The present
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invention relates to nodul ar housing, and is particul &8¢y

fgoncernsd with the provision of a Iightweight, readily transportable and
eaSJ 'y enwgsdabzgp shelter. The shelters are intended for use paT/OBM0082310
Iong termor tenporary shelter for displaced persons, refugees, etc., and
to inprove housing in undevel oped areas. The currently conventi onal nethod
of “provi ding tenporary shelter for refugees is to provide tented
accomodation. This type of accommodati on has several

EMERGENCY SHELTER

The present invention relates to ﬁodular housing, and is
particularly concerned with the provision of a lightweight, readily
trénsportable and easily erectable shelter. The shelters are
intended for use in providing long term or temporary shelter for
displaced persons, refugees, etc., and to improve housing in
undeveloped areas.

The currently conventional method of providing temporary
shelter for refugees is to provide tented accommodation. This type
of accommodation has several disadvantages, in that conditions are
often insanitary, and the protection given from the elements is
severely limited, particularly in colder climates. Further
disadvantages of tent accommodation are the multiplicity of separate
parts required to form the tent structure, giving rise to the 1oss or
misgiacement of parts and thus rendering the structure inoperable in
some cases, and the degree of skill needed to erect the tent.

The present invention seeks to provide a readily
transportable, lightweight and weatherproof shelter, which is easily
erected using a minimum of unskilled labour, and which when erected
can provide effective and sanitary shelter in a wide variety of
climatic conditions. '

A further'advantage of the shelters of the present invention
is that they are able to be placed one atop another or otherwise
linked and configured, thus effectively increasing the housing
density achievable. '

According to the present inventjun; a shelter comprises an
array of éubstantially rigid panels hinéedly joined together, the
arrangement of panels in the array being such that a central
polygonal roof panel is surrounded by a number of wall panels equal
in number to the sides of the polygon, each wall panel having an édge
hingedly attached to an edge of the roof panel, and a tension element
being arranged to extend along the edges of the wall panels remote
from the roof panel in such a way that by applying tension to the |
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di sadvantages, in that conditions are often insanitary, and the protection
given f¥fomthe elements is severely linited, particularly in col der

cl'i mat eswO-94/24380 di sadvant ages of tent accommpdati on are t RETWGBI4YQ0BI3City
of separate parts required to formthe tent structure, giving rise to the
|l oss or m splacement of parts and thus rendering the structure inoperable
I n sonme cases, and the degree of skill needed to erect the tent.

Prefabricated structures erected on site froma
tension element, adjacent edges of respective wall panels can be

brought together to form a three-dimensional structure.

In a preferred embodiment of the invention, a shelter
comprises polygonal roof and base panels of similar shape, and a
number of wall panels each having a pair of parallel sides, a first
one of the parallel sides of each wall panel being joined to a
respective edge of the base or roof panel, and each wall panel being
joined to another wall panel by a joint extending along the second of
its parallel sides, at least one tension element being arranged to
encircle the array of panels by passing along or adjacent the joints
formed by the second parallel sides of each wall panel, the
arrangement being such that when tension is applied to the tension
elements, the joints between respective pairs of wall panels are
drawn radially inwardly of the structure and the base and roof panels
are urged apart.

A shelter according to the present invention will now be

described in detail with reference to the accompanying drawings, in

which:

Figure 1 is a perspective view of a shelter in the erected
position;

Figure 2 is a side elevation of a stage in the erection
process;

Figure 3 is a perspective view of the erection process shown
in Figure 2; and

Figures 4a and 4b are schematic plan views showing
alternative arrangements for the tension elements.

Referring now to the drawings, there is seen a shelter 1
comprising a roof panel 2 of generally hexagonal shape, six upper
wall panels 3, each of which is trapezoidal in shape, and six lower
wall panels 4 similar in shape to the upper wall panels 3. A
hexagonal base completes the structure.

Each of the trapezoidal lower wall panels 4 is joined to a
respective side of the base by a hinged joint extending along the
shorter of its parallel sides. Likewise, each of the upper wall
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col I apsed state are known from DE-A-2549938 and WO- A- 8907180. These are
relativel y heavy structures and their erection is |abour intensive. The

present W 82438h seeks to provide a readily transportabl e, PCHFBIMIERI and
weat her proof shelter, which is easily erected using a mninmum of unskilled

| abour, and whi ch, when erected, can provi de effective and sanitary shelter .
in a wde variety of climatic conditions. According to the present

“invention, there is .
panels 3 is joined to a respective edge of the roof panel 2 by a

hinged joint extending along the shorter of its parallel sides 6.

Each upper wall panel 3 is joined to a lower wall panel 4 by
means of a pivoting joint arranged along the lengths of the longer
parallel sides 7 and 8 of the wall panels 3 and 4 respectively. The
corner angles A of the trapezoidal wall panels 3 and 4 are arranged
to be slightly less than 60 degrees, so that when the roof panel 2
lies in contact with the base panel, gaps exist between adjacent
edges 9 and 10 of neighbouring upper and lower wall panels. In this
confiquration, the internal volume of the structure is minimised and
a number of these structures can be packed flat and transported in a
minimum volume.

A tension element 20 is arranged to encircle the sheltez,
the tension element 20 being quided within or adjacent the hinged
joints between the upper and lower wall panels 3 and 4. Thus, in the
collapsed condition of the structure, the tension elemenkts 20 will
extend across the gaps between neighbouring pairs of upper and lower
wall panels.

By applying tension to the tension element, the hinged
joints between upper and lower wall panels 3 and 4 are urged radially
inwardly of the structure, the result being to space the roof panel 2
from the base panel, and to close the gaps so that edges 9 and 10 of
adjacent wall panels meet. 1In this cqndition the tension element is
secured in order to retain the structure erect. As a safeguard
against failure of the tension element, latching means may be
arranged along adjacent edges 9 and 10 of the respective wall panels,
so that by engaging the latching means, the tension element may be
relaxed without the structure collapsing.

As is shown in Figure 2, tension may be applied to the
tension element 20 by securing an end of the tension element 20, for
example to a post 21 sunk into the ground, while pulling on the other
end, the tension element extending from the post 21 to encircle the
modular housing element 1, and then extending to a tension applying
means T. The tension applying means may be manual, as illustrated,

or may be a winch, a vehicle, or a draft animal.
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provided a shelter structure conprising a shelter body forned froma
gentral “'pol ygonal roof panel surrounded by an array of wall panels equal in
nunber tWOME4Mhber of sides of the roof panel, characteri $EA/GRP4/00823 t hat
all the wall panels each have two parallel sides of unequal |ength and the
shorter of the parallel sides 4

It will readily by understood that, using the arrangement
schematically shown in Figure 4a, the shelter 1 may easily be erected
by a single person applying tension to the tension element 20. If
the tension required is too great to be generated by a single person
pulling the tension element, the arrangement shown in Figure 4b can
be used in order to increase the available effort. Likewise, by
wrapping the tension element 20 several times around the shelter, a
mechanical advantage may be obtained to enable a single person easily
to erect the shelter. _

The tension element 20 is preferably led inte a tubular
quide extending along the pivot axis between the upper and lower wall
panels 3 and 4 by means of a fairlead 22, which may be provided with
a cleat for temporarily securing the tension element during the
erection procedure.

The base and roof panels, and wall panels of the dwelling
unit are preferably formed from lightweight materials such as
synthetic plastics material. By using an impervious outer skin of
substantially rigid plastics materlal over a'lightweight foamed
plastics core, panels of light weight and high rigidity can be
produced. Alternatively, the panels may be of a homogeneous rigid
insulating material. In preferred embodiments of the invention, the
edges 9 and 10 of the wall panels are equipped with sealing means
such as lipped joints or rubber sealipg gaskets, so that when the
shelter is erected a draughtproof seal is effected between these
edges. The hinges joining the roof, base and wall panels together
are preferably weatherproof, and may be reinforced by strips of
additionally flexible weatherproofing material. It is envisaged that
upper wall panels 3 and the roof may be formed as a single unit
incorporating flexible hinge lines, and the base and lower wall
panels 4 be likewise formed as a single unit, by injection moulding
for example. An advantageous feature of such a structure is that the
free edges of the wall panels may be formed with interdigitating lugs
penetrated by aligned bores to receive a tubular hinge pin jeining
each of the upper wall panels to a respective lower wall panel.
Tension elements may be threaded through such tubular hinge pins.
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set at an obtuse angle to each of the adjoining sides, in that each such
walil, pamel is hingedly attached at the shorter of the respective parallel
si'des t oworsasraisie of the pol ygonal roof panel, and in that ®PCTHBI4M0823
.elenent attached to the wall panels at |ocations renote fromthe roof panel
I s under tension and maintaining adjacent gides of respective adjacent
palrs of wall panels in contact to forma three-dinensional structure whi ch
is collapsible to a coplanar array of said panels on rel ease of said

t ensi on. It is however envisaged that the housing units may be

produced not only from rigid homogeneous insulating plastics
materials, but also from conventional material such as wood or light
metal or textile materialS} preferably in the form of sandwich panels
having insulating cores of rigid plastics foam.

Door and window openings 30 and 31 zespectively may be
formed in the lower and upper wall panels 4'and 3. It is envisaged
that the shelters will be formed from wall panels 3 and 4 which are
identical, the openings 30 and 31 preferably being also identical and
being characterized as door or window units by the Eixing therein of
either a door frame with a hinging door or by a window frame with a
transparent window.

In a simplified embodiment of the invention, not
illustrated, a shelter may comprise a roof pancl 2 and a number of
wall panels 3 joined at their lower edges by a tension element
extending in quides running through the lower edges of the wall
panels 3. Such a shelter is essentially the upper half of the
structure shown in Pigure 1, and would provide rudimentary shelter
with no integral floor to isolate the occupants from the ground. In
such a sﬁelter, and also in the floored shelters described above, the
tension element or elements may be attached to the wall panels by
guides spaced from the edges of the wall panels, so that for example
the tension elements are guided parallel to but spaced from the lower
edges of the wall panels in the floorless structure. Similarly, in
the floored structure, two tension elements may be provided so as to
extend parallel to and on either side of the horizontal joints
between upper and lower wall panels. In their simplest form, the
guides may be rings placed adjacent the panel edges and spaced from
the hinged joints. ‘

Although the shelters shown in the accompanying drawings are
generally hexagonal in configuration, it should be understood that
the roof panel 2 and base panel may be of any polygonal shape. While
the hexagonal shape is preferred, it is also possible to construct
shelters according to the invention having base and roof panels of

any number of sides equal to or greater than three.
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An advant age of the shelter structures of the present invention is that, at
keast when in a preferred format to be described hereinafter, they are able
to be pl weod/p4380 at op anot her or otherw se |inked and confi graedBId/ivgss
effectively increasing the housing density achi evable. Thus, in a preferred
enbodi nent of the invention, a shelter strécture includes said shelter body
opposed, as an upper shelter body, to a | ower said shelter body, with the

| onger parallel sides of upper and | ower wall
In a further advantageous embodiment of the invention, shown

in Figure 5, a bracing element is incorporated in the structure to
maintain the structure erect in the event of a failure of the tension
element. The preferred form of bracing element is a strut 40, one
end 41 of which is hingedly attached to the upper wall element 3 by a
bracket 42. The lower wall element 4 is provided with a socket 43,
into which the other end 44 of the strut can be received. When the
shelter is in its collapsed state, the strut 40 is pivoted relative
to the upper wall element 3 s0 as to lie adjacent thereto, extending
from the bracket 42 radially inwardly of the housing unit. As the
shelter is erected by puiling the tension element 20, which éxtends
through tubes 45 in the upper and lower wall elements 3 and 4, the
strut 40 is pivoted away from the upper wall element 3 until its end
44 can enter the socket 43. By slightly relaxing the tension element
at this time, the strut 40 can be engaged firmly in the socket 43 to
support the structure of the housing unit by preventing the upper and
lower wall elements 3 and 4 from pivoting towards each other about
hinge 50. The strut 40 may be in the form of a hinged panel whose
free edge is received in a channel formed on the lower wall element
4, or a series of separate bar struts may be provided. The struts
may pivot towards their bracing positions under gravity, or may be
resiliently or otherwise biased. 8Selectively operable resilient
biasing means may act to urge the struts out of their bracing
positions for dismantling the structure.

In Figure 5, the hinges 50 between the upper and lower wall
elements 3 and 4 and the base and roof 2 are shown as flexible strips
attached to the adjacent edges of the hinged panels. While this will
provide a weatherproof hinge, a conventional hinge may be used in
conjunction with a weatherproofing seal extending over the hinged
joint.

The preformed upper and lower wall elements 3 and 4 may be
provided internally of the structure with attachment points for
internal fittings such as suspension points for hammocks, lamps or

water containers, storage fittings such as shelves or nets, or
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panel s conprised by the upper and | ower shelter bodies respectively being
paPaIIeW'and adj acent to one another, each upper wall panel being joined to
a’l oner Wia9s2¢380el by a hinged joint extendi ng al ong the | oRGEIGBIA/00828
paral l el sides of the upper and |lower wall panels, and the at |east one
tensi on el ement passing along or adjacent tthe joints between the upper and
| oner wall panels, so that, when subject to tension the joints between
respective pairs of upper and | ower wall panels are drawn radially inwardly
of the structserbimghd The external surfaces may be confiqured to trap and channel

rainwater to a discharge point for collection and storage, and may be
provided with inteqral solar panels for heating or power generation.
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t he roof panel of the upper shelter body and the correspondi ng panel of the
Eower -shel ter body are urged apart. A shelter according to the Eresent
i ivent i oMVQP#R4380° 3 now be described in detail with referencd®H/EB4{@0823

acconpanyi ng draw ngs, in which: L

8

CLAIMS -

1. A shelter comprising a central polygonal roof panel
surrounded by a number of wall panels equal in number to the sides of
the polygon, the arrangement of panels being such that each wall
panel has an edge hingedly attached to a respective edge of the roof
panel, and a tension element attached to the wall panels at locations
remote from the roof panel in such a way that by applying tension to
the tension element, the wall panels can pivot relative to the roof
panel so as'to'brinq adjacent edges of respective adjacent pairs of
wall panels together to form a three-dimensional structure.

2. A shelter according to claim 1, wherein the roof panel is
hexagonal, and the wall panels are trapezoidal and have the shorter
of their respective parallel sides hingedly attached to a respective
edge of the roof panel.

3. A shelter according to claim 1 or claim 2, wherein the
tension element i5 received in a quide associated with each wall
panel, the tension element being movable through the gquide elements.

4, A shelter according to any preceding claim, wherein the
tension element is releaseably fixable to one of the wall panels.
5. A shelter according to any preceding claim, wherein an end

of the tension element is fixed to a first anchor point, and the
tension element extends therefrom to ﬁorm a loop surrounding the
shelter, the other end of the tension element being fixable to a
-second anchor point.

6. A shelter according to any preceding claim, wherein the
Eension element comprises first and second tension element parts,
each of which has a first end fixed to a first anchor point, a
central part extending round a respective half of the circumference
of the shelter, and a second end fixable to a second anchor point.
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Figure 1 is a perspective view of a shelter 1n the erected position; Figure

2 i's a side elevation ' he erection process; Figure 3 is a
PET spect Wi 9424380 of t\m@ﬁW!@m\!ﬁ“ﬂess shown in Figure 2; WGEWW&% 4a
and 4b are schematic' Vi sfiow ng al ternative arrangenents for the
tension el ements. Referring nowto the drawings, there is seen a shelter

structure 1 conprising upper and | ower shelter

7. A shelter according to any of claim 5 or claim 6, wherein
the anchor points for the tension element are mounted to the shelter
structure.
8. A shelter according to any preceding claim, including a

i polygonal roof panel and a polygonal base panel of similar shape to
the roof panel, and a number of upper and lower wall panels each
having a pair of parallel sides, a first one of the parallel sides of
each upper wall panel being joined to a respective edge of the roof
panel, and a first one of the parallel sides of each lower wall panel
being joined to a respective edge of the baée panel, each upper wall
panel being joined to a lower wall panel by a joint extending along
the second of their respective parallel sides, and at least one
tension element being arranged to encircle the array of panels by
passing alony or adjacent the joints between the upper and lower wall
panels, the arrangement being such that when tension is applied to
the tension elements, the joints between respective pairs of upper
and lower wall panels are drawn radially inwardly of the structure
and the base and roof panels are urged apart.
9. A shelter according to claim 8, wherein the First parallel
sides of the wall panels are longer than their second parallel sides.
10. A shelter according to claim 8 or claim 9, wherein
releasable bracing means are provided to retain the upper Ahd lower
wall panels in their erected relationship.
11. A shelter according to any of claims 8 to 10, wherein the
adjacent sides of the upper wall panels, and those of the lower wall
panels, are provided with sealing means to form a seal when the
panels are urged together.
12. A shelter acéo;ding to any of claims 8 to 10, wherein a
number of the wall pan7&s are formed with cutouts to serve as windows

and doors.
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. The upper shelter body includes a roof panel 2 of genera

shape and six upper wall panels 3, each of which is trapezoidal
The | ower shelter body includes six |ower wall panels 4 simlar

?:hape to the upper wall panels 3 and hexagonal base 5. Each of the
dpezoi dal lower wall panels 4 is joinéd to a respective side of the base
@ a hinged joint extending along the shorter of its parallel sides.

each of the upper wall ABSTRACT

EMERGENCY SHELTER

There is described a shelter comprising an array of
substantially rigid panels hingedly joined together, the arrangement
being such that a central polygonal roof panel is surrounded by a
number of wall panels equal in number to the sides of the polygon,
each wall panel having an edye hingedly attached to an edge of Lhe
roof panel, and a tension element beihg arranged to extend along the
edges of the wall panels remote from the roof panel in such a way
that by applying tension to the tension element, adjacent edges of
respective wall panels can be brought together to form a
three-dimensional structure. 1In a préferred embodiment of the
invention, a shelter comprxses polygonal roof and base panels of
similar shape, and a number of wall panels each having a pair of
parallel sides, a first one of the parallel sides of each wall panel
being joined to a respective edge of the base or roof panel, and each
wall panel being joined to another wall panel by a joint extending
along the second of its parallel sides, at least one tension element
being arranged to encircle the array of panels b& passing along ot
adjacent the joints formed by the second parallel sides of each wall
panel, the arrangement being such that when tension is applied to the
tension elements, the joints between respective pairs of wall panels
are drawn radially inwardly of the structure and the base and roof
panels are urged apart.

Figure 2
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3is joined to a | ower wall
nged al ong the | engths of the |onger
els 3 and 4 respectively. The corner

s 3 and 4 are arranged to be slight]

en .the roof panel 2 lies  in contact w tth the base panel,

3 is joined to a respective edge of the roof panel ﬁVﬁBr%AngUU 32‘5
extending along the shorter of its parallel sides 6. Each upper wall
panel 4 by neans of a pivoting joint - .
1Earallel sides 7 and 8 of the wall
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f adj acent edges 9 and 10 of nei ghbouring upper andHMﬁ‘v&ﬂ / UB 8??
In this configuration, the internal volune of the structure is

; sed and a nunber of these structures can be packed flat and 4
Fisported in a mnimmvolune. A tension el errent 20 is arranged to

rcle the :
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the tension el enent 20 being guided within or adjggentntﬁe4hli rpged ?
panels 3. and 4. Thus, in the

tension elenents 20 will extend

o
‘bet ween t he upper and | ower wal l
c@@¥Fapsed condition of the structure, th
agfoss the gaps between nei ghbouring p@3 of upper and |ower wall panels.
b opl ying tension to the tension el enment, the hinged joints between upper

| oner wall panels 3 and 4 are urged radlally I nwardly of the structure,
the result being to space the roof panel 2 fromthe base
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Glociaq-C

panel, and to close the gaps so that edges 9 and 10 of adjacent wal T panel s
meet. In this condition the tension elenent is secured in order to retain

the _structure erect. As a safeguard against failure of thf t ensi on el enent,

| at Chi ng TrdsoSheet darmera&anged al ong adj aceint edges 9 and iy ipthe. mplacement sheet

respectlve o that by engaging the | atching neans, the tension

~elenment ma thout the structure coll apsi ng. s ¢
Figure 2, ten5| on may be appl i ed to EMERGENCY SHELTER Ditet "L r1996

‘ The present invention relates to modular housing, and is
pazticuiarly concerned with the provision of a lightweight, readily
transportable and'easily erectable shelter. The shelters are
intended for use Ln pzovidinq long tezm or temporary shelter for
displaced persons, ;efugees, etc., and to improve housing in
ﬁnﬂeveloped.areas.

_ The currently conventional method of providing temporary
shelter for refugees Is to provide tented accommodation. This type
of accammodatioh has several disadvantages, in that conditions are
often insanitary, and the protection given from the elements is
severely limited, particularly in cblde: climates. Purther
disadvahtaqes of taﬂt accommodation are the multiplicity of separate
parts required to forﬁ the tent structure, giving rise to the loss or
'miSpIace@ent of parts and thus zendering the structure inoperable in
some cases, and the:degrae of skill needed to erect the tent.

'  The present invention seeks to provide a readily
transportable, lightwéighf and weatherproof shelter, which is easily"
erected using a minimum of unskilled labour, and which when erected
can provide effectxve and sanitary shelter in a wide variety of

- climatic conditions.

A further advantage of the shelters of the present invention
is that they are able to be placed one atop another or otherwise
linked and configured, thus effectively increasing the housing
density achievable.

- According to the present invention, a shelter comprises an
array of substantially rigid panels hingedly joined together, the
arrangement of panels_in the array being such that a central
polygonal roof panel is suzzounded by a number of wall panels equal
in number to the sides of the polygon, each wall panel having an edge
hingedly attached to an edge of the roof panel,-and a tension element
being arranged to e#tend along the edges of the wall panels remote
from the roof panel im such a way that by applying Epnsion to the
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the tension el enent 20 by securing an end of the tension elenment 20, for
exanple to a post 21 sunk into the ground, while pulling on the other end,
the tension elenment extending fromthe post 21 to encircle the nodul ar
housi ng el ement 1, and then extending to a2ension applying neans T. The

"~ t'ensi on applying neans - may be manual, as illustrated, or may be a winch, a
vehicle, or a draft animal. It wll readlly by understood t hat, using the
arrangenent s&easieni elamegt cediscenk edggsref Faspeatéve wall panels can be

brought together to form a three-dimensional structure.
In a preferred embodiment of the invention, a sheltar
comprises polygonel zoof and base panels of similar shape, and a
number of wall panels each having a pair of parallel sides, a first
“one of the paraliel sides of each wall panel being joined to a.
respective edqe of the base or roof panel, and each wall panel being
joined to another wall panel by a joint extending along the second of
its parallel sides, at least one tension element being arranged to
encircle the array of panels by passing along or adjacent the joints
formed by the sacond parallel sides of each wall panel, the
- drrangement being suchlthet when tension is applied to the tension
elements, . the joints between respective pairs of wall panels are
drawn radially inwardly of the structuze and the base and roof panels
are urqed apatt. '
A shelter accordxng to the present invention will now be
described in detail with reference to the accompanying drawings, in

which: _
Figure 1 is a perspective view of a shelter in the erected
position; o N
Figure 2 is a side elevation of a stage in the erection
process; '

Figure 3 is a perspective view of the erection process shown
: zn Fxgure 2; and

Figures 4a and 4b are schematic plan views showing
alternative arrangements for the tension elements.

Referring now to the drawings, there is seen a shelter 1
comgrisinq a roof panel 2 of generally hexagonal shape, six upper
wall panels 3,'each of which is trapezoidal in shape, and six lower
wall panels 4 étmilar in shape to the upper wall panels 3. A
hexagonal base completes the structure. '

Each of the trapezoidal lower wall panels 4 is JOlned to a
respective side of the base by a hinged joint extending along the
shortez of its parallel sides. Likewise, each of the upper wall
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shelter 1 nay easily be erected by a single person.applying tension to the
tension el ement 20. If the tension required is too great to be generated by
a singl e person pulling the tension elenment,_the arrangenent shown in
Figure 4b can be used in order to increase the available effort. Likew se,
by wrapping the tension elenment 20 several tinmes around the

banéls 3 is joined to a respective edge of ‘the roof panel 2 by a
hinged joint axtending along the shorter of its parallel sides 6.

| Each upper wall panel 3 is joined to a lower wall panel 4 by
means of a pivoting joint arranged along the lengths of the longer
parallel sides 7 and 8 of the wall panels 3 and 4 respectively. The
corner anglés A of the trapezoidal wall panels 3 and 4 are arranged
to be slightly less than 60 degrees, so that when the roof panel 2
lies in contécﬁ.with the base panel,'gaps exist between adjacent
edges 9 and 10 of neighbouring upper and lower wall panels. In this
configuration, the internal volume of the stzucture is minimised and
a number of these structures can be packed flat and transported in a
minimum volume. | |

A tension element 20 is arranged to encizcle the shelter,
‘the tension element 20 being quided within or adjacent the hinged
_joints between the upper and lower wall panels 3 and_d. Thus, in the
collépsed condition of the structure, ‘the tension elements 20 will
éxtend across the gaps between neighbouring pairs of upper and lower
unpmﬂm. ' _

By applying tension to the tension element, the hinged
joints between upper and lower wall panels 3 and 4 are urged :a&ially.
inwardly of the structure, the result heing to space the roof panel 2
from the base panel, and to close the §aps 30 that edges 9 and 10 of
adjacent wall panels meet.. In this condition the tension element is
secured in order to retain the structure erect. As a safequard
against failure of the tension element, latching means may be
a:rénged along adjacent edges 9 and 10 of the _:es,pective wall panels,
so that by engaging the latching means, the tension element may be-
relaxed without the structure caollapsing.

As is shown in Figqure 2, tension may be applied to the
tension element 20 by securing an end of the tension element 20, for
example to a post 21 sunk into the groﬁnd, while pulling on the other
end, the tension element extending from the post Zi to encirzcle the
modular housing element 1, and then ektending to a tension applying
meahs T. The tension applying means may be manual, as illustrated,
or may be a win;h, a vehicle, or a draft animal. '
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shelter, a mechanical advantage nmay be obtained to enable a single person
easily to erect the shelter. The tension elenent 20 is preferably lTed.into
a tubul ar gui de extending al ong the pivot aX|s bet ween the upper and | ower
wal | panels 3 and 4 by nmeans of a fairlead%2, which may be provided with a
cl eat for tenporarily securlng t he tension elenent during the erection

procedure. The base Ing‘fﬁr}*Xeﬁﬁﬁt“He‘s\%l& B_‘arlel gs&fg rpeeagranlglehen& uni t

are preferably f()rne
schematxcally shown in Figure 4a, the shelter l may easily be erected

by a single person applying tension to the tension element 20. If
the tension required is too great to be generated by a sinqle'person
pulling the tension element, the arrangement shown in Figure 4b can
be used in order to increase the available effort. Likewise, by
wrapping the tension element 20 several times around the shelter, a
mechanical advantage may be obtained to enable a single person easily
to erect the shelter.

The tension element 20 is preferably led intc a tubular
guide extending along the pivot axis between the upper and lower wall
panels 3 and 4 by means of a fairlead 22, which may be provided with
a cleat for temporarily securing the tension element during the
erection procedure. _ . |

The base and roof panels, and wall panels of the dwelling
unit are preferably formed from lightweight materials such as
sfnthetic plastics material. By using an impervious outer skin of
substantially rigid plastics materlal over a lightweight foamed.
plastics core, panels of light weight and high rigidity can be
produced. Alternatively, the panels may be of a homogeneous rigid
insulating matexial. In preferred embodiments of the invention, the

. edges 9 and 10 of the wall panels are equipped with sealing means
such as Iipped'jointe or rubbez sealigg gaskets, so that when the
shelter is erected a draughtproof seal-is effected between these
edges. The hinges joining the roof, base and wall panels together
are preferably weatherproof, and may be reinforced by strips of -
additionally flexible weatherproofing material. It is envisaged that
upper wall panels 3 and the roof may be formed as a single unit
incorporating flexible hinge lines, and the base and lower wall
panels 4 be likeﬁise formed as a single unit, by injection moulding
for example. An advantageous feature of such a structure is that the
free edges of the wall panels may be formed with interdigitating lugs
penetrated by eligned bores to receive a tubular hinge pin Joining

, 'each of the upper wall panels to a respective lower wall panel.
Tension elemepts may be threaded through such tubular hinge pins.

—
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materials such as synthetic plastics material. By using an inpervious outer
skin of substantially rigid plastics material over a |ightweight foaned

pl astii cs core, panels of light weight and high rigidity can be produced.

Al ternatively, the panels may be of a honpbggneous rigid insulating
material. In preferred enbodi ments of the invention, the edges 9 and 10 of
the wall panels are equi pped with sealing nmeans such as |ipped joints or
rubber sealing gasket 3t im0 hbimerwbrerisaed thetttre heusingcirdds anadr deight pr oof

seal Is efi:eCtﬁ%gduced not only from riqid homoyeneous insulating plastics
materials, but also from conventional material such as wood or light
metal or textile materials, preferably in the form of sandwich panels
having insulating cores of rigid plastics foam. '

Door and window openings 30 and 31 respectively may be
formed in the lower and upper wall panels 4 and 3. It is envisaged
that the shelters will be formed from wall panels 3 and 4 which are
identical, the openings 30 and 31 preferably being also identical and
being characterized as door or window units by the Eixing therein of
either a door frame with a hxng1ng door or by a window frame with a
tzansparent window.

In a simplified embodiment of the invention, not
illustrated, a shelter may comprise a roof pancl 2 and a number of
wall panels 3 joined at their lower edges by a tension element
extending in guides running through the lower edges of the wall
panels 3. Such a shelter is essentially the upper half of the
structure shown in Pigqure 1, and would pravxde rudimentary shelter
with no integral floor to isolate the occupants from the ground. In
such a shelter, and also in the floored shelters described above, the
tension element.or elements may be attached to the wall panels by
quides spaced from the edgesiof the wall-paneis, 50 that for example

"the tension elements are guided_parailel to but spaced from the lower
edges of the wall panels in the floorless structu:e.' Similarly, ia
the floored structure, two tension elements may be provided so as to
extend parallel to and on either side of the horizontal joints
between upper and lower wall panels. In their simplest form, the
quides may be rings placed adjacent the panel edges and spaced from
the hinged joints. '

Although the shelters shown in the accompanying drawings are
generally hexagonal in confiquration, it should be understood that
the roof panel 2 and base panel may be of any polygonal shape. While
the hexagonal shape is preferrad, it is also possible to construct '
shélters according to the'invention having base and roof panels of
any number of sides equal to or greater than three.
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bet ween t hese edges. The hinges joining the roof, base and wall panels

t oget her are preferably weat herproof, and may be reinforced by strips of
addi tsional ly flexi ble weat herproofing material. It is envisaged that upper
wal | panels 3 and the roof may be formed as6a single unit incorporating
fi{exible hinge |ines, and the base and | ower wall panels 4 be |ikew se
formed as a single unit, by injection noulding for exanple. An advantageous
feature of such a strdstarfarther: pdvantpgequscenkadjaenfoft the \iavdntjamelshoumy

be formed Wi thy; pigure 5, a bracing element is incorporated in the structure ta
. maintain the structure eract in the event of a failure of the tension

alement. The preferred form of bracing element is a strut 40, one
end 41 of which is hingedly attached to the uéper wall element 3 by a
bracket 42. The lower wall element 4 is provided with a socket 43,
into which the other end 44 of the strut can be received. When the
shelter is in its collapsed state, the strut 40 is pivoted relative
to the upper wall element 3.50 as to lie adjacent thereta, extending
from the bracket 42 radially inwardly of the housing unit. As the
shelter is erected by pulling the tension element 20, which extends
through tubes 45 in the upper and lower wall elements 3 and 4, the
stzut 40 is pivoted away from the upper wall element 3 until its end
44 can enter the socket 43. By slightly relaxing the tension element
at this time, the strut 40 can be engaged firmly in the socket 43 to
support the structure of the hoﬁsing unit by preventing the upper and
lower wéll elements 3 and 4 from pivoting towards each other about
hinge 50. The strut 40 may be in the form of a hinged panel whose
free edye is received in a channel formed on the lower wall element
4, or a series of separate bar struts may be provided. The struts
may pivot towards their bracing positions under gravity, or may be
resiliently or otherwise biased. Selectively operable resilient
biasing means may act to urge the struts out of their bracing
positions for dismantling the structure.

In Fiquze 5, the hinges 50 between the upper and lower wall
elements 3 and 4 and the base and roof 2 are shown as flexible strips
attached to the adjacent edges of the hinged panels. While this will
provide a weatherproof hinge,.a conventional hinge may be used in
conjunction with a weétherp:oofinq seal extending over the hinged
joint.

The preformed upper and lower wall elements 3 and 4 may be
pravided interuélly of the structure with attachment points for
internal fittings such as suspension points for hammocks, lamps o:
water containers, storage fittings such as shelves'p: nets, or
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interdigitating lugs penetrated by aligned bores to receive a tubul ar hinge
pin joining each of the upper wall panels to a respective |ower wall panel.
Tensj on 6 el enents may be threaded t hrough such tubul ar hinge pins
produced not only fromrigid honogeneous ingulating plastics materials, but
al so from
seating. The external surfaces may be configured to tzap and channel
rainwater to a discharge point for collection and storage, and may be

provided with integral solar panels for heating or power generation.
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conventional material such as wood or light metal or textile materials,
preferably in the formof sandw ch panels having insulating cores of rigid
pl astics foam Door and w ndow openi ngs 30 and 31 respectively may be

formed in the Lower and upper vall panels 4 and 3 It IMNIBHEETAR.

openi ngs 30 an preferably being also identical .and btirfg ¢hatactert zed
as door or w nits by the fixing therein of either a door frame with a
hi ngi ng

' 1. A shelter comprising a ceatral polygonal roof panel

surrounded by a number of wall panels equal in number to the sides of
the palygon, the arrangement of panels being such that each wall
panel has an edgé hingedly attached to a respective edge of the roaf
panel, and a tension element attached to ;he wall panels at locations
remote fcom the roof panel in such a way that by applying tension to
the tension element, the wail panels can pivot relative to the roof
panel so as to bring adjacent edges of respective adjacent pairs of
wall panels together to form a three-dimensional st:uctﬁre.

2. A shelter according to claim 1, wherein the roof panel is
hexagonal, and the wall panels are trapezoidal and have the shorter
of their respective parallel sides hingedly attached to a respective
edge of the roof panel.

3. A shelter according to claim 1 or claim 2, wﬁezein the
tension element is received in a quide associated with each wall
panel, the tension element being movable through the guide elements.

4. A shelter according to any preceading claim; wherein the
tension element is releaseably fixable to one of the wall panels.
S. A shelter accozding to any ptece&ing claim, wherein an end

of the tension element is fixed to a first anchor point, and- the
tension element extendé‘therefrom to garm 3 loop surrounding the
shelter, the other end of the tension element being fixable to a
second anchor boint.

6. A shelter accozrding to ény preceding claim, wherein the
éenslon element comprises first and second tension element parts,
each of_ﬁhich has a first end fixed to a first anchor point, a
central part extending round a respective half of the circumference
of the shelter, and a second end fixable to a second anchor point.
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door or by a window frame with a transparent window. In & Sinplified
enbodi nent of the invention, not illustrated, a shelter ("“
panek 2 and a nunber of wall panels 3 joined at their mlmgm‘“ﬂ“m”
tensi on el ement extending in guides running t hr ough the | ower eddes Mof St ht

I

wal | panels 3. Such a shelter is essentiall’y the upper shelter body of the
structure shown in Figure 1, and would provide rudinentary shelter with no

integral flooy to isql gherrbbeaRRelRNtS ddy 0k 13 1AM #Wdc1did SUGReFRINE! Ler

and
' the anchor points for the tension element are mounted to the shelter
structure.
8. A shelter according to any preceding claim, inclu&inq a

polygonal roof panel and a polygonal base panel of similar shape to
the roof panel, and a number of upper and lower wall panels each
having a pair of parallel sides, a first one of the parallel sideé of
each upper wall panel being joined to a respective edge of the roof
panel, and a first one of the parallel sides of each lower wall panel
being joined to a respective edge of the base panel, each upper wall
panel being joined to a lower wall panel by a joint extending along
the second of their respective pazallél sides, and at least ane
tension element being arranged -to encizcle Ehe array of panels by
passing alony or adjacent the joints between the upper and lower wall
panels, the arrangement being such that when tension is applied ﬁo
the ténsion elements, the joints between respective pairs of upper
and lower wall panels are drawn radially inwardly of the structure
and the base and roof panels are urged apart. '

9. A shelter according to claim 8, wherein the first parallel
sides of the wall panels are longer than their'second pérallél sides.
10. A shelter according to claim 8 or claim 9, wherein

' releasable bracing means are provided to retain the upper and lower
wall panels in their erected relationsliip.
11. A shelter according to any of claims 8 to 10, wherein the
adjacent sides of the upper wall panels, and those of the lower wall
panels, are provided with sealing means to form a se;l when the

" panels are urged together
12. A shelter accozdlng to any of claims 8 to 10, wherein a
number of the wall pan7ls are Formed with cutouts to serve as windows

and doors.
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also in the floored shelters described above, the tension el enment or

el emrents may be attached to the wall panels by guides spaced fromthe edges
of the wall panels, so that for exanple the tension el enents are gui ded
parallel to but spaced fromthe | ower edges of the wall panels in the
fioorless structure. Simlarly, in the floored structure, two tension

el ements may be provided so as to extend parallel to and on either side of
t he horizontal joints between upper and |oyger wall panels. In their
sinplest form the guides may be

ABSTRACT
MERGEN HELT

There i3 described a shelter comprising an array of
substantially rigid panels hingedly joined together, the arrangement
being such that a central polygonal coof panel is surrounded by a
number of wall panels equal in number to the sides of the polygon,
each wall panel having an edye hingedly attached to an edge of Lhe
roof panel, and a tension element being arranged to extend along the
edges of the wall panels remote from the roof panel in such a way
that by applyin§ tension to the tension element, adjacent edges of
respective wall panels can be brought together to form a
three-dimensional structure. 1In a preferred embodiment of the
invention, a shelter comprises polygonal roof and base panels of
similar shape, and a number bf wall panels each having a pair of
parallel sides, a first one of the parallel sides of each wall panel
being joined to a respective edge of the base or roof panel, and each
wall panel being joined to another wall panel by a joint extending
along the second of its parallel sides,'ét least one tension elehent
being arranqged to enclczcle the array of panels b} passing along ocr
adjacent the joints formed by the second parallel sides of each wall
panel, the arrangement being such that when tension is applied to the
tension elements, the joints between respective pairs of wall panels
are drawn radially inwardly of the structure and the base and roof
panels are urged apart. '

Figure 2
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rings placed adjacent the panel edges and spaced fromthe hinged joints.
Al t hough the shelters shown in the acconpanyi ng 7.drawi ngs are generally
hexagonal in configuration, it should be understood that the roof panel 2

and base panel may be of any pol ygonal shape. Wile the

n
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hexagonal shape is preferred, it is also possible to construct shelters
accordlng to the invention having base and roof panels of any nunber of

si des*‘equal to or greater than three. In a further advantageous enbodi nment
of the invention, shown in Figure 5, a bracing elenent is incorporated in
tRe structure to maintain the structure erect in the event of a failure of
the tension elenent. The preferred fornlo% bracing elenent is a strut 40,
one end 41 of which is hingedly attached to the upper

o el
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wal | element 3 by a bracket 42. The lower wall elenment 4 is provided with a
socket 43, into which the other end 44 of the strut can be received. Wen
the<shelter is in its collapsed state, the strut 40 is pivoted relative to
thé upper wall elenment 3 so as to lie adjacent thereto, extending fromthe
bracket 42 radially inwardly of the housing unit. As the shelter is erected
by pulling the tension el enent 20, which extends through tubes 45 in the

upper and lower wall elenents 3 and 4, the strut 40 is pivoted away from
t he '

Yo
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upper wall elenment 3 until its end 44 can enter trespoket—43-—PBy—sli-ghtly
rgraxing the tension elenent at this tinme, the st?%%iﬁﬁfﬂirmm. N ﬁ%ﬁﬁ@@ sG
firmy in the socket 43 to support the structure b&;&he hausi-ngs -
preventing the upper and |ower wall elenents 3 a ﬁgﬂ{“%pnyp[var hg;témamag.u.
each ot her about hinge 50. The strut 40 may be in the orhiofga«hidgédgangfk
panel whose free edge is received in d channel fqrﬁédwe “the - Fower...wal raged ...

el enent 4, or a series of separate bar struts may be provided. The struts
may pivot towards their EMERGENCY SHELTER DATE OF RECEIPT.. 2%

The present invention relates to modular
housing, and is particularly concerned with the
provision of a lightweight, readily transportable and
easily erectable shelter. The shelters are intended
for use ln providing long term or temporary shelter for
displaced persons, refugees, etc., and to improve
housing in undeveloped areas. - .

The currently conventional method of providing
temporary shelter for refugees is to provide tented
accommodation. This type of accommodation has several
disadvantages, in that conditions are often insanitary,
and the protection given from the elements is severely
limited, particularly in colder climates. Further
disadvantages of tent accommodation are the
multiplicity of separate parts required to form the
tent étructure, giving rise to the loss or misplacement
of parts and thus rendering the structure inoperable in
some cases, and the degree of skill needed to erect the
tent.

Prefabricated structures erected on site from a
collapsed state are known from DE-A-2549938 and WO-A-
8907180. These are relatively heavy structures and
their erection is labour intensive.

The present invention seeks to provide a readily
transportable, lightweight and weatherproof shelter,
which is easily erected using a minimum of unskilled
labour, and which, when erected, can provide effective
and sanitary shelter in a wide variety of climatic
conditions.

According to the present invention, there is
provided a shelter structure comprising a shelter body
formed from a central polygonal roof panel surrounded
by an array of wall panels equal in number to the
‘number of sides of the roof panel, characterised in
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bracing positions under gravity, or may be resiliently or otherw se biased.
Sel ectively operable resilient biasing means may act to urge the struts out
of their 8 bracing positions for dismantling the structure. In Figure 5,
t he hi nges 50 between the upper and | ower wall elenents 3 and 4 and the
base and roof 2 are

-2
that all the wall panels each have two parallel sides
of unequal length and the shorter of the parallel sides
set at an obtuse angle to each of the adjoining sides,
in that each such wall panel is hingedly attached at
the shorter of the respective parallel sides to one
side of the polygonal roof panel, and in that a tension
element attached to the wall panels at locations remote
from the roof panel is under tension and maintaining
adjacent sides of respective adjacent pairs of wall
panels in coatact to form a three-dimensional structure
which is collapsible to a coplanar array of said panels
on release of said tension.

An advantage of the shelter structures of the
present invention is that, at least when in a preferred
format to be described hereinafter, they are able to be
placed one atop another or otherwise linked and
configured, thus effectively increasing the housing
density achievable.

Thus, in a preferred embodiment of the invention,
a shelter structure includes said shelter body opposed,
as an upper shelter body, to a lower said shelter body,
with the longer parallel sides of upper and lower wall
panels comprised by the upper and lower shelter bodies
respectively being parallel and adjacent to one
another, each upper wall panel being joined to a lower
wall panel by a hinged joint extending along the longer
of the parallel sides of the upper and lower wall
panels, and the at least one tension element passing
along or adjacent the joints between the upper and
lower wall panels, so that, when subject to tension the
joints between respective pairs of upper and lower wall
panels are drawn radially inwardly of the structure and
the roof panel of the upper shelter body and the
corresponding panel of the lower shelter body are urged
apart.

A shelter according to the present invention will
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shown as flexible strips attached to the adjacent edges of the hinged
panels. Wiile this will provide a weatherproof hinge, a conventional hinge
may be used in conjunction with a weatherproofing seal extending over the
hi nged joint. The preformed upper and | ower wall elements 3 and 4 may be
provided internally of the structure wth attachment points for internal
fittings such as suspension points for hdammocks, |anps or water containers,

storage fittiggs $UChe33,3B8lVES Acl84Swith reference to the

accompanying drawings, in which:

Figure 1 is a perspective view of a shelter ln the
erected position;

Figure 2 is a side elevation of a stage in the
erection process;

Figure 3 is a perspective view of the erection
process shown in Figure 2; and

Figures 4a and 4b are schematic plan views showing
alternative arrangements for the tension elements.

Referring now to the drawings, there is seen a
shelter structure 1 comprising upper and lower shelter
bodies. The upper shelter body includes a roof panel 2
of generally hexagonal shape and six upper wall panels
3, each of which is trapezoidal in shape. The lower
shelter body includes six lower wall panels 4 similar
in shape to the upper wall panels 3 and a hexagonal
base 5.

Each of the trapezoidal lower wall panels 4 is
joined to a respective side of the base by a hinged
joint extending along the shorter of its parallel
sides. Likewise, each of the upper wall
panels 3 is joined to a respective edge of the roof
panel 2 by a hanged joint extending along the shorter

of its parallel sides 6.
Each upper wall panel 3 is joined to a lower wall

panel 4 by means of a pivoting joint arranged along the
lengths of the longer parallel sides 7 and 8 of the
wall panels 3 and 4 respectively. The corner angles A
of the trapezoidal wall panels 3 and 4 are arranged to
be slightly less than 60 degrees, so that when the roof
panel 2 lies in contact with the base panel, gaps exist
between adjacent edges 9 and 10 of neighbouring upper
and lower wall panels. In this configuration, the
internal volume of the structure is minimised and a
number of these structures can be packed flat and
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or séatihg. The external surfaces may be configured to trap and channel
rainwater to a discharge point for collection and storage, and nay be

provided with integral solar panels for heating or power generation. 9
CLAI MS: 1. A shelter structure (1) conprising a shelter
-4-

transported in a minimum volume.

A rension element 20 is arranged to encircle the
shelter, the tension element 20 being guided within or
adjacent the hinged joints between the upper and lower
wall panels 3 and 4. Thus, in the collapsed condition
of the structure, the tension elements 20 will extend
across the gaps between neighbouring pairs of upper and
lower wall panels.

By applying tension to the tension element, the
hinged joints between upper and lower wall panels 3 ahd
4 are urged radially inwardly of the structure, the
result being to space the roof panel 2 from the base
panel, and to close the gaps so that edges 9 and 10 of
adjacent wall panels meet. 1In this condition the
ténsion element is secured in order to retain the
structure erect. As a safeguard against failure of the
tension element, latching means may be arranged along
adjacent edges 9 and 10 of the respective wall panels,
so that by engaging the latching means, the tension
element may be relaxed without the structure
collapsing.

As is shown in Figure 2, tension may be applied to
the tension element 20 by securing an end of the
tension element 20, for example to a post 21 sunk into
the ground, while pulling on the other end, the tension
element extending from the post 21 to encircle the
modular housing element 1, and then extending to a
tension applying means T. The tension applying means
may be manual, as illustrated, or may be a winch, a
vehicle, or a draft animal.

It will readily by understood that, using the
arrangement schematically shown in Figure 4a, the
shelter 1 may easily be erected by a single person
applying tension to the tension element 20. If the
tension required is too great to be generated by a
single person pulling the tension element, the
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body fornmed froma central polygonal roof panel (2) surrounded by an array
of wall panels (3) equal in nunber to the nunber of sides of the roof

panel, characterised in that all the wall panels have two parallel sides
(6,7) of unequal length and the shorter (6) of the parallel sides set -at ‘an
obtuse angle to each of the adjoining sid§§_(9,10), in that each such wall
panel is hingedly attached at the shorter of the respective parallel sides

(6) to one sidg.0bddimet! WA (0¥ Rl Pan BT dddd A 320N
increase the available effort. Likewise, by wrapping
the tension element 20 several times around the
shelter, a mechanical advantage may be obtained to
enable a single person easily to erect the shelter.

The tension element 20 is preferably led into a
tubular guide extending along the pivot axis between
the upper and lower wall panels 3 and 4 by means of a
fairlead 22, which may be provided with a cleat for
temporarily securing the tension element during the
erection procedure.

The base and roof panels, and wall panels of the
dwelling unit are preferably formed from lightweight
materials such as synthetic plastics material. By
uéing an impervious outer skin of substantially rigid
plastics material over a lightweight foamed plastics
core, panels of light weight and high rigidity can be
produced. Alternatively, the panels may be of a
homogeneous rigid insulating material. In preferred
embodiments of the invention, the edges 9 and 10 of the
wall panels are equipped with sealing means such as
lipped joints or rubber sealing gaskets, so that when
the shelter is erected a draughtproof seal is effected
between these edges. The hinges joining the roof, base
and wall panels together are preferably weatherproof,
and may be reinforced by strips of additionally
flexible weatherproofing material. It is envisaged
that upper wall panels 3 and the roof may be formed as
a single unit incorporating flexible hinge lines, and
the base and lower wall panels 4 be likewise formed as
a single unit, by injection moulding for example. An
advantageous feature of such a structure is that the
free edges of the wall panels may be formed with
interdigitating lugs penetrated by aligned bores to
receive a tubular hinge pin joining each of the upper
wall panels to a respective lower wall panel. Tension
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(20) attached to the wall panels (3) at |locations renote fromthe roof
panel is under tension and maintaining adjacent sides (9,10) of respective
adj acent pairs.of wall panels in contact to forma three-dinensi onal
structure which is collapsible to a coplanar array of said panels on

rel ease of said tension. 2. A shelter structure according to claim1,
wherein the roof panel of the shelter bodf'(Z) I s hexagonal .

elements may be threaded through such tubular hinge
pins produced not only from rigid homogeneous
insulating plastics materials, but also from
conventional material such as wood or light metal or
textile materials, preferably in the form of sandwich
panels having insulating cores of rigid plastics foam.
Door and window openings 30 and 31 respectively
may be formed in the lower and upper wall panels 4 and
3. It is envisaged that the shelters will be formed
from wall panels 3 and 4 which are identical, the
openings 30 and 31 preferably being also identical and
being characterized as door or window units by the
fixing therein of either a door frame with a hinging
door or by a window frame with a transparent window.

' In a simplified embodiment of the invention, not
illustrated, a shelter may comprise a roof panel 2 and
a number of wall panels 3 joined at their lower edges
by a tension element extending in guides running
through the lower edges of the wall panels 3. Such a
shelter is essentially the upper shelter body of the
structure shown in Figure 1, and would provide
rudimentary shelter with no integral floor to isolate
the occupants from the ground. 1In such a shelter, and
also in the floored shelters described above, the
tension element or elements may be attached to the wall
panels by guides spaced from the edges of the wall
panels, so that for example the tension elements are
guided parallel to but spaced from the lower edges of
the wall panels in the floorless structure. Similarly,
in the floored structure, two tension elements may be
provided so as to extend parallel to and on either side
of the horizontal joints between upper and lower wall
panels. In their simplest form, the guides may be
rings placed adjacent the panel edges and spaced from

’

the hinged joints.
Although the shelters shown in the accompanying
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3. A shelter structure according to claiml1l or claim2, wherein the tension
element (20) is received in a tubular guide associated with each wall panel
(3) of the shelter body, the tension el enent being novabl e through the
tubul ar guide. 4. A shelter structure according to any preceding claim
wherein the tension elenent (20) is releagseably fixable to one of the wall
panels (3) of the shelter body. 5. A shelter structure according to any

drawings are generally hexagonal in configuration, it
should be understood that the roof panel 2 and base
panel may be of any polygonal shape. While the
hexagonal shape is preferred, it is also possiblé to
construct shelters according to the invention having
base and roof panels of any number of sides equal to or
greater than three.

In a further advantageous embodiment of the
invention, shown in Figure 5, a bracing element is
incorporated in the structure to maintain the structure
erect in the event of a failure of the tension element.
The preferred form of bracing element is a strut 40,
one end 41 of which is hingedly attached to the upper
wall element 3 by a bracket 42. The lower wall element
4 is provided with a socket 43, into which the other
end 44 of the strut can be received. When the shelter
is in its collapsed state, the strut 40 is pivoted
relative to the upper wall element 3 so as to lie
adjacent thereto, extending from the bracket 42
radially inwardly of the housing unit. As the shelter
is erected by pulling the tension element 20, which
extends through tubes 45 in the upper and lower wall
elements 3 and 4, the strut 40 is pivoted away from the
upper wall element 3 until its end 44 can enter the -
socket 43. By slightly relaxing the tension element at
this time, the strut 40 can be engaged firmly in the
socket 43 to support the structure of the housing unit
by preventing the upper and lower wall elements 3 and 4
from pivoting towards each other about hinge S0. The
strut 40 may be in the form of a hinged panel whose
free edge is received in d channel formed on the lower
wall element 4, or a series of separate bar struts may
be provided. The struts may pivot towards their
bracing positions under gravity, or may be resiliently
or otherwise biased. Selectively operable resilient

. biasing means may act to urge the struts out of their
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preceding claim wherein a tension elenent (20) is guided onto the wall
panel s of the shelter body via a fairlead (22) attached to a wall
at the longer (7,8) of the respective parallel sides. 10 6. A shelter

panel

(3)

structure according to any preceding claim wherein an end of the tension

el ement (20)

IS -8-

bracing positions for dismantling the structure.

In Figure 5, the hinges 50 between the upper and
lower wall elements 3 and 4 and the base and roof 2 are
shown as flexible strips attached to the adjacent edges
of the hinged panels. While this will provide a
weatherproof hinge, a conventional hinge may be used in
conjunction with a weatherproofing seal extending over
the hinged joint.

The preformed upper and lower wall elements 3 and
4 may be provided internally of the structure with ’
attachment points for internal fittings such as
suspension points for hammocks, lamps or water
containers, storage fittings such as shelves or nets,
or seating. The external surfaces may be configured to
trap and channel rainwater to a discharge point for
collection and storage, and may be provided with
integral solar panels for heating or power generation.
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fixed to a first anchor point (21), and the tension el enent extends

ttherefromto forma | oop surrounding the shelter—bedy;—the other end of the

tension el ement being fixable to a second anchor poi Wyishel ter
structure according to any preceding claim mher’ei\“\mml\m“m\\memnt
(20) conprises first and second tension elhement paft'se chw ofs whi ch has a
first end fixed to a first anchor point (21), a central part extending
round a respective pphimgt the circunference of the shelter body, and a

second end L
1. A shelter structure (1) comprising a shelter

body formed from a central polygonal roof panel (2)
surrounded by an array of wall panels (3) equal in
number to the number of sides of the roof panel,
characterised in that all the wall panels have two
parallel sides (6,7) of unequal length and the shorter
(6) of the parallel sides set at an obtuse angle to
each of the adjoining sides (9,10), in that each such
wall panel is hingedly attached at the shorter of the;
respective parallel sides (6) to one side of the
polygonal roof panel (2), and in that a tension element
(20) attached to the wall panels (3) at locations
remote from the roof panel is under tension and
maintaining adjacent sides (9,10) of respective
adjacent pairs of wall panels in contact to form a
three-dimensional structure which is collapsible to a
coplanar array of said panels on release of said
tension.

2. A shelter structure according to claim 1,
wherein the roof panel of the shelter body (2) is
hexagonal.

3. A shelter structure according to claim 1 or
claim 2, wherein the tension element (20) is received
in a tubular guide associated with each wall panel (3)
of the shelter body, the tension element being movable
through the tubular guide.

4. A shelter structure according to any preceding
claim, wherein the tension element (20) is releaseably
fixable to one of the wall panels (3) of the shelter
body.

5. A shelter structure according to any
preceding claim, wherein a tension element (20) is
guided onto the wall panels of the shelter body via a
fairlead (22) attached to a wall panel (3) at the
longer (7,8) of the respective parallel sides.
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fixable to a second anchor point (21). 8. A shelter structure according to
claim6 or claim7, wherein the anchor points (22) for the tensTon el enent
are mounted to the shelter body. 9. A shelter strucu : any
preceding claim including said shelter body oppose mmmﬁﬂm eI ter
body, to a | ower said shelter body, with the | onger paralhelns *

upper and | ower wall panels (3) and (4)-gprised by the upper and Iomer

shel ter bodies respectively being parallel and adjacent
6. A shelter structure according to any preceding

claim, wherein an end of the tension element (20) is

fixed to a first anchor point (21), and the tension
element extends therefrom to form a loop surrounding
the shelter body, the other end of the tension element
being fixable to a second anchor point (21).

7. A shelter structure according to any preceding
claim, wherein the tension element (20) comprises first
and second tension element parts, each of which has a
first end fixed to a first anchor point (21), a central
part extending round a respective half of the
circumference of the shelter body, and a second end
fixable to a second anchor point (21).

8. A shelter structure according to claim 6 or
clalm 7, wherein the anchor points (22) for the tension
element are mounted to the shelter body.

9. A shelter structure according to any preceding
claim, including said shelter body opposed, as an upper
shelter body, to a lower said shelter body, with the
longer parallel sides (7,8) of upper and lower wall
panels (3) and (4) comprised by the upper and lower
shelter bodies respectively being parallel and adjacent
to one another, each upper wall panel (3) being joined
to a lower wall panel (4) by a hinged joint extending
along the longer (7,8) of the parallel sides of the
upper and lower wall panels, and the at least one
tension element (20) passing along or adjacent the
joints between the upper and lower wall panels (3,4),
so that, when subject to tension, the joints between
respective pairs of upper (3) and lower (4) wall panels.
are drawn radially inwardly of the structure and the
roof panel (2) of the upper shelter body and the
corresponding panel (S) of the lower shelter body are

urged apart.
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to one anot her, each upper wall panel (3) being }o%ned“fﬁ”é’TBﬁEF'mall

‘panel (4) by a hinged joint extending along the mzﬂmmu he
paral |l el sides of the upper and | ower wall paneﬂ ﬂﬁm““ Bast one
tension el enent (20) passing along or adjacent the jcoi it s"bet ween the upper

and |l ower wall panels (3,4), so that, whgq_subject to tension, the joints
bet ween respective pairs of upper (3) and1ower (4) wall panels are drawn

radiall'y inwardly afp they IfdiGidl &edfkdlie RV RANMY dP)c1idk e uPPET
shel ter body and the .
wherein hellow hinge brackets are comprised by the

hinged joint between the longer parallel sides of the
upper (3) and lower (4) wall panels and act as tension
element housings.

11. A shelter structure according to any
preceding claim, wherein releasable latching means (40)
are provided to retain the upper (3) and lower (4) wall
panels in their erected relationship.

12. A shelter structure according to any
preceding claim, wherein the adjacent sides (9,10) of
the trapezoidal wall panels (3,4) are provided with

- sealing means to form a seal wheén the panels of a said
coplanar array are drawn inwardly.

13. A shelter structure according to any
preceding claim, wherein a number of the wall panels
(3,4) are formed with cutouts (30,31) to serve as
windows and doors.
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correspondi ng panel (5) of the |l ower shelter body are urged apart. 10. A
shelter structure according to claim9, wherein hollow hinge brackets are
conprised by the hinged joint between the |onger parallel sides of the
upper (3) and lower (4) wall panels and act as tension el enent housings.

173
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11. A shelter structure according to any preceding claim wherein

rel easabl e | atching means (40) are provided to retain the upper (3) and

| ower (4) wall panels in their erected relationship. 12. A shelter
structure according to any preceding claim wherein the adjacent sides
(9,10) of the trapezoidal wall panels (3,4) are provided with sealing nmeans
to forma seal when the panels of & I d coplanar array are drawn inwardly.
13. A shelter structure according to any '

777
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pr ecedi n'g claim wherein a nunber of the wall panels (3,4) are formed with

cutouts (30,31) to serve as w ndows and doors.
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_ Figure 2
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ABSTRACT

EMERGENCY SHELTER

There is described a shelter comprising an array of
substantially rigid panels hingedly joined together, the arrangement
being such that a central polygonal roof panel is surrounded by a
number of wall panels equal in number to the sides of the polygon,
each wall panel having an edyge hingedly attached to an edge of Lhe
roof panel, and a tension element being arranged to extend along the
edges of the wall panels remote from the roof panel in such a way
that by applying tension to the tension element, adjacent edges of
respective wall panels can be brought together to form a
three-dimensional structure. 1In a preferred embodiment of the
invention, a shelter comprises polygonal roof and base panels of
similar shape, and a number of wall panels each having a pair of
parallel sides, a first one .of the parallel sides of each wall panel
being joined to a respective edge of the base or roof panel, and each
wall panel being joined to another wall panel by a joint extending
along the second of its parallel sides, at least one tension element
being arranged to encizcle the array of panels b& passing along ot
adjacent the joints formed by the second parallel sides of each wall
panel, the arrangement being such that when tension is applied to the
tension elements, the joints between respective pairs of wall panels |
are drawn radlally inwardly of the structure and the base and roof
panels are urged apart.
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