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supplying the said beams with pressurized fluid.

This type of roof is known, among others, to

;0 allow it to be unfolded simply by inflating and folded
away by deflating. This makes it possible, as required,
to cover over a space for the purpose of protecting it
from the elements and to uncover it in fine weather.

FR-A-2 621 944 more particularly discloses an

15 inflatable roof in which each beam comprises two opposed
panels forming a flange and each constituting one of the
lobes of the interior and exterior wall of the roof and
two side panels forming the web of the beam.

The means for supplying the beam with inflating

20 fluid are formed by at least one conduit which passes
through the said beams and can be extended along its
length, its extension and its retraction being respect-
ively controlled by the unfolding and folding-away of the
roof. '

25 In this roof, the supply conduit is common to all
beams and communicates with each of the said beams via a
blockable orifice controlled by blocking-off means and
the supply conduit sealingly passes through an opening
made in each of the side panels.

30 The unfolding track is located outside the béams,
which leads to stresses distributed over a small area of
the wall. o

FR-A-2,677,394 also discloses an inflatable roof
comprising a plurality of longitudinal beams arranged

35 side by side, means for sliding at least one end of the
beams along at least one unfolding or folding-up track
and means for supplying the beams with inflating f£luid.

In this case, the unfolding or folding-up track
passes sealingly through the said beams.
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The object of the invention is to propose an

10 inflatable roof, which can be unfolded and folded away,
enabling the previously mentioned drawbacks to be
avoided.

The subject of the invention is therefore an
inflatable roof, which can be unfolded and folded away by

15 respectively inflating and deflating it, comprising:

- a plurality of longitudinal inflatable beams arranged
side by side,

- means for supplying the inflatable beams with pressur-
ized £fluid,

20 - means for sliding the beams along at least one unfold-
ing or folding-up track formed by a rigid beam
sealingly passing through these beams,

characterized in that the rigid beam is formed by a pipe
for conveying the pressurized fluid for inflating or

25 deflating the beams communicating, on the 6ne hand, at
least at one of its ends, with the pressurized-fluid
supply means and, on the other hand, with the interior of
at least one inflatable beam via at least one orifice
made in the wall of the pipe and equipped with means for

30 blocking it off; '

According to other characteristics of the inven-
tion:
- the pipe is formed by a tube having a circular cross-
section or a rectangular cross-section,

35 - the means for supplying the inflatable beams are formed
by at least one pressurized-fluid generator,

- the pressurized-fluid generator is a centrifugal blower
comprising, on the one hand, a suction port equipped
with a first flexible duct whose free end comprises
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of the first flexible duct in order to deflate the said
beans,

- the blocking-off means are formed by sealed doors
associated with means for opening them or for closing
them,

- each door comprises at least one leaf pivoting in the
pipe between a closed position providing continuity of
the external wall of the said pipe and an inclined open
position directing, through the orifices, the pressur-
ized fluid from this pipe towards the said at least one
inflatable beam or from the said at least one inflat-
able beam towards the said pipe,

- the contiguous walls of the adjacent inflatable beams
are joined together around the corresponding pipe by a
support plate carrying the sliding means and, together
with the said pipe, leaving a free space which can be
blocked off momentarily by a seal,

- the adjacent support plates are held away from each
other by at least one spacer, by a distance such that
the length of the pipe between the said adjacent
support plates comprises at least one part .of the
surface of at least one of the said blockable orifices.

The invention will be more clearly understood on
reading the description which follows, given solely by
way of example and with reference to the appended
drawings in which:

- Fig. 1 is a diagrammatic perspective view of an inflat-
able roof according to the invention,

- Fig. 2 is a partial diagrammatic sectional view of one
of the ends of the inflatable beams in the folded-away
position,

- Fig. 3 is a diagrammatic view of the means for supply-
ing the inflatable beams with pressurized fluid,
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10 blocking off the orifices in the pipe,

- Fig. 8 is a diagrammatic cross-sectional view of a
first embodiment of the means for sliding the inflat-
able beams along the unfolding or folding-up track,

- Fig. 9 is a diagrammatic cross-sectional view of a

15 second embodiment of the means for sliding the inflat-
able beams along the unfolding or folding-up track,

- Fig. 10 is a diagrammatic cross-sectional view of two
contiguous inflatable beams,

- Fig. 11 is a diagrammatic partial sectional view of one

20 end of the inflatable beams in the unfolded position,

- Fig. 12 is a diagrammatic cross-sectional view of a
second embodiment of the means for blocking off the
orifices in the pipe,

- Fig. 13 is a diagrammatic cross-sectional view of an

25 alternative form of the seal between two inflatable
beams, in the deflated position,

- Fig. 14 is a diagrammatic cross-sectional view of the
seal of Fig. 13, in the inflated position and

- Fig. 15 is a diagrammatic cross-sectional view of

30 another alternative form of the seal between two
inflatable beams, in the inflated position.

Fig. 1 diagrammatically depicts an inflatable
roof 1 constituted by a plurality of longitudinal
inflatable beams A, B, C ... M, N which are sealed and

35 arranged side by side in order to form the roof 1.

At each end of the beams A, B, C ..., the said
beams are mounted so as to slide along an unfolding or
folding-up track 2 and 2a which passes through the flex-
ible walls of the beams, as will be described later.
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may be formed by a pipe for conveying the pressurized
fluid.

10 The pipe 3 for conveying the pressurized fluid
for inflating or deflating the beams A, B, C ... communi-
cates, on the one hand, at least at one of its ends, with
pressurized-£fluid supply means 4 (Fig. 1) and, on the
other hand, with the interior of at least one inflatable

15 beam A, B, C ... via at least one orifice 5, 5a, 5b, 5c¢
... made in the wall of the pipe 3 and each equipped with
means for blocking it ofEf.

The pipe 3 is formed, for example, by a straight
or curved tube having a circular cross-section (Fig. 4)

20 or by a curved tube having a rectangular cross-section
(Fig. 5).

This tube may be made from wood, from a composite
or alternatively from metal.

According to an illustrative embodiment depicted

25 in Figs. 4 and 5, the pipe 3 is composed of two side
walls 10a and 10b, the two edges 11 and 12 of which are
straight or curved and which are made by a stack of
wooden strips 13a, 13b, 13¢ ... 13n and, on the other
hand, of at least two wooden'planks 14, 15, 16 and 17

30 which are straight or curved and are adhesively bonded to
the end face of the edges 11 and 12 of the said side
walls 10a and 10b.

The means 4 for supplying the inflatable beams A,
B, C ... with pressurized fluid are formed by at least

35 one pressurized-fluid generator.

According to an illustrative embodiment depicted
in Fig. 3, the pressurized-fluid generator is a centri-
fugal blower 4 which includes a suction port 21 and a
delivery port 22.
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The second flexible duct 24 has one of its ends
joined to a stationary fixture 29 fastened to the pipe 3
and the other of its ends joined to a movable fixture 30
associated with operating means 31 allowing sealed
connection of the second flexible duct 24 either to the
fixture 28 for the delivery port 22, in order to inflate
the beams A, B, C ... and to unfold the beam, or to the
fixture 26 for the free end of the first flexible duct
23, in order to deflate the beams A, B, C ... and to fold
up the roof 1.

Referring now to Figures 6 and 7, the means for
blocking off an orifice 5 will be described, the means
for blocking off the other orifices being identical.

The blocking-off means are formed by sealed doors
40 associated with means 41 for opening them or for
closing them.

Each sealed door 40 comprises at least one leaf
42 pivoting in the pipe 3 about a point of articulation
43 between a closed position (Fig. 6) providing continu-
ity of the external wall of the said pipe 3 and an
inclined open position (Fig. 7) directing, through the
corresponding orifice 5, the pressurized fluid from this
pipe 3 towards the corresponding inflatable beam A, B, C
++. Or from the said corresponding inflatable beam A, B,
C ... towards the said pipe 3.

According to the illustrative embodiment depicted
in Figs. 6 and 7, the pipe 3 includes two opposed
orifices 5 equipped with leaves 42 opening towards each
other and comprising a mechanism for clamping these
leaves 42 in the closed position.

This mechanism for clamping the leaves 42 in the
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actuator, the free end of the cylinder actuator rod 4la
of which is joined to the conmnecting rods 44 and 45 at

10 their common point of articulation 46.

Each leaf 42 is formed by two elements 50 and 51
which can be disconnected from each other, and fastened
together, by means of a plurality of screws 52 accessible
from outside the pipe 3.

15 The first element 50 is open at its central part
and carries, on the one hand, the articulations 43 and 47
and, on the other hand, a seal 53 for sealing to the
internal wall of the pipe 3 over the perimeter of the
orifice 5 in the said pipe 3.

20 The separation of the second element 51 from the
first element 50 makes it possible to obtain access to
the interior of the pipe 3 in order to carry out main-
tenance on the means 41 for opening or for closing the
leaves 42.

25 The second element 51 blocks off the central part
of the first element 50 and provides continuity of the
external wall of the pipe 3 in the closed position of the
leaf 42, as depicted in Fig. 6.

As depicted in Figs. 8 and 9, the contiguous

30 walls 60 and 61 of the adjacent inflatable beams,  for
example A and B, are sealingly joined together around the
corresponding pipe 3 by using a support plate 62 carrying
the sliding means constituted, for example, by a roller
63 or by a runner.

35 Each roller 63 is intended to roll along the
external wall of the pipe 3 while the roof 1 is being
unfolded or folded up.

Each support plate 62, together with the corres-
ponding pipe 3, leaves a free space 64 allowing inter-
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. pipe 3 while the roof 1 is being unfolded or folded away

10 so as to isolate the pressurized compartments of the
adjacent inflatable beams, for example A and B.

As depicted in Fig. 9, the free space 64 is
momentarily blocked off by a seal 66 which can be in-
flated and folded up.

15 This seal 66 is fixed on the support plate 62
inside which it is folded up in the absence of pressur-
ization and it unfolds under the effect of its internal
pressurization in order to be sealingly applied against
the external wall of the pipe 3.

20 As depicted in Fig. 9, each wall of the adjacent
inflatable beams, for example A and B, is sealingly
secured to the support plates 62 by means of a fixture
67a and 67b held captive in an annular hem 68a and 68b
formed by turning over the corresponding wall 60 and 61.

25 The fixtures 67a and 67b are fixed to the support
plate 62 by means of a plurality of bolts 69.

When the beams are deflated and folded away, the
adjacent support plates 62 are, as may be seen in Figures
2 and 8, held apart by spacers 70 by a distance such that

30 the length of the corresponding pipe 3 1lying between
these adjacent support plates 62 comprises at least one
part of the surface of at least one blockable orifice 54,
5¢ ...

According to an alternative form, the spacer 70

35 may carry a roller, not depicted, for guiding on the
corresponding pipe 3.

According to another alternative form, the spacer
70 may be fixed both to the adjacent support plates 62 of
the first beam A, the length of this spacer corresponding
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a support plate 62 and the end or ends of the inflatable
beams by at least one self-grabbing tape 71.
This self-grabbing tape 71 is composed of two
10 parts 72 and 73 which may catch on each other or be
detached from each other. _

BEach of these parts 72 and 73 is fixed, for
example, by welding at least along its longitudinal edges
to each of the walls 60 and 61 of the adjacent beams, for

15 example A and B.

In another embodiment, the contiguous walls 60
and 61 of the adjacent inflatable beams, for example A
and B, are joined together by a continuocus support plate,
not depicted, which extends between the unfolding tracks

20 2 and 2a. In this case, each support plate comprises at
each of its ends an orifice for passage of the corres-
ponding unfolding track. _

Referring now to the figures, and especially to
Figures 2 and 11, the operation of the inflatable roof 1

25 according to the invention will be described.

In order to unfold this inflatable roof 1, the
orifices 5, 5a, 5c and 5d are closed, by the correspond-
ing leaves 42, and the orifice 5b is open.

The blower 3 operates in inflating mode and the

30 beam A, which lies facing the open orifice 5b, is in-
flated and then the beam B is inflated since it is
firstly in communication with the beam A and secondly,
after starting the inflation, 1lies facing the open
orifice 5b.

35 Next, the orifice 5b is closed and the orifice 5c¢
is opened so as to inflate the beams C and D, and so on.

In the event of a drop in pressure, because of
various leaks, or in order to pressurize the beams
further after they have been unfolded, the orifice 5 is
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deflate the beam N, and then the beam M which communi-
10 cates with the beam N.

The orifice 54 is closed and the orifice 5c¢ is
opened in order to deflate the beam D, and then the beam
C.

Next, the orifice 5¢ is closed and the orifice 5b

15 is opened in order to deflate the beams A and B so as to
fold up the entire roof.

Referring now to Fig. 12, a second embodiment of
the means for blocking off an orifice 5 will be described.

These blocking-off means are only used for

20 inflating the beams A, B, C ... M, N, these beams being
deflated by another orifice 5 provided with a sealed door
40 according to the first embodiment described previ-
ously.

In this case, the blocking-off means are formed

25 by non-return valves 74 actuated by the difference in the
fluid pressures existing, on the one hand, in the pipe 3
and, on the other hand, in the said at least inflatable
beam A, B, C ... M, N.

Each non-return valve 74 comprises two associated

30 membranes 75 and 76 made of flexible material.

The first membrane 75 blocks off the orifice 5
between the inside of the pipe 3 and the inflatable beam,
for example A, and the second membrane 76 surrounds the
said orifice 5.

35 These two membranes 75 and 76 are joined together
over a portion of their periphery. '

' For example, they are joined together in the
portions 77a and 77b and are not joined together in the
portion 78.



- 6- The suction port 21 or the delivery port 22 are

respectively joined to the pipe 3 by neans of two fl ex- I bl e ducts 23
and 24. The first flexible 9gct 23 has its two ends 5
joined to stationary fixtures 25 and 26, “oné 25 of mhich is fixed on

the suction port 21 aﬂﬂv&ﬁ@a&&oﬁfl Eﬁese two%%mh%? ure §§995& grgte 27

nmounted on the delivery neans
The second fl|agrédhgedudn 24 dﬂ&mee%fmds imd!-}heowajlél ol tthe pipatdonary

fixture 29 fag h&”‘i@g ‘i:ztch?ecﬁ-!é@ ﬁ}{ inspé@é:.&ﬂedgbﬁﬁr 82 ddhii fﬁgéliﬁ wPtRed to

a novable fixture 3 oper ating neans | om ng
seal ed cBrhiicesn &% tmdséabncr'##%k Brensucfth SPYHEY &9 t:Hét°

fixture 28 foeokiGnidehtiohy with Zhe | inGéffort ®f Nthe! ccdPrespondings
B, C .. _and io ;nggég tgeag?a ng pg fixture 26 for the free end
of the first FPEXP gutf 538%XARPSPB? to deflate the beans A B, C
and to fold E#gthéZrdebitts, on the same pipe 3, two valves
74, one of which is in a blocking-off position F and the
other one of which is in an open position G.

10 When the inflatable beam A is pressurized by the
pressurized-fluid generator 4 operating in inflation
mode, the pressure increases in the pipe 3 to a level
greater than the pressure existing in this beam A and
consequently in the cavity 80.

15 Due to the effect of this pressure difference,
the membranes 75 and 76 move apart in the open position
G, exposing the orifice 5 and revealing one or more
openings 79 in that or those portions of the periphery of
the membranes 75 and 76 where they are not joined to-

20 gether.

This flow of pressurized f£luid then passes from
the pipe 3 wvia the orifice 5, and then between the
membranes 75 and 76 via the opening 79 and via the
orifices 82a and 82b to the inflatable beam A.

25 When the pressurized-fluid generator 4 is
stopped, the pressure drops in the pipe 3 and the pres-
sure then existing in the inflatable beam A becomes
greater than that existing in the said pipe 3.

In this case, the two membranes 75 and 76 are

30 sealingly applied against each other in the closed posi-
tion F, pressing the opening or openings 79 £lat and
blocking off the orifice 5.

According to an alternative form depicted in
Figs. 13 to 15, the free space 64 can be blocked off

35 momentarily by a seal 90 formed by three concentric
parts. _

These three concentric parts consist of an
annular double membrane 91, an elastic lip 92 made on one
of the edges of the double membrane 91, and at least one



Referring nowto Figures 6 and 7, the neans for 20 blocking off an orifice

5 wll be described, the neans for blocking off the other orifices
bei-ng identical. The bl ocking-off neans are forned by seal ed
doors 40 associated with means 41-f& Opening themor for cl osi ng

them 25 ch. seal gd, door 40. conprises at, | east, one | ea 42
pivoting in t RESM ?@ %°é‘og%ﬁxje?$o?’ht QB? %P@E?aﬁ&&'?e 62 angd jRdecfna

cl osed positi the( bthertedgeovifdithe sadd double mmhbwan% e e§ternal wal

of the said pipe 3 an incld 0 [ 11 1 0 | ting,

t hrough the gop correg‘ml)%%diarlliémc%f‘_:l}c idgéﬁ%e %%uﬁ'ze%ffﬁ%dig%%gfhi S
pi pe 3 tomard%eﬁﬂescérF@@ﬂ@h&ﬁqu#EQQﬂtﬂﬂtnii;#ﬂng meags, not. depicfrom

t he sai d gorreggendi ng infl atabl e beam A, B, C... towards the said

pi pe 3. Ac ordéng to hhe LIl ystrative enbodi ment depicted 35
in Figs. 6 and 7, thggﬁiﬁ aBtig.liRe22; 8 SprBedqby a bereidal Tivgui pped
with | eaves 42 openi nNoreowetds ehehseal %0 hiy rde FoR elaBEia gamhesi sm

e 19, MRS aeronpEUE gt gubdnbl Fhg°5iaPBELbS Butnsorced by 2"
web of cables 95 which are arranged radially and extend

10 continuously into the said heel 93 and the annular double
membrane 91.

The cables 95 are made of metal, of textile or of
glass fibres.
The annular double membrane 91 of the seal 90 can

15 deform between a non-inflated first state (Fig. 13)
providing the sealing between two adjacent beams A, B, C
+-« M, N by elastic clamping of the lip 92 against the
pipe 3 and an inflated second state (Fig. 14) leaving a
passage between the two adjacent beams A, B, C ... M, N.

20 According to a first embodiment depicted in Figs.
13 and 14, the internal space 94 of the double membrane
91 is joined to the inflating means by a hose 96, and the
pressure exerted by the elastic lip 92 on the pipe 3,
when the seal 90 is in the inflated position, is adjusted

25 by a ring 97 fastened to the support plate 62 and on
which ring the said seal bears in the deflated position.

" The position of the ring 97 with respect to the support
plate 62 can be adjusted. This adjustment may possibly be
achieved by means of shims 98.

30 According to a second embodiment, depicted in
Fig. 15, one of the membranes of the double membrane 91
is arranged between two stiffening cheeks, 99a and 99b
respectively, and the seal 90 is fixed on the support
plate 62, at the heels 93, by a fixing member 100.

35 The cheek 99a arranged between the two membranes
of the double membrane 91 comprises a conduit 101 emerg-
ing into the internal space 94 and joined to the inflat-
ing means, not depicted.

The configuration of the seal 90, inflated and



-7- cl osed position is conposed of two connecting rods 44 and 45
which are articul ated together at one of their end at a conmon poi nt
of .articulation 46 and are each articul - ated at their other end to
each of the leaves 42 at a 5 point of 13tTcul ation 47, The

oxampl o by ofestrRqarey O Aetithd " ppraf@iiiantell’ o Bhe 2 Lator
rod 4la bétwhenheachjbeamoAi 0B @ conrMctNngeontsolsl thel sicces-i0
their common beggigﬁﬁég%bﬁu$@t%ﬁ?%ﬁ@ion %% g?ese begﬁﬁkb*eéioégn Sos OF ned

by two el enents . can sconnected Trom each ot her,
and fast ened openinggcther imyereemmuaicaticn  presage s84ensFo® ER®ssible

fromoutsgde ghecebafve: inflation of the Sai&!behrseA] BY ¢S. ppem, ay, its
contral Part me comesahalay Gt 1 150 elaRdnstliad SHRA!hORS, ST
the pipe 3 ovinflaeing;i anctheh déflated when the corresponding beam
has been inflated to the desired pressure.
The sealing of the beams A, B, C ... M, N is
10 provided by the seals 90 which, in the deflated state,
are applied, owing to their shape and their structure,
against the pipe 3.



ol emont 51 fromthe  © first el ement 50 makes |t possi bl ¢ ﬂﬂﬂlﬂﬁﬂﬁﬂlllllllllllll

access to the interior of the plpe#§?|n order to carry odt fraih

t enance on the neans 41 for opening or closing the | eaves 42. 25
The second el ement 51 bl ocks off the part of the first el enent
50 and provides continuity of the external wall of the pipe 3 in the

cl osed positilon of tHamflatahlefrosf, whighptandoe jynfylfded and folded As
depicted in Bas v¥ éagp%ct&%lyoﬂmuey ?S&avwéffa@&@&ct Skoabrlilke

adj acent infl atablé& beans, for exanpl'e A and B, are seal | ngly joi ned
t oget her ar odRg% he correspondlng pi pe 3 by using a support plate 62

carryings - tahepBhialiigy neanaoﬁgatha&nhed,mmrawlwaadw R, '8l &

63 or by a runner ﬁg§ <*Each r Ier 3 is intended to roll along the
external wal | g1 grzangs eS:'tdrFe s being unf ol ded or
f ol ded up. - means (4Ea£hrsapppﬂ.y1pbatthe62,nilnﬂahika beats t Ae 8or 1Ces-

ponding pipe 3, |eqyesy it pridtihfrifed! 49 I nter-
- means for sliding the beams A, B, C ... M, N along at
10 least one unfolding or folding-up track (2, 2a) formed
by a rigid beam sealingly passing through these beams,
characterized in that the rigid beam is formed by a pipe
(3) for conveying the pressurized fluid for inflating or
deflating the beams A, B, C ... M, N communicating, on
15 the one hand, at least at one of its ends, with the
pressurized-fluid supply means (4) and, on the other
hand, with the interior of at least one inflatable beam
A, B, C... M, Nvia at least one orifice (5, 5a, 5b, 5¢,
5d) made in the wall of the pipe (3) and equipped with
20 means (40) for blocking it off.
2. Inflatable roof according to Claim 1, character-
ized in that the pipe (3) is formed by a tube having a
circular cross-section.
3. ' Inflatable roof according to Claim 1, character-
25 ized in that the pipe (3) is formed by a tube having a
rectangular cross-sgection.
4, Inflatable roof according to Claim 1, character-
ized in that the means for supplying the inflatable beams
A, B, C ... M, N are formed by at least one pressurized-
30 fluid generator (4).
5. Inflatable roof according to one of Claims 1 to
4, characterized in that the pressurized-fluid generator
(4) is a centrifugal blower comprising, on the one hand,
a suction port (21) equipped with a first flexible duct
35 (23) whose free end comprises means (26) for connection
to a second flexible duct (24) which is joined to the
pipe (3) and, on the other hand, a delivery port (22)
comprising means (28) for connection to the second
flexible duct (24) which is intended to be joined alter-



-8- communi cati on between the pressurized conpartnents Hmnnﬂllull]umlel”"l
adj acent inflatable beans, for exanple A and B

64 -is conpletely free or per- manent Ly bl ocked of f or nonent arl q y
bl ocked of f, for 5 exanpl e after the Toof has been unfol ded.

d d e ently bI of f by
o ceal 6o 1 antely By adfng £ SBBRERERILE bg end AGPIVE por (5D
external wal | inforger to lmfﬂ@t@ \Mhd doadms rhofBl €s.hei Ng mhf,ola:hedt@r

fol ded away 1Qhe5£‘réé éRai 6P| Ehé fﬁs@rﬁéfiébféddﬁé’gp?ﬁmsoxp ?
adj acent infl beans, faqr_ exanple epicted in
Fig. 9, the f$%€ BﬁthB4sFéd beamgnentarily bl ocked off by a seal 66 which

can be ins 6.flat edmsnaéawedrwf é@cordin? T%Téd!é:.ﬁeﬂ %ga%%c%%%ﬁdogn
0 e S

th t plat ]
bressur’ "t PLESE £2 engr 4B GrOEF Bearn aee Formed Y fReATRd
pressuri zati odpwns of4e) tasslwls&:ald nryli;h apgansed (Alai Bik) for opening

them or for closing them.
7. Inflatable roof according to Claim 6, character-

10 ized in that each door (40) comprises at least one leaf
(42) pivoting in the pipe (3) between a closed position
providing continuity of the internal wall of the said
pipe (3) and an inclined open position directing, through
the orifices (5, 5a, 5b, 5¢, 5d), the pressurized fluid

15 from this pipe (3) towards the said at least inflatable
beam A, B, C ... M, N or from the said at least one
inflatable beam A, B, C ... M, N towards the said pipe
(3).

8. Inflatable roof according to Claims 1, 6 and 7,

20 characterized in that the pipe (3) includes at least two
opposed orifices (5, 5a, 5b, 5¢, 5d) equipped with leaves
(42) opening towards one another and comprising a mechan-
ism for clamping them in the closed position which is
composed of two connecting rods (44, 45) which are

25 articulated together at one of their ends and are each
articulated at their other end to each of the said leaves
(42), the said means for opening or for closing the
leaves (42) being joined to the connecting rods (44, 45)
at their common point of articulation (46).

30 9. Inflatable roof according to Claim 1, character-
ized in that the blocking-off means are formed by non-
return valves (74) actuated by the difference in the
fluid pressures existing, on the ocne hand, in the said
pipe (3) and, on the other hand, in the said at least

35 inflatable beam A, B, C ... M, N.

10. Inflatable roof according to Claim 9, character-
ized in that each non-return valve (74) comprises at
least one first membrane (75) blocking off the
corresponding orifice (5) co-operating with a second



w1 Cof the adracent o PibIatante beams, for examsl o A QnSIIHIIIFIlJIIFmIHIIIIIHIII
seal ingly secured to the support plghfs 62 by means of a fixture "
67a and 67b held captive in an annular h 68a and 68b formed by

t i d ' 67
and 675 are 1DeaRERBRCPE] ledfedthaii) Y diq SRisice (5) A JofhHaC O7
bolts 69. over a paficn hefhdaes pewniphdrwnt bq &he ffHinak membranac

adj acent supp%s)g' atuesbéi?ng’lrsosaibfayé% SR bRigl $4ret ar%dtsaggng hel d

apart by spacers di'stance such that 30 the |l ength
cor r espondi ngmﬁ%EaBePyl(ﬂé behBlectP MOVenoQWiRg O ithe; BhbFerenqe cingo
conpri sessat {:nastfmm prefdtres| Wewrwddad age pa‘slaiid:easﬁ *ad ogkabl e

i fi d, d th
opacer 70 55 cRETSERPPYLag, aFigice £5F oia mibared Bk 'Ry WhipREhe ' "
correspondi ngmeinbeaBes (75, 76) aﬂaxrehlmpghyaappméadahgamnshveaéhrm
the spacer tﬁgrt heqb gﬁ&ﬂ}:?ﬁhxh‘)Jﬂl%rﬁdiﬁ&egszﬁ‘*%‘lrﬂe@ afs Pg of

the first bea spacer correspond
open and in which the membranes (75, 76) are separated

10 from each other and leave between them at least one
opening (79) for passage of the fluid.

11. Inflatable roof according to one of Claims 1 to
5, characterized in that the contiguous walls (60, 61) of
the adjacent inflatable beams A, B, C ... M, N are

15 sealingly joined together around at least one correspond-
ing pipe (3) by a support plate (62) carrying the sliding
means (63) and, together with the said at least pipe (3),
leaving a free space (64) which can be blocked off by a
seal (65, 66, 90).

20 12. Inflatable roof according to Claim 11, character-
ized in that the seal (65) is carried by the correspond-
ing support plate (62) and rubs against the external wall
of the pipe (3) while the roof (1) is being unfolded or
folded away.

25 13. Inflatable roof according to Claim 11 or 12,
characterized in that the seal (66) is constituted by an
inflatable seal.

14. Inflatable roof according to Claim 11, character-
ized in that the seal (90) is formed by an annular double

30 membrane (91) comprising, on one of its edges, an elastic
lip (92) and on the other of its edges at least one heel
(93) for fixing on the support plate (62), the said
annular double membrane (S51) which, on the inside, leaves
a space (94) joined to inflating means and which can

35 deform between a non-inflated first state providing the
sealing between two adjacent beams A, B, C ... M, N by
elastic clamping of the lip (92) against the pipe (3) and
an inflated second state leaving a passage between the
two adjacent beams A, B, C ... M, N.



boam A s inflated oo o e enrered tn rig. 10 the oMMy ULIFINIIIN
wal-l s 60 ~and 61 of the adjacent mf%‘gt abl e beans, for exampl e*A ‘5
and B, are joined together along the sp Wwhi ch extends bet ween t he

support pl ate 62 andgg%%??%%fgglgggf Q%Er;'s f°aF1$é éhﬂ.%gegz and

the end or ‘of th pe bne"se gr abbi ng
tape 71. ized in thak stheldlagtishilip t(922 is fgrme#pbxeel reidall 0
parts 72 and £gnpuhi ch may catch on each other or be "~ detached from each
ot her. Each_of these parts 72 and 73 is_fixed, for

exanpl e, by wkfding aFnFEQEF-blPoFQWFt aqearding tal Claime 14 and, L&ch of

the wal | s560 andrﬁétei-ihba 5] cRebt theagsalfl 090)5is Wlerdhaémha;m
| n anot her enbodi ne

t cont| uous and t he adJ acent
i nflatabl e beEH®, ¢ *‘Ex omet @’e’t"ﬁ%’q oitR&d ?‘B‘be?’ﬁé
conti nuous sujpborcedatty a web of cables (95) which are arranged

radially and extend continuously into the said heel (93)
and the annular double membrane (91).

10 17. Inflatable roof according to Claim 11 or 14,
characterized in that the adjacent support plates (62)
are held away from each other by at least one spacer
(70), by a distance such that the length of the pipe (3)
between the said adjacent support plates (62) comprises

15 at least one part of the surface of at least one of the
said blockable orifices (5, 5a, 5b, 5¢, 5d).

18. Inflatable roof according to Claim 17, character-
ized in that the spacer (70) is fixed both to the adjac-
ent support plates (62) of the first beam A, the length

20 of this spacer (70) corresponding to the separation of
these support  plates (62) when the first beam A is
inflated.

19. Inflatable roof according to one of the preceding
claims, characterized in that the contiguous walls (60,

25 61) of the adjacent inflatable beams A, B, C ... M, N are

joined together by at least one self-grabbing tape (71).



nof-depicted, whi ch extends between the unfolding tracks 20 2 and 2a. In

this case, each support plate conprises at each of its ends an orifice
f.or- passage of the corres- pondi ng unfol di ng track.

Referring now to the figures, and especially to Figures 2 and 11, the
operation of the inflatable roof 1 25 according to the invention wll be
descri bed. In order to unfold tMit inflatable roof 1, the
orifices 5, 5a, 5c and 5d are cl osed, by the correspond- i ng | eaves
42, and the orifice 5b is open. The bl ower 3 operates in

I nflating node and the 30 beam A, .which lies {acing the open orifice 5b,
IS in- flated and then the beam Bnis inflaped since it is firstly
in conmunication with the bean1Amand setongier J after starting the
inflation, lies facing the open ~ I ce \a# 35 Next, the
orifice 5b is closed and the orif\,ceroc I's openggd\so as to inflate the

beans C and D, and so on. In the event R drop i ne@§essure,
because of vari ous | eaks, or order to pressyifize\t he begs
further after they have been unfqfded, the orifice [ -




-10- opened in order to pressurize the beans A and B or the

orifice 5a in order to pressurize the beans C and D or t he ot her
ori-fices in order to pressurize the correspond- ing beans. 5 ,

When folding away the roof 1, all the orifices 5, 5a, 5b, 5c ... are
cl osed and the bl ower 4 operates in suction node. The
orifice 5d is firstly opened in order to deflate the beam N, and theg/433
t he beam M whi ch communi- 10 cates with the beam N The
orifice 5d is closed and the orifice 5c is opened in order to deflate
t he beam D, and then the beam .C - Next, the orifice 5c is
closed and the orifice 5b 15 is opened in &8 to deflate the beams A and
B soas to fold up the entire roof. Referring no o Fig.
12, a second enbodi ment of the nmeans for blocking off an orj#1ca 5

wi |l be described. /”

Sb / f
70 : 1

N




These bl ocki ng-of f means are only used for 20 inflating the beans A, B, C

... M N these beans being defl ated by another orifice 5 provided
w t-h a seal ed door 40 according to the first enbodi nent. descri bed
previ - ously. In this case, the blocking-off neans are
formed 25 by non-return valves 74 actuated by the difference in the
fluid pressures existing, on the one hand, in the pipe 3 and, on thegg/3
other hand, in the said at |east inflatable beamA B, C... M N
Each non-return valve 74 conprises two associated 30 nenbranes 75 and 76
made of flexible material. o . 1 firs nbr ane 75 bl ocks of f
the orifice 5 bet wee e 18] 4%?“phpét_ and the i nflatable beam
for exanple A, and the s oS te < said orifice 5.
35 These two nerfbrjanes 7 T ned togetfher over a
portion of their peripheny. =" """ For "€X | e, they are joined
together in the portiforjs 77a 4nad 77b and not joiflndd together in the
portion 78. // ) T -
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Advant ageously, these two nenbranes 75 and 76 are arranged in a cavity
80 made in the wall of the pipe 3 and are protected by inspection
doors 81 equi pped with orifices 82a and 82b which bring this cavity 80
into 5 comunication with the interior of the corresponding

I nfl atabl e beam for exanple A Fig. 12 depicts, on the sane
pi pe 3, two val ves 74, one of which is in a bl ocking-off position\AESI133
and-t he ot her one of which is in an open position G 10 en
the inflatable beam A is pressurized by the pressuri zed-fluid generator
4 operating in inflation node, .the pressure increases in the pipe 3 to
a |l evel greater than the pressure eX|stmngg|1trns beam A and
consequently in the cavity 80. 15 Due to the effect of this
pressure difference, t he menbranes 75 and 76 nove apart in the open
position G exposing the orifice 5 and revealing one or nore

openings 79 in that or those portions of t peri phery of
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the nenbranes 75 and 76 where they are not joined to- 20 gether.

This flow of pressurized fluid then passes from the pipe 3 via the
ori-fice 5, and then between the menbranes 75 and 76 via the opening 79
and via the orifices 82a and 82b to the inflatable beam A 25
When the pressurized-fluid generator 4 is = stopped, the pressun395n33
drops in the pipe 3 and the pres- sure then existing in the inflatable
beam A becones greater than that existing in the said pipe 3.
In this case, the two nenbranes 75 and 76 are 30 sealingly applied agai nst
each other in the closed posi- .tion F, preSdifpg the opening or openings
79 flat and bl ocking off the orifice 5. According to an
alternative formdepicted in Figs. 13 to 15, the free space 64 can be
bl ocked off 35 nonentarily by a seal 90 forned by three concentric
parts. These thr ts consist of an annul ar
doubl e menbrane 91, an el astf’ff'i p 92 made on one of the edgg®] of the
doubl e menbrane 91, and at |3 % one &3 . &3
7/ 'ia-: iy -
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- 12 - heel 93 for fixing on the support plate 62 and made on

the ot her edge of the said double nenbrane 91. : Thi s annular)),_‘
doubl e menbrane 91, on the inside, | eaves a space 94 joined to T
inflating means, not depic- 5 ted. : The elastic lip 92 is
formed by a toroidal ring. Mor eover, the seal 90 is made from
el astic gum of an el astoner or plastomer,1 he gum bei ng rei nforced by
a web of cabl es 95 which are arranged rgéi |y and extend 10
continuously into the said heel 93 and the annul ar doubl e - menbrane 91.
The cables 95 are made of netal, of textile or of gl ass fibres.
The annular double nmenprapne 91 of the seal 90 can 15 deform between a
non-inflated first sta’e';(Fig. 13) provi di ng the seal i ng et ween two
adj acent beams A, B, G § ... ¥B N by elastic clanpingzof thg ilip 92
agai nst the pi pe B dhd an infla -s'seggng state (Fig 14)fldaving a

4 SO S5




" passage between the two adjacent beanms A, B, C... M N 20

According to a first enbodi nent depicted in Figs. 13 and 14, the

i nternal space 94 of the doubl e nmenbrane 91 is joined to the inflating
- means by a hose 96, and the pressure exerted by the elastic lip 92 on

t he pipe 3, when the seal 90 is in the inflated position, is adjusted

25 by aring 97 fastened to the support plate 62 and on whi ch rlﬁé 133

the said seal bears in the deflated position. The position of the ring

97 with respect to the support pl ate 62 can be adjusted. This

adj ust mrent may possi bly be achi eved by neans of shins 98. 30

According to a second enbodi nent, depicted ThAty Fig. 15, one of the

menbranes of the doubl e nenbrane 91 is arranged between two stiffening

cheeks, 99a and 99b respectively, and the seal 90 is fixed on the

suppor t . plate 62, +he—heet 93, --by~a—ti-xrrg—rrenber—+60: - 35—

The cheek 99a arranged Hetween the two nenbranes of the double

menbrane 91 conprises ajconduit 101 ermerg- ing into the internal; space

94 and joined to the inflat- ing means, not deplcted . w— The

configuration of the se- 90, __infla gd.aﬁd’ i P s pnin
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- 13 - fol ded away or deflated and applied against the pipe 3

bet ween each beam A, B, C... M N, controls the succes- sive

intlation or deflation of these beans by closing or openi ng the

I nt erconmuni cati on passage 64. For the 5 successive inflation of the said
beans A, B, C... M N the correspondi ng seal 90 is successively

fol ded away, by i nflating, and then defl ated when the correspondin995’133

beam has been inflated to the desired pressure. The sealing

of the beans A, B, C... M Nis 10 provided by the seals 90 which, in the
defl ated state, are applied, owing to trgyﬂ‘ shape and their structure,
agai nst the pipe 3. ,
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4 - | CLAI VB 1, Inflatabl e roof,

whi ch can be unfol ded and fol ded away by respectively inflating and
deflating it, conpris- ing: 5 - a plurality of |ongitudinal

i nfl atabl e beans A, B, C ... M N arranged side by side, -
means (4) for supplying the inflatable beans A, B, C ... M N wit&,S
pressurized fl uid, - neans for sliding the beams AA B, C... M N /133
al ong at 10 | east one unfolding or folding-up track (2, 2a) forned

by a rigid beam sealingly passing through these beans, characterized in
that the rigid beamis forned by a.pipe g, for conveying the )
pressurized fluid for inflating or deflatin§ the beans A, B, C... M N
comuni cating, on 15 the one hand, at |east at one of its ends, with the
pressurized-fluid supply neans (4) and, on the other hand, with the
interior of at |least one inflatable beam A B C... M Nvia at |east
one orifice (5, 5a, 5b, b5c, 5d) nmade in the wall of the pipe (3) and
equi pped with 20 neans (40) for blocking it off. 2. I nfl atabl e
roof according to Claiml, chara A




ized in that the pipe (3) is formed by a tube having a circul ar
Cross-section. 3. I nfl atabl e roof according to Claim1l, character-
25+ ized in that the pipe (3) is forned by a tube having a rect angul ar
cross-section. 4, I nfl atable roof according to Claima1l, 957133
character- lzed in that the nmeans for supplying the inflatable beans
A B C... M Nare forned by at | east one pressurized- 30 fluid
generator (4). 5. I nfl atabl e roof according to one of Clains 1 to
4, characterized in that the pressurized-flubﬂnpenerator (4) is a
centrifugal blower conprising, on the one hand, a suction port (21)
equi pped with a first flexible duct 35 (23) whose free end conpri ses
means (26) for connection to a second flexible duct (24) which is
joined to the pi pe (3) and, on the other hand, a delivery port (22)
conprising nmeans (28) for connection to the second fl exi bl e duct (24)
which is intended to be joined alter- A




- 15 - nately by nmeans for connection to the delivery port (22)

in order to inflate the beans A, B, C... M N, or to the free end of
the first flexible duct (23) in order to deflate the said beans. 5
6. I nfl at abl e roof according to Claim1, character- i zed in that
t he bl ocki ng-off neans are forned by seal ed - doors (40) associated with
means (41, 4la) for opening themor for closing them 7. 95/ 133
I nfl atabl e roof according to Claim6, character- 10 ized in that each door
(40) conprises at | east one |eaf (42) pivoting in the pipe (3) between
a closed position providing continuity of the internal wall of the
sai d pipe (3) and an inclined open posififfn directing, through
the orifices (5, 5a, 5b, 5c, 5d), the pressurized fluid 15 fromthis pipe
(3) towards the said at least inflatable beam A B. C... M Nor from
the said at |east on inflatabl e beam A—B, C ... M N towar e
sai d pipe (3). ¥4 8. I nfl atabl e roof according to C ai 6
and 7, 20 chara 4 in that the pipe (3) includes at |east t
opposed orifices (5, 5b, 5c, 5d) equipped with | eaves
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(42) opening towards one anot her and conprising a nmechan- I smfor
clanping themin the closed position which'is conposed of two
connecting rods (44, 45) which are 25 articulated together at one of their
ends and are each ~articulated at their other end to each of the said

| eaves (42), the said nmeans for opening or for closing the | eaves
(42) being joined to the connecting rods (412/%%) at their common
point of articulation (46). 30 9. I nfl atabl e roof according to Caim
1, character- i zed in that the bl ocking- off means are fornmed by non-
return val ves (74) ,actuated by the gififeience in. fl.uid _pressures
exi sting, on the ofe hand, in the sai d plpe (3) and, on the dther
hand, in the said at least 35 inflatable beamA,-B, C... M N 10.

I nfl atabl e roof ac¢ording to Caim9, character- ized i n that each
non-return valve (74) conprises at | egst one first menbrane (745)

bl ocking of f the corresponding orificg (5) co-operating with second
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- 16 - menbrane (76) surrounding the said orifice (5) and joined
over a portion of its periphery to the first nenbrane (75), it being
possible for the said first and second menbranes (75, 76) to nove,
owng to the difference in 5 the fluid pressures, between a position in
whi ch the - corresponding orifice (5) is blocked off and in which the
menbranes (75, 76) are sealingly applied agaiqst each other and a
position in which the said orifice (5) is open and i n which the
menbranes (75, 76) are separated 10 from each other and | eave between
them at | east one opening (79) for passage of the fluid. 11.
I nfl atabl e roof acgording_ta._ope.ofzs@haiss.d to 5, _characterjzed in
ES

that the contiguoup walls (60, 61) of . t he adj acent inflatabl ¢ beans A,
B, C... M Nare sealingly joined together around at |east ¢ne
correspond- ing pipe (3) by a suppory plate (62) carrying thée sliding
means (63) and, together with the said atel east pipe (3), | eqving a
free space (64) whjch can be bl ocked off by a seal (65, 66, 90). 20
12. I nfl at abl e d in that
the seal (65) is c '
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ing support plate (62) and rubs agai nst the external wall of the pipe
(3) while the roof (1) is being unfol ded or fol ded away. 25 13.
I.nfl at abl e roof according to Claim1l or 12, characterized in that the
seal (66) is constituted by an ~ inflatable seal. 14,

I nfl at abl e roof according to Caim1l, charagter- i zed in that the
seal (90) is forned by an annul ar doubl e 38 / Menbr ane (91) conprising, on
one of its edges, an elastic lip (92) and on the other of its edges at
| east one heel (93) for fixing on the support plate (62), the said
annul ar doubl e nmenbrane (91) which, on the inside, |eaves a space (94)
joined to inflating neans and which can 35 deform between a non-inflated
first state providing the seal i ng between two adj acent beans A B, C
... M N by el astic clanmping of the lip (92) against the pipe (3) and
an inflated second state | eaving a passage between the two adj acent
beans A, B, C "'|M N.
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7 - 15. I nfl atabl e roof according to C aim 14, character-
|zed inthat the elastic lip (92) is formed by a toroi'dal - ring.
162 I nfl at abl e roof according to Clains 14 and 15, 5 characterized in
~that the seal (90) is made fromelastic gum of an el ast onmer or

pl astonmer, the gum being re- inforced by a web of cables (95) which are
arranged radially and extend continuously into the said heel (93)
and the annul ar double nenbrane (91). 10 17. I nfl at abl e roof according
to daim1ll of acterized in thigcthe ad acent ,su at es

(82 & ™ i Refd Tnksrinbupsal, Patant Aopiichbicn BReECtRES8 007850 %y,

a distance .such that the length of the pipe (3) bet ween the said

adj acent support es,.( east ,qne part of urface
of at |east oﬁé O&;?% Wal @rs% %zg %%ﬁ%l %F#’ YEas t(rg s§'§t°§b hl%w%

18. | nf | at Bbavstablonsdordi nepf (Euzomarﬁp‘n,sechuaashem-wayl Genmlrdsl that
the spacer (7€}oks fma&.bﬁ&%mf@e P, herds aRURBGE! ARl £55 02) Of

the first beam A, {he of thi's spacer correspon to t he

separ ati on ofc°n"er§%§e‘”% gdte Franghands 5)‘9\%8?‘? ﬂ@%ﬁﬁ% %%‘én‘i
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that to the best of my knowledge and belief the following
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i nfl at ed. 19. Inflafable roof according to one of the preceding
clains, characterized in that the contiguous walls (60, 25 61) of the
adpacent inflatable beans_A;.B, C... M N are joined together by at
| east one sel?éb?gﬁb?ﬁﬁviéﬁé9§7l).

COMPANY NAMED: SPIRONEF SOCIETE CIVILE
5 Inflatable roof which can be unfolded and folded away
ABSTRACT

The subject of the invention is an inflatable roof (1),
10 which can be unfolded and folded away by respectively
inflating and deflating it, comprising a plurality of
longitudinal inflatable beams A, B, C ... arranged side
by side, means (4) for supplying the inflatable beams
with pressurized fluid and means for sliding the beams.
15 along at least one unfolding or folding-up track (2, 2a)
formed by a rigid beam sealingly péssing through these
inflatable beams. The rigid beam is formed by a pipe (3)
for conveying pressurized fluid for inflating or deflat-
ing the beams communicating, on the one hand, at least at
20 one of its ends, with the pressurized-fluid supply means
(4) and, on the other hand, with the interior of at least
one inflatable beam via at least one orifice (5, 5a, 5b
...) made in the wall of the pipe (3) and equipped with
means for blocking it off.
25
Fig. 1



