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METHOD AND APPARATUS FOR AN 
INFLATABLE SHELL 

ORIGIN OF THE INVENTION 

The invention described herein Was made by an employee 
of the United States Government and may be manufactured 
and used by or for governmental purposes Without the pay 
ment of any royalties thereon or therefor. 

FIELD OF THE INVENTION 

The present invention relates to an in?atable shell system 
and methods of manufacturing and assembling an in?atable 
module or vessel in a folded, collapsed state. 

BACKGROUND OF THE INVENTION 

In?atable hybrid spacecraft modules or vessels (hereinaf 
ter, “in?atable vessels”) are commonly lightWeight, ?exible, 
collapsible, and compact structures before launch into space. 
In the unin?ated con?guration, the siZe and pro?le of the 
in?atable vessel are signi?cantly reduced, and the vessel Will 
encompass less volume Within the space vehicle in prepara 
tion for launch. A smaller vessel is also more easily handled 
before launch such as, for example, during stoWage. Once 
in?ated and enlarged, in?atable structures provide adequate 
volume for human habitation, laboratory Work, and/or space 
?ight. US. Pat. Nos. 6,231,010 and 6,547,189 describe in 
more detail some exemplary embodiments of such structures. 

The primary components of an in?atable vessel in accor 
dance With one embodiment comprises a structural core and 
an in?atable shell comprising multiple layers of material 
disposed about the core that are capable of expanding radially 
outWard upon in?ation. For ef?cient deployment, the in?at 
able vessel is preferably maintained in an unin?ated con?gu 
ration before use. 

Maintaining the in?atable vessel in a suitable unin?ated 
con?guration during stoWage before launch and during 
launch and ?ight before deployment has generally required 
the acts of in?ating the in?atable vessel and assembling the 
outer layers of the in?atable shell about the structural core 
While the in?atable vessel is disposed in the in?ated con?gu 
ration. The layers of the in?atable shell are then folded about 
the structural core and secured in this con?guration. This 
folding operation requires a substantial amount of labor and 
equipment. 

SUMMARY OF THE INVENTION 

In one aspect, a method of assembling an in?atable shell of 
an in?atable vessel comprises providing a core. A plurality of 
shell sections of the in?atable shell are assembled including 
manipulating each shell section into a folded con?guration. 
The plurality of assembled shell sections are integrated about 
the core, including attaching each assembled shell section to 
adjacent assembled shell sections and assembling a folded 
in?atable shell about the core. 

In another aspect, an in?atable shell comprises a plurality 
of shell sections, Where each of the shell sections comprises a 
?rst gore section having a plurality of layers collectively 
folded about at least a ?rst set of ?rst fold lines.A second gore 
section has a plurality of layers, the second gore section being 
attached to the ?rst gore section. 

In another embodiment, a system and method of manufac 
turing a shell section for an in?atable shell comprises storing 
a de?ned set of equations in a memory of a controller. A set of 
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2 
geometric data representative of the in?atable shell is input to 
the equations. A set of dimensions is calculated de?ning each 
gore panel of a shell section, and a set of fold lines is calcu 
lated for each shell section. The system manufactures the 
shell section in accordance With the calculated set of dimen 
sions and set of fold lines. 

Other aspects and advantages of the embodiments 
described herein Will become apparent from the folloWing 
detailed description and appended claims, taken in conjunc 
tion With the accompanying draWings, illustrating the prin 
ciples of the embodiments by Way of example only. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a detailed understanding of embodiments of the 
present invention, references are made to the folloWing 
detailed description of exemplary embodiments, taken in 
conjunction With the accompanying draWings, in Which like 
elements have been given like numerals, Wherein: 

FIG. 1A is a partial isometric vieW of an illustrative 
example of an in?atable vessel in the deployed or in?ated 
con?guration; 

FIG. 1B is an exploded, cross-sectional vieW shoWing one 
example of a multi-layer construction of a shell of an in?at 
able vessel of FIG. 1A; 

FIG. 2A is a simpli?ed perspective vieW of one example of 
an in?atable vessel in a stoWed con?guration including folded 
layers of an in?atable shell; 

FIG. 2B is a cross-sectional vieW along line 2B-2B ofFIG. 
2A; 

FIG. 3 is a simpli?ed top vieW of one embodiment of a 
single-layer shell section comprising an “A” gore panel and a 
“B” gore panel unfolded and separated; 

FIG. 4A is an exploded vieW of one embodiment of a 
multi-layer “B” gore section before folding; 

FIG. 4B is a vieW shoWing the straight line and curved line 
fold areas of a gore section; 

FIG. 4C shoWs a detail of an embodiment for an attachment 

device; 
FIG. 5A is a cross-sectional vieW of a folded “B” gore 

section; 
FIG. 5B is a cross-sectional vieW shoWing partial assembly 

of half “A” gore panels connected to a folded “B” gore sec 

tion; 
FIG. 5C is a cross-sectional vieW shoWing an assembled 

shell section comprising a plurality of half “A” gore panels 
connected to a folded “B” gore section at each layer of the “B” 
gore panels; 

FIG. 5D is a cross-sectional vieW shoWing an assembled 
shell section comprising both half “A” gore panels and Whole 
“A” gore panels connected to a folded “B” gore section; 

FIG. 6 is a top vieW of an embodiment of an assembled 
in?atable shell section; 

FIG. 7 is a simpli?ed vieW of an in?atable vessel being 
assembled together as preassembled shell sections are being 
integrated about a structural core; 

FIG. 8 is a cross-sectional vieW along line 2B-2B of FIG. 
2A shoWing another embodiment comprising Whole “A” gore 
sections for the outer layers of the in?atable shell; 

FIG. 9 is a vieW of a single piece in?atable bladder having 
fold lines for folding into a collapsed state; 

FIG. 10 is a cross-sectional side vieW of an in?atable vessel 
shoWing some of the geometric input parameters for calcu 
lating the dimensions of a gore section; 

FIG. 11 is a template shoWing the output data and coordi 
nate system for a “B” gore panel; 


















