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CONTAINMENT ASSEMBLY

BACKGROUND OF THE INVENTION

[0004]  This invention relales to 3 containment assembly which can be storad and
transported In & compact mode and which, at an insialiation site, can be erected in 3
number of ways to provide an enclosure, a shelier or the like. The mode of use in this
respect is not restricted.

SUMMARY OF THE INVENTION

[0002]  The invention provides a contalnment assembly which includes a plurality of
linked wall sections which are arrangeable, side by side one ancther, in a siorage mode

and which are arrangeable in an sxiended configuration in an operative mode.

{0003} Each wall section may be of any appropriate size and shape. In one
example of the invention each wall section is elongate and rectangular. Adjacent wall
sections may be interconnected, s.g. in a8 pivotal manner, at abulling ends. A

succesding pair of wall sections may be similarly interconnected.

f0004]  The wall sections may be movable o an extended configuration to enclose
an area or to form a boundary. Preferably the wall sections are interconnected by
means of & hinge system e.g. a two point hinge systerm which allows maximus relative

swivel action.

{0008} it is possible to move the wall sections to a desired configuration manually or
by using powered hinge systems e.g. through the aid of a hydraulic, mechanical,
slectrival or other actuator. it is possible to make use of a computer-controlied system
o cause the wall sections {0 move, with the aid of a suitable actuator or actuators, and
to take up a desired configuration,

{0008] To faciitate movement of the wall sections one or more skids, wheels or the
fike may be positioned at a lowsr side of sach respective wall section in a ground-
engaging position.
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{00071 At least one wall section may have 3 cover which, in use, can be extended
latevally. The cover may be movable to a3 ground-engaging position or may be
supported at an elevated position to provide shelter from above.

o008} it is also possible for a wall section to include a panel which can be moved
vertically e 1o extend the effective height of a wall section. The extent of vertical
movement may be adjustable. Similarly a panel or cover could, if desired, be positioned
at an inclined angle refative to the vertical. A plurality of the covers or panels may be
telescopically configured to increase coverage over the ground or the fike.

{0008} In broad terms, a reference o a “container”, means any appropriate
container, including a conventional shipping container, or & structure, which may be
box-like, on a vehicle, or which may be formed integrally with a vehicle and, merely by
way of non-iming examgples, includes structure on a vehicle such as the body of a bus,
the body of a truck, a structure mountsd to a load area of 3 vehicle, a structure on a
trailer such as a horsebox, or a strustire which is mounted, optionally detachably, to a
tratler or vehicle which Is custom-designed for the purposs,

00101 in a specific form of construction a corner of a container, &.¢. & conventional
shipping container, includes a hinge mechanism and gt least one panel is attached to
the hinge mechanism for angular movement between an inoperative position at which
the panel is accommodated by the container for storage and transport purposes, and an
operative position at which the panel forms part of a boundary of an enclosure,

0011} {In this spacification *wall section” and “panel” are used interchangeably).

0012 A second panel may be attached to the aforeméntioned panel in 2 similar

way i.e. through the use of an appropriate hinge mechanism.

0013} An opposing comer of the container may include a similar hinge mechanism
and one or more panels may be secured dirsctly or indirectly thereto.

{00143 if the containment assembly includes four panels then these may be
positioned to form part of an enclosure which, in outline, is that of a pentagon with a §ifth
side being constituled by the container,
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018] Each hinge structure preferably is made from sieel and each panel is
preferably made from a material which is significantly lighter than stes! e.g. aluminium.
A stesl pin may be attached o a respective comer of the container so that there is
adeguate strength in this arrangement to support an extended panel. However a panel,
when dispiaced from the container, may exhibit significant Rexibility and in order to
provide support for the panse! while # is being moved to an operative position various
{echniques may be employed. Preferably the panel is supported by a ground-engaging
component. This may iake the form of a skid, one or more wheels, or the ke, The
ground-engaging component may be fixed to a lower end of an actuable mechanism
which is extended from the panel inlo ground-engaging contact. Hydrawlic means may
be provided for this purpose,

[0018]  The pans! may include one or more level sensors used during deployment of
the containment assembly to ensure that the panel extends horizontally from the

container and vertically relative {o the ground.

{0047] A bracing structurs may be provided to restrict flexing of the panel while it is
being moved between a storage mode position and an operative modes.

10018} Hydraulic fnes to and from the aforementioned hydraulic actuator may be
positioned on or inside the pane! which may have 2 hollow wall structure.

{00181 Due to the size of the container and the panels it is likely that lower ends of
the panels will not always direclly contact the ground. Two problems can arise. Firstly
the panels, which are pivotally interconnected by hinge systems, eg of the kind
described, are heavy and elongate and exerd a substantial moment about the relative
points of attachiment. i s important {o keep the panels horfzontal and supported.
Height adjusting mechanisms may be used for this purpose. For example a piston and
cylinder assembly or ram or cther extensiblefretractable device can be used v an
appropriate way. In a preferred form of the invention a height adjusting mechanism is
vertically aligned with the axis of a hinge system which interconnects adiacent vertical
adges of adjacent panels together. The height adiusting mechanism is used to adjust

the height of the hinge system and thereby the height of the panels and simultansously
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support the panels. Secondly, closurs members may be used to obscure gaps betwesn
a lower edge of a panel and an opposing ground surface. The closure members may
be attached in a hinged manner {o a lower region of a pansel. Preferably, in this respect,
each panel includes a first closure which is on one side of the panel and 3 second
closwre on an opposing side of the panel. This type of construction s advaniageous
particulady if the resulling structure is 1o be used, for example, as part of a reservoir. In
this event a liner is placed inside the snclosure. One closure, at a base of the panel,
extends o the ground and provides support for the liner. A second closure, on an
opposing side of the panel, digs into the ground and braces the arrangement when the
finer is filled e.g. with a liquid such as water.

{00208] The deployment of the panels may be faclitated by means of manually
actuated pulley and frolley jack devices, mechanically or hydraulically actuated diive
and steering machanisms of, in @ more sophisticated embodiment, through the use of a
software-enabled hydraulic drive and stesr system. These devices may act on hinge
systems which interconnest adjiacent pansls.

{00211 An interior surface bounded by the panels (the ground and inner surfaces of
the panels) may be coveved with a liner. In this way the deployed assembly is
ransformed nto @ reservolr Yor liquids, fresh water storage, fisheries, waste storags or
the like.

{00221 The panels may be reinforced to withstand attacks e.g. bullets, shrapnel and
the like. This assisis in providing a secure installation not only for personnel but for
watler storage or olher goods or material,

100231 The panels may be interconnected by means of parliioning fo provide
smaller rooms or enclosures inside boundary panels. Reticulation for communication
and electrical services may be provided within or on the panels.

{00243 The mwvention thus extends to a maobile containment assembly which can be
eracted rapidly and which is capable of housing a large number of personnsl.
Camoufiage may be provided s.g. by means of covers, paint or the like, 1o cause the
containment system {o "blend” into a surrounding area.
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{00257 in the embodiment in which the panels are folded from a container or similar
enclosure, at least part of the container or enciosure may be used as 3 control centre, to
house electrical equipment, fo house personnel, o act as a hospital theatre, for food
storage or kitchen purposes, of the like. Thus the contalnment assembly may be used
to provide a mobile sheller for rapid deployment, e.g. in disaster areas, to provide

shetter for humans or animals, for water storage, for clinic purposes and so on.

{00286} The containment assembly can be used for confining animals for
rehabilitation or safety or other purposes.

oYy if ground enclosed by the panels and the container is covered, above, with a
fransparent material e.g. 8 plastic material then a volume Inside the boundary panels
and container can be used in a greenhouse-type structive. The panels may also be
transparent.

10028} A panel, or a container in which the panel is normally stored, may have
mounted {0 |t one or more rollers from which flexible sheet matedal can be deployed o
form a ground-covering liner, an overhead roof struchve or the ke, Movement of the
roller can be assisted by means of pulleys which may be manually or powsr-driven. To
assist in moving & liner over the ground alr may be forced into a space between the
ground and a lower swrface of the liner ~ this ifts the liner and substantially reduces
friction effects.

100291 v a particular situation i which a liquid is contained in a resssvolr
constructed from the containment assembly, cables or similar bracing struciures may be
employed to assist the panels in withstanding force produced on inner surfaces of the
panels by Hquid pressure. The highest forces are at lower regions of the paneis and, for
this reason, the cables are sirategically located st least in these regions o give a

maximum restraining force.

100301 in one particular application the containment assembly includes at least one
elongate upwardly extending suppert, a locating member which is shidably engaged with
the suppori, flexible sheel material attached to the member and swrounding the
support, the fexible shee! maleral including & periphery which is refgined 2t a
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predetermined position, and ai least one fan which pressurises air on a lower side of the
sheet material thereby o cause the shest material to move upwardly in a manner which
is at least parlly guided by the locating member which i movable along the elongate
support.

{0031} The elongale support may be held in a desired orienfation, e.g. substantially

vertical, by means of suitable stays. These may be wires, cables or the like,

{0032] The locating member may include a sleeve through which the elongate
support extends, preferably with a reasonable sealing action between the siseve and
the support. The sleeve may include a formation which may be in the form of a disc

which provides a means for the sheet material {o be attached 1o the slesve.

[0033] The elongate support may have a lower end which is engaged with the
ground preferably through a baill-type joint or the like which permits the elongate support
to be inclined at least to a imited extent relative fo the vertical.

[0034] The slongate suppor! may be hollow Le. wbular and may include one or
moere inlets or outlets for air to enter or leave an interior of the support.

{0038]  Alleastone cafch on the elongate support may automatically be engageable
with the locating member. The catch may permit the locating member to move along
the support in a first direction beyond a predetermined position and then restrain the
focating member from moving beyond the predetermined position in the return direction.

The calch may be releasable from a remots location.
{0038]  The flexible sheal material may be waterproof,

00377 The flexible sheet material may be provided at least in two layers with an
upper laver, in use, being in the nature of 3 roof and a lower layer acting as a ceiling in
respect of an area or volume below the sheet material

18038] The periphery of the sheet material may be fixed to the ground or to panels
or wall-ike elements on the ground which form an enclosure arcund the elongate
SUppoit,
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{00381 in ancther application of particular importance the containment assembly is
used in the construction of a reservoir and Sexible sheet material is located in a stored
configuration in or on the container, and a mechanism in or on the container is used o
deploy the sheet material from the stored configuration to an open, operative
configuration. In the operative configuration the sheet material may extend from the
container,

[0040] The mechanism may fake on any appropriate form and, preferably,
comprises & roller, spool or the like around which the sheet material is colled e.g. in a
folded form.

D041} The mechanism may be positioned inside the container but preferably is
tocated on an upper side thereof. A cover, shroud or the ke may be provided to shield

the mechanism and the sheet material when tis In a stored configuration.

{00421 The mechanism allows the sheet material to be drawn from the stored
configuration by means of at least one slongate flexible member such as a rope, a
chain, a gable, or the like. The fexible member may be attached directly to one or more
iocations on the flexible sheel material.

100431  The fioxdble shest material may be designed to be used as g liner for a
reseivoll, A central portion of the liner may be ground-engageable. The liner may have
edges or peripheral portions which are clevated and which, in use, constitute part of 8
wall of 3 reservoir,

[0044]  The conlainer may form at least part of a wall which extends vertically and
against which a pottion of the shee! material s backed. The container may be slongate
and include an elongste side which forms said part of the wall.

0045] Roof material may be provided which, in use, will overlie at least part of an
area enclosed by the wall. Sultable supports for supporting roof material may be stored
in the container. Withouwt being restrictive this type of support may include one or more

slongate members, each in the nature of a tent pole which elevatss the roof matsrial,
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parficularly if it is sheeling, to a suifable height above the ground fevel. Cables and

similar devices may be used {o provide additional suppot for the roof material,

0048} One or more panels may be engaged with the housing and preferably overlie
said side of the housing when the panels are in a stored mode. The panels may be
movable o respective operative positions at which they sxtend away from the housing

and are orientated substantially vertically, but resting on the ground,

[0047]  The invention also provides a reservoir formed from & containment assembly
{as described) which includes a container with a side which extends generally vertically,
the side having opposed first and second ends, at least a first ground-engaging panel
which is origntated generally vertically and which has an end which abuts and which is
secured o the first end of the side, at least a second ground-sngaging panel which
extends generaily verlically and which has an end which abuts and which is securad to
the second end of the side, and flexible sheet material with a ground-engaging portion
which covers at least ground belween the first and second pansls and which has a wall
portion which bears against, and which is supported by, surfaces of the first and second
panels and of said side of the container,

{0048] The side and the panels may be configured so that in plan they form an
enclosure. Depending on the number of panels the encloswre may have three, four, five
or more sides. if use is made of 2 second containment assembly then the number of

sides of the enclosure can be increased,

[0048] A number of the containment assemblies may be configurad in any suitable
array. Muiliple or abulling sides {walls} may be secured togsther in any appropriate
way o increase the size of the overall structure and fo impart stability to the

contiguration.

LS i ong preferred form of the invention a containment assembly includes a
container which houses four sides {panails or wall elemenis). These sides may be
configured so that in use, when viewed in plan, an enclosure of & desired outline is
formed. If multiple conlainment assemblies are used then the shape of the resulting

enclosure or reservolr, viewed in plan, may be chosen from a variety of options,
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W00S1] A cover over the enclosure may be provided by additional sheet material
which is supported at an elevated position over the ground-engaging pottion of the
aforementioned sheet material,

[0082]  The invention ailso provides a3 method of erecting a reservoir which includes -
the steps of positioning a containment agssembly of the aforementioned kind at z
selected site, erecting a numbsr of panels which, {ogether with a side of the container,
form a boundary of an enclosure, deploying sheet material which is held in a stored
configuration on or in the confalner, and using the sheet matserial to cover a surface
which is bounded, al least parlly, by the panels and the container, and o cover
opposing surfaces of the panels and the side thereby to form a wall of the reservoir,

[ODS3] it is possible o use one containment assembly on #s own and, more
particularly, to use wall elements or panels positioned on one side of the container only.
s evident that a similar set of panels or wall elements can be used on an opposing
sida of the container.

[o0s4) i two or more containment assemblies are used in combination then,

effectively, the number of wall elements or panels is doubled.

{0055] By varying the number of wall elements which are emploved, either by
selecting & reduced number of the available wall elemants from one containment
assembly or by using more than one contaltment assembly the wall sections can bs
marnipulated, in the operative mode,; to form respective sides of the boundary which can
take up with the shape of a square, a rectangle, a pentagon, a trtangle, decagon {a ten-
sided structure} or the {ike.

[0056]  The wall sections or panels have substantial dimensions particularly when
use is made of g conventional shipping container to form part of the containment
assembly of the invention. H is important therefore to be able o support the wall
stements in the operative modes. Although the wall elements are linked to one another
it is normally not possible for the wall elements to be supported wholly by the container
from which they exitend. Some additional type of support is reguired. To this end a
heighi adjusting mechanism or mechanisms are employed which take account of the
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nature of the terrain at a deployment site. These mechanisms are used fo ensure that
each panel s kept true horizontal at g selected height. ... generally lower edges of the
paneis (say) are kept true horizontal with fower altachiment points of the panels o the
container. Although the height adjiusiment mechanisms may be of a diverse nature it is
preferred that these are hydraulically, slectrically or manually actuated. In a preferred
embodiment & hinge slructure is used lo interconnect adiacent vertical edges of
adjacent pansis {0 each other. The hinge structure includes a hollow hinge pin and
hinged leaves, pivotally engaged with the pin are fixed o adjacent pansls. A height
adiusting mechanism s preferably located wholly or partly inside a holiow interior of
hinge pin. If the height adjusting mechanism 8 a hydraulically activated piston and
cylinder assembly then this provides a convenient and sfective height adiusting and
support arrangement.

BRIEF DESCRIPTION OF THE DRAWINGS

{0057}  The nvention is further described by way of examples with refersnce o the
accompanying drawings in which -

Figure 1 Is a perspective view of a truck fo which is coupled a containment assembly
according o the invention,

Figure 2 shows the containment assembly of Figure 1 detachad from the truck,

Figure 3 is & schematic plan view of the containment assembly of Figure 2 showing how
panels are extended from a contalner which is part of the containment assembly,

Figure 4 shows in perspective an enclosure formed from fwo containment assembiies,
Figure § is a schemalic cross-sectional view of a panel used to define part of the
gnciosure of Figure 4, in the process of erection,

Figure 8 is similar to Figure 5 showing the panel in cross-section once erected,

Figure 7 schematically shows an upper part of a container and depicts how sheet
material can be deployed from the container,

Figures 8 to 12 llustrate in plan and on a reduced scale successive stages in the
deployment of a liner ffom a container,

Figure 13 shows an upper end of a container once sheet material has been deploysd

from the container,
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Figure 14 jllustrales in perspective a reservolr constructed in accordance with the
principles of the invention while a cover is being srected over the reserver,

Figure 15, which s similar to Figure 14, shows the reservoir with the cover fully erected,
Figire 16 s a view from one side of a container used in & confainment assembly
according to the invention showing a possible arrangsment of equipment inside the

coniainey,
Figure 17 is similar to Figure 16 but showing a different arrangement of eguipment or

components inside the container,

Figures 18 to 21 show different possible configurations of reservoirs {in plan} which can
be made using two containment assemblies.

Figure 22 shows a wall section which has attached to it a foldable cover,

Figure 23 shows on a reduced scale the cover in Figure 22 at an operative position,
Figure 24 shows a8 wall section with a sliding panel or roof,

Figure 28 shows how the sliding panel in Figure 24 can be orientated o provide shelter,
Figure 26 shows an srrangement which includes four wall ssclions and two covers

arranged in an inclined configuration,

Figure 27 Hllustrates the use of covers which have a telescopic configuration,

Figure 28 shows in plan and schematically another application of the containment
assembiy of the invention,

Figure 28 illustrates a confainment assembly comprising a container with two panels
which extend from a container,

Figure 30 ilustrates a possible support arrangement which can be used with the panels
shown in Figure 39,

Figures 31 and 32 #lustrate how a lower edge of a panel is braced when the pane! is
used as part of a reservol,

Figures 33 and 34 depict a possible floor structure which can be used with the
containment assembily,

Figure 35 is a side view in section of a containment assembly according to another form
of the wention in a collapsed condition,

Figure 36 shows the containment system in an erected state, and

Figure 37 Hustrates on an enlarged scale an upper part of the containment system.
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DESORIPTION OF PREFERRED EMBODIMENT

{0088} Figwe 1 of the accompanying drawings Hustrates a mechanical horse 10
with a low-bed trailer 12 which carries a containment assembly 14, according to the
invention. The containment assembly includes an upper shroud or enclosure 16 and
four slongate and rectangular panels, collectively designated 18, secured 1o one side of
the container.

100581 The containmernd assembly includes a container 20 which is substantially the
same as a convantional shipping containgr, and has elongate rectangular sides 22 and
24 respectively and relatively small rectangular ends 28 and 28 respectively. The
container has four hydraulically extensible legs collectively designated 30. The egs are
respectively positioned at extremities of the container 20, The legs are spaced
sufficiently far apart so thal the low-bed trailer 12 can be manoeuvred between sach
pailr of extended legs at each end of the container. The legs are extensible by means of
an energy source and pumps located inside the housing. This arrangement means that
the container can be elevaled into 8 ground-engaging position and the low-bad trailer
cant be driven away from the housing. Thereafler the container can be lowered 1o 3
position at which # rests on the ground. Conversely, when the container is to be
removed from a particular site, the legs can be extended and the low-bed traller can be
mancewvred so that § underlies the container 20. As the legs are refracted the
container sefties onio the low-bed traler. This arrangement removes the need for 2
crane at an instaliation site o lift the container off a low-bed container and subssguently
fo place the container onto a low-bed fraller. The legs may also be used, as required, to
level the container at a deployment site taking into account the siope of the ground
around and af the container,

N Figure 3 HHlustrates, in plan, the container 20 once it has been placed on tha
ground and the legs are retracled. As appropriate the legs may be adjusted in height fo
suit the requirements of the terrain at the deployment site. The side 22 forms part of an
inner surface of a wall 34 of a reservoir. The side 22 is the side on which the pansis 18
{Figure 1} are positioned. These panels are articulated or otherwise connecied o eaeh
other in any appropriale way. Preferably use is made of a strong hinge mechanism,
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which is vertically oriented, to interconnect adiacent sdges of two adjacent panels
together so that one panel can be pivoted about a vertical hinge axis relative to the
other. As is described herein inter alia with parficular reference to Figure 29 a height
adjusting mechanism e.g. a hydraulic ram or the like which preferably is aligned with a
vertical hinge axis is used to adjust the height of the hinge structure to take inlo account
the terrain, The panels are thereby brought fo a desired height in opposition so that
they are true horizonial. The panels are also supported by the height adjusting
mechanism. Once the container 20 is resting on the ground the panels 18 ars moved
from the stacked configuration shown in Figure 1 v 2 flared arrangement shown i
Figure 3. For example panels 18A and 18B may be inferconnected at a hinge joint 38
and the panel 188 may be connectad fo the side 22 at a hinge joint 38. The two panels
are then jointly moved through an arc 40 relative to the side 22 and the pans! 18A is
then moved through a similar arc 42 relative fo the panel 188. A similar procedure in
the reverse direction is implemented with the remaining panels 18C and 180, in this
arrangement there are four panels on one side. This is llustrative only and non-limiting.
i, for example, there are fwo panels and one side these could be arranged in a
tiangular configuration. i there are three panals and one side these could be
configured fo form a square or rectangle.  If multiple containers are used, each
container being deployed generally in the manner shown in Figure 3, different polygonal
structures resull. The invention is thus not limited by the number of sides in a reservoir
which can be erected using the principles of the invention.

[0081]  Figure 4 illustrates @ situation in which two containers designated 204 and
208 respectively are positionsd apposing each other. Four panels are exdended from
aach container. Extremities 46 and 48 of the exiending sets of panels are connactad to
gach sther {o form a ten-sided wall 34,

f0os2} Figure 5 shows a fypical panel 18 from one side and in cross-section. The
pansl preferably carries a strut 50 in a hinged arrangement which can be pivotsd
downwardly, from the position shown in Figure 5, to a ground-engaging and bracing
position shown in Figure 8. The strut Is located on an outer side 18X which forms part
of an outer side of the wall 34. On an inner side, close 1o a lower end 52 of the panel, &
small flap 54 is positioned. When the panel is deployed the flap is pivoted downwardly
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and away from the lower end of the panel into a ground-engaging position shown in
Figure 8. The sirut 50 braces the panel against forces 58 which are directed outwardly
te. from an inner side 18Y lowards the ouler side 18X, The flaps 54, which may be
made from rubber or smaooth sheet metal, may be segmented along the length of the
panel. Anintention here is that the flaps can generally follow the contours of ground 80,
on which the pansl is located, which may not be generally level or fiat, and thus the
flaps can, 10 a substantial extent, close gaps which might otherwise exist between 3
tower end 52 of the panel and the opposing ground surface. Each panel, on its inner
side 18Y, has no sharp edges or points. Also, an upper end 82 of the pansl is smooth
and rounded. This is to avoid damage 1o a liner which, as is explained hersinafter, is
engaged with the pansl,

{00837 Figure 7 shows, In cross-section an upper end 88 of a container 20. The
container has a shroud 16 fitted to it. The shroud may be of any appropriate shape and,
for example, may be generally frough-shaped or semiceylindrical. A spooi or roller 70 is
rofatably fixed o suitable supporis 72 {see Figure 13} and flexibie sheet material 78 is
coiled, in a folded form, on the roller. Whaen the shroud 18 is lifted off the shest material
it is possible to attach a cable or similar elongate flexible member 80 to an end of the
sheet material and, by using a winch or similar device, the flexible shest material can be
rofatably drawn from the roller 70

10084 Figures 8 to 12 show, in plan, successive stages in the deployment of the
flexible shest material 76. For ease of ilustration the ten-sided wall 34 formed by the
panels from the containers 20A and 208 is shown alongside the sheet material. i
should be understood though that the sheet material would, for example, be drawn from
a rofler on fop of the container 20A. This would be done by means of cables 80 which
mtend from the container 204 to the container 20B. The container 20B contains power-
driven winches which can pull the cables across an area 84 enclosed by the wall 34.

[H065) Figure 8 shows the flexible sheet material 76 which has been folded into an
elongate rectangular configuration. This is the form in which the shest materal is
wound onto a roller and the initial form of the sheet material when it is drawn from the
rolier.
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{0066} Figure 9 shows paris 78A and 76B being folded outwardly from a rectanguiar
ceniral portion 76C of the shee! material.  This takes place while the sheef material is
inside the ares 84.

{0087} Figure 10 shows further unfolding with triangutar parts 78D and 788 being
flarad outwardly. Figure 11 shows a further stage in this process.

[0088] Figure 12 shows the flexible sheetl material 76 fully folded out to form 3 ten-
sided, ground-engaging, liner portion which is located inside the confines of the ten-
sided wall 34 and which rests on the ground 84. Al a periphery of the ground-engaging
portion, the liner exdends upwardly and is positioned on an inher side of sach of the

paneis 18 and on the opposing walls of the containers.

[0068]  Figure 13 Mustrates in perspective an upper end 88 of the container 20A from
which the sheet material 76 has been removed. The rofler 70 is substantially devoid of
the shest material although an edge 80 remains engaged with the roller. Peripheral
portions 82 of the sheel material abwt inner surfaces of the panels 18 and of the side 22
at the housing.

[oo7o] The sheet material is formed under factory conditions into a Huid-impervious
ner. R is precisely dimensioned to fit inside the area enclosed by the walls 34 and to
abut against the inner surfaces of the walls,

[0071]  The material 78, as noted, forms a ground-engaging and wall-engaging finer.
The material is stored, say, in or on the container 204, The container 208 an the other
hand carries further shest material 100, generally of 2 lighter gauge and less robust

than the ground-angaging material.

{00721 The cables {Figure 8) used to draw the sheet material from the container 204
can be repositionad at an elevated location to span the space betwsen the containers.
Additional cables 80A can further be positioned to extend transversely fo the cables 80,
When the sheet material 100 is removed from the container 20B initially it is in 3 folded
configuration (Figure 14). Subseguently i i unfolded so that the material then acts as a
cover over he whole area enclosed by the wall 34. Edges of the cover can be
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attached, as required, o the ground or the wall. Any lechnique can be used for this
purpose.

{00733 Figure 15 shows an enclosure e.¢. a reservoir 106 constructed in accordance
with the aforementioned principles. The ressrvolr consisis of the wall 34 formed from
the pansds and the relevant sides of the containers 204 and 208 covered with the
ground-engaging liner {(not visible in Figure 18) and gvetiaid by the cover 100 which is
supported as appropriate by various cables 80, 80A sl

10074) Figura 16 shows an ouler side of a container 20. Optionally, a plurality of
solar panels 120 can be positioned on the upper swiface to collect enargy for driving
equipment associated with the container. Inside, the container contains a plurality of
pumps 112 which are used o pump water into the reservoir, or from the reservoir,
accerding o requirement. If the system is {o operate under sub-zaer conditions then
waler heaters 114 can be used to heat the water fo 8 required temperature. The water
level inside the reservoir is constantly monitored by means of a site glass 116 located
inside the container. A motor 118 can be conteined inside {he container 1o drive the
rofier 70 to facilitate unwinding of the sheet material from the roller, or o help rewinding
the sheet material onto the roller when it is 1o be recovered. Depending on the
configuration and the equipment reguired # s possible, within the container, 1o locate a
diesel gengrator and fusl lo drive the pumps e, Alternatively another container can be
custom-designed for this purpose.

[0075]  Figure 17 shows an alternative arrangement on an outer side of a container
20, In this instance a kitchen 120, an office 122 and 3 storage enclosure 124 are
provided. This type of facliity can considerably alleviate arduous conditions and working
circumstances when the enclosurefreservoir is {0 be erected and operated in extreme

snvivonments e.g. sub-zero or arclic conditions.

{0078} it is to be understood that the configuration of an enclosurefreservolr, viewsd
in plan, s not restricled to the ten-sided shape shown, for exampile, in Figure 10,

BHTN Figure 18 shows schematically and in plan containers 20A and 20R each
substantially of the aforementioned kind. Each container is associated with a respective
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sst of five panels 18A o 18E and 18V to 18Z. The containers are positioned more or
iess side by side. Thereafter the panels are opened info respective five-sided arrays
which are side by side. Each set of panels encloses a iner which is deployed from the
associated container in the manner which has been described. It might be easier in
praclice o erect two smaller enclosures or reservoirs than fo erect a single large
enclosure of reservoir. In the latter instance the handling of the liner, in particular, can
be problematic.

0078 Figure 19 shows a reclanguler configuration achieved through the use of two
confainers, each with five panels. The configuration includes three sub-enclosures or
reservoirs 140, 142 and 144 respectively. Again i is pointed out that the fining of a
rectangular or square reservolr may be more readily effected than the lining of a five or
len-sided reservoir for, in particular, the fabricalion of the liner can more easily be
accomplished.

0078} in the Figure 19 configuration the various pansls 184 {0 18E, and 18V {0 187
are shown in 2 different sequence than in Figure 18. This is readily achieved though by
virtue of the fact that the panels ams pivotally inferconnected to one another.

{8086} Figure 20 shows an slongate L-shaped arrangement. The manner in which
the enclosure or reservoir s configured, by interconnecting the panels from the two
containers 20A and 208, is readily apparent. A disadvantage of this shape however is
that the liner also has an irrsguar shape.  This disadvantage is not present in the
configuration shown in Figure 21 where the panels are positioned to form an slongate
rectangular enclosure 148,

{00811  The enclosure or reservoir can be recovered (repackaged) by going through
a reverse process {0 what has been described in connection with its erection. The
reservoir components, once recoverad, can be transporied with ease and utilised at a
second sits.

{808 Figure 22 shows an arrangement wherein a wall section 212P is fitted with 2
relatively stender cover 238 which is aftached at a hinge joint 240 fo an upper end 242
of a wall section 212, During storage and transport phases the cover is nommally flat
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against a side 244 of the wall section. As shown in Figure 23 when the wall section s at
a desired position the cover is slevated to a horizontal position {in this example) and is
held in that position by means of stays or struls 250, This type of arrangement helps to
provide shelter below the cover.

100831 Iy Figure 24 a wall section 212P includes a pansel 250 which is mounted for
vertical movement, relalive to the wall section, against a side 252 thereof. Suitable
guides, not shown, are engaged with the wall section and with vertical edges 254 and
258 of the panel. These guides snsure that the panel will be elevated in a vertical
orientation and thereafter will be stably supported. This helps to increase the effective
height of & wall section. Stability is imparted to the arrangement by the interfocking
arrangement of the wall section with adiacent wall sections 212Q and 212R eic.

10084] Figure 25 shows that the panel 250 in Figure 24 can be configured to extend
at an angle relative tv the side 252 Le. & is not maintained in a3 vertical grientation.
Stabifity can be achievad by means of ties 260 which are placed under tension and
which extend betwesn the wall section and the panel.

[0085]  Flowe 26 shows an enclosure 270 formed from four wall sections 2124,
2128, 2120 and 212D respectively. The section 2124 s pivotally linked to the seetion
2128 which'in turn is pivotally finked o the section 212C which in turn is pivotally linked
o the section 212D, In this way ends 272 and 274 of the wall sections #12A and 212D
are brought into abutting relationship. These ends are then tied to sach other by means
of sultable fies 278 so that a firn recltangular or square configuration results.
Respective panels 2504 and 250D associaled with the wall sections 24128 and 212D
are then elevated to provide shelfer over at least a portion of the area enclosed by the
wall sections.

{0088} Figure 27 shows an arrangement wherein a panel 250 is associated with a
second panel 250X which in turn is associated with a third panel 250Y. The pansl 250Y
iz lelescopically retractable into the panel 250X which in turn is retraciable into the
panel 250. This arrangement enables an extended cover to be created, projeciing from

an associated wall section 212R. As an alternative to the panels being ielescopically
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interconnected they could, in fact, be pivolally interconnected. Thus the panel 250Y
could fold onto the panel 250X as indicated by a curved arrow 280 and the two panels
could then be folded onto the panel 250 as is indivated by a curved arrow 282
Adiacent panels are then linked by means of hinges along lnes 284 and 288
respectively.  Obvicusly with this type of arrangement it is necessary {o ensure
structural integrity. This can be done in different ways for exampie through the use of
suitable supporting rods, cables or the ke,

D87} One particular embodiment of the present invention is Hlustrated in Figure 28
which shows a container 310 from which four articulated panels 314, 316, 318 and 320
are deployed to form part of a boundary enclosure which is generally in the form of a
pentagon. The four panels form four sides of the pentagon and the container forms a
fifth side of the pentagon.

[0088] Cables 322 strelch betwsen opposing pairs of panels. At each end the
cables have a respective branch structure 324 of shorter cables 326, Ends of the

cables 326 in the branch sfructure are fethered o lower points on the respective panels.

{00881  In a subsequent operation, not shown, the ground 328 on which the
containment struclure is ergcled and which is bounded by the pansls and the container,
15 covered with a liner, The liner also exiends upwardly along inner vertical surfaces of
the paneis and over an opposing inner surface of the container. in this way a leak-proof
reservoir is formed.  Optionally, a cover in the form of a roof, is placed over the
reservoir. The cover may be supported by cables or alternatively may have air-filled
"bubbles” which allow the cover {o float on 2 liguid which is introduced into the reservolr,

[08¢]  The liquid pressure is highest at ground level and, for this reason, the cables
are tethered to the wall panels at this level. The forces which are exeded by lguid
inside the reservoir are thus contained by means of the cables. it s pointed out in this
respect that, generally, the wall panels are planar and cannot readily withstand the
game forces as curvad or arcuate panels.

{0081} Figure 29 Hlustrates a conventional shipping and transport container 410
which is moedified to comply with the objectives of the present invention.  The container
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has opposing long sides 412 and 414, opposing shor sides 416 and 418 respectively, a
roof 422 and a floor 424. At each comer of the container a stout steel rod 426 is
altached o adiacent container compenents in a secure manner. The rod, due o its
nature, braces and strengthens the container patticularly at the corner and is used as a
pin for & hinge mechanism. Stes! bushes 430, 432 and 434 are engaged with the pin in
a rotatable manner. intermediate bushes 436, 438 and 440 respectively are coupled to
the pin and bear against respective stee! bushes. A wall panel 444 which is secured to
the bushes 438, 438 and 440 is then pivotally movable relative to a vertically sxdending
axis 442 defined by the respective rod or pin 428.

[0092]  Alan end 448 of the panel 444, remote from the pin 426, a second hinge
mechanism 448 8 provided. This is generally similar o what has been described
aithough the varjous bushes 450 are made, for example, from aluminium and a

supporting hinge pin 482 is not quite as robust as the rod or pin 428,

{00831  The hinge mechanism 448 permits 3 second panel 454 to be hingediy
attached 10 the panel 444,

10084] The pinn 452 is hollow Le. tubular. A similar lubular pin 456 is attached to an

outer end of the panel 454,

§

{0088] A hydraulically actuable cyiinder and piston atrangement 480 is mounted
inside the fubular pin 456. A similar structure, not shown, s inside the tubular pin 456
Hydraudic lines 482 and 484 respectively extend to porls on the oviinders from s
hydraulic source, not shown, inside the container. The lines 482 and 464 are preferably

accommodated inside a hollow in each panel which is formed from two spaced shests

of material 4544, 4548, and 4444, 4448, respectivaly.

{00883 A piston rod 466 exdends from the cylinder 480, A lower end of the rod has a
pair of wheels 470 altached to . Altematively a lower end of the rod has = skid 472
attached to it

{0087] A lower end of the hinge 448 has a similar structure 476 secured to i, This is
not described in detail
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{00881 A number of level sensors 4784, 478B and 478C are attached 1o the pansi
arnd hinge mechanisms at respective locations and provide signals to 3 control device,
not shown, housed inside the container via electrical conductors or wires 480.

{0088 Figure 28 shows two panels 444, 454 attached to a right hand corner of the
container 410, Similar panels are, in practice, attached to a left hand comer of the
container. These function in the same way as the panels 444 and 454. The panels on
the left hand corner have been omitted from Figure 28 merely to simplify the ilustration.
The panels 444 and 454 are dimensioned so that they can be accommodated inside the
confainer, adiacent the side 414 thereof, for transport and storage purposes. The panel
454 is pivoted about the hinge mechanism 448 in the direction of an arrow 484 so that #
is in contact with or directly opposes the inner shest 444A. The compound assembly of

the two panels is then pivoted into the storage position adiacent the side 414.

001007 Al an inslallation site the two panels 444, 454 are initially pivoted jointly
outwardly about the axis 442. The panels have substantial dimensions and a
reascnable weight and to assist in this process the hydraulic cylinders 480 are actuated
to bring the wheels 470 into ground-engaging contact. The wheels provide 3 means
which supports the panels as they are moved 1o their desired positions. When there is
sufficlent space for the panel 454 to be moved away from the pans! 444 i is pivoted
outwardly e in @ direction opposite o the direction 484 and an extended panel
structure results,

[00101] The ovlinders 460 are controlled, as necessary, using the level sensors
478A, 4788 and 478C to provide input signals and, in this way, the panels are correcty
orientated e, extending horizonially and vertically once they are al an installation
position.

[00102] The panels aftached fo the hinge mechanism at the opposing corer are
cpened i a similar manner and an cuter end of these pansls is then connected o the
tubular pin 458, In plan the resulting structure has the shage of a pentagon with four
sides being formed by respective panels and the fifth side being formed by the side 414.
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[00103] Figure 30 Hlustrates a different type of support which can be used when the
panels are o be pivoted relative to the container. A small trolley 430 which has spaced
sets of wheels 482 and 494 has a localing formation 498 on an upper swface. When a
piston rod 4686 is extended a lower end 488 of the rod s engaged with the locating
formation.  Subseguently two stabilisers 400 and 402 which may be sither rods or
cables are connected belween respective ends of the trolley and the panel {444 or 454
as the case may bej. This armangement is capable of taking the load of the panel or
panels and additionally helps o restrict flexing of the panels as they are being moved.

[00104] One application of the structure described, is in the erection of a reservoir. In
this instance the panels are deployed in the manner which has been described and an
enciosure is formed. Subseguently the snclosure is fined with a liner 508 of a stout
plastics material, ses for example Figure 32. This shows the panel 440 with the liner
506 on an area of the ground 508 which is bounded by the panels, The liner closely
abuts the inner surface 4444 and extends over an upper end 510 of the panel.

[DO108] Al a lower end 512 of each panel two closures 514 and 516 respectively are
used {see Figure 31). These closures serve two functions. Firstly the inner closure 516
which is pivotally attached to the panel 444 is movable fo seal a gap 518 between the
fower end 512 of the panel and the ground 508 and, in this way, the closwre provides
support for the liner as # moves from the ground o the pansl.

{00108} Secondly the closure 514 which is positioned on an opposing side of the
pane! is moved downwardly so that a lower end 520 digs into the ground 508 and

provides support for the panel. 1 is o be borne in mind in this respect that when water

522 is placed into the reservolr there is a substantial pressure exerted by the water and

the pressure is at s highest at the lower end of the reservoir. Thus the closure 514

helps to brace the panel 1o take this load. Additionally however encircling cables 524

are {ocated at spaced locations on an outer surface of the pansels. These cables extend

circwmferentially around the pansis and help fo brace the paneails when the reservoir is
filled with water,
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{00107]  Figures 33 and 34 show a floor structure 530 which can be ussd {o cover the
area of the ground 508 which is enclosed by the panels. The floor strusture includes &
number of Roor sheets 532 and 534 eic. which are attached at longitudinal edges 536 to
each other by means of an appropriate hinge 540. At an installation site the floor panels
are folded into ground-engaging contact (see Figure 34) to cover the ground. A number

of these structures are used as appropiiate o provide complete ground coverage.

{00108] Figures 35 and 38 Hlustrate from one side and in cross-section a containmert
assembly 610 according to another form of the invention in different stages of
deployment. A plurality of panels or wall elements 812 are previously erected using any
suitable technigue to form an enclosure on the ground §14. A mast 818, which i
tubular, is held in a vertical orientation by means of a number of stay wires 820. The
mast is centrally positioned within the enclosure formed by the wall slements. The mast
has an upper end 622 and terminates at a lower end 8§24 in a hemispherical formation
826, The formation 626 is positioned inside a large upwardly facing dish-shaped
formation 830 which is at an upper end of a peg 632 which is embedded in the ground.

[DO108] A cafch 634 is fixed 1o the mast near an upper end. The catch is spring-
ivaded so that & is biased outwardly, away from the mast in the direction of an arrow

B35, The catch has a downwardly facing inclined surface 838 and a transverss upper

surface 840. A flexible lead 842, extends inside the mast from the catch to a lever 844

which is near ground level

{00118} A localing member 850, see Figure 37, is siidably engaged with the mast
§18. The locating member has a sleeve B52 which bears closely yet slidably against an
outer surface of the mast and which thus acts {o some extent as a ssal. A disc 854 is
atlached to the sleeve. The disc includes a number of holes 858 or eguivalent anchor

formations, which are engaged with the stay wirss 820

100111]  Flexible sheet material 860 is fixed 1o the disc §54 and surrounds the mast -
see Figure 35, The sheet material 880 has a periphery 682 which is attached mors or
less it a leak-proof manner to upper edges B84 of the wall elements. The shest
material comprises at least two lavers of material namely, a relatively large area, upper
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layer 666 and a smaller ares, lower layer 668, The upper layer 668 is fixed to the diso.
The lower layer 608 is fixed to a ring 870 which is below the locating mamber and which
is connecied o the locating member 850 by means of a cable 672, A sultable seal, not
shown, which may in the form of an elongate buthous member, made from a flexible
material such as rubber, can be used af lower edges of the wall elements to seal an
interface between the lower sdges and the ground.

D0112]  An alr blower or fan 874 forms part of the containment system. The blower
may be fixed {o one of the wall slements, i required.

00113]  When the blower is acluated # introduces air under pressure into a volume
below the sheet material 868, The air in this volumae is contained to a substantial exdent

and thereby is pressurised, forcing the shee! material o move upwardly. Alr can pass

through the lower layer 888 but not through the upper layer 586 which thus rises with its

movemant being guided by the locating member 650, When the member 650 strikes
the catch B34 # rides over the inclined surface 638, The calch s moved inwardly
against the blasing action of the spring which is atlached o if. The locating member, at
an uppermost position, comes to rest on an cutwardly projecting relatively flat surface
540 of the catch. The layer 868 s then suspended from the locating formation 850
subsiantially in the Torm ¢of a tent and forms a roof over the ares enclosed by the wall
elements. The lowsr layer 668 is also elevated by means of the cable 872 to a position
at which the lower layer acls as a ceiling overthe enclosed arsa.

1001141  To the exient which may be necessary air can flow info an interior of the
tubwlar mast or out of the mast through various aperfures 674 which are formed through
a wall of the mast.

f00148] Figwe 37 iflustrates a lelescopic-type support 678 which can be altached to
the disc 654 and which is engaged with a wbular sleeve inside the upper laver 866,
This i3 one of a3 number of similar supports which can be used fo support and stabilise
the upper layer §66.

[00148] Figure 37 also ilustrates a dome cover 580 which fits over an upper end of
the mast for aesthetic and weather proofing purposes.
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{0117]  Once the flexible shest material has been anchored 1o the catch the blower
674 is not required.

001181 When the flexible sheel material is {0 be lowered the lever 6§44 is operated
and the catch 6§34 s then drawn inwardly and disengages from the locating member
850, The sheet malerial 860 then setiles downwardly under gravily action and air is
expelled, as required, through the various apertures 874 upwardly through an interior of
the mast to atmosphere,

(00148] It Is possible for the wall elements to be aliminated and, in this avent, the
periphery 862 of the sheet material is anchored to the ground.

1001 20] Referring again in particular to Figure 28 the piston and cylinder assembly
shown at the junciion of sbulling vertical edges of adiacent panels, which are
inferconnected by means of 8 hinge mechanism can be employed, as required, in any
embodiment of the contalnment system of the invention. As pointed o it is importand
for the paneis/wall elements to be supported and (o be aligned horizontally, The piston
and cylinder structures shown In Figure 28 can be adapted as appropriate to fulfil a
height adjusting and supporting function in any embodiment.  Other mechanisms can
however be employed for this purpose e.g. jacks which are manually or slecirically or
hydraulically actuated can be employed. Although it is preferred to mount this type of
jack or height adjustable mechanism whaolly or partly within the holiow section of a hinge
pin, at a junction of adjacent panels this is not essential for other configurations are

possible.
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A containment assembly which includes a container, & plurality of linked wall
sections which, in a slorage mode, are arrangeable side by side and substantially
paraliel to one another al least parily inside the container and which are movable
1o an operative mode in which the wall sections, still linked to ong ancther, are in

ground-engaging positions and form at least part of a boundary of an enclosure.

A containment assembly according to claim 1 wherein the wall seclions are

pivolally interconnectsd {0 one another.

A containment assembly according to claim 1 or 2 wherein, in the operative mode,
the wall sections form respeclive sides of the boundary, which, in plan, has the
shape of a square, reclangle, pentagon, part of a decagon and the container forms
a fifth side of the boundary.

A confainment assembly according to claim 1 1o 2 which includes one or more
tevel sensors used during deployment of the containment assembly to ensure that
the wall sections extend substantially horizontally from the container and vertically
relative to the ground and & bracing structure to restrict flexing of each wall section
at teast while it is being moved between the storage mode and the operative
mode,

A containment assembly according o any one of claims 1 to 4 whersin adiscent
vartical edges of adjacent wall sections are pivotally interconnected by means of a
respective hinge sysiem and a height adjusting mechanism acling on the hings
system, is operable fo support the adjacent panel at a chosen height in horizontal

grientations.

A containment assembly according to any one of claims 1 to 5 wherein the
container is used to house sguipment or persanne!l when the wall sections are in
the operative mode.
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A containment assembly according fo any one of claims 1 fo 8 which includes a
roof structure over the encloswre and a liner covering the ground which is bounded
by the enclosure.

A structure which includes a containment assembiy according to claim 1, wherein
the wall seclions are in the operalive mode, and which includes flexible shest
material which covers the ground bounded by the enclosure and which bears
against, and which & supporied by, surfaces of the wall sections and of the

container,

A structure according to claim 8 which includes a plurality of bracing cables,
engaged with the wall seclions, to resist fuid pressure which is exered on said

surfaces of the wall sections,

A struciure according to claim 8 or § which includes at least one upwardly
exiending support on the ground within the enclosure, and flexible sheet material
attached o the support which covers and which s spaced from the ground.

Structure which includes a2 containment sysiem according to claim 1 whersin the
wall sections are in the operative mode and which includes at least one upwardly
extending support on the ground within the enclosure and & flexible sheet material
attached fo ihe support which covers and which is spaced from the ground.
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