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Description

TECHNICAL FIELD

[0001] This invention concerns inflatable structures
which are transformable from a collapsed condition for
storage to an erect condition for use, and particularly,
though not exclusively, for use as a play structure, such
as a play house, tent or tunnel or similar for occupation
by a child or adult, or by an animal, or such as a goal.
However, the invention also concerns inflatable struc-
tures more generally,

BACKGROUND

[0002] Play structures, in particular, are often formed
so that they can be transformed quickly from an erect
condition for use, to a compact collapsed condition for
storage. Many such structures include rigid support rods
which must be assembled and dismantled, or are of the
so-called pop-up kind and include coilable steel frame
sections which when released from storage spring into
an erect condition to support the structure, the steel sec-
tions being contained within sleeves to which are welded
or stitched flexible webs of material forming the walls and
roof of the structure.
[0003] An object of the present invention is to provide
a structure which performs in a similar manner but which
is transformed into its erect condition by inflation of one
or more tubular sections forming a framework for the
structure and to which are attached flexible webs to form,
for example, walls and/or roof, and possibly also a base
or groundsheet. Avoidance of the use of supports rods
or steel frame sections results in the structure being light-
er in weight and collapsible to a more compact form.
[0004] US 4, 068, 418 discloses a tent transformable
by inflation from a collapsed condition for storage to an
erect condition for use, the tent comprising an inflatable
tubular framework, which when inflated supports the
structure in its erect condition, and a flexible wall structure
attached to and extending between two or more regions
of said inflatable framework. The inflatable tubular frame-
work comprises a plurality of inflatable tubular elements,
each of flexible, elastic, air-impermeable material and
having a respective inflation valve, and each fitted inside
a respective outer sheath of a material which is flexible
but non-elastic. Each inflatable tubular element, when
inflated, is a snug fit within its respective outer sheath
and thereby restrained in outward expansion and pre-
vented from rupturing. The inflatable tubular elements
are formed by extrusion from thermoplastic material,
such as PVC, and the outer sheaths are formed as sep-
arate curving sheaths which are separately cut to shape
from woven material and stitched. Four such structural
sections, each formed of an inflatable element inside its
outer sheath provide four parabolic corner posts radiating
out and down from a connector at a centre top location
of the tent.

[0005] US 4,295,302 discloses a tent comprising a plu-
rality of inflatable frames for supporting the tent, with air
passage tubes interconnecting the frames, said tubes
including blockage struts to partition the air system into
isolated parts. A layer of plastic film is integrally formed
with the frames and the interconnecting tubes to fill the
gaps therebetween. The frames, the interconnecting
tubes and the plastic film are all of multi-layer structure,
having a soft plastic film as inner layer, a central layer of
reinforcing netting and an outer layer of durable water-
proof material.
[0006] US 3,899,853 discloses a tent cover provided
with a plurality of spaced substantially parallel curving
pockets and a plurality of independently inflatable tubes
housed within the pockets, each with a respective infla-
tion valve so that upon inflation of the tubes they form
substantially parallel arches to support the cover.

SUMMARY OF THE DISCLOSURE

[0007] The present invention provides a structure
transformable by inflation from a collapsed condition for
storage to an erect condition for use, the structure com-
prising an inflatable tubular framework, which when in-
flated supports the structure in its erect condition, and at
least one flexible web attached to and extending between
two or more regions of said inflatable framework. The
inflatable tubular framework comprises an outer sleeve
arrangement of a material which is flexible but substan-
tially non-elastic and at least one inner inflatable tubular
element of flexible, elastic, air-impermeable material and
having an inflation valve. The or each inner tubular ele-
ment is accommodated within the outer sleeve arrange-
ment and is restrained therein upon inflation. Compared
to the prior art, the present invention is characterised in
that the outer sleeve arrangement is configured to include
at least one bifurcation and the inner tubular element is
formed by cutting and bonding of the air-impermeable
material to provide a continuous inflatable compartment
having a configuration including at least one bifurcation
and matching the configuration of the outer sleeve ar-
rangement, the at least one inner tubular element being
inserted to fit within the outer sleeve arrangement and
substantially fill the outer sleeve arrangement upon in-
flation.
[0008] The inner tubular element, or each inner tubular
element where there is more than one, is restrained within
the outer sleeve arrangement upon inflation because the
maximum diameter of the outer sleeve arrangement is
less than the maximally inflated diameter of the or each
inner tubular element so that expansion of the or each
element upon inflation is restricted to the maximum di-
ameter of the substantially non-elastic material of the out-
er sleeve.
[0009] Use of an inner tube constrained within an outer
sleeve to provide the inflatable tubular framework of the
structure allows a relatively high internal pressure to be
created in the inner tube when it is inflated as far as pos-
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sible. This results in a particularly firm framework of great-
er rigidity than can be achieved using tubular sections
which have a unitary outer skin, or where there is no
pressure limiting outer sleeve. Additionally or alternative-
ly, the tubular sections of the framework structure in ac-
cordance with the invention may be of smaller diameter
(thinner) than previously required for supporting fabric
structures of equal size. This means they contain less air
and can feasibly be inflated by simple hand or foot pumps
rather than requiring electric pumps or continuous deliv-
ery of air, as is the case with some currently known in-
flatable structures.
[0010] Compared to the tent structure disclosed in US
4, 068,418, the present invention allows for a much wider
range of structure shapes to be produced, not limited to
having individual inflatable sections of defined curvature
and not limited to use of inflatable tubes produced by
extrusion. Production and assembly of structures in ac-
cordance with the invention is particularly cost effective.
[0011] A characteristic of the structure in accordance
with the invention is that it includes at least one inflatable
tubular element which is of a branching shape. As used
in this specification the term "bifurcated" refers to a forked
or branched configuration and the term "bend" refers to
an abrupt angular change in direction, as distinct from
gradual curvature known in the prior art extruded inflat-
able sections.
[0012] Practical embodiments of the structure accord-
ing to the invention, such as playhouse structures, typi-
cally include two inner inflatable tubular elements, each
having a branching configuration which may also include
at least one abrupt angular bend, and each providing a
respective continuous inflatable compartment, inflated
by a separate inflation valve. These two tubular elements
provide a split inner framework. Together they match the
overall configuration of the outer sleeve arrangement and
they are fitted within respective parts of the outer sleeve
arrangement, so as to have closed ends of each of the
two elements confronting each other or other locations
on the same or the other element. Thus, together these
inner tubular elements, upon inflation, substantially fill
the outer sleeve arrangement. Small gaps may remain
at locations between confronting ends of the respective
inflatable compartments or between a closed end con-
fronting a different part of the same or the other tubular
compartment. However, it is preferable that upon inflation
these closed ends of the branching or bent configuration
of each inflatable element touch against the part of the
same or other compartment which they confront. Such
contact enhances the structural stability of the inflated
framework.
[0013] The concept of the invention can be applied
more widely to many other structures and many structural
shapes. Some embodiments within the scope of the in-
vention may include only a single inner inflatable tubular
element, thus a single inflatable compartment, of appro-
priate branching and optionally bent configuration. Some
embodiments may include one inner inflatable tubular

element of branching configuration and one or several
other inner inflatable tubular elements which are merely
individual straight or curving or abruptly bending inflata-
ble compartments. Yet other embodiments may include
any number of branching inner tubular elements, each a
separate inflatable compartment, and any number of in-
dividual straight or curving or bent inflatable ele-
ments/compartments. The complexity and cost of man-
ufacture is the only limit and the design possibilities are
endless. Thus, the concept of providing structures with
inflatable frameworks in accordance with the present in-
vention may be applied not only to various playhouses,
tents, tunnels, shelters, goals, but also to decorative
structures, such as for domestic use, for example to sup-
port storage pockets, or purely for decoration within bed-
rooms and other living areas, and also to items of furni-
ture.
[0014] In order that the inflatable framework in accord-
ance with the invention provides sufficient rigidity and
stability to the structure it is important in respect of many
embodiments that the outer sleeve arrangement is con-
figured to include at least one continuous loop portion.
Thus, where the flexible web extending between regions
of the inflatable framework provides walls of the structure
it is a feature of many embodiments that the outer sleeve
arrangement is configured to surround at least one wall
of the structure. Since the inner tubular element or ele-
ments fit within the outer sleeve arrangement to substan-
tially fill it upon inflation, respective inflatable frame sec-
tions of the or each inner tube, constrained within the
outer sleeve arrangement, also surround the wall to pro-
vide a substantially encircling frame or loop. However,
these inner tubular elements do not provide a completely
closed loop in the sense of a continuous loop inflated
compartment. One, or more typically two, inner tubular
elements are provided in characteristic branching con-
figuration, as already described, to substantially fill the
outer sleeve arrangement, and the closed ends of the
element or the respective tubular elements confront each
other or confront other locations on the same or the other
tubular element or elements. Accordingly, although a
closed loop is provided in terms of structure, the internal
inflated compartment is discontinuous because of the
presence of the closed ends. In the typical case, men-
tioned above, where two inner tubular elements are pro-
vided, respective sections of each of the two tubular el-
ements typically provide respective sides of the loop or
frame such that the loop or frame is formed from parts
of two separate inflatable compartments. However, in
other embodiments, such a loop or frame, which sur-
rounds a wall region, may be provided by sections of just
a single inner tube, or by sections of more than two inner
tubes.
[0015] As used in this specification the term "section"
or "frame section" is defined as any straight or curving
portion of any inner tubular element. An inner tubular
element provides a continuous inflatable compartment.
Thus an element which is bifurcated or bent at an angle
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will consist of several frame sections, each portion of the
compartment between next closest bends or bifurcations
being designated a frame section.
[0016] A typical wall of an inflatable structure in accord-
ance with the invention is rectangular and may be sup-
ported by inflatable frame sections extending in the man-
ner of an approximation to a closed loop or frame on all
four sides, as just described. However, structures where
walls have three sides maybe envisaged, and these may
be supported by inflatable sections extending around all
three sides in an approximation to a closed triangular
loop shape. Yet other wall configurations may be envis-
aged where one or more sides of the wall are curved, but
the same principle applies that a surrounding framework
of inflatable sections (whether provided as parts of one,
two or more inner tubes) is preferable. Such surrounding
frames or loops of inflatable sections are desirable for
more than one wall of any structure. For example, for a
soccer goal structure the respective ends are preferably
each surrounded by inflatable sections in a triangular
loop shape. For more complex structures, such as play-
houses of various forms, it is desirable that several walls
are surrounded by inflatable sections to provide structural
rigidity.
[0017] Provision of inflatable inner tubular elements as
completely closed loops, i.e. continuously connected
frame sections, is not feasible as this would necessitate,
during production, the formation of the outer sleeve ar-
rangement around the inflatable closed loop. This cannot
be done with sufficient reliability either by stitching or by
bonding. In particular, stitching risks puncture of the inner
tube and bonding is insufficiently consistent, given the
requirement reliably to restrain inflation of the inner tu-
bular element, and also places constraint on the material
of the outer structure, which needs to be cost-effective.
[0018] Therefore, the invention is most typically put into
practice using an outer cover which is sewn together and
includes the outer sleeve arrangement and webs extend-
ing there between to provide walls. The inflatable part of
the framework is split into two or more parts, each being
an inner tubular element of branching and angularly bent
form, and the respective inflatable compartments provid-
ed by these tubular elements is fed through respective
parts of the outer sleeve arrangement to substantially fill
it, including by closed ends confronting each other or
other regions of the same or other compartment within
looped, wall-surrounding areas of the framework. The
outer sleeve arrangement incorporates openings as ac-
cess points at various positions to allow the feeding
through of the respective inner tube elements.
[0019] In some structures in accordance with the in-
vention an inflated horizontal portion of the framework,
for example a portion over 5 feet (1.52 metres) in length
as in the crossbar of a soccer goal structure, is required
to remain substantially straight over an unsupported
length. In order to counteract tendency for downward de-
flection, most prominent at the centre of such an unsup-
ported length, the outer sleeve arrangement for that part

of the structure can be cut and stitched to have an up-
wardly orientated camber.

DESCRIPTION OF THE DRAWINGS

[0020] Embodiments of the invention will now be de-
scribed, by way of example only, with reference to the
accompany drawings, in which:

Figure 1 is a perspective view of a first embodiment
of a structure, in the form of a playhouse, made in
accordance with the invention;

Figure 2 is a perspective view of the two inflatable
inner tubular elements of the playhouse structure
shown in figure 1, shown spaced apart;

Figure 3 is a perspective view of the inflatable inner
tubular elements of figure 2 positioned as in use in
the playhouse structure shown in figure 1;

Figure 4 is a perspective view of a second embodi-
ment of a structure, in the form of a soccer goal,
made in accordance with the invention;

Figure 5 is a perspective view of the two inflatable
inner tubular elements of the goal structure shown
in figure 3;

Figure 6 is a perspective view of a third embodiment
of a structure, in the form of a play castle, made in
accordance with the invention;

Figure 7 is a perspective view of the two inflatable
inner tubular elements of the play castle structure
shown in figure 6, shown spaced apart;

Figure 8 is a perspective view of the inflatable inner
tubular elements of figure positioned as in use in the
play castle structure shown in figure 6; and

Figures 9 to 12 are schematic cross-sectional views
illustrating how the inflatable tubular framework is
provided by an inner inflatable tubular element con-
strained inside an outer sleeve in accordance with
the invention.

[0021] Referring firstly to figures 9 to 12, these show
diagrammatically the cross-sectional form of the inflata-
ble tubular framework of structures in accordance with
the invention, as exemplified in figures 1 to 8. The or each
tubular section comprises a separate inner tube 41 of
flexible, impermeable, elastic material contained within
an outer sleeve 42 of a material which is flexible but sub-
stantially inelastic. The inner tube 41 is not bonded to the
outer sleeve 42, but merely contained inside it. The inner
tube 41 is provided with an inflation valve (not shown in
these figures) and is inflated to erect the structure. The
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maximum diameter of the outer sleeve 42, as shown in
figure 9, is less than the maximally inflated diameter of
the inner tube 41, shown in figure 10, so that upon inflation
of the inner tube 41, as shown in figures 11 and 12, the
inner tube 41 is restricted to the maximum diameter of
the outer sleeve 42. The inner tube 41 is shown sche-
matically in its deflated condition in figure 11. In practice
the material of the outer sleeve 42 would collapse inwards
onto the deflated inner tube 41 in this condition. It is
shown, again schematically, in its fully inflated condition
in figure 12. In practice, the slight excess in the material
of the inflated inner tube 41 may form slight wrinkles in
the maximally inflated condition. This is indicated at 43,
but in practice such wrinkles would be flattened.
[0022] The inner tube 41 is of thermoplastic material,
and may suitably be formed of PVC. It is produced by
cutting and welding from sheet material to the required
shape of the inflatable framework of the relevant final
structure being produced, or to respective parts of the
said framework. The welded joints are not shown in figure
10. They may be lap joints bonding overlapping edge
margins of the cut sheet material where it is folded to
provide a tubular form with overlying edge margins, or
they may be joints between confronting outwardly turned
edge margins (similar configuration to the seam 44 of the
outer sleeve) where the cut sheet material is folded to
that form. The welding process is carried out with preci-
sion to ensure air-tightness of the or each tubular ele-
ment. A preferred minimum thickness for PVC used as
the inner tube material is 0.18 mm.
[0023] The outer sleeve 42 is of a woven or non-woven
fabric. Suitable material is polyester or nylon. As illustrat-
ed in figures 9 and 11, the outer sleeve 42 may also be
produced by cutting and by stitched into tubular form and
an out-turned seam 44 may be provided for attachment
of a web of a supported structure. However, it is more
typical for the outer sleeve arrangement of the inflatable
framework to be produced by stitching additional fabric
strips onto the material providing walls and/or roof sec-
tions of the structure, so as to provide tunnels for receiv-
ing the inner tubular elements, the material for the struc-
ture then typically being the same as that for the addi-
tional strips, namely polyester or nylon.
[0024] When the inner tube 41 is inflated it reaches the
size where its inflation is restricted by the substantially
fixed diameter of the outer sleeve 42. Introduction of fur-
ther air causes the inner tube 41 to have increased in-
ternal pressure, thus creating a particularly firm and sta-
ble support framework for the structure. Compared to
tubular sections of laminated form, tubular sections of
such structure may be thinner yet provide same support
strength, thus using less material and collapsing down
in a deflated condition into a smaller package. Also, be-
cause the inner tube 41 has excess fabric compared to
the outer sleeve 42 when said inner tube 41 is maximally
inflated, the risk of punctures to the overall tubular section
is reduced. Any sharp edge or object impinging upon the
outer sleeve 42 will tend to cause the fabric of the inner

tube 41 to move away, rather than offering resistance
and potentially being punctured as might be the case if
it was inflated to a tight condition.
[0025] The overall advantage of such a structure is that
by avoiding the need for solid sections such as steel rods,
fibreglass rods etc to provide rigidity for the framework,
the completed product may be packed to a much smaller
size and of considerably reduced weight thus reducing
transportation and display costs. The overall reduction
in mass and size of the structure when collapsed is of
advantage when used for camping or travelling.
[0026] In manufacturing structures in accordance with
the invention, such as those shown in figures 1 to 8, the
framework of the outer sleeves, corresponding to the out-
er sleeves 42 of figures 9 to 12, is produced together with
the fabric body of the structure providing walls and roofs
etc, by cutting and stitching. The inflatable inner tubes,
corresponding to the tubes 41 of figures 9 to 12, are pro-
duced separately, by cutting and welding as previously
explained, and then inserted into the outer sleeve ar-
rangement, as a separate assembly step, to provide the
inflatable framework. In this way the outer sleeves can
be produced by stitching without risk of puncturing the
inner tubes. Suitable openings, namely slits at intervals
can be left in the outer sleeve framework to enable in-
sertion of the inner tubes. The slits can subsequently be
closed, for example by hook and barb fasteners, if re-
quired.
[0027] It is a feature of the present invention that the
inflatable framework, consisting of the outer sleeve ar-
rangement and the inner tube or tubes positioned therein
is of branching configuration and optionally includes
abrupt bends in configuration. This is most conveniently
achieved by providing two inflatable inner tubes, thus two
separate inflatable compartments. These two tubes,
each itself being of branching configuration and/or incor-
porating abrupt bends in configuration, are then inserted
into a branching outer sleeve arrangement so that ends
of these branching inner tubes approach each other or
approach other locations on the same or other tube. To-
gether they substantially fill the outer sleeve. Essentially,
however, there is a split in the inflatable inner framework.
Upon inflation of the two tubes, via respective inflation
valves for each, the ends of the tubes will typically contact
the confronting ends or other locations, although a slight
gap may sometimes remain.
[0028] Reference is now made to the three exemplary
embodiments of figures 1 to 3, figures 4 and 5 and figures
6 to 8, respectively, to show how these principles of con-
struction are applied.
[0029] The playhouse shown in figures 1 to 3 has a
fabric body comprising various wall sections 12 and roof
sections 14, and also door 11 and windows 16, and this
is supported by an inflatable tubular framework, desig-
nated generally at 10. The framework 10 consists of an
arrangement of outer sleeves formed on the fabric body,
on an inner surface of the body fabric, with two inflatable
tubular elements disposed therein, as already described
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above. Figures 2 and 3 show the configuration and pre-
cise arrangement of these two inflatable inner tubes, des-
ignated A and B, each of which consists of a separate
inflatable compartment with multiple branch points, des-
ignated a and b respectively, and with abrupt right angle
bends designated z. Respective inflation valves for each
tube A and B are shown at 13 and 15 of figure 3. Tube
B is shown stippled for ease of illustration.
[0030] As already explained, in a deflated initial con-
dition, during manufacture of the structure, the respective
tubes A and B are inserted and fed through the outer
sleeve/tunnel arrangement which has been formed on
the fabric body. The pathways of the respective sections
of the two tubes A and B are illustrated most clearly in
figure 2 where these are shown spaced somewhat apart
for illustration purposes only. The actual in use and in-
flated positions, namely the manner in which the respec-
tive inner tubes A and B are disposed within the outer
sleeve arrangement as a split frame or discontinuous in-
flatable compartment is apparent by reference to figure 3.
[0031] Each inner tube A and B includes sections
which surround, as a frame, all sides of a particular wall
region of the fabric body, as at each end of the roof of
the playhouse and at the end wall opposite to the door
11 (reference figure 1). This is by means of the branching
structure of the inner tubes A and B having ends which
confront locations on the same tube, typically by close
approach thereto and by contact when fully inflated, as
described above. Additionally, the inner tubes A and B
cooperate to provide sections which together surround
all sides of a particular wall region of the fabric body, such
as those sections surrounding the front and rear walls of
the playhouse and those sections surrounding the front
and rear roof portions of the playhouse, and those sec-
tions surrounding a portion of the base of the playhouse.
In these cases, each surrounding frame is rectangular
and two sides of the surrounding frame may be provided
by sections of tube A, two sides by tube B, or three sides
may be provided by one of the tubes, and one side by
the other, as in the case of the rear wall and the base
region were three sides are surrounded by sections of
tube B and only one side of the frame is contributed by
a section of tube A.
[0032] More specifically:

Closed end c of the inner tube A confronts a location
of same tube A.

Closed ends d of respective sections of the inner
tube B confront locations of same tube B.

Closed ends e of inner tube A confront respective
locations on the other tube B.

Closed ends f of inner tube B confront respective
locations on the other tube A.

[0033] The goal shown in figures 4 and 5 comprises

mesh fabric sections 17 secured to an inflatable tubular
framework, designated generally at 18. In this case, the
tubular framework may firstly be produced as an outer
sheath, similar to that shown in figures 9, 11 and 12, and
by cutting and stitching, to which the mesh fabric sections
17 are then secured by stitching or adhesion or by bond-
ing in any other suitable manner. Two separate inflatable
inner tubes A’ and B’ (figure 5) each consisting of a sep-
arate inflatable compartment, are then, during manufac-
ture, inserted in deflated condition through appropriate
openings which have been left in the outer sheath. In
figure 5 they are shown as in position and when inflated
in use. Again inner tube B’ is stippled for ease of illustra-
tion and separate inflation valves 13, 15 for each of the
inner tubes are shown. The tube A’ branches at two lo-
cations g at each end of the crossbar, whereas the tube
B’ does not branch but is angled substantially at right
angles at k at the rear corners of the goal enclosure.
Closed ends h of the branch sections of the inner tube
A’ abut the ends of the inner tube B’ and the rear bent
locations k of the inner tube B’ so that the respective
triangular end walls of the goal structure are surrounded
by inflated tube sections when the goal structure is in its
fully inflated condition, as shown.
[0034] The tube A’, in the section providing the cross-
bar, between branch locations g, is required to remain
substantially horizontal when inflated in use. To achieve
this over such an unsupported length, which may be over
5 feet (1.52 m), the initial outer sheath as cut and stitched
is provided with an upward orientated camber to coun-
teract the tendency for downward deflection, particularly
at the centre, in the final inflated structure.
[0035] The play castle shown in figures 6 to 8 has a
fabric body comprising various wall sections 22 and roof
sections 24, and also a door and at least one window 26,
and this is supported by an inflatable tubular framework,
designated generally at 20. Just as with the earlier play-
house of figures 1 to 3, the framework 20 consists of an
arrangement of outer sleeves formed on the fabric body,
on an inner surface of the body fabric, with two inflatable
tubular elements A" and B", shown in figures 7 and 8
disposed therein. In principle, these two inner tubes have
all the features already described in relation to tubes A
and B of the playhouse of figures 1 to 3. However, the
precise configurations of these two inflatable inner tubes
A" and B" differ as shown, each having multiple branch
points and abrupt right angle bends and being generally
more complex than in the first embodiment. Some sec-
tions of the inner tubes are curved in this embodiment.
Respective inflation valves are provided for each tube
A" and B" but are not shown, Inner tube B" is again shown
stippled for ease of illustration.
[0036] Separately inflatable structural parts 28 are
shown which may be separately affixed to the structure.
[0037] In relation to each of these three illustrated em-
bodiments, the framework 10, 18, 20, once inflated, be-
comes rigid and thus supports the structure in an upright
and erect condition. However, when the framework is
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deflated the entire structure can be folded and reduced
to a very compact form for storage, ideally within a draw-
string bag or tote bag with handles or the like. Because
of the overall configurations of the inflated tubes (A, B,
A’, B’, A", B") in these structures, and their restraint within
respective outer sleeve arrangements, to substantially
fill the latter, relatively low air pressures, for example of
the order of between 0.2 and 0.5 bar (2.9 to 7.25 psi)
have been found sufficient to maintain these structures
in erect condition for many days. Moreover, such low
pressures minimise the amount of time and energy re-
quired for inflation and avoids requirement for electric
pumps or other complex requirements.
[0038] It is emphasised that the foregoing embodi-
ments are only examples of the very many different struc-
tural configurations which are possible within the scope
of the present invention.

Claims

1. A structure transformable by inflation from a col-
lapsed condition for storage to an erect condition for
use, the structure comprising an inflatable tubular
framework (10; 18; 20), which when inflated supports
the structure in its erect condition, and at least one
flexible web (12, 14; 17; 22, 24) attached to and ex-
tending between two or more regions of said inflat-
able framework, the inflatable tubular framework
comprising an outer sleeve arrangement (42) of a
material which is flexible but substantially non-elastic
and at least one inner inflatable tubular element (A,
B; A’, B’; A", B", 41) of flexible, elastic, air-imperme-
able material and having an inflation valve (13, 15),
the or each inner tubular element being accommo-
dated within the outer sleeve arrangement and being
restrained therein upon inflation, characterised in
that the outer sleeve arrangement is configured to
include at least one bifurcation; in that the inner tu-
bular element is formed by cutting and bonding of
the air-impermeable material to provide a continuous
inflatable compartment having a configuration in-
cluding at least one bifurcation (a,b; g) and matching
the configuration of the outer sleeve arrangement;
and in that the at least one inner tubular element is
inserted to fit within the outer sleeve arrangement
and substantially fill the outer sleeve arrangement
upon inflation.

2. A structure according to claim 1 including at least
two inner inflatable tubular elements, at least one of
said tubular elements having a configuration includ-
ing at least one bifurcation, each of said tubular el-
ements providing a respective inflatable compart-
ment and said tubular elements together matching
the configuration of the outer sleeve arrangement
and being fitted within respective parts of the outer
sleeve arrangement to substantially fill the outer

sleeve arrangement upon inflation.

3. A structure according to claim 1 including only two
inner inflatable tubular elements, each of said tubular
elements having a configuration including at least
one bifurcation, each of said tubular elements pro-
viding a respective inflatable compartment and said
tubular elements together matching the configura-
tion of the outer sleeve arrangement and being fitted
within respective parts of the outer sleeve arrange-
ment to substantially fill the outer sleeve arrange-
ment upon inflation.

4. A structure according to any preceding claim wherein
the outer sleeve arrangement is configured to in-
clude at least one continuous loop portion of frame-
work.

5. A structure according to any preceding claim wherein
the flexible web (12, 14; 17; 22, 24) extending be-
tween regions of the inflatable framework provides
walls of the structure and the outer sleeve arrange-
ment is configured to surround at least one wall of
the structure.

6. A method of producing a structure transformable by
inflation from a collapsed condition for storage to an
erect condition for use, the structure comprising an
inflatable tubular framework, which when inflated
supports the structure in its erect condition, and at
least one flexible web attached to and extending be-
tween two or more regions of said inflatable frame-
work, the method comprising:

fabricating an outer sleeve arrangement of a ma-
terial which is flexible but substantially non-elas-
tic by cutting and stitching said material to a
sleeve configuration that includes at least one
bifurcation;
separately fabricating an inner inflatable tubular
element of flexible, elastic, air-impermeable ma-
terial by cutting and bonding the air-impermea-
ble material to provide a continuous inflatable
compartment having a configuration including
at least one bifurcation matching the configura-
tion of the outer sleeve arrangement, and having
an inflation valve; and
inserting the inner tubular element into the outer
sleeve arrangement and feeding it through the
outer sleeve arrangement so that, upon inflation,
the inner tubular element substantially fills the
outer sleeve arrangement.

7. A method of producing a structure transformable by
inflation from a collapsed condition for storage to an
erect condition for use, the structure comprising an
inflatable tubular framework, which when inflated
supports the structure in its erect condition, and at
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least one flexible web attached to and extending be-
tween two or more regions of said inflatable frame-
work, the method comprising:

fabricating an outer sleeve arrangement of a ma-
terial which is flexible but substantially non-elas-
tic by cutting and stitching said material to a
sleeve configuration that includes at least one
bifurcation;
separately fabricating two inner inflatable tubu-
lar elements of flexible, elastic, air-impermeable
material by cutting and bonding the air-imper-
meable material to provide two separate contin-
uous inflatable compartments, each having a
configuration including at least one bifurcation
matching the configuration of respective parts
of the outer sleeve arrangement, and each hav-
ing at least two closed ends and an inflation
valve; and
inserting the inner tubular elements into respec-
tive parts of the outer sleeve arrangement and
feeding them through the outer sleeve arrange-
ment so that, upon inflation, closed ends of the
inner tubular elements confront locations on the
same or other element thereby to substantially
fill the outer sleeve arrangement.

8. A method according to claim 7 wherein the outer
sleeve arrangement is fabricated to include closed
loop framework regions and the inner tubular ele-
ments are inserted into these regions so that upon
inflation they similarly form a closed, but discontin-
uous, inflated region supporting a part of the struc-
ture.

Patentansprüche

1. Struktur, die durch Aufblasen aus einer kollabierten
Bedingung zur Speicherung in eine errichtete Bedin-
gung zur Verwendung umwandelbar ist, wobei die
Struktur umfasst: einen aufblasbaren rohrförmigen
Rahmen (10; 18; 20), der, wenn er aufgeblasen ist,
die Struktur in ihrer errichteten Bedingung unter-
stützt, und mindestens ein flexibles Netz (12, 14; 17;
22, 24), das an dem aufblasbaren Rahmen befestigt
ist und sich zwischen zwei oder mehr Bereiche des
aufblasbaren Rahmens erstreckt, wobei der aufblas-
bare rohrförmige Rahmen umfasst: eine äußere Hül-
senanordnung (42) aus einem Material, das flexibel
aber im Wesentlichen nicht elastisch ist, und min-
destens ein inneres aufblasbares rohrförmiges Ele-
ment (A, B; A’, B’; A", B", 41) aus einem flexiblen,
elastischen, luftundurchlässigen Material, und über
ein Aufblasventil (13, 15) verfügt, wobei das oder
jedes innere rohrförmige Element in der äußeren
Hülsenanordnung untergebracht ist und nach einem
Aufblasen darin zurückgehalten wird, dadurch ge-

kennzeichnet, dass die äußere Hülsenanordnung
geeignet ist, um mindestens eine Bifurkation zu um-
fassen; dadurch, dass das innere rohrförmige Ele-
ment Schneiden und Kleben des luftundurchlässi-
gen Materials gebildet wird, um ein kontinuierliches
aufblasbares Kompartiment zur Verfügung zu stel-
len, das über eine Konfiguration verfügt, die mindes-
tens eine Bifurkation (a, b; g) umfasst und mit der
Konfiguration der äußeren Hülsenanordnung über-
einstimmt; und dadurch, dass das mindestens eine
innere rohrförmige Element eingefügt ist, um in die
äußere Hülsenanordnung zu passen, und nach ei-
nem Aufblasen die äußere Hülsenanordnung im We-
sentlichen ausfüllt.

2. Struktur gemäß Anspruch 1, die mindestens zwei
innere aufblasbare rohrförmige Elemente umfasst,
wobei mindestens eines der rohrförmigen Elemente
über eine Konfiguration verfügt, die mindestens eine
Bifurkation umfasst, wobei jedes der rohrförmigen
Elemente ein entsprechendes aufblasbares Kom-
partiment zur Verfügung stellt und die rohrförmigen
Elemente zusammen mit der Konfiguration der äu-
ßeren Hülsenanordnung übereinstimmen und in ent-
sprechende Teile der äußeren Hülsenanordnung
eingepasst sind, um nach einem Aufblasen die äu-
ßere Hülsenanordnung im Wesentlichen auszufül-
len.

3. Struktur gemäß Anspruch 1, die nur zwei innere auf-
blasbare rohrförmige Elemente umfasst, wobei je-
des der rohrförmigen Elemente über eine Konfigu-
ration verfügt, die mindestens eine Bifurkation um-
fasst, wobei jedes der rohrförmigen Elemente ein
entsprechendes aufblasbares Kompartiment zur
Verfügung stellt und die rohrförmigen Elemente zu-
sammen mit der Konfiguration der äußeren Hülsen-
anordnung übereinstimmen und in entsprechende
Teile der äußeren Hülsenanordnung eingepasst
sind, um nach einem Aufblasen die äußere Hülsen-
anordnung im Wesentlichen auszufüllen.

4. Struktur gemäß einem der vorangehenden Ansprü-
che, wobei die äußere Hülsenanordnung geeignet
ist, um mindestens einen kontinuierlichen Schleifen-
teil eines Rahmens zu umfassen.

5. Struktur gemäß einem der vorangehenden Ansprü-
che, wobei das flexible Netz (12, 14; 17; 22, 24), das
sich zwischen Bereichen des aufblasbaren Rah-
mens erstreckt, Wände der Struktur zur Verfügung
stellt und die äußere Hülsenanordnung geeignet ist,
um mindestens eine Wand der Struktur zu umgeben.

6. Verfahren zur Erzeugung einer Struktur, die durch
Aufblasen aus einer kollabierten Bedingung zur
Speicherung in eine errichtete Bedingung zur Ver-
wendung umwandelbar ist, wobei die Struktur um-
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fasst: einen aufblasbaren rohrförmigen Rahmen,
der, wenn er aufgeblasen ist, die Struktur in ihrer
errichteten Bedingung unterstützt, und mindestens
ein flexibles Netz, das an dem aufblasbaren Rahmen
befestigt ist und sich zwischen zwei oder mehr Be-
reiche des aufblasbaren Rahmens erstreckt, wobei
das Verfahren umfasst:

Herstellen einer äußeren Hülsenanordnung,
aus einem Material, das flexibel aber im We-
sentlichen nicht elastisch ist, durch Schneiden
und Nähen des Materials zu einer Hülsenkonfi-
guration, die mindestens eine Bifurkation um-
fasst;
separates Erzeugen eines inneren aufblasba-
ren rohrförmigen Elementes aus flexiblem, elas-
tischem, luftabweisendem Material durch
Schneiden und Kleben des luftabweisenden
Materials, um ein kontinuierliches aufblasbares
Kompartiment zur Verfügung zu stellen, das
über eine Konfiguration verfügt, die mindestens
eine Bifurkation umfasst, das mit der Konfigura-
tion der äußeren Hülsenanordnung überein-
stimmt, und über ein Aufblasventil verfügt; und
Einfügen des inneren rohrförmigen Elementes
in die äußere Hülsenanordnung und Einlegen
dieses Elementes in die äußere Hülsenanord-
nung, so dass das innere rohrförmige Element
die äußere Hülsenanordnung nach einem Auf-
blasen im Wesentlichen ausfüllt.

7. Verfahren zur Erzeugung einer Struktur, die durch
Aufblasen aus einer kollabierten Bedingung zur
Speicherung in eine errichtete Bedingung zur Ver-
wendung umwandelbar ist, wobei die Struktur um-
fasst: einen aufblasbaren rohrförmigen Rahmen,
der, wenn er aufgeblasen ist, die Struktur in ihrer
errichteten Bedingung unterstützt, und mindestens
ein flexibles Netz, das an dem aufblasbaren Rahmen
befestigt ist und sich zwischen zwei oder mehr Be-
reiche des aufblasbaren Rahmens erstreckt, wobei
das Verfahren umfasst:

Herstellen einer äußeren Hülsenanordnung,
aus einem Material, das flexibel aber im We-
sentlichen nicht elastisch ist, durch Schneiden
und Nähen des Materials zu einer Hülsenkonfi-
guration, die mindestens eine Bifurkation um-
fasst;
separates Erzeugen zweier innerer aufblasba-
rer rohrförmiger Elemente aus flexiblem, elasti-
schem, luftabweisendem Material durch
Schneiden und Kleben des luftabweisenden
Materials, um zwei separate kontinuierliche auf-
blasbare Kompartimente zur Verfügung zu stel-
len, wobei jedes über eine Konfiguration verfügt,
die mindestens eine Bifurkation umfasst, die mit
der Konfiguration entsprechender Teile der äu-

ßeren Hülsenanordnung übereinstimmt, und
wobei jedes über mindestens zwei geschlosse-
ne Enden und ein Aufblasventil verfügt; und
Einfügen der inneren rohrförmigen Elemente in
entsprechende Teile der äußeren Hülsenanord-
nung und Einlegen dieser Elemente in die äu-
ßere Hülsenanordnung, so dass nach einem
Aufblasen geschlossene Enden der inneren
rohrförmigen Elemente Stellen auf dem selben
oder anderen Element gegenübertreten, um so
die äußere Hülsenanordnung im Wesentlichen
auszufüllen.

8. Verfahren gemäß Anspruch 7, wobei die äußere Hül-
senanordnung hergestellt wird, um geschlossene
Schleifenrahmenbereiche zu umfassen, und die in-
neren rohrförmigen Elemente in diese Bereiche ein-
gefügt werden, so dass sie nach einem Aufblasen
ebenso einen geschlossenen, aber diskontinuierli-
chen, aufgeblasenen Bereich bilden, der einen Teil
der Struktur unterstützt.

Revendications

1. Structure transformable par gonflage d’un état plié
pour le stockage à un état érigé pour l’utilisation, la
structure comprenant un bâti tubulaire gonflable
(10 ; 18 ; 20) qui, lorsqu’il est gonflé supporte la
structure dans son état érigé, et au moins une toile
souple (12, 14 ; 17 ; 22, 24) fixée à et s’étendant
entre deux régions ou plus dudit bâti gonflable, le
bâti tubulaire gonflable comprenant un agencement
de manchon externe (42) réalisé avec un matériau
qui est souple mais sensiblement non élastique et
au moins un élément tubulaire interne gonflable (A,
B ; A’, B’ ; A", B", 41) réalisé avec un matériau im-
perméable à l’air, élastique, souple et ayant une val-
ve de gonflage (13, 15), le ou chaque élément tubu-
laire interne étant logé à l’intérieur de l’agencement
de manchon externe et étant retenu à l’intérieur suite
au gonflage, caractérisée en ce que l’agencement
de manchon externe est configuré pour comprendre
au moins une bifurcation ; en ce que l’élément tu-
bulaire interne est formé en découpant et en reliant
le matériau imperméable à l’air pour fournir un com-
partiment gonflable continu ayant une configuration
comprenant au moins une bifurcation (a, b ; g) et
correspondant à la configuration de l’agencement
de manchon externe ; et en ce que le au moins un
élément tubulaire interne est inséré pour s’adapter
à l’intérieur de l’agencement de manchon externe et
remplir sensiblement l’agencement de manchon ex-
terne suite au gonflage.

2. Structure selon la revendication 1, comprenant au
moins deux éléments tubulaires internes gonflables,
au moins l’un desdits éléments tubulaires ayant une
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configuration comprenant au moins une bifurcation,
chacun desdits éléments tubulaires fournissant un
compartiment gonflable respectif et lesdits éléments
tubulaires correspondant ensemble à la configura-
tion de l’agencement de manchon externe et étant
montés à l’intérieur de parties respectives de l’agen-
cement de manchon externe pour remplir sensible-
ment l’agencement de manchon externe suite au
gonflage.

3. Structure selon la revendication 1, comprenant uni-
quement deux éléments tubulaires internes gonfla-
bles, chacun desdits éléments tubulaires ayant une
configuration comprenant au moins une bifurcation,
chacun desdits éléments tubulaires fournissant un
compartiment gonflable respectif et lesdits éléments
tubulaires ensemble correspondant à la configura-
tion de l’agencement de manchon externe et étant
montés à l’intérieur de parties respectives de l’agen-
cement de manchon externe pour remplir sensible-
ment l’agencement de manchon externe suite au
gonflage.

4. Structure selon l’une quelconque des revendications
précédentes, dans laquelle l’agencement de man-
chon externe est configuré pour comprendre au
moins une partie de boucle continue de bâti.

5. Structure selon l’une quelconque des revendications
précédentes, dans laquelle la toile souple (12, 14 ;
17 ; 22, 24) s’étendant entre des régions du bâti gon-
flable fournit des parois de la structure et l’agence-
ment de manchon externe est configuré pour entou-
rer au moins une paroi de la structure.

6. Procédé pour produire une structure transformable
par gonflage d’un état plié pour le stockage à un état
érigé pour l’utilisation, la structure comprenant un
bâti tubulaire gonflable qui, lorsqu’il est gonflé, sup-
porte la structure dans son état érigé, et au moins
une toile souple fixée à et s’étendant entre deux ré-
gions ou plus dudit bâti gonflable, le procédé com-
prenant les étapes consistant à :

fabriquer un agencement de manchon externe
réalisé avec un matériau qui est souple mais
sensiblement non élastique en découpant et en
cousant ledit matériau dans une configuration
de manchon qui comprend au moins une
bifurcation ;
fabriquer séparément un élément tubulaire in-
terne gonflable avec un matériau imperméable
à l’air, élastique, souple en découpant et en re-
liant le matériau imperméable à l’air afin de four-
nir un compartiment gonflable continu ayant une
configuration comprenant au moins une bifurca-
tion correspondant à la configuration de l’agen-
cement de manchon externe, et ayant une valve

de gonflage ; et
insérer l’élément tubulaire interne dans l’agen-
cement de manchon externe et l’amener à tra-
vers l’agencement de manchon externe de sorte
que, suite au gonflage, l’élément tubulaire inter-
ne remplit sensiblement l’agencement de man-
chon externe.

7. Procédé pour produire une structure transformable
par gonflage d’un état plié pour le stockage à un état
érigé pour l’utilisation, la structure comprenant un
bâti tubulaire gonflable qui, lorsqu’il est gonflé, sup-
porte la structure dans son état érigé, et au moins
une toile souple fixée à et s’étendant entre deux ré-
gions ou plus dudit bâti gonflable, le procédé com-
prenant les étapes consistant à :

fabriquer un agencement de manchon externe
réalisé avec un matériau qui est souple mais
sensiblement non élastique en coupant et cou-
sant ledit matériau dans une configuration de
manchon qui comprend au moins une
bifurcation ;
fabriquer séparément deux éléments tubulaires
internes gonflables en matériau imperméable à
l’air, élastique, souple en coupant et reliant le
matériau imperméable à l’air pour fournir deux
compartiments gonflables continus séparés,
chacun ayant une configuration comprenant au
moins une bifurcation correspondant à la confi-
guration de parties respectives de l’agencement
de manchon externe, et chacun ayant au moins
deux extrémités fermées et une valve de
gonflage ; et
insérer les éléments tubulaires internes dans
des parties respectives de l’agencement de
manchon externe et les amener à travers l’agen-
cement de manchon externe de sorte que, suite
au gonflage, les extrémités fermées des élé-
ments tubulaires internes font face aux empla-
cements sur le même élément ou un autre élé-
ment, pour remplir ainsi sensiblement l’agence-
ment de manchon externe.

8. Procédé selon la revendication 7, dans lequel l’agen-
cement de manchon externe est fabriqué pour com-
prendre des régions de bâti à boucle fermée et les
éléments tubulaires internes sont insérés dans ces
régions de sorte que suite au gonflage, ils forment
de manière similaire une région gonflée fermée,
mais discontinue, supportant une partie de la struc-
ture.
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