support panel 328 may be configured to support one or more flight test equipment 

402 units. The flight test equipment 402 units may be provided in any one of a variety of 

different configurations. For example, one or more of the flight test equipment 402 units may be 

configured as electronics 404 such as file servers, data processors, workstations with displays or 

monitoring screens, and other flight test equipment 402 for testing different aircraft 100 systems 

and for monitoring and analyzing the operating performance of the aircraft 100 and systems. For



example, one or more flight test equipment 402 units may be configured for testing the 

navigation systems, flight controls, communication systems, data and other aircraft 100 systems.  

[0047] Figure 7 shows a top view of a pallet assembly 202 with flight test equipment 402 

mounted to the panel assembly 252. The flight test equipment 402 units may be mounted on one 

or more flight test equipment support panels 328 which, in turn, may be secured to one or more 

flight test equipment support beams 326 using one or more panel clamps 330. The flight test 

equipment support panels 328 may be secured to the panel assembly 252 by means of the seat 

tracks 302 which may extend lengthwise along the panel assembly 252. One or more of the 

panel assemblies 252 may include seats 420 mounted to one or more of the seat tracks 302. The 

seats may support flight test engineering personnel who may be monitoring, controlling, or 

overseeing one or more aspects of a flight test program. The panel assemblies 252 may be 

connected to adjacent panel assemblies 252 for transmission of power, data, and communication 

between the panel assemblies 252. As indicated above, electrical wiring 406 extending through 

the panel assembly interior 258 may terminate at electrical connectors 408 which may extend out 

of wiring holes 268 on one or more sides of each panel assembly 252. The electrical connectors 

408 provide a convenient means for interconnecting the flight test equipment 402 of the pallet 

assemblies 202 during the installation and removal of the flight test equipment 402 from the 

aircraft 100.  

[0048] In the example shown, each one of the pallet assemblies 202 may include provisions for 

supporting one or more fluid conduits 416 which may extend along the lengthwise sides of each 

pallet assembly 202 to fluidly interconnect the ballast tanks 410 positioned at different locations 

along the length of the cargo compartment floor 116. The flexible conduit connectors 418 may 

be used to fluidly interconnect the fluid conduits 416 of an adjacent pair of pallet assemblies 202.  

The flexible conduit connectors 418 may be formed of flexible material such as elastomer 

material such as fiber-reinforced rubber or other material. The flexible fluid connectors may be 

clamped over the terminal ends of the fluid conduits 416, and may accommodate relative shifting 

of the pallet assemblies 202 in the forward-aft direction during flight. The flexible fluid 

connectors may prevent overstressing the fluid conduits 416 mounted to the sides of the pallet 

assemblies 202 or overstressing fittings (not shown) coupling the fluid conduits 416 to the ballast 

tanks 410.  

[0049] In Figure 7, after securing the panel assemblies 252 to the cargo compartment floor 116 

using pallet locks 136, one or more gap covers 332 may be applied over the gaps or spaces



between the perimeter edges 274 of the opposing sides or the opposing ends of adjacent pairs of 

panel assemblies 252. The gap covers 332 may be configured as relatively stiff and lightweight 

sheets or plates formed of metallic and/or non-metallic material. The gap covers 332 may be 

removably secured in position using hook-and-loop fastener material (e.g., Velcrom tape), 

mechanical fasteners, quick-release pins, and/or the gap covers 332 may simply be held in place 

using gravity. In one example, Velcrom tape may be applied to the bottom surfaces of the gap 

cover 332 and to the top surfaces of the adjacent pallet assemblies 202 along the perimeter edges 

274. The gap covers 332 may provide a smooth surface for personnel to walk on, and may 

prevent personnel stepping into the gaps or spaces between adjacent pairs of pallet assemblies 

202.  

[0050] Figure 8 is a side view of a pallet assembly 202 showing the cargo pallet 206 supported 

on the rollers 132 of the cargo compartment floor 116. Each panel assembly 252 may be 

mounted on top of a cargo pallet 206. The perimeter edge 208 of each cargo pallet 206 may be 

engaged by one or more pallet locks 136 extending upwardly from the cargo compartment floor 

116. In the example shown, the pallet locks 136 are in a deployed position 138 to prevent 

movement of the pallet assemblies 202 in a forward-aft direction (e.g., parallel to the 

longitudinal axis 104 of the aircraft 100) and in a vertical direction. The cargo compartment 

floor 116 may optionally also include pallet locks (not shown) or side bumpers (not shown) to 

prevent movement of the pallet assemblies 202 in a lateral direction (e.g., perpendicular to the 

longitudinal axis 104 of the aircraft 100). Also shown in Figure 8 is the mounting of the flight 

test equipment 402 units and the seats 420 to the panel assembly 252 using one or more flight 

test equipment mounting systems 300. The seats 420 may include a seat base 422 which may be 

secured to the seat tracks 302 to accommodate an occupant such as a flight test engineer who 

may monitor and/or operate one or more aspects of the flight test equipment 402 during a flight 

test program.  

[0051] Figure 9 is a sectional view of the pallet assembly 202 showing an example of the flight 

test equipment 402 mounted to the panel assembly 252 using a flight test equipment mounting 

system 300. The pallet assembly 202 may include the panel assembly 252 which may be 

coupled to the top side of the cargo pallet 206 as indicated above. The pallet assembly 202 may 

be made up of internal frame members 260 covered by top and bottom skin panels 270, 272.  

The flight test equipment mounting system 300 may include a plurality of seat tracks 302 

mounted to the top of the panel assembly 252. One or more of the seat tracks 302 may be



fixedly attached to a top side of one or more frame members 260. The seat tracks 302 may 

extend lengthwise along the top side of the panel assembly 252. However, the seat tracks 302 

may extend in any direction including a lateral direction of the panel assembly 252.  

[0052] The flight test equipment mounting system 300 may include one or more flight test 

equipment support beams 326 on which a flight test equipment support panel 328 may be 

mounted. One or more of the flight test equipment 402 units may be supported by a flight test 

equipment support panel 328. The flight test equipment support panel 328 may include one or 

more angle members butted up against the lateral sides of the flight test equipment 402 unit. The 

flight test equipment support panels 328 may be clamped in position by mechanical fasteners 

extending through panel clamps 330 located on a top side of the flight test equipment support 

panel 328. In other examples, the flight test equipment support panel 328 may be directly 

mounted to the flight test equipment support beams 326. The flight test equipment support 

beams 326 may provide vertical spacing between the flight test equipment support panel 328 and 

the panel assembly 252. The vertical spacing may facilitate the removal and installation of the 

removable top skin panels 270 to access to the hollow panel assembly interior 258 

[0053] Figure 10 shows an example of the flight test equipment mounting system 300 for 

securing the flight test equipment 402 to the panel assembly 252. As indicated above, one or 

more seat tracks 302 may be mounted to the top side of the panel assembly 252. The seat track 

fitting 316 may be mechanically fastened to the top side of the frame members 260. Although 

shown as a rectangular cross section, the interior frame members 260 of the panel assembly 252 

may have any one of a variety of different cross-sectional shapes. For example, the frame 

member 260 may each have an I-beam cross-sectional shape with a vertical web 266 and 

horizontally-oriented upper and lower flanges to which the seat track 302 may be secured. In 

addition, the top skin panels 270 may be removably attached to the frame member 260. For 

example, mechanical fasteners such as screws or bolts may be engaged to threaded receptacles 

such as nut plates, inserts, or other threaded receptacles for removably securing the top skin 

panels 270 to the frame members 260.  

[0054] In Figure 10, in one example, each seat track 302 may include have a hollow groove 

306 extending along a length of the seat track 302. A fitting base 318 of the seat track fitting 316 

may be inserted into the hollow groove 306. The fitting base 318 may be slidable along the 

length of the seat track 302 to adjust the forward-aft position of the seat track fitting 316. The 

seat track fitting 316 may include a post 320 extending upwardly from the fitting base 318.



Once the seat track fitting 316 is moved into the desired forward-aft position along the seat track 

302, a retainer 322 may be installed over the post 320 to lock the forward-aft position of the seat 

track fitting 316. The exposed portion of the post 320 may extend upwardly through a bore (not 

shown) formed in the base of the flight test equipment support beam 326. The post 320 may be 

threaded for receiving a threaded receptacle such as a nut or other locking member 324 to 

mechanically secure the flight test equipment support beam 326 to the seat track 302. In some 

examples, the flight test equipment support beam 326 may be omitted and the flight test 

equipment support panel 328 may be directly mounted to the seat track fitting 316. In other 

examples, the flight test equipment 402 or related hardware such as the personnel seats 420 may 

be directly attached to the seat track 302 using one or more seat track fittings 316 or by using a 

functionally equivalent means for attaching the flight test equipment 402 and/or the personnel 

seats 420 to the seat track(s) 302.  

[0055] Figure 11 shows an example of a lengthwise portion of a seat track 302 as may be 

mounted to a top side of the panel assembly 252 or to a frame member 260 of the panel assembly 

252. As indicated above, the seat track 302 may have a hollow groove 306 extending along a 

length of the seat track 302. The groove 306 may be wider at a groove base 308 and narrower at 

a groove top 310 where the groove 306 is open to a top side 304 of the seat track 302. The 

groove top 310 may include a plurality of scalloped cutouts 312 (e.g., semicircular cutouts 312 

or other shapes). The scallops 312 may be repeated along a lengthwise direction of the seat track 

302. The cutouts 312 may be separated from immediately adjacent cutouts 312 by a pair of tabs 

314 on each lateral side of the groove top 310.  

[0056] The cutouts 312 may be equidistantly spaced along the length of the seat track 302 to 

allow for mechanically adjusting the position of a seat track fitting 316 at any one of a number of 

discrete locations along the seat track 302. The seat track fitting 316 may have a fitting base 

318. The cross-section of the fitting base 318 may be sized and configured to fit within the 

hollow groove 306. In some examples, the seat track fitting 316 may be sized and configured to 

allow the fitting base 318 to be inserted into the hollow groove 306 from a vertical direction by 

aligning the shape (e.g., the lobes) of the fitting base 318 with the complementary-shaped 

scallops and vertically lowering the fitting base 318 into the hollow groove 306.  

[0057] In Figure 12, the fitting base 318 may be slidable within the groove base 308 along the 

length of the seat track 302. The seat track 302 may include a post 320 or a threaded stud 

extending upwardly from the fitting base 318 and out of the seat track 302. The fitting base 318



may be positionable relative to the cutouts 312 such that at least a portion of the fitting base 318 

on one or both of the forward-aft ends of the fitting base 318 are positioned underneath one or 

more pairs of tabs 314 to prevent vertical movement of the seat track fitting 316 relative to the 

seat track 302.  

[0058] In Figure 13, a retainer 322 may be installed over the post 320 and secured relative to 

one or more of the cutouts 312 in the seat track 302 to lock the position of the seat track fitting 

316 relative to the seat track 302. In some examples, the retainer 322 may be internally threaded 

to engage complementary external threads formed on the post 320 of the seat track fitting 316.  

The retainer 322 may have a retainer 322 base configured complementary to the shape of the 

cutouts 312 so that as the retainer 322 is threaded downwardly onto the post, the retainer 322 

base may nest within one of the cutouts 312 to lock the forward-aft position of the seat track 

fitting 316 relative to the seat track 302. As may be appreciated, the seat track fitting 316 and 

retainer 322 may be provided in any one of a variety of different configurations, and is not 

limited to the configuration shown in Figures 11-13.  

[0059] Figure 14 is a perspective view of an example of a pallet lock 136 engaged to the cargo 

pallets 206 of a pair of pallet assemblies 202. The pallet lock 136 may prevent horizontal and/or 

vertical movement of one or more pallet assemblies 202. The pallet lock 136 may include a 

forward locking arm 142 and an aft locking arm 144 which may be pivotable about a block hinge 

pin 146. Each one of the pallet locks 136 may be spring-loaded and may be pivotably movable 

from a retracted position to a deployed position 138 when activated due to movement of a pall 

(not shown) tripped by a pallet assembly 202 passing over the pawl. The pallet locks 136 may 

be provided at spaced intervals along the cargo compartment floor 116 complementary to 

standardized lengths of the cargo pallet 206.  

[0060] The pallet locks 136 may anchor the pallet assemblies 202 against longitudinal and 

vertical movement during movement of the aircraft 100 such as during changes in pitch of the 

aircraft 100 when the aircraft 100 is climbing, descending, or maneuvering, and/or during 

turbulence that may be encountered by the aircraft 100. In the deployed position 138, the 

forward and aft locking arms 142, 144 may extend above the level of the cargo compartment 

floor 116 and may respectively engage an opposing pair of pallet assemblies 202. Each one of 

the forward and aft locking arms 142, 144 may include a locking head 140 configured to engage 

the pallet support beam 210 extending along a perimeter edge 208 of the cargo pallet 206. In 

some examples, a shim assembly 148 (Figure 15) and an elastomeric layer 152 may be installed



to occupy the space between the pallet lock 136 and the perimeter support beam 210. As 

described below, the shim assembly 148 and the elastomeric layer 152 may be configured to 

reduce or minimize gaps 154 (Figure 15) between the shim assembly 148 or elastomeric layer 

152 and the locking head 140 or locking arm 142, 144 which may thereby reduce or minimize 

vertical movement and/or horizontal movement (e.g., in the forward-aft direction and/or in the 

lateral direction) of the pallet assembly 202 with a corresponding reduction in acceleration

induced loads on the flight test equipment 402. In addition, limiting horizontal movement of the 

pallet assemblies 202 may reduce or minimize stress on wiring connections between adjacent 

pallet assemblies 202.  

[0061] Figure 14 also shows an example of the attachment of a panel assembly 252 to the top 

side of a cargo pallet 206. The frame members 260 of the panel assembly 252 may be attached 

to the upper lip 212 of the cargo pallet 206 using mechanical fasteners installed along the 

perimeter edges 274. However, the panel assembly 252 may be attached by other means 

including, but not limited to, welding, bonding, or other attachment means. The panel assembly 

252 frame members 260 may include wiring holes 268 in the vertical webs 266 to allow the 

passage of electrical wiring 406 for communication, power, and data transmission, and/or to 

allow the passage of conduits for fluid transmission. Electrical wiring 406 from one or more 

flight test equipment 402 flight test equipment 402 units may be routed through the wiring holes 

268 in the frame members 260 in the panel assembly interior 258. The electrical wiring 406 may 

terminate at electrical connectors 408 (Figure 5) extending out of one or more exterior sides of 

the panel assembly 252 to allow for electrically and/or communicatively coupling the flight test 

equipments of the panel assemblies 252. The wiring holes 268 may be lined with plastic, rubber 

grommets, or other edging material (Figure 14) to protect the wiring from abrasive wear against 

bare edges of the wiring holes 268.  

[0062] Figure 15 is a cross-section of an example of a pallet lock 136 engaged to the pallet 

support beams 210 of the cargo pallets 206 of an adjacent pair of pallet assemblies 202. As 

indicated above, each one of the pallet support beams 210 may have a C-shaped cross-section 

defined by an upper and lower lip 212, 214 of the pallet support beam 210. The locking arms 

142, 144 and/or locking heads 140 may be engaged to a shim 148 optionally installed between 

each one of the locking arms 142, 144 and/or locking heads 140 and the corresponding pallet 

support beam 210. The shim 148 may be attached to the locking arm 142, 144 and/or locking 

head 140, or the shim 148 may be attached to the pallet support beam 210. For example, in



Figure 15, a shim assembly 148 is shown attached to the forward locking arm 142 using lock 

wire 156 wrapped around the forward locking arm 142. Although not shown, the lock wire 156 

may also be extended through a hole formed in the locking arm 142. The shim assembly 148 for 

the forward locking arm 142 may include a shim block 150 formed of relatively hard material 

such as metallic material (e.g., aluminum) and may include an elastomeric layer 152 applied 

(e.g., adhesively bonded and/or mechanically coupled) to the sides of the shim block 150. Figure 

15 also shows the aft locking arm 144 wherein a shim assembly 148 may be attached to the 

pallet support beam 210. For example, a shim 148 may be adhesively bonded to the lower lip 

214 and the vertical web 266 of the pallet support beam 210. Although not shown, the shim 

assembly 148 may also be lock-wired to the aft locking arm 144.  

[0063] As shown in Figure 15 for the forward locking arm 142, the shim assembly 148 may be 

provided in a thickness that results in a predetermined gap 154 between the pallet lock 136 and 

the elastomeric layer 152 of the shim assembly 148. In one example, the shim assembly 148 

(e.g., shim block 150 and elastomeric layer 152) may be configured to provide a gap 154 of 

between approximately 0.001 - 0.005 inch between the elastomeric layer 152 and the locking 

head 140 or locking arm 142, 144. A similar arrangement may be provided for the aft locking 

arm 144. The shim assembly 148 may limit vertical movement of the pallet assembly 202 to less 

than approximately 0.005 inch, and may also limit movement of the pallet assembly 202 in the 

forward-aft direction to 0.010 inch or less. By limiting limit vertical and/or horizontal 

movement (e.g., in the forward-aft direction and/or in the lateral or sideways direction) of the 

pallet assembly 202, acceleration or shock loads on the flight test equipment 402 may be reduced 

or minimized.  

[0064] In Figure 15, the lower lip 214 may have a chamfered lower edge 216 to facilitate 

movement of the pallet assembly 202 over the rollers 132 in the cargo compartment floor 116.  

The chamfered lower edge 216 may prevent otherwise sharp edges of the lower lip 214 ramming 

into the rollers 132 which may jar sensitive electronic equipment or other flight test equipment 

402 components that may be mounted on the pallet assembly 202. Also shown in Figure 15 is an 

optional gap cover 332 that may be applied over the gap or space between an adjacent pair of 

panel assemblies 252, as mentioned above.  

[0065] Figure 16 shows an example of a pallet assembly 202 where the flight test equipment 

402 is a pair of ballast tanks 410. The ballast tanks 410 on a given pallet assembly 202 may be 

fluidly interconnected using fluid conduits 416. In addition, the ballast tanks 410 on one end of a



series of pallet assemblies 202 may be fluidly connected to ballast tanks 410 at other locations 

among the pallet system 200. For example, Figure 2 illustrates ballast tanks 410 located on 

opposite ends of the pallet system 200 and which may be fluidly interconnected using the fluid 

conduits 416 extending along the sides of the series of pallet assemblies 202. Although not 

shown, the flight test equipment 402 may include one or more pumps configured to pump the 

liquid ballast (e.g., water) to different ballast tank 410 locations along the length of a pallet 

system 200 installed in an aircraft 100 to shift the center of gravity (CG) of the aircraft 100 

forward or aftward during flight testing and assess the effects of CG shift on aircraft 100 

performance.  

[0066] Figure 17 is side view of the pallet assembly 202. The ballast tank 410 may include 

tank legs 414 for supporting the liquid carrying portion of the tank. The tank legs 414 may be 

secured to the panel assembly 252 at the seat track fittings 316. The relative position of the 

ballast tanks 410 may be adjusted by moving the seat track fittings 316 relative to the seat track 

302 as described above. Although Figures 17-18 illustrate two (2) ballast tanks 410 mounted to 

a pallet assembly 202, any number of ballast tanks 410 may be mounted to any given pallet 

assembly 202 up to the rated load-carrying capability of the pallet assembly 202.  

[0067] Figure 18 is an aft sectional view of a pallet assembly 202 showing an example of a 

configuration of the mounting of a ballast tank 410 to a panel assembly 252. As indicated above, 

each one of the ballast tanks 410 may include tank legs 414. The tank legs 414 may be mounted 

on elastomeric supports 412 which, in turn, may be supported on a flight test equipment 402 

support beam. The elastomeric supports 412 may be formed of a resiliently deformable 

elastomer material such as rubber. Each flight test equipment support beam 326 may be secured 

to one or more seat tracks 302 by means of the above-described seat track fittings 316 illustrated 

in Figures 10-13, or by means of other seat track fitting 316 configurations. Optionally, the tank 

legs 414 may be mounted directly onto the seat tracks 302.  

[0068] Figure 19-20 illustrate the installation of a pallet system 200 on the main deck 112 of an 

aircraft 100 that may lack a cargo deck 114 below the main deck 112. The main deck 112 may 

be provided with a cargo compartment floor 116 having side rails 134 (Figure 4), roller tracks 

130 (Figure 4), pallet locks 136 (Figure 4), and other provisions for moving the pallet assemblies 

202 over the cargo compartment floor 116 and securing each pallet assembly 202 in a 

predetermined location on the cargo compartment floor 116 relative to other pallet assemblies 

202. In the configuration shown, the pallet system 200 may include panel assemblies 252 having



ballast tanks 410 located at extreme forward and aft 124 of the pallet system 200 and may 

include electronic flight test equipment 402 mounted to pallet assemblies 202 located between 

the ballast tanks 410. As in the above-described pallet system 200 installations, the flight test 

equipment 402 may be interconnected using electrical disconnects such as quick disconnects 

mounted on the terminal ends of electrical wiring 406 extending out of the wiring holes 268 on 

the perimeter edges 274 of each panel assembly 252. The ballast tanks 410 may be fluidly 

interconnecting using series of fluid conduits 416 extending lengthwise along the length of the 

pallet system 200.  

[0069] Figure 21 is a sectional view of the aircraft 100 fuselage 102 of Figures 19-20 showing 

a main deck 112 having a pallet assembly 202 secured to a cargo compartment floor 116. The 

fuselage 102 may include one or more cargo doors 118 for loading and offloading the pallet 

assemblies 202. The pallet assemblies 202 may each include a standardized cargo pallet 206 

having a width 256 that is complementary to the width of the main deck 112. The aircraft 100 in 

Figures 19-21 may be of a smaller size and may have a narrower fuselage 102 than the aircraft 

100 shown in Figures 1-3 such that the cargo pallets 206 in Figures 19-21 may have a smaller 

standardized width 256 to fit within the narrow fuselage 102.  

[0070] Figure 22 is a flowchart having one or more operations that may be included in a 

method 500 of configuring an aircraft 100 for flight testing. The method may include Step 502 

which may include mounting one or more flight test equipment 402 units on one or more pallet 

assemblies 202. As described above, each pallet assembly 202 may include a standardized cargo 

pallet 206 and a pallet adapter 250. The pallet adapter 250 may include a panel assembly 252 

and one or more flight test equipment 402 mounting systems 300 for coupling the flight test 

equipment 402 units to the panel assembly 252. The pallet assembly 202 may be sized and 

configured complementary to the cargo pallet 206 and may attached to an upper side of the pallet 

assembly 202 as described above.  

[0071] The method 500 may include assembling each one of the panel assemblies 252 with 

flight test equipment 402 to be used during a flight test program. Panel assemblies 252 may be 

assembled to duplicate the panel assemblies 252 and associated flight test equipment 402 shown 

in Figures 1-2 and may include panel assemblies 252 where the flight test equipment 402 

includes ballast tanks 410, and panel assemblies 252 where the flight test equipment 402 

includes electronic equipment such as file servers, data acquisition devices, data processors, and 

associated hardware. The step of mounting the flight test equipment 402 units on the pallet



assemblies 202 may include adjusting the forward-aft position of each flight test equipment 402 

unit using seat track fittings 316 coupled to seat tracks 302 mounted to the pallet assemblies 202 

as described above and illustrated in Figures 5-6 and 9-13. One or mores seats 420 may also be 

mounted to the seat tracks 302 on the pallet assemblies 202.  

[0072] Step 504 of the method may include assembling together the pallet assemblies 202 in a 

staging area in an off-vehicle location. The step of assembling the pallet assemblies 202 may 

include arranging each individual pallet assembly 202 in the same position that the pallet 

assembly 202 would occupy when installed inside the aircraft 100. The pallet assemblies 202 

may be interconnected and pre-tested prior to installing the pallet assemblies 202 inside the 

aircraft 100. The pallet assemblies 202 may be assembled and pre-tested inside a building 

capable of simulating the environment (e.g., temperature, humidity) inside the aircraft 100 

during actual flight testing. The method may include interconnecting the flight test equipment 

402 of the different pallet assemblies 202 to form a flight test equipment setup 400 duplicating 

the arrangement of the flight test equipment setup 400 as the test equipment setup 400 would be 

installed on the aircraft 100. The interconnection of the flight test equipment 402 may include 

using wiring connectors extending out of wiring holes 268 of each panel assembly 252 to 

electrically connect the flight test equipment 402, as described above and illustrated in Figures 5 

and 7. The method may also include fluidly interconnecting the fluid conduits 416 mounted to 

the sides of the panel assemblies using flexible conduit connectors 418, as described above and 

illustrated in Figures 7 and 16.  

[0073] Step 506 of the method may include testing the flight test equipment setup 400 in the 

staging area such as the above-mentioned off-vehicle location. For example, the individual flight 

test equipment 402 components that make up the test equipment setup 400 may be electrically 

and fluidly interconnected to one another and pre-tested confirm that the assembled components 

function as intended. After pre-testing and checkout of the assembled test equipment setup 400, 

the flight test equipment 402 may be electrically and fluidly disconnected. The individual pallet 

assemblies 202 may be transported from the staging area to the aircraft 100 using a tractor or tug 

(not shown) pulling a train of trolleys or carts (not shown), each trolley or car bearing a pallet 

assembly 202. Each pallet assembly 202 may be marked with markings corresponding to the 

position of the pallet assembly 202 on the cargo compartment floor 116 relative to the other 

pallet assemblies 202 of the flight test equipment setup 400. A lift (not shown) may be 

employed to lift each pallet assembly 202 up to the level of the cargo door 118 after which the



pallet assembly 202 may be moved inside the aircraft 100 and onto the cargo compartment floor 

116 of the main deck 112 and/or cargo deck 114 of the aircraft 100.  

[0074] Step 508 of the method may include loading the pallet assemblies 202 inside the aircraft 

100 and locating each pallet assembly 202 at its designated position on the cargo compartment 

floor 116. The pallet assemblies 202 may be maneuvered into position relative to the other pallet 

assemblies 202 that make up the flight test equipment setup 400. Each pallet assembly 202 may 

be moved over the linear rollers 132 that may be included with the cargo compartment floor 116.  

In some examples, the pallet assemblies 202 may each be positioned against side rails 134 that 

may extend lengthwise along each side of the cargo compartment floor 116. Each pallet 

assembly 202 may be locked in position using one or more pallet locks 136 that may be included 

with the cargo compartment floor 116, as described above and illustrated in Figures 8 and 14-15.  

When deployed, the pallet locks 136 may prevent forward-aft movement of the pallet assemblies 

202 during flight testing. The side rails 134 may prevent lateral or side-to-side movement of the 

pallet assemblies 202. However, the cargo compartment floor 116 may also include pallet locks 

136 that may prevent side-to-side movement of the pallet assemblies 202.  

[0075] The method may further include performing a flight testing program using the test 

equipment setup 400. In this regard, the test equipment setup 400 may be used to initiate 

different aspects of a flight test program. Flight test engineers may control and monitor the 

various parameters of the flight test program. The flight test equipment 402 units may collect 

data measured by sensors (not shown) mounted to different systems of the aircraft 100. For 

example, a variety of sensors may be mounted to the aircraft 100 propulsion units to measure 

pressure and temperature of the propulsion units during at different settings. Other sensors may 

measure strain and/or displacement of the aircraft 100 structure which the flight test equipment 

402 units may use to determine flight loads carried by the aircraft 100 structure during different 

flight conditions. At the conclusion of the flight test, the flight test equipment 402 units may be 

electrically and fluidly disconnected and the panel assemblies 252 and associated flight test 

equipment 402 may be off-loaded from the aircraft 100.  

[0076] Advantageously, the pallet system 200 disclosed herein significantly simplifies the 

installation and removal of flight test equipment 402 in an aircraft 100 by using standardized 

cargo compartment floor 116 hardware (e.g., floor rollers 132, side rails 134, pallet locks 136, 

etc.) without the need to temporarily or permanently alter the aircraft 100 interior, as required in 

conventional methods. In this regard, the pallet system 200 provides for increased flexibility for



installing short-term flight test equipment 402 in a significantly reduced amount of time relative 

to conventional methods for installing flight test equipment 402 in an aircraft 100. In addition, 

the pallet system 200 disclosed herein provides a means for installing flight test equipment 402 

in a wide variety of sizes and configurations of aircraft 100 including civilian, commercial, and 

military aircraft 100. In this regard, the pallet system 200 disclosed herein provides a means for 

installing flight test equipment 402 in a cargo-configured lower cargo bay of an aircraft and 

thereby preserve the furnishings (e.g., passenger seats, lavatory, galley) within the main cabin 

located above the cargo deck.  

[0077] Additional modifications and improvements of the present disclosure may be apparent 

to those of ordinary skill in the art. Thus, the particular combination of parts described and 

illustrated herein is intended to represent only certain embodiments of the present disclosure and 

is not intended to serve as limitations of alternative embodiments or devices within the spirit and 

scope of the disclosure.
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CLAIMS 

1. A pallet system for an aircraft, comprising: 

a cargo pallet; 

a pallet adapter sized and shaped complementary to the cargo pallet and attached to an 

upper side of the cargo pallet, the pallet adapter including: 

a panel assembly including frame members covered by one or more top skin panels 

and/or bottom skin panels; 

one or more seat tracks mounted to the panel assembly; 

one or more seat track fittings positionable at discrete locations along the one or 

more seat tracks; 

one or more flight test equipment support beams mounted to the seat tracks via the 

seat track fittings; and 

one or more flight test equipment units mounted to the one or more flight test 

equipment support beams.  

2. The pallet system of Claim 1, wherein the pallet adapter further includes: 

a flight test equipment support panel mounted on top of the flight test equipment support 

beams in spaced relation to the top of the panel assembly and supporting one or more flight test 

equipment units.  

3. The pallet system of Claim 1, further comprising: 

a shim interposed between a pallet lock and a pallet support beam, the shim having a 

thickness configured to limit vertical movement of the pallet support beam relative to a cargo 

compartment floor.  

4. The pallet system of Claim 1, further including: 

at least one seat having a seat base mounted to seat tracks on the panel assembly for 

accommodating an occupant.  

5. The pallet system of Claim 1, wherein: 

one of more of the flight test equipment units are configured as electronics.  

6. The pallet system of Claim 1, wherein: 

one of more of the flight test equipment units are configured as ballast tanks.
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7. The pallet system of Claim 1, further including: 

at least one flexible conduit connector coupling fluid conduits of an immediately adjacent 

pair of pallet assemblies.  

8. An aircraft, comprising: 

a cargo component floor having one or more pallet locks; 

a plurality of pallet assemblies secured to the cargo compartment floor, at least one of the 

pallet assemblies including: 

a cargo pallet having a flat, orthogonal shape; 

a pallet adapter sized and shaped complementary to the cargo pallet and 

mechanically fastened to an upper side of the cargo pallet, the pallet adapter including: 

a panel assembly formed of frame members covered by one or more top and 

bottom skin panels and having a hollow interior; 

one or more seat tracks mounted to the panel assembly; 

one or more seat track fittings positionable at discrete locations along the one 

or more seat tracks; 

one or more flight test equipment support beams mounted to the seat tracks via 

the seat track fittings; and 

one or more flight test equipment units mounted to the one or more flight test 

equipment support beams.  

9. The aircraft of claim 8, wherein: 

the one or more flight test equipment units of two or more panel assemblies being 

electrically and/or communicatively coupled by one or more electrical connectors on terminal 

ends of electrical wiring extending out of the panel assemblies.  

10. The aircraft of claim 8, wherein: 

at least two of the pallet assemblies each include at least one ballast tank and being fluidly 

coupled by fluid conduits; and 

at least one flexible conduit connector coupling the fluid conduits of an immediately 

adjacent pair of pallet assemblies.
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11. The aircraft of claim 8, wherein: 

at least one pair of the pallet assemblies are positioned in forward-aft or side-by-side 

relation to one another on the cargo compartment floor and defining a gap between perimeter 

edges of the pallet assemblies; and 

one or more gap covers installed over the gap between the pallet assemblies.  

12. A method of installing flight test equipment in an aircraft, comprising: 

mounting one or more flight test equipment units on a plurality of pallet assemblies, at 

least one of the pallet assemblies including a cargo pallet and a pallet adapter sized 

complementary to the cargo pallet and attached to an upper side thereof, the pallet adapter 

including: 

a panel assembly; 

one or more seat tracks mounted to the panel assembly; 

one or more seat track fittings positionable at discrete locations along the one or 

more seat tracks; and 

one or more flight test equipment support beams mounted to the seat tracks via the 

seat track fittings and supporting the one or more flight test equipment units; 

interconnecting the flight test equipment units of the pallet assemblies to form a 

flight test equipment setup; 

testing the flight test equipment setup in an off aircraft location; and 

installing the pallet assemblies on a cargo compartment floor of the aircraft.  

13. The method of Claim 12, further comprising: 

locking the pallets assemblies in position on the cargo compartment floor using one or 

more pallet locks.  

14. The method of Claim 12, further comprising: 

limiting vertical movement of at least one of the pallet assemblies using a shim interposed 

between a pallet support beam and a pallet lock.  

15. The method of Claim 12, further comprising: 

mounting at least one passenger seat to at least one of the pallet assemblies.
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16. The method of Claim 12, further comprising: 

adjusting a forward-aft position of at least one of the flight test equipment units using seat 

tracks coupled to at least one of the pallet assemblies.  

17. The method of Claim 12, further comprising: 

electrically interconnecting at least two of the flight test equipment units using wiring 

connectors extending out of wiring holes formed in one or more of the panel assemblies.  

18. The method of claim 12, further comprising: 

fluidly connecting fluid conduits of ballast tanks mounted to adjacent pallet assemblies 

using a flexible conduit connector.  

19. The method of claim 12, wherein the pallet adapter further includes a flight test equipment 

support panel mounted on top of the flight test equipment support beams, the step of mounting 

one or more flight test equipment units on a plurality of pallet assemblies comprising: 

supporting at least one flight test equipment unit on the flight test equipment support panel.  

20. The pallet system of claim 1, further comprising: 

a shim interposed between a pallet lock and a pallet support beam, the shim configured to 

limit vertical movement and horizontal movement of the pallet support beam relative to a cargo 

compartment floor.  

21. The method of claim 12, further comprising: 

limiting vertical movement and horizontal movement of at least one of the pallet 

assemblies using a shim interposed between a pallet support beam and a pallet lock.  
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