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ABSTRACT Historical Background

Deployable wings are needed for a variety of Perhaps the most successful inflatable airplane
applications such as extended range cargo was Goodyear's Inflatoplane (Figure 1). Twelve of
delivery, lightweight portable aircraft and gun-  these were built between 1955 and 1972.
launched vehicles. Inflatable structures provide a
non-mechanical means for compact stowage and
reliable deployment.

This paper provides historical background on early
examples of inflatable wings, including several
early patents and the Goodyear Inflatoplane.

A new approach to inflatable structures utilizes
tubular spars manufactured by braiding high
tenacity fibers over a thin gas barier. Such i
structures can withstand high inflation pressures, Figure 1. Goodyear Inflatoplane, 1957

which is the key to high strength before wrinkle  The British answer to the Inflatoplane was a tail-

onset. Reinforcement with high modulus fibers in  jess design by ML Aviation, also developed in the
the axial direction allows stiffness tailoring. 1950's (Figure 2).

The strength and stiffness equations for
pressurized reinforced braided tubes are
presented and discussed. These are considerably
different than those found in the literature for
woven fabric pressurized tubes.

Examples are given of wing structures, wing
deployment and actual flying configurations.

"Figure 2. ML Aviation MKI, 1955
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An early concept was patented by McDaniel in
1933 (Figure 3). He shows an aircraft with tubular
spars that might be quite successful with today’s
materials. -
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Figure 3. McDaniel, 1933

A concept by Aerospace Corporation published in
1962 marks the other end of the inflatable wing
spectrum (Figure 4), a reentry vehicle.

Figure 4. Aerospace Corporation, Inflatable
Reentry Vehicle, 1962
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Both the Inflatoplane and the ML Aviation Mki
pressurized the wing skin while controlling shape
with tension elements between top and bottom
surfaces. McDaniel used pressurized fabric tubes
inside the wing skin envelope as the primary
structure.

Both Priddy (Figure5) and Sebrell (Figure 6),
among others, have proposed variations on the
tubular spar.
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Figure 6. Sebrell, 1976

Bain (Figure 7) takes a different approach, using
shaped, double-walled pressurized panels to form
awing.

Figure 7. Bain, 1963





















