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Description

[0001] This invention relates to an inflatable structure.
[0002] The applicant is the patentee in respect of ZA
9 705 569 - Inflatable tent frame - which describes a frame
comprising at least three tubular legs each constituting
a separately sealed chamber that is capable of being
inflated with a fluid such as air or gas to constitute a frame
structure for a tent or canopy.
[0003] Conventionally, inflatable structures such as in-
flatable boats, inflatable life rafts and the like are manu-
factured from airtight fabrics. These fabrics convention-
ally consist of a polyvinyl chloride (PVC) fabric reinforced
with woven polyester. The fabric is cut and welded, either
with the use of heat welding or with adhesives, to obtain
the desired shapes.
[0004] However, tubes that are relatively long and nar-
row tend to distort, particularly if they are unsupported.
Thus for example to endeavour to deal with this problem
large numbers of inflatable tubes are used in an arrange-
ment as shown in French Patent No. 2697045 (A.S. Sem-
mel). This is complex and expensive.
[0005] This kind of problem normally does not arise
with inflatable water craft since these craft utilise rela-
tively short, large diameter tubes and normally include
rigid or semi-rigid structures to which the tubes are at-
tached.
[0006] In the known inflatable tent technology it is very
difficult to construct a frame that is fully free standing,
unsupported by anchors and anchor ropes. Stability is
normally achieved by utilising relatively large diameter
tubes combined with an anchoring system, making the
tent relatively heavy and expensive, limiting the applica-
tion potential to relative small-specialised market sec-
tors. The arrangement of tubes in tetrahedron formation
is disclosed in British Patent No. 2090622. Here the ends
of all three tubes engage the ground. There is no learning
that these tubes can be connected together.
[0007] Frame structures as typically utilised in a tent
or canopy, utilise structural intersections that are typically
too complex and difficult to manufacture with the current
state of art in inflatable tube manufacturing.
[0008] In conventional tent construction where the
frame is constructed out of solid structural elements such
as metal tubing or spring steel rods, a fare amount of
labour and knowledge and time is needed to construct
the tent. These tents, even in their simplest form still com-
prise different parts that need assembly. In US Patent
3,502,091 (Corbin) there is shown a tent supporting
frame comprising a ridge struts which are hinged together
and to side struts. In order for the frame to take up a
support position, a complicated hub with an extendable
rod therethrough is provided and cable system including
lock means is provided to draw the ridge struts into the
desired position.
[0009] In US Patent No. 2,938,526 (Harrison III, et al)
there is described an inflatable shelter including an ar-
rangement of tubes some of which are arranged in tet-

rahedron formation wherein a cap portion is provided to
which twelve inflatable struts are connected. Although
this may seem to be theoretically possible, it is doubted
whether this can be provided in practice. The cap portion
is too complicated to be practically possible to manufac-
ture. Furthermore the arrangement in this specification,
ropes are required to connect the ends of the formations
to permit the structure to be erected. In addition there are
provided spoke-like tubes between the formation leading
to the cap portion. This will means that webbing members
on either side of each spoke-like tube will be inclined to
one another making for a complex internal shape.
[0010] It is an object of this invention to provide tubular
structural elements that address these deficiencies and
to provide structures that utilise such structural elements.

Statement of the invention.

[0011] According to this invention there is provided a
structure comprising a plurality of structural units each
consisting of three inflatable legs, two of which constitute
support legs and the third constituting an apical leg, each
leg having a free end and an inner end, the inner ends
of the three legs being joined at a centrepoint, the legs
being arranged to define a tetrahedron with the three legs
lying on three adjacent edges of the tetrahedron and with
adjacent pairs of legs lying in planes of three sides of the
tetrahedron, and the free ends of the legs define the
fourth side of the tetrahedron; the free ends of the units
being closed and the apical legs of the units being con-
nected to corresponding legs of the other units at a join
position.
[0012] The three legs of each unit are preferably of the
same length although two of the legs are of the same
length and the third leg is of a different length. Preferably
each leg is straight. Each leg preferably comprises a plas-
tic reinforced by a woven fabric. The warp of the fabric
is conveniently aligned with the tube axis.
[0013] A connector unit is conveniently provided at the
free end of at least one of the legs whereby it may be
connected to a similar leg of another structural unit.
[0014] Being polyhedral, the structural element of the
invention will yield, in combination with similar structural
elements, a variety of geodesic structures. In such struc-
tures, the apical legs of the structural elements may be
secured to the apical legs of adjacent, similar structural
elements. In the same way the support legs of the struc-
tural elements may be secured to the support legs of
adjacent, similar structural elements.
[0015] The apical leg of each structural element may
be provided with mating connector formations to permit
easy connection and disconnection to the apical legs of
adjacent structural elements. In the same way the sup-
port legs of each structural element may be provided with
mating connector formations to permit easy connection
and disconnection to the support legs of adjacent struc-
tural elements.
[0016] In the preferred form of the invention, the con-
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nector constitutes the mating track and slider formations
that can be inter engaged with one another to connect
the structural elements together.
[0017] The tube ends of each structural element is ge-
ometrically shaped along the natural complimentary lines
along the intersecting surfaces of the adjacent structural
element. The connectors are fixed along their relative
axial angles.
[0018] Connecting adjacent structural elements in this
manner is simple yet it results in a very strong and sup-
portive joint, utilising the inherent strength of the inflatable
tube.
[0019] Structural elements connected together into a
composite structure in this way form a very stable inflated
structure.

Brief description of the drawings

[0020] In the drawings:

Figure 1 is a diagrammatic isometric view of a tetra-
hedral structural element according to this invention;

Figure 2 is a diagrammatic plan view of a simple
inflatable structure made up of four of the structural
elements of Figure 1;

Figure 3 is a diagrammatic end elevation of the struc-
ture of Figure 2;

Figure 4 is a diagrammatic plan view on the point of
connection of the structural elements in the structure
of Figures 2 and 3;

Figure 5 is a diagrammatic sectional side elevation
illustrating a novel lighting arrangement for struc-
tures according to the invention:

Figures 6, 7 and 8 are diagrammatic plan view, end
elevation and side elevation respectively of a struc-
ture that combines the structural element of Figure
1 with a number of similar and dissimilar units to pro-
vide a more complex geodesic dome structure than
that illustrated in Figures 2 and 3.

Description of embodiments of the invention

[0021] The inflatable structure of the invention is more
of a construction system than a simple structure. The
system relies on the use of an inflatable polyhedral struc-
tural element as its basic unit of construction. By com-
bining such a structural element with similar structural
elements or with similarly polyhedral structural elements,
a large variety of structures can be created as will be
illustrated below.
[0022] The structural element 10 illustrated in Figure
1 has an essentially straight sided tetrahedral shape. A
tetrahedron, being a polyhedron with four triangular

sides, the structural element is made of three inflatable
relatively narrow tubes 10.1, 10.2, 10.3, each lying on an
edge of the tetrahedron. Three of the triangular sides of
the tetrahedron are constituted by the triangular planes
included between the three legs and the fourth triangular
side is constituted by the plane defined by the free ends
of the legs.
[0023] Seen differently, the structural element consti-
tutes an inverted Y shaped support element.
[0024] The legs 10.1 and 10.2 lie on the inverted arms
of the Y and constitute support legs. The remaining leg
10.3 defines the stem of the Y, which is angled relatively
to the legs 10.1, 10.2 to define a support beam in struc-
tures to be erected with the use of the structural element
10.
[0025] The tubes making up the legs 10.1, 10.2. 10.3
of the structural support element are made from airtight
PVC fabric reinforced with woven polyester.
[0026] The woven polyester reinforcing fabric is ar-
ranged with the warp thereof aligned longitudinally with
the principal axis of each of the tubular legs 10.1, 10.2,
and 10.3. This gives the tubes a high resistance to bend-
ing.
[0027] If it is desired to permit curvature of the tubes
to provide a more dome shaped tetrahedron, the polyes-
ter reinforcing fabric may be arranged on the bias (with
the warp at an angle to the tube axis) to a greater or
lesser degree, depending on the curvature that will be
permitted.
[0028] The airtight fabric is double welded along the
length of each tube. In practice, the fabric is welded along
axially extending seams with a separate strip of fabric
welded internally along each of the seams to provide en-
hanced sealing.
[0029] The tubes making up the legs 10.1, 10.2 and
10.3 are interconnected at their inner ends 10.5 across
a joint 12 through which the pressurising fluid can flow
freely during inflation and deflation of the structural ele-
ment 10. The closed end 10.4 of each leg 10.1, 10.2 and
10.3 is geometrically shaped along the natural compli-
mentary lines along the intersecting surfaces of the ad-
jacent structural element.
[0030] The structural element 10 is inflated and deflat-
ed by means of an inflation valve (illustrated diagram-
matically at 14). The inflatable tubes are airtight and once
it is filled with compressed gas to the desired pressure
and sealed off, will maintain its rigidity and support
strength without any further addition of compressed air.
[0031] The most convenient pressurising fluid would
be compressed air obtained from a blower or compres-
sor, or from a pressurised gas canister, but alternative
pressurising fluids such as motor vehicle exhaust gas
could also be used, provided the appropriate inflation fit-
tings are used.
[0032] The structural element 10 of the invention can
be combined into relatively complex structures that, be-
cause of the tetrahedral shape of the unit 10, will have
the characteristics of geodesic domes.
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[0033] The simple structure 100 illustrated in Figures
2 and 3 provides an example of the structure building
capabilities of the basic structural element 10.
[0034] In the structure 100, four of the units 10 are
interconnected to form a four-sided structural frame.
[0035] The apical legs 10.3 of the units 10 are con-
nected to one another at the join position at apex 102 of
the structure 100 by means of connectors that will be
described below.
[0036] The support legs 10.1 and 10.2 of the structural
elements 10 extend down to the ground and are connect-
ed to one another by means of connectors that will be
described below.
[0037] The structure 100 may now be clad with a fabric
cover (not shown).
[0038] Once the structure 100 is clad with a fabric cover
and fastened to a groundsheet, it is completely free
standing and needs no pegs or anchor ropes to keep it
stable. Very little experience or knowledge is now re-
quired to pitch the tent. The energy that pitches the tent
is supplied by the compressed gas and the whole process
is done in a fraction of the normal time. There is also no
assembly needed to pitch the tent. The unit only needs
to be unfolded and inflated to pitch the tent. The same
applies when putting the tent down. The valves in the
tubes are opened to let the compressed gas out and the
whole structure collapses. It is then folded as a unit in
the normal way. There is thus no poles or other structural
elements to account for.
[0039] The structure 100 provides a high degree of
wind resistance but, if required, the structure can be
pegged to the ground.
[0040] It will be seen that the structure 100 is erected
using four separate structural elements 10 that are con-
nected to one another.
[0041] Figure 4 illustrates two of the metal connectors
15 that are used to interconnect the structural element
ends 10.4 of the structural elements 10 (the free ends of
the legs 10.1, 10.2 and 10.3 of the structural elements
10). The ends 10.4 of the structural elements 10 are
shaped complementary to permit interconnection of the
structural elements along the axial angle of the complet-
ed structure. Each such leg end 10.4 is finished off with
a flat end weld 13 that is double welded and inserted
between the flat strips of metal making up the connectors
15.
[0042] Each structural element 10 is provided, at its
leg ends 10.4 with a connector 15 that comprises a slider
16 and track formation 18, the slider 16 being adapted
to slide into the track 18 of an adjacent connector 15.
The slider and track formations 16, 18 are dimensioned
to provide a secure friction fit once interconnected. The
connectors are fixed along their relative axial angles at
the vertex of the polyhedron.
[0043] The utilisation of the connector 15 on each tube
end has the advantage that two or more tube ends can
be interconnected in a very strong and stable bond alle-
viating the need for a complex welded joint.

[0044] The entire connector 15 is riveted together with
blind rivets. This has the advantage that the connector
formations 16, 18 can be removed to permit reopening
of the tube ends and the servicing of the tubes.
[0045] In certain situations it might be appropriate to
insert a gasket within the sealing arrangement constitut-
ed by the connector 15 and the welded end of the tube
in order to enhance the sealing effect.
[0046] The structure 100 illustrated in Figures 2 and 3
are a relatively simple structure that utilises only the basic
structural element 10 illustrated in Figure 1. However,
the basic structural unit 10 can be used in conjunction
with similar yet slightly more complex structural elements
to provide more complex structures as is illustrated in
Figures 6, 7 and 8.
[0047] The structure 200 shown in these drawings uti-
lises three of the basic structural elements 10 at each of
its short ends.
[0048] The apex and long sides of the structure 200
are defined by a pair of opposed structural elements 204,
each of which incorporates a pair of support legs 204.1
and a pair of apical legs 204.2 that extend upwardly to-
wards an apical beam 206 that defines the apex of the
structure 200. The apical legs 10.3 of the elements 10 at
each end of the structure 200 are connected to the ends
of the beam 206 by means as described above.
[0049] It will be noted that the structural element 10
will yield, in combination with similar structural elements,
a variety of geodesic structures. In such structures, the
apical legs of the structural elements may be secured to
the apical legs of adjacent, similar structural elements.
In the same way the support legs of the structural ele-
ments may be secured to the support legs of adjacent,
similar structural elements. If desired the basic structural
elements 10 may be flanked by a slightly modified struc-
tural element, each of which differs from the basic struc-
tural element 10 only in the fact that it has an asymmet-
rical tetrahedral shape.
[0050] The structures of the invention, being inflatable,
lend themselves to novel uses. For instance, the struc-
ture could be internally lit using light fittings 20 fitted to
the insides of the tubes making up the structural ele-
ments. In this kind of an application, the fabric of the tubes
and the structure as a whole will be chosen for translu-
cency to enhance the lighting effect.
[0051] In addition, the structures need not be confined
to land. Being inflatable, the structures will float on water
to provide a novel staging facility for events and adver-
tising.

Claims

1. A structure (100 and 200) comprising
a plurality of structural units (10) each consisting of
three inflatable legs constituting two support legs
(10.1 and 10.2) and an apical leg (10.3),
each leg having a free end (10.4) and an inner end
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(10.5), the inner ends of the three legs being joined
at a centrepoint (12),
the legs being arranged to define a tetrahedron with
the three legs lying on three adjacent edges of the
tetrahedron and with adjacent pairs of legs lying in
planes of three sides of the tetrahedron, and the free
ends of the legs defining the fourth side of the tetra-
hedron;
the free ends (10.4) of the units being closed and
the apical legs (10.3) of the units being connected
to corresponding legs of the other units at a join po-
sition (102).

2. A structure as claimed in claim 1 characterised in
that the three legs (10.1, 10.2 and 10.3) of each unit
(10) are of the same length.

3. A structure as claimed in claim 1 characterised in
that two of the legs (10.1 and 10.2) are of the same
length and the third leg (10.3) is of a different length.

4. A structure as claimed in claim 1, 2 or 3 character-
ised in that one support leg (10.1) of a unit is con-
nected to the other support leg (10.2) of an adjacent
unit.

5. A structure as claimed in any one of the preceding
claims characterised in that each leg comprises a
plastic reinforced by a woven fabric.

6. A structure as claimed in claims 4 and 5 character-
ised in that the warp of the fabric is aligned with the
tube axis.

7. A structure as claimed in any one of the preceding
claims characterised in that a connector unit (15)
is provided at the free end of at least one of the legs
(10.3) of each element.

8. A structure as claimed in any one of the preceding
claims characterised in that the apical legs (10.3)
are all connected directly together.

9. A structure as claimed in any one of claims 1 to 7
characterised in that some of the apical legs (10.3)
are connected to other apical legs (10.3) through an
intermediate beam (206).

10. A structure as claimed in any one of the preceding
claims characterised in that the outer ends of the
legs are shaped complementary to permit intercon-
nection of the structural elements along the axial an-
gle of the completed structure.

Patentansprüche

1. Ein Aufbau (100 und 200) bestehend aus mehreren

Konstruktionseinheiten (10), von denen jede aus
drei aufblasbaren Beinen besteht, die zwei Stützbei-
ne (10.1 und 10.2) und ein Firstbein (10.3) bilden,
wobei jedes Bein ein freies Ende (10.4) und ein in-
neres Ende (10.5) hat, und die inneren Enden der
drei Beine an einem Zentralpunkt (12) zusammen
befestigt sind. Die Beine sind so zusammengestellt,
dass sie ein Tetraeder bilden, wobei die drei inneren
Beine an den drei angrenzenden Kanten des Tetra-
eders liegen und die angrenzenden Beinpaare auf
den Flächen der drei Seiten des Tetraeders liegen,
und die freien Enden der Beine die vierte Seite des
Tetraeders bilden; die freien Enden (10.4) der Ein-
heit sind geschlossen und die Firstbeine (10.3) der
Einheiten sind mit den entsprechenden Beinen der
anderen Einheiten an einem Befestigungspunkt
(102) verbunden.

2. Eine Konstruktion, auf die wie in Ziffer 1 Anspruch
erhoben wird, die sich dadurch auszeichnet, dass
die drei Beine (10.1, 10.2 und 10.3) einer jeden Ein-
heit (10) gleich lang sind.

3. Eine Konstruktion, auf die wie in Ziffer 1 Anspruch
erhoben wird, die sich dadurch auszeichnet, dass
zwei der drei Beine (10.1 und 10.2) gleich lang sind,
wobei das dritte Bein (10.3) eine andere Länge auf-
weist.

4. Eine Konstruktion, auf die wie in Ziffer 1, 2 oder 3
Anspruch erhoben wird, die sich dadurch auszeich-
net, dass ein Stützbein (10.1) einer Einheit mit dem
anderen Stützbein (10.2) einer angrenzenden Ein-
heit verbunden ist

5. Eine Konstruktion, auf die wie in jeder der vorste-
henden Ziffern Anspruch erhoben wird, die sich da-
durch auszeichnet, dass jedes Bein einen Kunst-
stoff verstärkt mit gewebtem Stoff beinhaltet.

6. Eine Konstruktion, auf die wie in Ziffer 4 und 5 An-
spruch erhoben wird, die sich dadurch auszeichnet,
dass die Krümmung des Stoffs auf die Röhrenachse
ausgerichtet ist.

7. Eine Konstruktion, auf die wie in jeder der vorste-
henden Ziffern Anspruch erhoben wird, die sich da-
durch auszeichnet, dass eine Verbindungseinheit
(15) am freien Ende von mindestens einem der Bei-
ne (10.3) eines jeden Elements gegeben ist.

8. Eine Konstruktion, auf die wie in jeder der vorste-
henden Ziffern Anspruch erhoben wird, die sich da-
durch auszeichnet, dass die Firstbeine (10.3) alle
direkt miteinander verbunden sind.

9. Eine Konstruktion, auf die wie in jeder der Ziffern 1
bis 7 Anspruch erhoben wird, die sich dadurch aus-
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zeichnet, dass einige der Firstbeine (10.3) mit ande-
ren Firstbeinen (10.3) durch einen Zwischenbalken
(206) verbunden sind.

10. Eine Konstruktion, auf die wie in jeder der vorste-
henden Ziffern Anspruch erhoben wird, die sich da-
durch auszeichnet, dass die äußeren Enden der
Beine entsprechend geformt sind, um die Verbin-
dung der Konstruktivnselemente untereinander im
Achsenwinkel des fertigen Aufbaus zu ermöglichen.

Revendications

1. Structure (100 et 200) comportant
une pluralité d’unités structurelles (10) chacune
composées de trois jambes gonflables constituant
deux jambes de soutien (10.1 et 10.2) et une jambe
sommitale (10.3), chaque jambe ayant une extrémité
libre (10.4) et une extrémité intérieure (10.5), les ex-
trémités intérieures des trois jambes étant jointes en
un point central (12), les jambes étant chargées de
définir un tétraèdre avec les trois jambes correspon-
dant aux trois arêtes adjacentes du tétraèdre et avec
des paires adjacentes de jambes se situant dans les
plans des trois faces du tétraèdre, et les extrémités
libres des jambes définissant la quatrième face du
tétraèdre; les extrémités libres (10.4) des unités
étant fermées et les jambes sommitales (10.3) des
unités étant reliées aux jambes correspondantes
des autres unités au niveau d’une position de jonc-
tion.

2. Structure selon la revendication 1, caractérisée en
ce que les trois jambes (10.1, 10.2 et 10.3) de cha-
que unité (10) sont de même longueur.

3. Structure selon la revendication 1, caractérisée en
ce que deux des jambes (10.1 et 10.2) sont de même
longueur et que la troisième jambe (10.3) est de lon-
gueur différente.

4. Structure selon les revendications 1, 2 ou 3, carac-
térisée en ce qu’une jambe d’un soutien (10.1)
d’une unité est reliée à l’autre jambe de soutien
(10.2) d’une unité adjacente.

5. Structure selon l’une quelconque des revendications
précédentes, caractérisée en ce que chaque jam-
be est constituée de plastique renforcé par de la toile
tissée.

6. Structure selon les revendications 4 et 5, caracté-
risée en ce que la chaîne de la toile est alignée avec
l’axe de tube.

7. Structure selon l’une quelconque des réclamations
précédentes, caractérisée en ce qu’une unité de

connecteur (15) est prévue à l’extrémité libre d’au
moins une des jambes (10.3) de chaque élément.

8. Structure selon l’une quelconque des réclamations
précédentes, caractérisée en ce que les jambes
sommitales (10.3) sont toutes reliées directement
ensemble.

9. Structure selon l’une quelconque des revendications
de 1 à 7, caractérisée en ce que certaines des jam-
bes sommitales (10.3) sont reliées à d’autres jambes
sommitales (10.3) par une poutre intermédiaire
(206).

10. Structure selon l’une quelconque des réclamations
précédentes, caractérisée en ce que les extrémités
externes des jambes sont de forme complémentaire
pour permettre l’interconnexion des éléments struc-
turels le long de l’angle axial de la structure réalisée.
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