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| 2,849,011
‘AIR‘INFLATED TOWER OR THE LIKE

Walter W, Bird, Williamisville, N. Y., assignor to
Birdair Stractiires, Tnc., Buffalo, N, Y.

‘Application Septeiber 26, 1957, Serial No. 686,462
5 Claims. ' (C1. 135—1)

“This “invention teldtes to ‘air supported stfuctures ‘and
Tidre "particiilarly fo “self-érecting air-infiated ‘towers or

“the ‘like.

A. primary object of the invéntion is ‘to ‘provide an
Improved “self-erecting air-supported tower cofistruction
‘Which is adapted to fold jnto minimuin ‘Space ‘when de-
‘flated and ‘to be 'so “tensioned throughout the ‘erection
"Process as'to be self-stabilizing during the erection ‘Process
‘and ‘siibseqiient 'thereto, evén under ‘windy conditions.
"Otlier “objects ‘and advantages of the -ifvention will ‘ap-

“pear from the specification hereinafter.

‘In'the drawing:
_ Fig. 1'is a vertical sectionial view through an appdratus

“of the invention, illustrating the device at an initial §tage
"of “érection thereof;

Fig. 2 is a vértical sectional view ‘throtigh a device ‘of
“the invention showing it in fully rétracted 6r “stow-away”
“Condition; i ) .

Fig. 3-is ‘an elevational viéw showing ‘a first “stage “of
‘inflation ‘and ‘eréétion .of ‘the appdratus ‘of Fig. 2;

Fig. 4'is a viéw cortesponding to Fig. 3 but showing
‘the apparatus 4t an intermediate " stage of “erection; ‘

Fig. 5 is a view cotresporiding to Fig. "4 "but-showing
‘the "apparatus in fally eréct condition;

_Fig. 6 is a'vertical séctional View through’ an’erect tovwer
of the invention embodying a Hovel édntérina dévice;

Fig. 7'is a fragmeérnitary seéctiorial view ‘sHowing détails
.dnd “construction ‘of ‘the tower top plate “and ‘side 'wall
“fabric components, and' showing schematically the device
"at"différent initial stages of a Tetfaction “opération;

Fig.'8 is'a fragmentary ‘Sectionial view corréspondiig to
“portions “of Figs. 1 and 2 "t showing ‘a modificd form
of tower height control mechanism; '

Fig. 9 is a fragmentary sectional view throtgh the
“upper end of the' tower when ' inflated,” and ‘illustrating a
“piodified form “of -support *for - accéssories;

Fig. 10°is 2 horizogal section, on"réduced” scale, taken
‘along line X—X ‘of Fig. 1; and ‘

'Fig. 11 is'an enlarged ‘scale fragmentaty sectional view
‘of ‘a’ detail of the niechanism 6f Fig. 8. ‘

Generally stated, the “invention ‘cortémplatés “#n “jm-
‘proved tower of the type adapted to be ‘erected simply by
inflation by means of moderate ‘air or ‘gas ‘préssure, stich

“as 'by ‘a centrifugal blower.

.. Asshown'in Figs. 125, 7, 10 the tower of the invention
“is’ constructed to ¢omprise ‘generally a base ‘plate or ring

15 having a vertical flange 16 about which is ‘securéd the

lower-end portion of ‘a ¢cone or cylindrically shaped sleeve
of fabric 20 comprising the wall structure:of the “tower
“when inflated. "The bottom-“end of the wall-structure 20
is convéniently fixed to the base. flange '16"by méans’ of
‘an‘encircling cable as indicated at 21 (Fig. 1) ‘or by "any
“other suitable means. “The sleeve 20 is closed at its top
"end either by fabric or by ‘a cap’or platform meiber as
illustrated for example at 22. As shown in better detail
in Fig. 7, the platform 22 iay ‘comprise a shaped ‘metal
plate to include a downwardly curled edge flange 23 and
"& Stiffening flange 24. 'The'sléeve material is conveniently
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affixed to the plate 22 by meass of a rinig ¢lamip 26 held
in place by bolts 27 and embracing the edge of the sleeve
which is rolled over a cable 28. The ouitside diameter of
‘the plate 22 is kept less than the diameter of the adjdcert
pottion of the sleeve 20, for reasons to be explaired
‘hereinafter.

A “tensioning device is -attached to the top plate 22
-and as shown-herein may conveniently comprise a cable
30'fixed at its lower end to a winch or the like as indicated
at'32 and is préferably connected at its upper end to the
‘three or more divergent strands 34 which ‘tie at -their
outer ends to the top plate 22 so that tension forces
through the cable ‘30 will not tend to tilt.the top plate 22,
-As shown in the drawing, intermediatély of its vertical
extent the Sleeve 20 may be provided with a,girdle 35
‘comprising a_reinforcing girth panel sewn or otherwise
Dpermaneritly fixed to the sleeve 20 as indicated at 36
"(Fig. '1) "and :provided with grommets 37 at -intervals
‘therearonnd to which are attached tension cables 38 which
“Wrap upon and are fixedly connected at their lower ends
to winches 40-—40.. Whereas, the drawing herewith: illus-
itrates ‘the ‘device of the invention to inélude a single
[termediate _girth panel .as indicated . at 35 and cor-
Tesponding tension cables 38, it is to be understood that
‘any "pré'ferr@'d nuniber girth panel and tension <control
devices tay be employed, if any, according-to the height
of the tower and “the indicated need. :

AAs illustrated.in-better detail in 'Fig. 1, the winches. 30,

20 40, 40 are -arranged to ‘be selectively operated, as by

piedns of any suitable clutch.devices and a driving . mech-
_‘anism and motor, as ‘indicated . at 44. “The motor and
“wirich "unit is .conveniently carried :upon the base plate
“device 15,-and tipwardly inclined; legs 46 are conveniently

35 “afranged "to .provide vertical suppoit ‘for a suppoit ring

48 diranged ‘to receive the top cover plate.22 when the
“latter ‘s ‘pulled down by .win¢h 32 as to ‘the full line
"position “theréof shown in'Fig, 1. “The base plate ‘15 is
conveniently anchored to.the erection site, as by means
-of ‘gcrews "49 “or the like “as illustzated in Fig. 1;-and a
low pressiite “air blower “as. indicated . at ‘50 or other .air
“Supply ‘device "such “as a pump, gas c¢ylinder or generator
“is ‘arranged to “deliver air.or_gas under ,pressure to the
- ifiterior -of the ‘sleeve 20 ‘for purposes to be explained

45 Heréinafter,

. Thus,"it"will “be ‘appreciated”that the tower’ fabrication
“as . hereinabove described is' ddapted for.storage and trans-
-poit putposes.to be collapsed and/or folded in its fully
“deflated 'form pon the supporting frame comprising the
legs ‘46 and the suppoit ring 48; as in the manner illus-

“trated in Fig. 2°of the drawing herewith. The device .of

’ ‘tﬁe'in\iention is designed for many purposes under a, large
. “variety “of installation conditions, .and may ‘for example

Ve carried “on a transport véhicle: with 'the base ring 15
5 5' permanently mounted  thereon. -
. signed for field erectién purposes, and'thus upon unload-

Or, the unit may be de-

Ing "of the unit ‘at the crection ‘site, the base ring 15.is
“fitst "anthicred to’the ‘ercund “and ‘the air supply device

"750°is" then’ activated to commience inflation. of . the struc-

“ture.” “As ‘dir “moves into the “structure “the winches 40
- controllinig, the cables 38 are ‘initially ‘braked to, permit. the
- air to’first inflate the sleeve only ihto the condition shown
“in“Fig.”3. “Then, the winches 46 ‘are.permitted to unwind
- "in‘response’ to” further tower inflating tensions transmitted
‘to'the cables 38,"as"‘by'se‘lective‘s'lipping of the clutches

controlling "the winches .40—40. ‘At the same time-the
" wineh*32 controlling the tension cable 36 is held braked,
“Whereby the structure next assumes the condition shown
“In its"solid' line positions 6f Figs. 1 and 4. Thus, the.in-
“flating: 4ir; initially ‘causes the lower portion. of the. tower
“structure to rise as’to the positions shown. in Figs. 1, 4,
" while | béing “constantly " under "restraint ‘of the " tension
""¢ables'38,
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This mode of operation maintains the partially erected
tower in stable condition and invulnerable to wind gusts
or the like throughout the erection process. Upon com-
plete release of the lengths of the tension cables 38 (at
which point the girth panel 35 will ‘have attained its
ultimate elevated position) further erection of the tower
structure is then obtained by restrained relief of the
- windlass 32 controlling the tension cable 30. The air
input is thereupon permitted to cause the centrally folded
top portion of the tower structure to rise upwardly with-
in the annular wall formed by the previously erected
lower portion of the structure, and to exfoliate upwardly
and into the condition illustrated by Fig. 5 of the draw-
ing herewith. Throughout the entire erection process the
different portions of the tower structure are maintained
under the centralizing tension effects of the cables 38
and 30, as cxplained hereinabove; although if desired ex-
ternal guy wire devices such as are indicated at 54, 56
(Figs. 4, 5) may of course be additionally employed.
Subsequent deflation and controlled collapse and nesting
of the structure into the transport or storage configuration
thereof shown in Fig. 2, is attained by simply permitting
escape of the inflating air and reverse operation of the
winches 32—49 by the motor 44.

The tower of the invention may be employed for a
variety of purposes, such as for support of military field
equipment or the like. In the drawing herewith, for ex-
ample, a searchlight or radar reflector device is illus-
trated at 60 as being carried by the top plate 22. How-
ever, it will of course be understood that the tower may
be used for any other purpose; and that the top plate
22 may for example mount an interiorly supported func-
tional component as indicated at 62 (Fig. 9) in lieu
of the exteriorly mounted apparatus as shown in Figs.
1-5. Also, as shown in Fig. 6, the tower of the inven-
tion may be readily constructed to include an antenna
device which may be in the form of a metallic screen or
metal coated fabric or the like as indicated at 65 applied
to the interior or to the exterior of the tower sleeve mate-
rial, and comprising any desired vertical portion thereof,
as may be preferred.

1t is a particular feature of the construction of the in-
vention that when the tower is in fully erected condition
the upper end of the sleeve 20 rolls over the rounded edge
portion of the top plate 22, as shown in Fig. 7. Then,
. during the initial stage of deflation of the tower, when
the air pressure is relaxed and the cable 30 is first pulled
upon, the top plate moves downwardly inside of the
sleeve structure 20 without interferences therewith. The

" freed portion of the sleeve structure 20 thereupon folds

outwardly and upwardly above the top plate 22 into pro-
gressively larger annular folds as shown by the broken
line illustration in Fig. 7. Thus, as the top plate con-
tinues to be drawn downwardly inside of the infolding
material of the sleeve member 20, there is thereby pro-
vided a natural infolding and nesting of the tower parts
as the sleeve 20 is deflated and retracted into its compactly
folded condition as shown in Fig. 2.

As shown in Figs. 8, 11, the base support structure of
the device may be modified to provide another form of

progressive control of the inflating operation. For ex-
" ample, in lieu of the open leg supports 46 referred to
hereinabove, the support ring 48 may be carried by an
airtight frusto-conical shell 70 welded or otherwise fixed
at its lower end to the base ring 15. The horizontal
flange portion 72 (Fig. 11) of the ring 48 is dimensioned
to receive in vertical support an annular ring 74 carried
by the girth panel 35 hereinabove mentioned.

A resilient gasket or the like is preferably provided

between the mating surfaces of the rings 48, 74, so as to

render the juncture therebetween to be substantially air-
tight. Air passageways as indicated at 76 are provided
in the wall of the ring 48; and as shown in Fig. 8 in
this form of the arrangement the air supply device 50 is
connected to deliver into the interior of the shell 70. Re-
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leasable latch devices as indicated at 78—78 are carried
by the shell 70 and are so arranged that their latch por-
tions extend into holding connection with registering lugs
79 formed on the girth ring 74. The ring 74 initially
seats downwardly upon the support ring 48 and is latched
thereto by means of the spring urged latch devices 78.

When air is first discharged into the interior of the
device it enters the shell 70 and then flows upwardly and
out through the apertures 76 and thence into only the
upper portion of the sleeve 20, thereby causing it to in-
fiate and exfoliate upwardly as illustrated by way of
example in Fig. 8, if the tension cables 30, 38 are initially
held down. - Then, upon release of the winch controlling
the cable 30 the top plate 22 will be permitted to rise
upwardly through the center of the previously inflated
upper portion of the sleeve; until the entire upper portion
of the tower above the girth panel 35 is inflated into up-
standing form. Thus, at this position of the apparatus
it is fully usable in “half-mast” form, wherever such erec-
tion of the tower to intermediate elevation is sufficient
for its intended purpose.

If, however, it is required to erect the tower to its full
height, the inflation operation is commenced as explained
hereinabove but the latches 78—78 are released prior to
release of cable 30. This permits air to flow into the
lower component of the sleeve 20. As soon as this lower

" section is inflated the cables 38—38 are permitted to play

30

out in response to the pull of the inflation pressures
until the lower section of the sleeve is fully extended.
The cable 30 is then permitted to play out whereby the
plate 22 rises from the support ring 48 and the upper
section of the tower exfoliates until the apparatus is

. in its fully extended form. To retract this tower the

35
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65

internal inflation pressure is reduced and cable 30 is
pulled down by winch 32 until the platform 22 seats upon
the support ring 48. The cables 38-—38 are then puiled
down by their winches to the condition illustrated in
Fig. 8 whereupon total release of the internal air pressure
permits the entire assembly to collapse into folded form.
As explained hereinabove, throughout the entire erec-
tion process the cables 30, 38 are maintained under ten-
sion so as to stabilize the structure against deflections
laterally, such as in response to wind gusts or the like.

It is of course to be understood that although only a
few forms of the invention have been illustrated and
described in detail, it will be apparent to those skilled in
the art that the invention is not so limited but that various
changes may be made therein without departing from
the spirit of the invention or the scope of the appended
claims.

I claim:

1. ‘A self erecting air inflated tower comprising a rigid
base member, an elongated sleeve formed of flexible sub-
stantially airtight material fixed at its bottom end to said
base member and having a reduced diameter closure
member at its upper end sealing the latter, girth panel
means encircling said sleeve member intermediately of
its ends, tension cables extending separately. from said
closure member and from said girth panel interiorly of
said sleeves, winch means selectively controlling release
and tensioning of said cables, whereby said tower may be
progressively inflated and deflated by alternate input and
release of air from the interior of said sleeve coincident
with selective actuation of said winch means.

2. A self erecting air inflated tower comprising a base
member, an elongate sleeve formed of flexible substan-
tially airtight material fixed at its bottom end to said base
member and having a closure member at its upper end
sealing the latter, girth panel means encircling said sleeve
member intérmediately of its ends, tension cables extend-
ing separately from said closure member and from said
girth panel, winch means selectively controlling release
and tensioning of said cables, whereby said tower may
be erected by inflation and deflated by controlled escape
of .air from. the interior thereof coincident with selective



2,849,011

5
actuation of said winch means thereby stabilizing said
tower laterally throughout the erection and deflation
operations.

3. A self erecting air inflated tower comprising an
elongate sleeve formed of flexible substantially airtight
material adapted to be fixed at its bottom end to a base,
said sleeve having a reduced diameter closure member
at its upper end sealing the latter, tension cable means
extending from said closure member, winch means selec-
tively controlling release and tensioning of said cable
means, whereby said tower may be progressively inflated
and deflated by alternate input and release of air from
the interior of said sleeve coincident with selective actua-
tion of said winch means.

4. A self erecting air inflated tower comprising a base
member, a cone-shaped sleeve formed of flexible substan-
tially airtight material fixed at its bottom end to said base
member and having a closure member at its upper end
sealing the latter, girth panel means encircling said sleeve
member intermediately of its ends, tension cables extend-
ing separately from said closure member and from said
girth panel, lateral guying means extending from said
sleeve, winch means selectively controlling release and
tensioning of said cables, whereby said tower may be
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erected by inflation and deflated by controlled escape of
air from the interior thereof coincident with selective
actuation of said winch means thereby stabilizing said
tower laterally throughout the erection and deflation
operations.

5. A self erecting air inflated tower comprising a base
member including an air chamber having an air outlet,
an elongate sleeve formed of flexible substantially airtight
material fixed at its bottom end to said base member and
having a reduced diameter closure member at its upper
end sealing the latter, girth panel means encircling said
sleeve member intermediately of its ends, tension cables
extending separately from said closure member and
from said girth panel interiorly of said sleeve, winch
means selectively controlling release and tensioning of
said cables, valve means carried by said girth panel and
adapted upon descent of said panel to its downwardly -
retracted position to close said air outlet, whereby said
tower may be progressively inflated and deflated by
alternate input and release of air from the interior of said
sleeve coincident with selective actuation of said ‘winch

.means.

No references cited.



