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 . The extreme weight of an aircraft passenger and cargo, coupled with extremely limited space and competition for storage,
makes it very desirable to be able to stack the passenger and cargo cells to maximize storage capacity. To this end, the U.S.

industry has developed structural frames that provide efficient stacking of the passenger and cargo cells. As shown in FIG. 1,
this aircraft structure 10 has a forward cabin frame 12 that is defined by top and bottom frame members 14 and 16. The

forward cabin frame 12 has a central portion 18 and two forward portions 20a, 20b. The forward portions 20a, 20b are defined
by top and bottom frame members 22a, 22b and 24a, 24b, respectively. The forward frame portions 20a, 20b are rigidly

attached to the central portion 18. The central portion 18 contains a seat row 26 with a plurality of passenger seats 28 that are
attached to the central portion 18 by seat tracks 30. The forward frame portions 20a, 20b and central portion 18 form a bay 16.

The central portion 18 and forward frame portions 20a, 20b together form a bay 12. The bay 12 is defined by the central portion
18 and the forward frame portions 20a, 20b. Stacking cells 32 are rigidly attached to the forward frame portions 20a, 20b of the
bay 12. The cells 32 are positioned to receive passengers and cargo, respectively, in the central portion 18 and forward portions

20a, 20b. In most cases, the forward frame portions 20a, 20b, central portion 18 and the cells 32 are made from one type of
structural material, such as carbon fiber reinforced composite, and have the same coefficient of thermal expansion. This creates

a difficult situation when the cells 32 are placed in storage. As shown in FIG. 2, in storage, the cells 32 are stacked vertically
with the top-most cell 32 being stored on top of the bottom-most cell 32. As the cells 32 are stacked on top of each other, the

center of the upper-most cell 32 generally leans forward. This leaning effect increases as the cells 32 are stacked and is
primarily caused by the cells 32 having a greater coefficient of thermal expansion than the forward frame portions 20a, 20b.

The leaning forward effect is enhanced by the fact that the forward frame portions 20a, 20b, the cells 32 and the central portion
18 are made from different types of structural materials, such as carbon fiber reinforced composite, aluminum and steel. The
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