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(57) Claim

1. A multi-lobed, double wall inflatable vault, which can
be deployed and retracted, confining, between its walls, a
layer of air under pressure and composed of a plurality of
distinct, inflatable hollow beams arrénged side by side,
each beam comprising four zones, two lateral zones of which
form the webs and two =zones, respectively the lower and
upper zones, of which form the flangeé of the said beam,
and each beam being formed by a single continuous envelope
ensuriig the continuity of the leaktigﬁtness of the volume
which it confines, equivalent webs of two contiguous beams
being held opposite each cther by means of continuous
longitudinal flaps, each continucus flép being formed by a
T-shaped profiled section, the two flanges of which being
fastened on the envelope of each beam and the central
tongue of which being intended to receﬁve mechanical means
for linking with the equivalent flap of the continuous
beam.
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(57) Abstract

An inflatable canopy (1) with a multilobed double wall, which can be extended and collapsed, enclosing a pressurized in-
ter-wall air layer and consisting of a plurality of separate inflatable hollow beams (A, B, C...M, N) arranged side by side. Each
beam comprises a continuous outer skin (2) including two webs (3, 4) and two flanges (5, 6). The corresponding webs (3, 4) of two
adjacent beams are held opposite each other by continuous longitudinal lips (10) attached to the skin of each beam and compris-
ing mechanical connecting elements for engaging the corresponding lip (10) of the adjacent beam.

(57) Abrege

La présente ir » »rion a pour objet une voute gonflable (1) & double paroi polylobée, déployable et escamotable confinant
une couche d‘air ir* i sous pression et composée d'une pluralité de poutres creuses (A, B, C,...M, N) gonflables, distinctes et
disposées cote a cC:- jue poutre est formée par une enveloppe continue (2) comprenant deux ames (3, 4) et deux semelles (5,
6). Les ames homc .3, 4) de deux poutres contigués sont maintenues en vis-a-vis par des bavettes (10) continues et longitu-
dinales, fixées sur :nveloppe de chaque poutre et comportant des moyens mécaniques de liaison avec la bavette homologue

(10) de la poutre contigué.
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Inflatable vault

The subject of the present invention is a multi-
lobed, double-wall inflatable vault, only the blade of
air included between the ¢twc walls of which 1is
pressurized, thus leaving the space which it covers at
ambient pressure.

Generally, these inflatable vaults comprise a
plurality of longitudinal beams arranged side by side,
means of sliding of it least one longitudinal end of the
beams along at least one deployment or folding path and
means for supplying the said beams with inflation fluid.

This type of vault is designed in order, inter
alia, to permit its deployment by means of simple
inflation, as well as its retraction by deflation, which
makes it possible, as desired, toc cover a space for the
purpose of protecting it £from bad weather and for
uncovering it in fine weather. .

Such a vault may be used for temporarily covering
large-sixze installations, such as stadia with stands for
the spectators. In this case, it represents an enormous
surface area of fabric, weighing from 50 to 100 tonnes,
which is impossible to produce in the factory, to
transport and to install as a sianglie completely finished
assembly. However, if the vault is produced as several
elements, it is advisable, on the one hand, for these
elements to be totally completed, tester in the factory,
particularly to check their leaktightness, and, on the
other hand, for the assembly of rhese elements together
to be easy, rapid and to require no costly site
equipment.

Vaults of this type are already known, in which
the deployment and retraction can be produced by means of
simple inflation and deflation, in which only the space
between the two walls is pressurized and which are
described, particularly, in patents FR-A-2,166,397 and
FR-A-2,326,544.

Patent FR-A-2,166,397 relates to an inflatable
structure including a succession of inflatable box
structures which bear on one another when they are
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inflated and which are placed between two sheets to which
they are fastened, the said sheets being stretched by the
box structures on inflation of the structure. Given the
design of this structure, it cannot be applied to large-
size constructions which i8 one of these objectives which
the present invention proposes to achieve.

Patent FR-A-2,326,544 relates to an inflatable
flexible structure consisting of a nave with at least two
walls, which can be deployed and folded or retracted,
composed of a series of contiguous chambers which can be
flattened and pressurized, the dividing walls of which
space apart the cuter and inner and, optionally, median
walls of the said nave. The multiple elements making up
the vault are thus simple elementary panels of leaktight
fabric which it is necessary to assemble on site in order
to produce continuous links which are both strong and
leaktight over great lengths, which requires very precise
manufacturing tolerances and considerable tricky assembly
work on site which does not guarantee the total
reliability of the product obtained.

An inflatable vault is also known from patent
FR-A-2,621,944, in which each beam includes two opposite
panels forming flanges and each constituting one of the
lobes of the inner or outer wall of the vault and two
lateral panels forming the webs of the beam.

Equivalent panels of the adjacent beams are
connected together with the aid of discontinuous
mechanical linking means comprising, on the one hand, a
series of flaps extending the panels of each beam along
at least one of their longitudinal edges and, on the
other hand, a plurality of profiled sections slipped one
behind the other, simultaneously from one end to the
other of each of the said flaps to be joined.

Such linking meane pose problemse owing to the
fact that each beam i8 composed of at least two
independent panels, the corresponding flaps of which must
be inserted in tha profiled sections at the same time as
the flaps of the penels of tbe adjacent beam, and this
has to be done over the entirs langth of the beams.
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In order to remedy these drawbacks, the object of the
present invention is to provide an inflatable vault in
which the assembly of the inflatable hollow beams is

facilitated. ;

5 To this end, the present invention provides a multi-
lobed, double wall inflatable vault, which can be deployed
and retracted, confining, between its wglls, a layer of air
under pressure and composed of a plu%ality of distinct,
inflatable hollow beams arranged side by side, each beeam

10 comprising four zones, two lateral zones of which form the
webs and two zones, respectively the lo@er and upper zones,
of which form the flanges of the said Peam, and each beam
being formed by a single continuous enrelope ensuring the
continuity of the leaktightness of the volume which it

15 confines, equivalent webs of two contiguous beams being
held opposite each other by means of continuous
longitudinal flaps, each continuous fldp being formed by a

et T-shaped profiled section, the two flanges of which being

< fastened on the envelope of each be&m and the central

" 20 tongue of which being intended to receﬂve mechanical means
for linking with the equivalent flap[of the continuocus

o** beam. !
) According to further preferred ch%racteristics of the
TS invention: |
:ﬁ;i 25 - ‘the profiled section is formed by the folding of at
N least one strip of coated fabric, 3
et - the mechanical linking means co&prise:
ngeeed - eyelet holes which are uniformly| spaced and arranged
i::: opposite one another on the tongues of #wo equivalent flaps
$te% 30 of two contiguous beams, |

- continuous filler strips trapped?along the free edge
of the corresponding tongue, ;
~ at least one continuous link glipped successively
from top to bottom and from bottom toftop in the pairs of
35 eyelet holes arranged opposite one anokher
i
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of the tongues of two equivalent flaps,

- the mechanical linking means are formed by slide
closures each comprising two half-parts attaching to each
other or detaching from each cther on passage of a slider,
each half-part being fastened on the tongue of one of the
two equivalent flaps of two contiguous beams,

- each tongue of the flaps is formed from two parallel
lips between which is fastened a band supporting one of the
two half-parts of the corresponding slide closure,

- the webs and the flanges forming the continuous
envelope of each beam are formed by intersecting surfaces,
the said flaps being fastened along and on either side of
the intersections of the said surfaces,

- the webs and the flanges forming the envelope of
each beam are formed by mutually tangent surfaces, the said
flaps being fastened along tangent 1lines of the said
surfaces,

- the flaps located on one and the same side of each
beam are continuous and form a loop at each end of the said
beam.

According to further preferred characteristics of the
invention:

- the inflatable vault comprises movable bearing
fittings, arranged between the ends of two contiguous beams
and connected to the flaps of the said contiguous beams, at
the level of the end loops of the said flaps, by fastening
means, the said bearing fittings interacting with a fixed
base equipped with guide means, the profile of which
determines a deployment and folding path of each of the
said beams,

- the fastening means are formed by bolted small bars
gripping the tongue of two contiguous flaps.

The present invention will be better understood with
the aid of the detailed description which will follow,
given by way of example with reference to the appencded
drawings, in which:

- Fig. 1 is a diagrammatic overall view of a vault

according to the invention, in a section according.
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to a plane parallel to the direction of its deployment,

- Fig. 2 is a diagrammatic view in section of a
vault portion according to a first embodiment of the
invention, .

- Flg. 3 is a diagrammatic view in section of a
vault portion according to a second embodiment of the
irvention,

- PFig. 4 is a view in cection of a f£first
embodiment of the mechanical means for 1linking two
contiguous beams,

- Fig. 5 is a plan view of the mechanical linking
means of Fig. 4,

- Fig. 6 is a view in section along the line 6-6
in Pig. 5,

- Fig. 7 is a view in section of a second
embodiment of the mechanical means for 1linking two
contiguous beams,

- Fig. 8 is a diagrammatic view of one end of a
beam of the vault according to the invention,

- Fig. 9 is a view in section of the means for
fastening bearing fittings on two contiguous beams.

In Fig. 1, a multi-lobed, double-wall inflatable
vault, which can be deployed and retracted, has been
shown diagrammatically, denoted overall by the reference
1.

This vault 1 confines, between its walls, a
volume of air under pressure and is composed of a plural-
ity of distinct and leaktight inflatable hollow beams, A,
B, C ...M, N which are arranged side by side.

Each beam A, B, C, ... consists of a continuous
envelope 2 ensuring the continuity of the leaktightness
of the velume which it confines and composed of four
zones, two lateral zones of which form the webs 3 and 4
and two zones, respectively the upper zocne and thae lower
zone, of which form the flanges 5 and 6 of each beam.

According to a first embodiment shown in Fig. 2,
the webs 3 and 4 and the flanges 5 and 6 forming the
continuous envelope 2 of each beam A, B, C, ... are
formed by surfaces which intersect at four
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intersections 7.

According to a second embodiment shown in Pig. 3,
the webs 3 and 4 and the flanges 5 and 6 forming the
continuous envelope 2 of each beam A, B, C, ... are
formed by mutually tangent surfaces.

The equivalent webs 3 and 4 of two contiguous
beams A, B, C, ... are held opposite each other by
continuous and longitudinal flaps 10 fastened on the
envelope 2 of each beam and including mechanical means
for linking with the equivalent flap 10 of the contiguous
beam.

In the case in which the web3 3 and 4 and the
flanges 5 and 6 of each beam A, B, C, ... are
intersecting, a flap 10 is fastened along each
intersection 7 (Fig. 2).

In the case in which the webs 3 and 4 and the
flanges 5 and 6 of each beam A, B, C, ... are tangent, a
flap 10 is fastened along the tangent lines of the said
webs 3 and 4 and of the said flanges 5 and 6 (Fig. 3).

As shown in Figs. 4 to 7, each flap 10 which are
continuous is formed by a T-shapsd profiled section, the
two flanges 11 and 12 of which are fastened on the
envelope 2 of each beam A, B, C, ... and the central
tongue 13 of which is intended to receive the mechanical
linking means.

The profiled section is formed, for example, by
the folding of at least one strip of coated fabric.

By referring, now, to Figs. 4 to 6, a description
will be given of a firat embodiment of the mechanical
meane for linking two contiguous beams.

These mechanical linking means comprise, on the
one hand, crimped, metallic eyelet holes 15 which are
uniformly spaced and arranged opposite one another on the
tongues 13 of the equivalent flaps 10 of the contiguous
buvams A, B, C, ..., and, on the other hand, continuous
filler strips 16 trapped in a hem formed by the free edge
of each tongue 13.

The 1link of two contiguous f£flaps 10 and,
consequently, of the beams together is produced by a
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continuous link 17 such as, for example, a cable or a
lace slipped successively from top to bottom and from
bottom to top in the pairs of eyelet holes 15 arranged
opposite one another of the tongues 13 of two equivalent
flaps 10.

By referring, now, to Fig. 7, a description will
be given of a second embodiment of the mechanical means
for linking two contiguous beams.

In this case, the mechanical means for linking
two contiguous flaps 10 are formed by a slide closure 20.

Each slide closure 20 is composed of two half-
paris 21 and 22 attaching to each other or detaching from
each other on passage cf a slider which is not shown.

Each half-part 21 and 22 of the slide closure 20
is fastened on the tongue 13 of a flap 10 by means of a
continuous band, respectively 23 and 24, supporting the
corresponding half-parts 21 or 22.

In order to improve the leaktightness and ﬁo
protect the slide closure 20, each tongue 13 of the flaps
10 is formed from two parallel lips 13a and 13b between
which is fastened the band 23 cr 24 supporting one of the
two half-part 21 or 22 of the corresponding slide closure
20, the lip 1l3a of one of the tongues 13 straddling the
lip 13a of the other tongue 13.

The flaps 10 located on one and the same side of
each beam A, B, C, ... are continuous and form a loop 30
at each end of the said beam, as shown in Fig. 8.

As shown in Figs. 8 and 9, the vault 1 according
to the present invention comprises movable bearing
fittings 31, arranged between the ends of two contiguoue
beams, for example A and B, and connected by fastening
means 32 to the flaps 10 of the said contiguous keams at
the level of the end loops 30 of the said flaps 10.

The fittings 31 interact with a fixed base 33
equipped with guide means 34, the profile of which
determines a deployment and folding path of each of the
beams A, B, C, .... The fastening means 32 of the
fittings 31 with the contiguous tongues 13 of two flaps
10 are formed by two longitudinal small bars 35 each
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gripping, by means of bolts 36, a tongue 13 against the
corresponding fitting 31. Each small bar 35 bears on the
filler strip 16 of the tongue 13.

The advantages of the present invention result
essentially from the possibility which it offers of
producing vaults of very large dimensions, composed of a
plurality of component elements which are easy to
manufacture, easy to transport and to assemble with no
special tooling, directly on site, and which may be
erected or retracted very rapidly.

The inflatable vault according to the present
invention applies to the prcduction of a roof for stadia,
swimming pools, tennis courts, sports halls, restaurants,
theatres, exhibition halls or shops, diverse
installationa, leisure parks, conference halls or large-
size storage sheds.

It is particularly adapted to the protection
against bad weather of places frequented by the public
and which it is desired, nevertheless, to uncover in fine
weather, but it may also apply to permanently roofed
installations.
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CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A multi-lobed, double wall inflatable vault, which can
be deployed and retracted, confining, between its walls, a
layer of air under pressure and composeh of a plurality of
distinct, inflatable hollow beams arranged side by side,
each beam comprising four zones, two lateral zones of which
form the webs and two zones, respectiyely the lower and
upper zones, of which form the flangeé of the said beam,
and each beam being formed by a single continuous envelope
ensuring the continuity of the 1eaktigﬁtness of the volume
which it confines, equivalent webs of two contiguous beams
being held opposite each other by means of continuous
longitudinal flaps, each continucus flap being formed by a
T-shaped profiled section, the two flanges of which being
fastened on the envelope of each beam and the central
tongue of which being intended to receive mechanical means
for linking with the equivalent flap of the continuous
oe® ® bean.

2. An inflatable wvault according to claim 1

4

characterized in that the profiled sectlon is formed by the
folding of at least one strip of coated fabric.

.o, 3. An inflatable vault according to claim 1,
Efx' characterized in that the mechanical libking means comprise
%:i: eyelet holes which are uniformly spaced and arranged
ﬂ."f opposite one another on the tongues of two equivalent flaps

of two contiguous beams, c¢ontinuous filler strips trapped
along the free edge of the correspond%mg tongue, at least
one continuous link slipped successively from top to bottom
and from bottom to top in the paifs of eyelet holes
arranged opposite one another of the tongues of two
equivalent flaps.

4. An inflatable wvault according to claim 1,
characterized in that the mechanical 1linking means are
formed by slide closures each compriéing two half-parts
attaching to each other or detaching:from each cther on
passage of a slider, each half-part being fastened on the
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tongue of one of the two equivalent flaps of two contiguous
beams.

5. An inflatable vault accordiqg to claim 4,
characterized in that cach tongue of the flaps is formed
from two parallel lips between which is fastened a band
supporting one of the two half-parts of the corresponding
slide closure.

6. An inflatable vault according to any one of the
preceding claims, characterized in that the webs and the
flanges forming the continuous enveloée of each beam are
formed by intersecting surfaces, the said flaps being
fastened along and on either side of the intersections of
the said surfaces.

7. An inflatable vault according to pny one of claims 1
O to 5, characterized in that the webs and the £flanges
HI forming the envelope of each beam are formed Ly mutually

tangent surfaces, the said flaps beﬁng fastened along
tangent lines of the said surfaces.

8. An inflatable vault according to any one of the

.o preceding claims, characterized in that the flaps located
Todeet on one and the same side of each beam are continuous and
}::’ form a loop at each end of the said begm.
et 9. An inflatable vault according to any one of the
..": preceding claims, characterized in :that it comprises

movable bearing fittings, arranged bet%een the ends of two
contiguous beams and connected to thé flaps of the said
contiguous beams, at the level of the eﬁd loops of the said
flaps, by fastening means, the said #ittings interacting
with a fixed base equipped with guide means, the profile of
which determines a deployment and folding path of each of
the said beanms.

10. An inflatable vault accordihg to claim 9,
characterized in that the fastening teans are formed by
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bolted small bars gripping the tongue of two contiguous
flaps.

11. A multi-lobed double wall inflatable vault
substantially as herein described with reference to Figures
1, 2, 4, 5, 8 and 9 or Figures 1, 3, 4, 5, 8 and 9 or
Figures 1, 2, 7, 8 and 9 or Figures 1, 3, 7, 8 and 9 of the

accompanying drawings.
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