Sept. 2,1958 E. W. LEATHERMAN 2,850,026
~ ATRPLANE HANGAR -
Filed July 1, 1954 _ . 3 Sheets-Sheet 1

74

27 467

HEL,
A
3

\ |
4

F
ol ™

’
%

HELIUM
1
6 |
,/”l““\/f’f“ﬂ Ve
HEL '
- 4
v
28
V
I

2
¥
/M

1
HEL.

AIR
28

15

1

§

A

7 I
25

6
2

17

.~ INVENTOR.
Earl W. Leathermarn

BY -
j / iézﬂwthEn’

7
N




. Sept. 2, 1958 " E. W. LEATHERMAN - 2,850,026
' o ATRPLANE HANGAR o
Filed July 1, 1954 I S 3 Sheets-Sheet 2

INVENTOR.
Leatherman

Earl W

ATTORNEY



“Sept. 2, 1958
o AIRPLANE HANGAR
‘Filed July 1, 1954 |

. E. W. LEATHERMAN

2,850,026

5 Sheets—Sheet 3

————, 33
o - R )
T T~ *-I..--...__ HE\ -Hfhh’--. -- w- 5
—_— Tt H‘--... \\ HHH
\:.Hx \\ \\-... \\‘\
<o~ . N> N
Y \ NN ~
\ \ \, *\\ | ~
4/ \\\ \\ \\ ‘N‘H .\.
\ N N
S O\ \ \ NN
\ \\ NN N
. N N
NN\ \ \ AN
| \\\\ \ \\ \ N \'\' P
v\ | 9
N\ \\_ \\ /)\ \ J/
AT S
\ \ \ \ \ \
\ SR \ \
\ Vo \
\ T VY
- | R
42 | ¢ e | 2
L 43
—
34 I J6
s 33
Fig.6
| INVENTOR.
‘72 Earl W. Leathermarn
43 7 | 7

ANt

- ATTORNEY



United States Patent Office

.2,850,026
AMLANE HANGAR

Earl W. Leatherman Akron, Ohio, assignor to Geodyear
Afrcraft Corperatlon, Akron, Ohm, a corporation of
Delaware

“Application July 1, 1954, Serial No. 440,743
5 Claims. (CL 135—1)

“This invention relates to the construction of shelters
and in particular to that of large, light-weight airplane
hangars of cellular gas-inflatable structure made of fabric
and which is capable to be erected by mﬂatmg it and dis-
mounted by evacuation within a minimum of time.

‘Heretofore, it has been known to build Quonset-shaped
shelters of relatively small spans used for various purposes
out of canvas material in combination with rigid support-
ing arches made of light metal. Such construction, how-
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Fig. 6 is a fragmentary longitudinal side view, shewn |

' partly in section, of Fig. 5.
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ever, useful for small sized shelters, would not be ap-

plicable for shelters to house giant airplanes hawug wing
spans of two hundred and more feet.

It is the general object of the invention to avoid and
overcome the foregoing and other diffi
jections to prior art pr actices by providing a shelter which
is light in weight and therefore easily transportable, capa-
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culties of and ob-

30

ble of easy erection, as well as, dismountable Wlthlll short-

est possible time at low cost. |
Another object of the invention is to prowde a novel
way of operating the hangar door by deflating and in-
Rating, respectively, the air inflated cells at the door end
of the hangar structure for passage of an airplane.
~ The aforesaid objects of the invéntion and other ob-
jects which will become apparent as the description pro-
ceeds are achieved by providing a gas inflatable-shelter

or hangar structure of gas-impermeable fabric which 1s -
divided into a plurality of separately inflatable fransverse

cells some of which having parallelly spaced side walls
and adjacent thereto, at both ends, cells having converg-
‘ing side walls radiating from a common. line on the
‘ground at each end so that longitudinally the shelter has
‘a parallel center section with adjoining end sections con-
toured as quarter circles to close both ends of the shelter.
“Some of the cells are inflated, partly with helium, to pro-
vide the necessary lift for erectmg the shelter and for sup-
porting it, and partly with air, whereas the remammg
cells are inflated only with air at proper pressure to give
‘the shelter its shape and stiffness. By inflating some of
the cells at one end of the shelter partly with helium and
some only with air these cells can be operated to func-
tion as hangar door for moving an airplane in and out.
This is accomplished by evacuating the air-inflated cells
 which then will be lifted by atmospheric pressure, as well
as, by the cells containing helium. Inflating the evacu-
ated air cells again will close the hangar.

For a better understanding of the invention reference'

should be had to the aecempanymg drawings, wherein
Fig. 1 is a cross-sectional view, taken on line I——-I of
Fig. 3, of one embodiment of the invention, |
Fig. 2 is a longitudinal side view of Fig: 1, showing
one half in cross-section taken on line II—II of F1g 3,

Fig. 3 is a plan view, partly broken off to show the door:

in the bottom cell,
Fig. 4 is a fragmentary longitudinal cress-—sectwnal view
taken on line II—II showing the door air cells evacuated,
Fig. 5 is a half cross-sectional view, taken at V—V of
Fig. 6, of a modification of the hangar shown in Figs.

1104,

ments inflated with- air.

With spec1ﬁc reference to the form of the invention
illustrated in the drawings, Figs. 1 to 4, the numera] 1
indicates generally the air and gas inflated hangar struc-
ture which for reasons of easier -handling in transporta-
tion and erecting is composed of several sections, for in-
stance, a middle section A joined together at 2 with
section B and at 3 with section C. Section A 1s divided
by walls 4 into arch-shaped cells 5, 6, 7, 8 and 9, each
of which being provided with a pair of floating dia-
phragms 10 dmdmg each cell into a middle compart-
ment inflated with helium and into two side compart-
The walls 4 of the cells 6, 7 and
8 are parallel, whereas those of the cells 5 and 9 con-
verge at the transverse hangar floor lines 11 and 12, re-
spectively. Section B consists of six cells, 13 to 18, all
inflated entlrely with air .and with the planes of their Slde
walls converging at the floor line 11, whereas section- C,

also consisting of 6 cells, 19 to 24, with the planes of

their side walls converging at the floor line 12. The cells
19, 20 and 22, 23 are inflated entirely with air, whereas,
cells 21 and. _24 provided with diaphragms 10 contain
helium and air. All cells and compartment are provided
with separate inflation sleeves. The inflation pressure

_.apphed to all cells is kept above that of the atmosphere

to give the structure the necessary ngldlty In order to

~open the hangar for moving an a1rplane in or out, the

air in the cells 19, 20 and 22, 23 is evacuated therefrom
so that the lifting gas contamed in the cells 21 and 24
will cause to lift these cells fogether with the evacunated

~ air cells to a height permitting the passage of an airplane.
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converging- side walls, is fastened to a

More specifically, a hose manifold 45 connected to a
pump 46 driven by a reversible motor 47 may be used

to inflate or deflate cells 19, 20, 22 and 23 to close or
open the hangar, as will be understood Opposite there-
of is pmwded a door 25 built into the bottom air cell

18 made in two parts for the passage of trucks. At-
tachments 26 at the bottom of the cells are anchored in
suitable foundations 27 and outside guy lines 28 and 29

| tangentlaﬂy attached to the fabric structure. hold the
same in secure position on the ground. Each of the four

sroups of guy lines 28, extending from the cells having
single anchorage
30. This arrangement makes it possible to operate the
pneumatic door without removing the guy lines 28 from
the movable cells being held thereby in proper position.

The guy lines 29 on this side of the hangar are provided

with quick-release devices to open and -close the pneu-
matically operated door at a minimum of time. Be-
tween some of the cells are provided catenaries 31 from
which are suspended emergency guy lines 32, which
01d1nar11y are not in use but will be secured to the ground
in case of high winds to give the hanga:r addmenal'
safety, | |

For smaller size shelters OF hangars a modlﬁcatlen |
of the invention is. illustrated in Figs. 5 and 6. In this
case the hangar structure, de51gnated in general by the
numeral] 33, is inflated entirely. by air and composed of
arch-shaped transverse, cells 34 having a wide support-
ing base and parallel 31dewalls 33, as well as, of cells

36 havmg converging sidewalls 33. The cells 36 ex-

tend in both directions from the cells 34 to form hangar
ends of, longltudmally, quarter circular contour, one end
of which is to be operated as a door by evacuating the
air from as many cells 36 as is necessary to prowde an
opening sufficiently large to move an airplane in and out
of the hangar. By evacuating these cells, startmg at the
bottom, they will move upwards and swing by atmos-
pheric pressure about a common axis 37 along which
the cells 36 are anchored by cables 38 on the inside and
by cables 39 on the outside of the hangar, All cells are
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provided on the inside with a plurality of transverse
fabric connections 49 between adjacent side walls 35.
These fabric connections, however, may take the shape
of catenaries laced together. For practical reasons, the
radial cells 36 end short from the axis 37, but are anchor-
ed with their side walls, provided with catenaries, along
the axis 37. Some of the side walls or diaphragms 35

forming the cells may extend inwardly as catenaries 41

to which emergency guy lines can be attached for addi-
tional anchorage in:case of adverse wind conditions. The

catenaries 41 may also be used for supporting lights or
for other purposes. Anchor means 42 are provided at
the bottom inside and outside of, and catenaries 43 be-

tween the cells 34 to hold the fabric structure firmly on
the ground by ties 44.

From the aforesaid it will be recognlzed that the erec-
tion of shelters -according to the invention is very simple.
First, with the necessary ground anchors in place and the
guy lines and other attachment means on the fabric struc-

ture secured to the ground anchors while the fabric °

structure i1s spaced out on the ground, and blower and
suction equipment has been set up, inflation with gas and
alr; respectively, by blowers will automatically raise the
fabric structure and give it shape, strength and rigidity at
required pressure. The operation of the hangar doors is
equally simple since it is accomplished either by evacua-
tion or by inflation of some of the cells for opening and
closing the door, respectively.

While certain representative embodiments and details
have been shown for the purpose of 111ustrat1ng the 1n-
vention, it will be apparent to those skilled in this art
that various changes and modifications may be made
therein without departing flom the spirit or scope of the
invention, | |

What I claim:

1. A closed airplane shelter, or the like, made of gas-
impermeable fabric and having an arch- Ilke Ccross-section
with both ends of the shelter forming in side view sub-
stantially a quarter circle, said shelter being composed of
a caternary-contoured outer wall, a catenary-contoured
mner wall spaced from the outer wall and united there-
~with at the shelter base, transverse partitions between op-
posite wall catenaries dividing the space between said
walls into cells each extending the full width of the
shelter, gas in the cells at a pressure above that of the
atmosphere, at least certaln of the cells at one end of
the shelter being deflatable, and means for evacuating the
deflatable cells to be lifted by atmospheric pressure so as
to provide a doorway in the shelter.

2. A closed airplane shelter, or the like, made of gas-
impermeable fabric and having an arch-like cross-section
with -both ends of the shelter forming in side view sub-
stantially a quarter circle, said shelter being composed
of a catenary-contoured outer wall, a catenary-contoured
inner wall spaced from the outer wall and united there-
with at the shelter base, transverse partitions between op-
posite wall catenaries dividing the space between said walls
into cells each extending the full width of the shelter.
pairs of spaced transverse diaphragms in certain ones of
sald cells dividing them into a center compartment and
side compartments, said center compartment being in-
flated with helium and said side compartments with air,
pairs of deflatable, fully air-inflated cells at one end of
the shelter being located between adjacent, partly helium-
inflated cells, and means for evacuating the deflatable
~cells to be lifted by the. helium and in addition by at-
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mospheric pressure so as to provide a doorway in the
shelter.

3. An airplane hangar comprising an inflatable gas-
impermeable self-supporting fabric structure including
spaced outer and inner wall portions, and partitions con-
necting sald wall portions to form a plurality of trans-
verse cells each extending the full width of the hangar,
the cells included in the hangar middle portions being
formed by vertical partitions and the cells positioned at
the ends of the hangar being formed by partitions posi- |

ticned in planes converging at common transverse axes
on the hangar floor, said end cells having quarter circular

contour 1n longitudinal section.
4. An airplane hangar comprising an inflatable gas-
impermeable self-supporting fabric structure including

- spaced outer and inner wall portions, partitions connect-
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ing said wall portions to form a plurality of transverse
cells each extending the full width of the hangar, the cells
included in the hangar middle portion being formed by
vertical partitions and the cells positioned at the ends
of the hangar being formed by partitions positioned in
planes converging at common transverse axes on the
hangar floor, said end cells having quarter circular con-
tour 1n longitudinal section, and a pair of spaced dia-
phragms within a group of adjacent cells 1n the hangar
middle portion and also in at least two non-adjacent
cells on one of the hangar end portious with one of them
being a bottom cell, said diaphragms dividing said cells
into a center ccmpartment inflated with helium and end
compartments inflated with air, whereas, all other cells
are inflated with air only, the helium furnishing addi-
tional support to the structure and also acting as a lifting
force for one end of the hangar to be operated as a door
swingable about one of said transverse axes when the air

cells between the cells carrying helium are evacuated and
‘which door is closed by again inflating the air cells.

5. A closed airplane sheiter. or the like, made of gas-

1mpermeable fabric and having an arch-like cross-sec-

tion with both ends of the shelter forming in side view
substantially a quarter circle, said shelter being com-
posed of a catenary-contoured outer wall, a catenary-con-
toured inner wall spaced from the outer wall and united
therewith at the shelter base, transverse partitions between
opposite wall catenaries dividing the space between said
walls into cells each extending the full width of the shel-
er, gas in the cells at a pressure above that of the at-
mosphere, at least certain cells at onec end of the shelter
being inflated with a gas lighter than air, and means for
deflating at least certain other of the cells at said end
of the shelter to allow the cells inflated with gas lighter
than air to lift and provide a doorway in the shelter.
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