WO 2006/017891 PCT/AU2005/003226 1 .-. A SUPPORT FOR
SUPPORTING A STRUCTURE ON A SURFACE Field of the invention
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structure on a surface, for example, to a support having at least two
self-adjusting support elements. Lack nound of the Invention 10

Structures such as tables, ladders and tripods have legs for positionin

on & SUHtALEH ot ol SR He SamiGotthE SEHaCE e Pooon BHIGE

structure will be unstable. The position of the structure can be made more
table by adjusting the heights of individual legs. This 15 is often done

: Hd i3 = il m%gancommonly found at the bottom of the legs.

AlternatiVely, altebthetiegamaytbein tortactiwith-dhe sudace but thepport

syt pav oL have adesied grigniation (glative to the surface,, . ¢ 5
gain, tfe) p03|t|or?28 oﬁhe structure relative 1o the surface mayébé) !

adjpstedt b adjusting the heigiht ofthesiatlViduadd legsiwith thepsamie type

aof s¢rey.mechanism. Other structures such as large machines and

houses may contact the ground directly without legs or through

supporting beams or a base plate. 25 Level or tilt adjustment of these

@é@@@t_{g%@soﬁyqi_%lyﬂiggﬂgi\@}p individually controlled jacks or
i ) I :

. f the position of the structure
typically ¥ ElnfibeEfsoM S HAY tiffe Eovsumting 1 300k 1ese #61d needdods have

techaically-advanced solution, Pistons haye been utiised oy stapilise . 104
structures such as ladders, tripods and tables. Generally one piston is
5§8Ychsted With sathiiagof tﬁeﬁgtr&aﬁﬁet.m $$toRE IV O200670EE3911 11 be

Bﬁgﬁﬁgagqa@QQZ%%sition of the structure can be made more

stable by adjusting the heights of individual legs. This
is often done with a screw-type mechanism commonly found
at the bottom of the legs.

Alternatively, all of the legs may be in contact with
the surface but the structure may not have a desired
orientation relative to the surface. Again, the position
of the structure relative to the surface may be adjusted
by adjusting the height of the individual legs with the
same type of screw mechanism. Other structures such as
large machines and houses may contact the ground directly
without legs or through supporting beams or a base plate.
Level or tilt adjustment of these large structures
typically is done with individually controlled jacks or
wedges.

In any case the adjustment of the position of the
structure typically is cumbersome and time consuming.
There is a need for a technically advanced solution.

Pistons have been utilised to stabilise structures
such as ladders, tripods and tables. Generally one piston

is associated with each leg of the structure. The pistons



2 are in fluid communication. Thus the pistons can be utilised to together
adjust the position of individual support legs. When the position of the
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further adjustment occurs. These systems do not provide self-adjusting
support. Summary of the Invention The present invention provides in a

fustaspecka 10 s 1 for supporting a structure on a surface, the
support compr%s%nég%ﬁeagﬁgn?gupp gﬁ}éﬁweti"ﬁ‘eth@o? Le¢h §|§}§b6?f3

elémhkhEesmpfisingoa piston salgylinder inswhish the pisten isi mayeablgs |
and,15.a briaking means for, aining the piston in a_position that is
stable relative to the cyllnderl \?\ﬁ%reglr% he pé)%s %g 7d ﬁwter(’:ﬁﬁlhﬂéfaal’e‘s
ATATetrscthat Babading ke spdiatethwith the staratureleffeci® 8BAted so no
adjustment 0f ShessupRport element, ZOJ?E herein an increase in
hydraulic_pressure within the cylinder ef e%ec%(l-:-(f %y%ﬁmﬁ)a%ﬁ]d@éts&ﬁgdde
with e SirtehirBAchvaEs e braking means. The or each cylinder
typically has a fluid inlet/outlet and typically is arranged so that an amount
5 of quid flowing through the inlet/outlet controls the movement of the or

aer b3E cylinder. The or each cylinder typically

has armiopepings pasitionekse fal ip use-ihe mavement of the or each

IStOI’] effects a movement of a surface contact pOI’tIOI’] Oi’lgﬁ e orpeac

ﬁ)ﬁjorffgle ént TEIRRGE BvED thesSurfte Trheosupporttypivadly halseat

laa;spwm:su:pmqﬂsaeﬁmgn@tlm@é%ga%@eg g}@/oﬁl &ggf aL_1 are
06/01789

interconnected by at least one fluid conduit so that WO 26
B ThOLlaB sy S Lement Comprising:

a piston,
a cylinder in which the piston is moveable, and
a braking means for maintaining the piston in a
position that is stable relative to the cylinder,
wherein the piston and the cylinder are arranged so
that a loading associated with the structure effects an
adjustment of the support element,

and wherein an increase in hydraulic pressure within
the cylinder effected by the loading associated with the
structure activates the braking means.

The or each cylinder typically has a fluid
inlet/outlet and typically is arranged so that an amount
of fluid flowing thrpugh the inlet/outlet controls the
movement of the or each piston relative to the or each
cylinder. The or each cylinder typically has an opening
positioned so that in use the movement of the or each
piston effects a movement of a surface contact portion of
the or each support element relative to the surface.

The support typically has at leasgt two support
elements. In this case the fluid inlet/outlets typically

are interconnected by at least one fluid conduit so that



3 the fluid can flow between the inlet/outlets. The support typically is
arranged so that in use, when the support is placed on the surface and at
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movement 5 of the pistons relative to the cylinders is effected that adjusts
the positions of the surface contact porfions relative to the surface. The

suppart typically is self-adjusting which has a_ significant practical
GG B e, WP Stctife With SopBOR WAy be HHed PO
thersudade and abteasione ofdhelsatface: contact porionthay eomtact-t is
the su(gface vyﬁt}ille at legst one otger_ %oritact&[ortion may e t conta%t the
Buraes the sur?acseur%a? e Urieven orthe s ru%]iluereomay e p?élété o
thensartacepran angled ddspasition: dilesstructire typicdlycis areangedssoent
fatihe oreadh piston-asseciated with the, syface. contagt partion (0gt
ONtacts the surtace moves mwaréﬁy and ty |caﬁ§/ pushes fluid into the of
edghisyknders assediatediwitio théloe each Hther contact portimrthatdses

nat contagt %%ﬂke?%urgqggf\g{gigh typically effects movement of each
t

contact portion. Alternatively, all contact portions may contact the surface
but theTétructuenmay beitedad fvr example -thé Featotthevdwicturbam a

s fase g, loaging on e, 25 greach fear SHBEOQ;?A%(#E@EWEWQ

increase and the loading on the or each front support element would
géereaserFhay StppereRPYpicalift drfangbd 36 ¢Hatthe Bree gt pistm and at

agsoglatedwillkthe jacreased loading moves jowardly apditypically ot the

pushes fluid into the or each 30 cylinder associated with the or each

stippere eleméntcassociaied WitiheteerdaseamcadingPPRéE SGppdiky not
bpicallyds aranged-sq that, afler adivustmentand allgostast portionse
g@?ﬁﬁ%ﬁﬁ% may be placed on the surface in an angled
position. The structure typically is arranged so that the
or each piston associated with the surface contact portion
that contacte the surface moves inwardly and typically
pushes fluid into the or each cylinders associated with
the or each other contact portion that does not contact
the surface which typically effects movement of each
contact portion.

Alternatively, all contact portions may contact the
surface but the structure may be tilted to, for example,
the rear of the structure. In this case the locading on the
or each rear support element would increase and the
loading on the or each front support element would
decrease. The support is typically arranged so that the or
each piston associated with the increased loading moves
inwardly and typically pushes fluid into the or each
cylinder associated with the or each support element
agssociated with the decreased loading.

The support typically is arranged so that, after

adjustment and if all contact portions contact the



WWO~ 2006/017891 POTIAU2005/001226 4 surface, the loading on the
support elements effects an increase in hydraulic pressure within the or
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of the pistons so that the structure is in an adjusted and 5 stable position.
In one embodiment each piston compriges the surface contact portion
arranged to contact the surface. Alternatively, the surface contact portion

Fiay s comiSorét dads eRhERR diktPBE thdf éEIESHiacteDN®ith then
pistor-and that maysbe posiioped sa.that a,movementof the pistoNsy1 inder

relative to the cylinder effects a movement of the surface contact
HortiGhs AR & Faridtion 5t tRsemBEdiRRME 8adf Sy it idy® cBmipies ©f
suéaceicatael postion atrapged ¢@ eortactthes 45 syrfage Alterpativelyng
the surface contact portion may be a component that is either in direct or
RdfEcCdMEct“With the cylinder and that may be positioned so that a

movement ehthespytindemeetativesorthe pistons effegis asmovementef face

the surface contact portions. 20 in a specific embodiment the support is
STRNGEt s& that i &%ﬁ??ﬁéve%ﬁt%%%?ﬁe% ders, i an
intrease=0f predsure ihthescpifdets acthatestthebrakiag meanddor

example, this may be the case when the. pressure in. all. cylinders has the
R SR oG Riehot cah SR SlemenEy e et
hwidraulich ¢ qr example,ritie pision ofgatke sppport elemeht smay laveaa

%Hac}’x';% auanged s thal inyse, fluid can, penetiate from Ehel'”x'{"‘f{’ outlgtinto., o
the cyﬁn er and into the cavity. In one specific em odirment of the present
30irmmation tie pistorsiseiengate andeat feastvnéside portion has at

L;gfgaﬁlfﬁgea?eéam%ﬁgﬂk%%t%@fs cavihe 4 Hake-radar rgkecylinder,
comprise a surface contact portion arranged to contact the
surface. Alternatively, the surface contact portion may be
a component that is either in direct or indirect contact
with the cylinder and that may be positioned so that a
movement of the cylinder relative to the pistons effects a
movement of the surface contact portions.

In a specific embodiment the support is arranged so
that the pistons move relative to the cylinders, until an
increase of pressure in the cylinders actuates the braking
means. For example, this may be the case when the pressure
in all cylindexs has the same level.

The braking means of each support element may be
hydraulic. For example, the piston of each support element
may have a cavity arranged so that in use fluid can
penetrate from the inlet/outlet into the cylinder and into
the cavity. In one specific embodiment of the present
invention the piston is elongate and‘at least one side
portion has at least one recess that is linked to the
cavity. A brake-pad or brake-cylinder typically is

positicned in the or each recess of the piston and



positioned in the or each recess of the piston and WO 20 06/0 1 789 1
PCTIAU200S/001226 -5 arranged so that, if fluid penetrates into the
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an interior wall of the cylinder. in this case the braking means typically is
arranged so that an increase of 5 the flyid_pressure in the cavity increases
the pressure of the or each brake-pad or brake-cylinder against the

HEERGITAI 6Pthe findeérfard thefe BPRGS SRyhfft it hdveabfiy dFthe the
pisteninthe:eyliader- in avapation obthis embediment the, gWinger saay
10 have at least one recess in_an interigr side wall. The or_each brake

PRU BT BrakE cyliMber iidy BB posifidndd'fn the 1oréich reltBsS Bi-the"ase the
intenarrsidenaat @angasiangetktoi push-agaigstithepisian c The biakit@ase of
eans.of each supogrort ele,mergr%l;na also be 15 mechanical, For

gl&‘ mple: tie BUposemeht My Eompride ‘HHraR8 Forftion whighessure of
typically ismveablekelativé torthexcylinderdndwith thespistorcuntildhe
movement of the surface contact partion is restricted, for example b o
CEEEE St TR Burthce P Sh LS e e o 200y Baf@=t the
surfaceoddnitagt portiche nghistcaseithe thistomandiatake portion may be

arrang%(%1 sQ that, when the Jnoyt ment (%&)thg :Prakegp%rtion is iestﬁgpgdm%

further mover%%ﬁ 5 tﬁgrﬁ)iston FeTafive o the &/%ﬁ er zlil(?tiv%}/esllfhe 4

beakingptneans sEocexamplecthe brakimg medrs-iay beiZkawahdged Sbe or
e t orti inst interiqr wall of th .

i A g L R R I

playdrve WedGiRg portiohs whithenise effedetheerhbveméntofiieged to

g@é(ﬁ Rauion.agaiRst the interior wall of the cylinder. 30 Further, the

rake portion may have one or more teeth on an exterior portion that are
arranged feintaitdeigitineans of each support element may also be

mechanical. For example, the support element may comprise
a brake portion which typically is moveable relative to
the cylinder and with the piston until the movement of the
surface contact portion is restricted, for example by
contact with the surface. For example, the brake portion
may be the surface contact portion. In this case the
piston and brake portion may be arranged so that, when the
movement of the brake portion is restricted, a further
movement of the piston relative to the cylinder activates
the braking means. For example, the braking means may be
arranged so that a movement of the brake portion against
an interior wall of the cylinder may be effected. In this
case the piston and the braking means may have wedging
portions which in use éffect the movement of the brake
portion against the interior wall of the cylinder.
Further, the brake portion may have one or more teeth on
an exterior portion that are arranged to interlock with

one or more teeth on the interior wall of the cylinder if



one or more teeth on the interior wall of the cylinder if WO 2006/017891
PC1/R (720051002226 6 the brake portion is pushed against the interior

WO H89 G %He cylinder, In one embodiment of the present inve RdAH&005/001226

10

15

20

25

w
@]

support comprises a reservoir for the fluid that is 5 interconnected with the
fluid inlet/outlets and that is in use typigally positioned above the

cylinders. The cylinders and fluid inlet/outlets are typically connected _so
T a5 BIa e tor i WRICR (REG ChpriE the TEEaGR. 16 Theot

stppary inaydasa comprise a valve arranged to receive a hydraulic liquid.

In this case the sup ort#'s tggigag%agﬁmged so that, when the valve is

opened and e Ryaratictiguid i pumped ints e suppor. HeBr e4ch

suppertelenmentlifis dse structarerfrorra first 16Hevel 1 ddsechad lavel.
Eorexample. e siryture may be.a iynilure flem, suhas afable, .. 5,
6U|F mg’sugh as a house, or any other “structurée {ha maysbe f)]lace on a
swfadeyiptieing arberrelvelicesbbive strbeture/fypicadly dasTheee or 20

faur sHpqr elements, byl may aliomaliyel.haye 2y, DUTIBes of SUpPOIL . oo
efements. The present invention provides in a second%%pect an

adjusizbdle supporefot sapporing iEstivetustonha clinderlyimpswfdcs; the
the.support.comprising a piston 25 cylinder assembly, the piston being
moveable relative to the cylinder, with one of the piston or cylinder being
connect&dfo, HEBOPAIAG Part ofl e StAIGIIESENdPthea difver deirnged to

agraciajed with x contactparign operatvedty; gngage thequnderlying 5 ¢
surface, and braking means for 30 inhibiting movement of the piston

ferativertb ke 2EIMBEE WiEteiRtRE brildiRg niddnsvis bperdtivedrened and
the hydraulic liquid is pumped into the support, the or

each support element lifts the structure from a first
level to a second level.

For example, the structure may be a furniture item
such as a table, building such as a house, or any other
structure that may be placed on a surface including
airborne vehicles. The structure typically has three or
fourlsupport elements, but may alternatively have any
number of support elements.

The present invention provides in a second aspect an
adjustable support for supporting a structure on an
underlying surface, the support comprising a piston
cylinder assembly, the piston being moveable relative to
the cylinder, with one of the piston or cylinder being
cennected to, or forming part of, the structure and the
other being associated with a contact portion operative to
engage the underlying surface, and braking means for
inhibiting movement of the piston relative to the
cylinder, wherein the braking means is operative in
response to the application of predetermined loading

conditions to a portion of the support.



response to the application of predetermined loading conditions to a
portion of the support. WO 2006/017891 PCTIAIT2005/001226 7 The
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and cylinder assembly, the braking system comprising a braking means
adapted to be actuated by an increaseyinfluid pressure within the 5
cylinder. In one embodiment of the third aspect the piston has a cavity
arranged 36 thAFRUSe Uiy 64 pBReRAR VG Sart thiByddtet thta TRECE 2
eyluidenandyiatodhe tavity apd swbereimat least eng:side postiei of thehe
gistqn. has at 10 least one recess that s I(iaryﬁ(ed to the cavirt%/ in this b
BiboUent s brakeSS AP or Brake-cliRdEY s Fosiionae i B o eath ©©
recess ok thépistan andarranged so fhatiifl floickpeneteated ittd the: havity
tch %rn%aech brake-pad or brake-cylinder is in use moved towards an

imterior wall of 15 the cylinder. The braking means may then be arranged

so that an increasenbbthenflnid pressune incthemavitgracteases the. ston has

ressure of r.each brake- or brake- cylinder against the nterior

\%af?%%{]%g cgl%ao%?%g t%gere %gagcté %glalﬁﬁest ﬁqieur%%rvea nn@%ﬁrﬁé‘ a"pl't“s or? rom
mrthén2@ cylinderetn dsecoridembpdimertofamel thintkaspece thevity and
Riaking;systemyincludes g cayity seprialing.2 BISORRIAE, I0BLNE, o o
piston. The cavity may contain resistance means such that in use the
pise-plaeane pisten afefetdined Pakind distat pesitien Félztive-to 6hé =
aneiber ard.on.an,jngrease in flyid pressure withinthe cylinder.the;pigton
plate and piston move proximal to one another, actuating braking means.

The caviteRthef eBRRMLAL IBRSt oes ifiBy sutbt BxtemiRfedentmgt £
thiough atleasta 30Jortion,otthe cavity sp thakinisedlid can penelrate -

brake-cylinder is in use moved towards an interior wall of
the cylinder. The braking means may then be arranged so
that an increase of the fluid pressure in the cavity
increases the pressure of the or each brake-pad or brake-
cylinder against the interior wall of the cylinder and
thereby acts against the moveability of the piston in the
cylinder.

In a second embodiment of the third aspect the
braking system includes a cavity separating a piston plate
from the piston. The cavity may contain resistance means
such that in use the piston plate and piston are retained
in a distal position relative to one another and on an
increase in fluid pressure within the cylinder the piston
plate and piston move proximal to one another, actuating
braking means. The cavity further contains at least one
inlet/outlet extension extending through at least a
portion of the cavity so that in use fluid can penetrate
from an inlet/outlet into the inlet/outlet extension and
into the cylinder, and means for disrupting penetration of

fluid through the inlet/outlet extension and into the



from an inlet/outlet into the inlet/outlet extension and into the cylinder, and
means for disrupting penetration of fluid through the inlet/outlet extension
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increase in fluid pressure within the cylinder, actuating braking of the

piston relative to the cylinder. In one fgym the resistance means

comprises a spring 5 or a fluid-filled bladder. in one form the inlet/outlet

EXteREIdRTCORPYs ey a tbE exendiny thtduigh tleccsvityandiftoithethe
indesein one form thefube is flexiblesand.at lsastone ke PisioN o the

g
plate and piston comprises crimpers extending 10 into the cavity such
fhat WHeRTthe fluid pressure in the cylinder increases and the piston plate

and piston ngie praximahto onesanethsrthencrimpers£amRress the spring
flexible tube and disrUéL)Jt fluid_flow into the cylinder. In another form the

RibeAnétides alviave Sudh /R3S when the fluid pressure in the cylinder

increasesranshther piston plate and pision maveproximalde onemneiRels o
the valve disrupts fluid flow through the tube and into the cylinder. In one

fOrCthEth6E icés a AR tnérmibe 20 ekéntlitty theréthfotighad-fHés™ -

cavity cantainsea seeand: menmhegre thesfirst memer inglading alewt one of
ggerture to aIIovxquid pengetration throu%h the tube, the second member

Rglidaptatl B Move BatwEar ah dpeR Bosttirart 4688 Fosifion 19
suchothahén thevclesedspasitiamtte 2h#owapertite isibloekedbydhen the

secondmember, distupting, lid pencuation thiough the tube.and inta the
Cy Ilnd%r. Fn one form the nlet/outlet éjxltensmn omprises a I?ejhcaf)ﬁlexnlﬁee
tubesporidn extemaéngatihealighrattlbastcar iporstiars ot thecopindetthe flexible
tube and disrupt £luid flow into the cylinder.

In another form the tube includes a valve such that
when the fluid pressure in the cylinder increases and the
piston plate and piston move proximal to one another the
valve disrupts fluid flow through the tube and into the
cylinder.

In'one form the tube includes a first member
extending therethrough and the cavity contains a second
member, the first member including a flow aperture to
allow fluid penetration through the tube, the second
member being adapted to move between an open position and
a closed position such that in the closed position the
flow aperture is blocked by the second member, disrupting
fluid penetration through the tube and into the cylinder.

In one form the inlet/outlet extension comprises a
helical flexible tube portion extending through at least a
portion of the cylinder.

In a further embodiment of the third aspect the
braking means is situated between two or more support

elements and comprises at least two fluid reservoirs

adapted such that, when the pressure in at least one fluid



30 In a further embodiment of the third aspect the braking means is
situated between two or more support elements and comprises at least

WO g filid¥eservoirs adapted such that, when the pressure iPaE 6830601226
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fluid WO 2006/017891 PCT/At 2005/001220 reservoir is below a

threshold level, the fluid reservoirs aregn fluid communication and, when

the pressure in all fluid reservoirs is above a threshold level, the fluid )
FeseRvoir are ot AT ConbRRAROA. 5 V& fourt aspedt the rasento s
ventien pravides-ansupPor:for suppering arstiucture an-a suface, the 211
support comprising at least one support element, the or each support .
éﬁeﬁ?&t%%ﬁ?pﬁgﬁfgra’s pistor X &linder e WHich the'fidton is Mbveable:
aatabraking meansitor 10rmaintainingshenpisien thi aposition that is

stable relative {o the cylinder, wherejn thelpiston and the cylinder are L a
arrange Yoth o&%%%n%sg&%%ratg& FitR™ tHe U ctireetrectdlaf T oV ides a
adjpstmentiof thesspppart ielement; andowhereircthedoadingassociates

with the 45 strycture activates e braking means f the moyeability gfa
§irace corﬁag{pporfcfon of fhe support slement e Féduced beiow a
tmeshaldpabiet BedtDescriptionpofithe mrawingss2@kigure s YA andetB in

shaw schematic r%presentations 01;% support for structure accordi%to
whic “C(,?le F})ls ﬁl’l 158 Novead e, %,\d a ra ll‘l% mﬁans. r
an embodiment of the present invention, Figure 2 shows a schematic

WMMOm%mmmnam%?ppmmg@sﬁwdtaresaz@d@"t@i ng
%ﬁ%81%%@@%%“8}1‘1%8@?”&@&’?@&%’LFﬂ%“ i$SAAWS A9 the

schematic representation of a support element for supporting a structure
actotdihgo aasotherembodinsentGialie preseativentesdcigaieel with

shpws,a sehemalc Lepresentatinn of & 30 jppportelement fof supporting

a structure accordlng toa

element, and wherein the loading associated with the
structure activates the braking means if the moveability
of a surface contact portion of the support element is

reduced below a threshold value.

Brief Description of the Drawings

Figures 1A and 1B show schematic representations of a
support for a structure according to an embodiment of the
present invention,

Figure 2 shows a schematic representation of a
support element for supporting a structure according to an
embodiment of the present invention,

Figure 3 shows a schematic representation of a
support element for supporting a structure according to
another embodiment of the present invention,

Figure 4 showsg a schematic representation of a

support element for supporting a structure according to

]

further embodiment of the present invention,
Figure 5 shows a schematic representation of a

support element for supporting a structure according to
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further embodiment of the present invention, Figure 5 shows a schematic
representation of a support element for supporting a structure according
to 10 yet another embodiment of the present invention, Figure 6 shows a
perspective view of a representation of a support for a structure according
to an embodiment of the present invention, 5 Figure 7 shows a front
perspective view of a representation of the support for a structure of
YEigur16 - RigurenB @hdr8showt a schemate=representation:of a support for

a structurg,accopding g an embadiment of the, pregentinvention, 10. .4

Figure 10 shows a schematic representation of the support for a structure

Of FigGresPPoA arfth 10BIR ULES UFigure 12 shiows aschéntatiodiment of

Hepreseniatian Oh-assitapert element for supporting a structure according to
an embodimentof the presept invention, 15 Figure 12 showg a schematic

represé"n%[gtlgn of tﬁémsupport elerment %r%upﬁortlndf & 'Structuré of Figure

TERTERRRE ABISHOWS a-SeheMane Fépresentatirrotthersupport elements .

for suppeding.a strigture ot Figure 1donEighire 14.shaws aschematic,r o
representation of the 20 support element for supporting a structure of

FIHRRE 11 Piyute 15 8MOWS 2 SHEPRANE Pe e BRI O A Stipysort the
refement farsupporting a structure according to an embodiment of the

presentinvention Figures 16 shaws,a.schematic representation.of.,25

support element for supporting a structure according to an embodiment of
tHERRESe IRV ESH UEiGiFe 17 sHoWs st hkRatid e préBeAtatioRof a
supportrelgmentifor suppertingsaistiusture acserdinglo-an embediment of

ihe presentyention 30 Figye.A8 shows A sehemalie [epiesenianion ot
embodiment of the present invention,

Figure 12 shows a schematic representation of the
support element for supporting a structure of Figure 11,

Figure 13 shows a schematic representation of the
support element for supporting a structure of Figure 11,

Figure 14 shows a schematic representation of the
support element for supporting a structure of Figure 11,

Figure 15shows a schematic representation of a
support element for supporting a structure according to an
embodiment of the present invention,

Figures 16 shows a schematic representation of a
support element for supporting a structure according to an
embodiment of the present invention,

Figure 17 shows a schematic representation of a
support element for supporting a structure according to an
embodiment of the present invention,

Figure 18 shows a schematic representation of a ball
valve of the support element for supporting a structure of
FPigure 17,

Figure 19 shows a schematic representation of a

Amended Sheet
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valve of the support element for supporting a structure of Figure 17,
Figure 1.9 shows a schematic representation of a Amended Sheet
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supporting a structure according to an embodiment of the present

invention, Figure 20 shows a schematic;representation of a support

element for supporting a structure according to an 5 embodiment of the

B}&%%Fﬁw‘éiﬁp ,fﬁggﬁférzf‘éﬁ&\%%%b%e?naffi*&?&ﬁ?e%ﬁﬁtéﬁ%ﬁ%?%v&O an

elementrmesordiig than embodimenheldhe present invention, Figure 22

shows ags.chematig Oreg esentationﬂg;a valve 10 element according té) an

embodiméft 61thé precent SinGeRfidls Fidure 237 HoWER sRhemaue™

mpresentatidreobavalver elamentraccording to-anembodimentaidheg to an
r s&@t nilré\l/qq:ntiglg, %%gl ure 24 %hows a schematic representation of a

g esen 1nvencl . .
valve éement according to an embo%llmen o?I%he present invention,

Figure 2Bishaws 2 $clématic reprebentation of-apalvecslementraccbrdingalve
n odiment of the present 20 invention, Figure 26 shows a
%%}%mgﬁ’](? a%%rcﬂ.nﬁ{ ‘(pO a% ex%ooﬁlment% %l %hcﬁn%%?%?lg}:gure 251

ematic representation of a system using the embo
Figuee2¥®hows a schematic representation of a support element

aCC.Ordi”igit&PﬂeE?rﬁ'E’og%% Qg t@%ﬁ%ﬁ@ié@@%ﬂtg&l@alﬁsecﬂ 4f o valve
helicopter, and Figure 28 shows a schematic representation of a support
elbaman acesenifitoian embudimehodtithe preseht theemticesianise in a

helroRtalon,

Figure 23 shows a schematic representation of a valve
element according to an embodiment of the present
invention,

Figure 24 shows a schematic representation of a valve
element according to an embodiment of the present
invention,

Figure 25 shows a schematic representation of a wvalve
element according to an embodiment of the present
invention,

Figure 26 shows a schematic representation of a
system using the embodiment of Figure 25,

Figure 27 shows a schematic representation of a
support element according to an embodiment of the present
invention in use in a helicopter, and

Figure 28 shows a schematic representation of a
support element according to an embodiment of the present

invention in use in a helicopter.

Detailed Description of Specific Embodiments

Referring initially to Figures 1A and 1B, a support
for a structure according to an embodiment of the present

invention is now described. Figure 1A shows the support 10
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30 Detailed Description of Specific Embodiments Referring initially to
Figures IA and 13, a, support for a structure according to an embodiment
WO Hi0¢&! Bfi¥sent invention is now described. Figure 1A showsRA® 4UpHEYH01226
10 WO 2006/017891 PCT/AU2005/001226 12 supporting a structure 16.
The support comprises in this embodiment 3 or 4 support elements
though Figure 1A only shows two of the support elements. Each support
BleReht 12% R £4 EBMpTsEs a%ylindsr T8'BRE A piStoNo- The 5= this
aylinderssk8-each-have afipisbintetioutiae22 whighdsgeomnmegteetatheon1y
%%Jid inlet/outlet 22 of the other support element by tube 24. The cylinder :
(it Wit fluic T hEEREat St el that ows thotighire fin ﬁ/%’&‘ﬁékt 2
adetermimesthe aovemerit oidaepistors2D 40 i theceylindersrk8. As
each fluid inlet/outlet 22.is interconnected. to.another fluid inlet/outlet 22,
TR mveR dTHE ot Btortd i and Thive Sy =
anoves-theduid thrbeg it thei tuber4aid henes effects @ downwiand
movement gf the other cylinder 20, 15 When the sypport is placed
e e o e b e L e et meobats
piston 20T Tresupportélement 14 iahd-adowhwvave: movemarnit of biston 20
j eme menpts_of ' refore adjust the
B S ar Heriants TS A 1450 S o istons Ve resehas 2°
ihe Blfustviénnsissitionss thadosding aSsudigtetirwith theudtirituk216 s
fffects.apressurg incregse within the gylindersand.a brake @ot showp),» g
secures the pistons in the cylinders in the stationary position. As the
Eeljigstaieht aAd tHeseduringeofiZssthensistois ithelGARaeisivappensinder
Ryjpatieallyrthe; suppebizsseltadiusting. i this embodipent ieces o
support 10 also includes a valve 25 arranged to receive a hydraulic liquid.
qonenwdRsl movement of the other cylinder 20.

with

When the support is placed on surface 26, the weight
of the structure effects an upward movement of piston 20
in suppert element 14 and a downward movement of piston 20
in support element 12. The movements of the pistons
therefore adjust the height of support elements 12 and 14.
Once both pistons have reached the adjustment posgitions,
the loading associated with the structure 16 effects a
pressure increase within the cylinders and a brake (not
shown) secures the pistons in the cylinders in the
stationary position. As the adjustment and the securing of
the pistons in the cylinders happens automatically, the
support 1is self-adijusting.

In this embodiment, the support 10 also includes a
valve 25 arranged to receive a hydraulic liquid. When the
valve 25 is open fluid can move between the support 12 and
the support 14.

The wvalve 25 is adapted to restrict fluid transfer
such that when the fluid on both sides of the valve 25 is

pressurised above a threshold value fluid flow through the
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valve 25 is open fluid can move between the support 12 and 30 the
support 14. The valve 25 is adapted to restrict fluid transfer such that
when the fluid on both sides of the valve 25 is pressurised above a
threshold value fluid flow through the 13 _ valve 25 is limited or prevented.
in contrast when the fluid pressure on one side of the valve 25 is below
the threshold value, the valve 25 is adapted to allow fluid transfer. When

fluid-teansfer ecaursi theipressure-pa-heth 5 sides of the valve 23 falls.to
%ellg\:{vdth}g* %r§§et gmit and the ,igterc%wn%cted valves,>25 of each support
element 12, T4 will dpeR 1o aliow fllid transfér Tiis allows the SUpgote
@bﬁ@h@to@élﬂédjt@@up@ﬁ‘aec%g@inddgdw'S'hahismheﬂ]a_rw
onejecris-10 yploaded leg heightadjustymentis alloyed by the opening, of,

the valves 25 and flow of quiQthough the tube 24. Figure 1B shows a
VarfKifor°of theeribotiment SHowR iff Figifre . i hiseasgthe Stiictared
thiat isi supportechcay the suppert 105sertabie 2815 igure-2 shows detall
af,a QHEQOQZE%%mth 304for, %{Rﬁ%ti%% a structure, such as support
elements 12'or 14 shown in Figures ﬁ?an . The support element 30
comprisésafc\ithtey 325havRichar pister 8895 guided; o The ilinder 82
hasa flidinlateutel apening36 fen20 receiving, and eiggting fluid; 38,
%%wogga );t]déau ic :i_” uéd or water. The piston 34 has a segl 35for
Sealing the 1o 38 T the RN S T fIdia iRt b URt BReigrening
cohrigctet 46 another such filidvwnlef/otittet 6f ahotheshsupprort element
(not shown),,25 Iaéhgﬁgmo%%ﬁfg@m'no'%g%e%?e%%%eﬁa%%é“sh 5
mcluﬁd,es a cavity 40 having openings 42 and 44 at the side portions of the
piSton 34X the opehings 228t 4215t aRE Eiinde?s 46rdnd dgsareported
guidedancibithe-lurtbPressureable 2s.

Figure 2 shows detail of a support element 30 for
supporting a structure, such as support elements 12 or 14
shown in Figures 1A and 1B. The support element 30
comprises a cylinder 32 in which a piston 34 is guided.
The cylinder 32 has a fluid inlet/outlet opening 36 for
receilving and ejecting fluid 38, such as a hydraulic
liquid or water. The piston 34 has a seal 35 for sealing
the fluid 38 in the cylinder 32. The fluid inlet/outlet 36
is connected to another such fluid inlet/outlet of another
support element (not shown) .

In the embodiment shown in Figure 2, the piston 34
includes a cavity 40 having openings 42 and 44 at the side
portions of the piston 34. In the openings 42 and 44 brake
cylinders 46 and 48 are guided and if the fluid pressure
in the cylinder 32 is above a threshold level, the brake
cylinders 46 and 48 are pushed against the interior wall
of the cylinder 32 so as to position the piston 34 in a
stationary position relative the cylinder 32. The cvlinder

32 alsoc has a thread 33 for mounting on a structure. This
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in the cylinder 32 is above a threshold level, the brake 30 cylinders 46 and
48 are pushed against the interior wall of the cylinder 32 so as to position
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32 also has a thread 33 for mounting on a structure. This Amended Sleet
IPEA'AU WO 2006/017891 PCT/4t72QQ5/001226 - 14 mechanism
operates as a valve in the support element 30, Typically, a structure such

S H DI KppbitedSoy's ot 4°6Fthe stippbftelétems 3o whithsate 30

interconnepteck After placing-ihedable emaisugdace, thalsisupporisupported
elements %pic%lly %cgust for an uneyen surface and fluid flows between

the cylititiers RLITHE pRatBRS e T T AditistiietpbSiioR-The weight
phtherstrooture avill increaserthp pressuretabove g threshald spressuee, the

andihe pralie.cylinders 46,a0d 48 moue against 10 the interior wall ofthe
CWI‘P(%I’ 2755 as 10 pos@%n fie plist6hnd St ionary. %nsequerﬁly,lﬁﬁe e
tasle ilithentHaves astableqosition. Fguredstmwsa SUppodrt efementns

20 Jor;sLipnertinga, siryetyre gecording to appther empadiment gfthe 15
invention, Again, the support element 8'mayﬁmctuor?as Suppoit element
4 2:ordiduinaghw ehibodimentstovihnim Figures A anddBeandthdestrisathold

| 5 ises. a cyli 52.i ich a_pisto
N A A o R R S
Féreiving ahdagjectinglfluid 5Bhsuchyas adhydrailiciowe of wares Theon the

pistan,n4 has.a seal spfor é&é‘é@%&%ﬁ%ﬂ' in the cylinder Sg. The fiyid, +.vc
Inlet/outlet 56 is ponnected to another such fluid inlet/outlet of another
3uFperP eRREfRI(BdPShown). in 25 this embodiment the support element

50 compriges,aNoihelhows a support element 50 for supporting a
structure according to another embodiment of the
invention. Again, the support element 50 may function as
support element 12 or 14 in the embodiment shown in
Figures 1A and 1B and described above. The support
element 50 comprises a cylinder 52 in which a piston 54 is
guided. The cylinder 52 has a fluid inlet/outlet opening
56 for receiving and ejecting fluid 58, such as a
hydraulic liquid or water. The piston 54 has a seal 55 for
sealing the fluid in the cylinder 52. The fluid
inlet/outlet 56 is connected to another such fluid
inlet/outlet of another support element (not shown). In
this embodiment the support element 50 comprises another
piston 60 positioned below the piston 54. The piston 54
has a cylindrical projection 62 which is received by a
corresponding cylindrical bore 66 of the piston 60. The
piston 60 has a cavity 68 which is filled with a hydraulic
fluid 58 and which has openings 70 and 72. Brake cylinders
74 and 76 are guided in the openings 70 and 72 and, if the
fluid pressure in the cavity 68 is above a threshold

level, the brake cylinders 74 and 76 are pushed against



piston 60 positioned below the piston 54. The piston 54 has a cylindrical
projection 62 which is received by a corresponding cylindrical bore 66 of
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3 0 fuLEAd 5~~ n and which ~~ fluid has openings 70 and 72. Brake

cylinders 74 and 76 are guided in the ppenings 70 and 72 and, if the fluid

pressure in the cavity 68 g above a threshold level, the brake cylinders
Ak

FAand 76 Bt pul nSEWCS 2008761788t PET/AD 200501226 Fhe
dbsthenintarioravall efitbe eplindeid2.se:a810 pasition the pisten 60z and
thereby the piston 54, in a stationary .position relative_the cylinder 52. The,
T SRt he i S 58 AR i e 10 TS OR8¢ 0
associatedwitls thel structares F hatisy ddbhemaveabilithof acsuiface
contact portion 102 of the support element 50 .is reduced below a o
R by T Feachiey JS S Rroch At tecstrciure Tra By rader 157
32 alsehas adthreanhZAfor rpouritingron 0L.0 afstiictureubortiér, ¢lement 50

suppar lement Qco p'% pre [on spring, 79 pasitione
éroﬁsrlecfﬁ tlﬁcéerp?ro?é%%gn f;% qﬁ%%ltﬁggtrug?%%ij%teghfnda %aeégfgﬁcei the
tozeiing oh ethevsiuipporttetement S0 screduced, the spring 79 functions 15

to push {he pistong pa.and 0.apait fram aneapotber aad Aereby,neing on

reduces the préssure of the fluid in the cavity 68. As a consequence, a
bask-moventent of the brake cylinders 74 and 76 is supported. Figure 4

shows a:gpppoLt element 80 1ar SUpROTting 42 §trugiyre-aceqrding to a

further embodiment of the invention. Again, the support element 80 may
ANTEHBEA BB StipFoF eRnet 16T 114 Rige arnbsdimehfshawriFction 62.

frigures 44 and 1B anddesgribed abaventhe sURRaTL clement 8Q,ding on
comprises a cylinder 82 in which a piston 84 is
the support element 50 is reduced, the spring 79 functions

to push the pistons 54 and 60 apart from one another and
thereby reduces the pressure of the fluid in the cavity
68. As a consequence, a back-movement of the brake
cylinders 74 and 76 is supported.

Figure 4 shows a support element 80 for supporting a
gstructure according to a further embodiment of the
invention. Again, the support element 80 may function as
support element 12 or 14 in the embodiment shown in
Figures 1A and 1B and described above. The support
element 80 comprises a cylinder 82 in which a piston 84 is
guided. The cylinder 82 has a fluid inlet/outlet opening
86 for receiving and ejecting fluid 88, such as a
hydraulic liquid or water. The piston 84 has seals 85 for
sealing the fluid in the cylinder 82. The fluid
inlet/outlet 86 is connected to another such fluid
inlet/outlet of another support element (not shown). In
this embodiment the support element 80 comprises another
piston 90 positioned below the piston 84. The piston 84

has a cylindrical projection 92 which is positioned in a



25 guided. The cylinder 82 has a fluid inlet/outlet opening 86 for receiving
and ejecting fluid 88, such as a hydraulic liquid or water. The piston 84

WO RYSA&EIRI85 for sealing the fluid in the cylinder 82. The fluidGilavooie01226
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86 is connected to another such fluid 30 inlet/outlet of another support
element (not shown). In this embodimeat the support element 80
comprises another_piston 90 positioned below the piston 84. The piston

8% rSa tlindricat préjedtioiro® Which is positioned in a WO

2006/017881 PGELAU20050001226 1 16; -reeess 86 obthepistan 9 Thenposed
gigton 90 {:as a rin%ortion 98 which is composed of an elastic material

ctfls 3 raBb&rIRE Fiaterat afd“thedstofechiBR o2 o tHE Pistor 84 Has £
wedgepoftert’d009in this embogdimanithe pisten: 98 hasagsurfase: 1 on
tact portion 102 and.when the support element 80 is in an adjusted
g%%tio%%ﬂggjm%v%nng}e% Pt piston 84-F5@tve o WCﬁinagFgfﬁﬁe
surface-contaet-dartion oOcontacis thesutface angthe-moyementof he is in
piston 90 i3 10 restictes The welghtof he siuote gfieot a furher
movement of the pisiLon §%'ina downward directich agal':ﬁstp the plrslton490
ard the.wedge portorr$00 neeges the elastic uintplike portioa®@8 portion
ly against the interior wall .of the cylinder 82 and _thereby inhibit .
%gr)t e%%nyosvg%%ntéﬁg %hee Sﬁ%n@b% and 84 m- eoiég/lﬁ]%%r gg.slgi(aﬂregg e
slhows asupportBlentent 310 forsuppertisigraistructure fteoiding t€ayeher

another embodiment of the invention, A@%@%&% p%figgeg%%;énﬂé’ net
may function as support element 12 or 14 in the embodiment shown i a210
Flgrés: sAamd? Ogigrithdtdescribed abpve tTiwasdporvaderment 10 elastic

camprisesa Giiadalcl2%in whieh.aaiston dd: souided. The UNder ey
112 has a fluid inlet/outlet opening (not’'shown) for receiving and ejecting
fifidaag, cylinder 82 and thereby inhibits further movement

of the pistons 90 and 84 in the cylinder 82.

Figure 5 shows a support element 110 for supporting a
structure according to a vet another embodiment of the
invention. Again, the support element 110 may function as
support element 12 or 14 in the embodiment shown in
Figures 1A and 1B and described above. The support
element 110 comprises a cylinder 122 in which a piston 114
is guided. The cylinder 112 has a fluid inlet/outlet
opening (not shown) for receiving and ejecting fluid 118,
such as a hydraulic liguid or water. The piston 114 has a
seal 115 for sealing the fluid in the cylinder 112. The-
fluid inlet/outlet is connected to another such fluid
inlet/outlet of another support element (not shown). In
this embodiment the support element 110 comprises a
surface contact portion 120 which is positioned below the
piston 114 and around projection 122 of the piston 114.

The projection 122 has wedge-shaped side projections
124 and the surface contact portion 120 has wedge-shaped

recesses 126. In this embodiment, the surface contact
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such as a hydraulic liquid or water. The piston 114 has a 25 seal 115 for
sealing the fluid in the cylinder 112. The fluid inlet/outlet is connected to
another such fluid inlet/outlet of another support element (not shown), in
this embodiment the support element 110 comprises a surface contact
portion 120 which is positioned below the 30 piston 114 and around
projection 122 of the piston 114. Th&’projection 122 has wedge-shaped
sisie-prajecitions- 124-antthesutface gcontaci portion 120 hassn the

gx{%ggg haped recesses 126. In this embodiment, the surface contact
-1. pj}(ﬁiti(%rtlEl ‘gglr%%giszz%twﬁgpéﬁs 120 %%ﬁgdﬁg 5, Wheh tﬁgtgﬁpport
BRMBAREELOTs ihan Rtjiisted potionsdfter Hovemeértofthe piston 114,
relative to the cylinderk12 o the surface contack portian, 120,contacts the

surface and 5 the movement of the surface contact portion therefore is

Fgﬁri%ﬁﬁ%twg%h? Bt t7E EhOCRIrE CHERTS aRORher mbVERTRr R BT tHe
pistomr1d4€a a downwardidirectfionragainstithe:surface eontact portiemer

+20.4nd the we lons 122, mave par and 120h apart from
S ancihe a0t 10 uards the nehor vl o e yInGEr T3 rt e 1=

EifbothneRmt Stheq8wer hartsTtheintetforavall sPthevestind@ort2 dras &t22

least opertoeth 1280n:the suface.pad:-thepartsi20-Aand12Q Bshave
%}Zt%%‘go Aflnd 20 B are moved

o surapes 130, When,the -
fowards the interior 1S side wall of the ¢ylinder 115 thé 1eeth 28 Bhgage

b tHaeovthed surfarest3tand thé ergragententinhibits1furtiferche
moverment afitherpiston-118 apd thesurfacecontact, portion E!«E?f %E%U re3a
able 141.

6-9 show two support elements 140 and 140'in 20 use inat

THE Kitpoit &feméntdPho-aRd 3 48R ConBiSe 8Ty AiREER 82 drith 1374A
atchpampiston2134.andd134'ogmEded:Thewylinders132 andsl 32 havea

g!ﬂ@e ”&!E'&(?UH% %%”@91]13{16«:1%%‘3' f‘.%? ', E%eeﬂ%igeigﬁ t/f)él éleéngage with
the toothed surface 130 and the engagement inhibits
further movement of the piston 118 and the surface contact
portion 120.

Figures 6-9 show two support elements 140 and 140' in
use in a table 141. The support elements 140 and 140’
comprise a cylinder 132 and 132' in which a piston 134 and
1347 is guided. The cylinders 132 and 132' have a fluid
inlet/outlet opening 136 and 136'. The fluid inlet/outlet
openings 136 and 136' are in fluid communication with one
another. In this embodiment the support elements 140 and
140' comprise a piston extension 144 and 144' which is
positioned below the pistons 134 and 134' and attached
thereto. The piston extensions 144 and 144' are guided in
telescopic cylinders 142 and 142°'.

In use the table 141 is placed on an uneven surface
and the support elements 140 and 140' typically adjust for
the uneven surface. The fluid 138 will flow between the

cylinders 132 and 132' until the loading associated with
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openings 136 and 136 are in fluid communication with one 25 another. In
this embodiment the support elements 140 and 140' comprise a piston
extension 144 and 144' which is positioned below the pistons 134 and
134" and attached thereto. The piston extensions 144 and 144" are guided
in telescopic cylinders 142 and 142:. 30 In use the table 41 is placed on
an uneven surface and the support elements 140 and 140’ typically adjust
Fop thé tinevVensurfed. ThelfiAg s witFow between H86 Ueyinders1132

and 132" untikthe loatding associatedwith Amendaed,Sheet,REAAG 1814
%ﬁhe struc}{u,re acts to incrgase tk%e Quidrpressurq lv1\/ithin the cylinders 132

o T35 4560 S Biteshold ressire and-the braking fiedhs 135 289 to
Yetain tive pistomi34ramd’ 184 irk acstatiedaryiposition rélativerid thier 132
Lylinden1.32:5,and 132, Gonsequently, the fable, 14L will then have g
stable position. Figure 10 shows a support element 150 for supporting a

eF5tEbrding to a yet another embodiment of the invention. Again,

the suppothetement 4b8wnay funetienr-ase1@sapportalement d2-@ok4 img
he.embodiment shown, n Figyres 4Aand, 4B, and descrined aboye. The
support element fgdccon%nses agyllnc?er 1527in which'a plsI%on(i 47is
guiced: e pRIH- 154 theludesResEalclBBwhchL Sto psatheE fiidtEZ8 fram

£s68PIAY thegylinder 152 The cylindae 18152 has adluig inlgt/outlet
opening 156. The fluid inlet/Qutlet gpening 156 is in. fluid communication
D ERBUa: SR A TILUSTHGE SBERING TR6L, in TS SHERment the

suppertelement 50 coraprisesapistoar extehsion ¥60avhiehis ston 154

positioned pelow the pision 134 and 20 atached therefq..The pison. o
extension 160 is guided in telescopic cylinder 162. This piston extension
980 dngpid 158 from escaping the cylinder 152. The cylinder

152 has a fluid inlet/ocutlet opening 156. The fluid
inlet/outlet opening 156 is in fluid communication with
another such fluid inlet/outlet opening 156'. In this
embodiment the support element 150 comprises a piston
extension 160 which is positioned below the piston 154 and
attached thereto. The piston extension 160 ig guided in
telescopic cylinder 162. This piston extension 160 and
telescopic cylinder 162 combination protects the piston
154 and cylinder 152 assembly of support element 150. It
can be seen that in use the transverse load on the piston
154 and cylinder 152 assembly is limited by the protective
piston extension 160 and telescopic cylinder 162
combination.

In use the piston extension 160 and telescopic
cylinder 162 allow the support element 150 to be composed
of lighter-weight materials with less strength than would
be required without the piston extension 160 and

telescopic cylinder 162.
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telescopic cylinder 162 combination protects the piston 154 and cylinder
152 assembly of support element 150. It, can be seen that in use the
transverse load on the piston 25 154 and cylinder 152 assembly is limited
by the protective piston extension 160 and telescopic cylinder 162
combination. In use the piston extension 160 and telescopic cylinder 162
allow the support element 150 to be composed 30 of lighter-weight
materfals witEless strengtivthan fiotie be regaitediwithéuthe piston
18%1ension160 and felescopic cylinderi162, ;Amended Slest 4Y EAAX 19
Figures 11-14 show a s,u%)ort element 170 for supporting a structure in
Lo EREIS The SUppor-“Slemént 170"CorpriSedatyiHder 17250 which
g pisfon 174 isvyjuidédrThexyliader 17 2hias & fllickintettdutlet-ppening 5
far receiving. and ejecting flui C hydraulic liquid or
T g e e toutet
hyigrisléshnekted fo AndtReEsuch faid féfoutiet of aretRéssassonrn 2

pelement 1(not shawnk.ihithisiembodiment the pistan; 144-has-add eavity

180 having qpenjngs.182 and 184 at the side partions of the piston 184.
R L0 Containg Rl 18T/ Shich'as RycraUis fiid SRt 17 tRES

(openimgst82 afd 18#4hrakbxcylinders 186 andst88 até guided and if the
-dWid pressyre In, the. cylinder 122 is;abave a-thieshold 15 level, the brake

cylinders 186 and 188 are pushed against the interior wall of the cylinder
PAT72'65'8s6 positioh T Pistdh 1744 Statfbhary positivh fetative e
seytinder h%2:-Ehe cavity 180 futthes irctudes seals 132 fonsetairmng fhuid
1%?0]3%%%‘;%%10%’&%?01 Jé‘ea;%g %!Bdg&y%ﬂ%%ﬁa%ﬁdth{%é%g 3 for
fluid pressure in the cylinder 172 is above a threshold
level, the brake cylindérs 186 and 188 are pushed against
the interior wall of the cylinder 172 so as to position
the piston 174 in a stationary position relative the
cylinder 172. The cavity 180 further includes seals 189
for retaining fluid 181 within the cavity 180. The
cylinder 172 also has a thread 173 for mounting on a
gtructure. In the embodiment shown in figure 14 the cavity
fluid 181 is maintained in & bladder 183.

Further, in the embodiment shown in figures 11-14 a
piston plate 194 is positioned between the fluid 178 in
the cylinder 172 and the piston 174. The piston plate 194
includes a piston plate gulde 195 which extends into the
cavity 180. Seals 197 are positioned to retain fluid 181
in cavity 180.

If the fluid pressure in the cylinder 172 is above a

threshold level the pressure is transferred through the
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structure. In the embodiment shown. in figure 14 the cavity fluid 181 is
maintained in a bladder 183. Further, in the embodiment shown in figures
WO 30069178 Iniston plate 194 is positioned between the fluid 17BGH/A2AB2 668001226
cylinder 172 and the piston 17q, The piston plate 194 includes a piston
plate guide 195 which extends into thex cavity 180. Seals 19'7 are
sitigned to retain_ fluid 181 in cavity 180. if the fluid pressure in the
Ehdbr 172 i< AD6YUE a°30 Hreshal Ievei e Breseais (anciareg= ec
thraugls the:Accedrd Sheie: TARIMATWVH206/017831 and 188 are
PCT/AU2005/001226. 20 - fluid 181 in the cavity 1.80 into the brake
CSTrcRTs T80 i 166 SUdH 1R G Bk oy TnAEREL 66 AT 188 afd? - A =
forced lagainst thecihterioe wallsofdhe tykindes 1721 At anthseshioketeviebther ion
Iston 174 is held in a fixed position 5 j lation to the cylinder 172. The
> g%tgr?cié té"t?v%eﬁcfheé%reakc cy frrlfé%% ilrg(%e and 188 and the fluid 178 in
the cylirtlee 172 45 mimimisettime erderie rédudestheyoveralklengttbef thed 188
Heparhelement s 170,10, Elapre 16 shows detailof a support glement 200
or supporting a structure in a further embodiment of the Invention. The
sirpisort elerrmst 200 dopsprisesra eylindenc2(2 infvtibk aspistoni204eisement
gyided. The cylinder 202 has a fluid inlet/outlet opening 206 for receiving
and 15 ejecting fluid 208, such as a hydraulic liquid or water. The fluid
10 inlet/outfet 208 %s ébnrideda tlaiRether siick flsibiptatioutiéesatothéd for
suppst-element (aet.shown)e The fluiginleyoutiel apeping 296 igeludgs a
fluid™ inlet/outlet extension 207 which extends through a fluid 20 chamber
éGg@ﬁP%?E¢k@%ﬁ2@?PpOft element 200 comprises a cylinder

202 in which a piston 204 is guided. The cylindexr 202 has
a fluid inlet/outlet opening 206 for receiving and

15 ejecting fluid 208, such as a hydraulic liquid or water.
The fluid inlet/outlet 206 is connected to another such
fluid inlet/outlet of another support element (not shown) .
The fluid inlet/outlet opening 206 includes a fluid

inlet/outlet extension 207 which extends through a fluid

20 chamber 209 of the cylinder 202.

In this embodiment the support element 200 has a
cavity 210 positioned between a piston plate 214 and
piston 204. The cavity 210 has an opening 211 extending
into the piston 204. Piston plate 214 abuts fluid chamber

25 209 and comprises a piston plate guide 216 which extends

into opening 211 in piston 204. Piston plate 214 further
comprises crimpers 218.

The fluid inlet/outlet extension 207 extends into the
cavity 210 and to the fluid inlet outlet 206 such that the
30 fluid enters the fluid chamber 209 after proceeding
through the cavity 210 within the fluid inlet/outlet

extension 207. Fluid inlet/outlet extension 207 includes a

flexible portion 208 which extends through the cavity 210.



In this embodiment the support element 200 has a cavity 210 positioned
between a piston plate 214 and piston 204. The cavity 210 has an

WO ¥Hefin§®211. extending into the piston 204. Piston plate 21 RCAMKESRGIN1226
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chamber 25 209 and comprises a piston plate guide 216 which extends
into opening 211 in piston 204. Pistan plate 214 further comprises _
crimpers 218. The fluid inlet/outlet extension 207 extends into the cavity

210 and 10 th&ftid Miet Qutfiet 208U cHIRANHES 36 flaRFdMErIFR MAGDS

chamber20%atierdarogeading throught thergavity 219 within tha fluid 214 in
inlet/outlgt. extension 207, Fluid iglet/outlet extension 207 includes a

flexilsie porfion é})@ Wl &5Bnd: OthrBudir the ity 20, Werease in
Z006/617826RCTAIZO05001A26 £ 211 The kanibe10 futherdngludes anst
resistance means 212, Resistance means 212 retains the piston plate ,
e SR N el rom 6 S1GET S00E ARRIERSE I Thivd bredsnasimal
withinlthe flukkchariodr .20k acta mgainst Saasistancetheansndi2te-nove

Riston.plate 21.4 proximal to the piston 204. It can be seen that thjs
%%3% %n%in%%%ﬁ@ chim p%?sézigelcﬁo%%ﬁ a‘%ﬁvitﬁltﬁg fIE%(l%Ieél?p%}FﬂéﬁLe
208 tA e this disrupts ¢he fioviof Aurl-troagh Heidihlet/onflef 1uid

i g i 06_into fluid cha r 209. If the flyid

gﬁ%@ﬁ%&ﬁéﬁgﬁinﬂ er(%&(j)g@)zglntiL ﬁ%idec £§HI11bSé'rO§b IS ab%r\l/(g alfhrgghyocial tlet
|g0él thistdisiuptibA of Hiowpeesul8 In the braking of the piston 204 such

that th_eﬁst%g%ﬁ*ﬂa@@&fmp%ﬂ%g g i%%%fé e %ﬂt&‘dﬁum
202. Figures 16-18 show detail of a support element or supporting a
StRstaRrin A further ebbtdiretsfaRacihdentions Thelsuppditetemientn of

%%@gom%g%%@ cylindefe 222 incwhicha pistn 22415 guided. The, thar
%%g SgstonaSOQ is held in a fixed position in relation to

the cylinder 202.

Figures 16-18 show detail of a support element 220
for supporting a structure in a further embodiment of the
invention. The support element 220 comprises a cylinder
222 in which a piston 224 is guided. The cylinder 222 has
a fluid inlet/outlet opening 226 for receiving and
ejecting fluid 228, such as a hydraulic ligquid or water.
The fluid inlet/outlet 226 is connected to another such
fluid inlet/outlet of another support element (not shown) .
The fluid inlet/outlet opening 226 includes a fluid
inlet/outlet extension 227 which extends through a fluid
chamber 229 of the cylinder 222.

In this embodiment the support element 220 hag a
cavity 230 positioned between a piston plate 234 and
piston 224. Piston plate 234 abuts fluid chamber 229.

The fluid inlet/outlet extension 227 extends into the
cavity 230 and to the fluid inlet/outlet 226 such that the
fluid 228 enters the fluid chamber 229 after proceeding
through the cavity 220 within the fluid inlet/outlet



20 a fluid inlet/outlet opening 226 for receiving and ejecting fluid 228, such
as a hydraulic liquid or water. The fluid inlet/outlet 226 is connected to

WO 2ethEi&uUch fluid inlet/outlet of another support element (NBCShoveN)S/001226
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The fluid inlet/outlet opening 226 includes a fluid 25 inlet/outlet extension
227 which extends through a fluid c_hagg)e[ 229 of the cylinder 222. in this
embodiment the support element 220 has a cavity 230 positioned
BetWEER 5 Piston blate 234 and piston 224. Piston plate 234 abuts fluid

chamberq229. 80, The flyid inletloutiet extension.22¢ extends into the .
cavity 230 and to the fluid inlet/outlet 226 such that the fluid 228 enters

th& AP Eh ARBEE2 2 &ia ProRe e @inB Ot alYI Pttty 228 wiltsie eide
flodgs mntat&ut&ﬁwax@@@@i?ﬁ&éﬁ%kw%@%@@%ﬁeﬁzﬁogﬁt@%6”fluid

227. The fluid inlet,/outlet extension 22'7 includes a braking valve 23

ViHiEh s MEVeAheBiiebRa ddsed p’a%%t%fh/é?%f?ép%E@%éﬁﬂl netheé and

apeneposition Buid£p228 fiews Hrougbdbe flyiddnlet/gutietiextension 227

and inlet/outlet 226. In the closed position fluid inlet/outlet extension 227

is Igﬁoes% K |'§ tPHinG THE S 5t fidd withirf SRkt STRBEANE 53¢ Llow

fothélinclidestarasistarcesmeans .10 232. Resistance means 232

retains t iston plate 234 in_a position distal from the piston 224. An

increasteerl?gﬂucf(“il %%’e% u%e:%3 %itﬁfﬁ%?éemn&%ﬁ&mé%zz@ Heagmste means

resistaricesmeans232 temovedhe piston plate 234 proxn spltaeepggga in
This movement actuates the valve 230' to 15 bring it into a closed

%52%?0% c(331}‘closles'd£ VA V(-:-]é'l 536 rggﬁtﬁﬁst &braidfg of the' Pret6ia 89410

sukhitfapthessiston 22445 eld-inea fited dasitionbarelation sathe against

%@EQ%%%%%e means 232 to move the piston plate 234 proximal
to the piston 224. This movement actuates the valve 236 to
bring it into a closed position.

The closed valve 236 results in the braking of the
piston 224 such that the piston 224 is held in a fixed
position in relation to the cylinder 222.

In the embodiment of Figure 19 the piston plate 234
includes a piston plate guide 235 which extends into a
piston cavity 237 in the piston 224.

The braking valve 236 is a piston valve or ball
valve.

Figure 18 shows a detailed view of a ball valve 236
within support element 220. Ball valve 236 comprisesg valve
arm 238 which extends into cavity 230. When fluid pressure
in the cylinder 222 increases piston plate 234 moves
proximal to piston 224 actuating valve arm 238 to move. At
a threshold pressure ball valve 236 closes inlet/outlet
extension 227.

Figure 19 shows detail of a support element 240 for
supporting a structure in a further embodiment of the

invention. The support element 240 comprises a cylinder
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embodiment of Figure 19 the piston plate 234 20_ mclude_s a piston
:)rllattheeguide 235 which egtends into a piston cavity 237 in the pl;s,ton 22/4.1226
WO 3e/HraRking valve 236 is a piston valve or ball valve. Figure?C3/hiB0ss/80
detailed view of a ball valve 236 25 within support eIe_ment 220. Ball vz_:llve
236 comprises valve arm 238 which e;,@nds |n|t0t caé\gtdry rﬁi(\)/é\év;%r)\( ifrlr:J;? -
ke | cylinder 222 increases piston plate _
AT o s e
ali 256 ciosextiflegoltst 3pextengiaru2? E@wfdiisrmemb (%%ltr‘%g r?tf (?f
; 24059, Su ting a structure in a fur er er
?P?e@%(g{/ieﬁrl%o% Q‘I%%sﬁggdrt g%%en %40 (géfr#ﬁﬁé_r’;]slg p}}lﬁfﬁé}‘%@r Wételﬁ
2666/017891 PET/AT72005/000226 in 28 RU2dAwhiciis pisteR 28448 o
5 guitied She cinger 24295, 4 id Injetiqutet opening 246 for receiving
and ejecting fluid 248, such as a hy raullp Iqu|8 (o] Wét&.
i‘z%“g&'ﬁZfPféH%iﬁ% Raddérsi4s mhesthne Sunlellemtiae;itM&:s&é)tQ?hgﬁfrg 10The
lnigl s inletlo 0 S rt elemen L ).
?ﬁrhﬂﬂ:ierigl?flgeflgﬁgl o%;%rﬁ%g}g? ncglt?ciges%2 %%i‘"cllgﬁﬁgt?ouélz‘(lé%ensmn
ZrrSRigH exfEindSihidighthe 28/Adees 240 <20-tertbis ermibodigtent the
Isuppaeelement 240 has a cavity 250 positioned between a piston plate

[ [ he fluid
254 and_ piston 244. Piston plate 254 abuts bladder 249. T _
in|et/ou%ié¥ giﬁ?éﬁsi&?%@?be%‘émsaﬁ% fHePpavity 250anthto thedltids a

iovins o SMLES et ol 42k
éﬁ%&%%“ﬁ%g?oﬁgsté% plgke 254 abuts bladder 249.

. The fluid inlet/outlet extension 247 extends into the
cavity 250 and to the fluid inlet/outlet 246 such thar the
15 fluid 248 enters the bladder 249 after proceeding through
the cavity 250 within the fluid inlet/outlet extension
247.

The fluid inlet/outlet extension 247 includes a
braking member 256 which is moveable between a closed
20 position and an open position. In the open position fluid
248 flows through the fluid inlet/outlet extension 247 and
inlet/outlet 246. In the closed position fluid
inlet/outlet extension 247 is closed disrupting the flow
of fluid 248 within the system. The breaking member 256
25 comprises a first ceramic disk 257 and a second ceramic
disk 258. The first ceramic disk 257 includes an aperture
259 which allows the flow of fluid 248 through
inlet/outlet extension 247.

The cavity 250 further includes a resistance bladder
30 252. Resistance bladder 252 is air or fluid-filled and
retains the piston plate 254 in s position distal from the
piston 244. An increase in Fluid pPressure within the fluid

chamber 249 acts against resistance means 252 to move the



The fluid inlet/outlet extension 247 includes a braking memt_)(_er. 2_56 which
is moveable between a closed 20 position and an. open position. in the

WO e 1388ition fluid 248 flows through the fluid inlet/outlet exXREFEIdRE4L01226
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[ iti id inlet/outlet extension 247
and inlet/outlet 246. In the closed posmon_flqld in _
is closed disrupting the flow of fluid-248:within the system. The breaking

giher 256-2% compri irst-ceramic disk 257 and a second ceramic
gﬁ;fk 258.211§he first%(g?ar%%é%gkk%g? tfr?clé%gs ) %E@ng?e‘&‘%gr‘@m% movement
B0 e o BF At mqﬁm@mméﬂdmmtmt&nsm%mg lf@(%e@@g% Jene
incjud fesistance r-30 25 Resstance_ adder
i}@grﬂgﬁﬁd-@-fille? a%md ?egtﬁg t%%%ﬁﬁ%?a“{e %ﬁ?ﬁl_%kboﬁpofﬁtcﬁ%ﬂet
oM the " Bistart 244 T fcreaselinsfiuia préssurewithinghe fluithe piston

. . 5
ghambec249iasts agRINlIBBISIANCRMeaNs 292 (g movethe WO .
2oor6n/o 7891 PCT/AU20%§/001226 Z 24" piston plate 54 proxim&AS e on

Jril%tc:)fr? 34 Phis tovetfiety mbves thé 8cond ceramic disk 258 such that

i Ftheu ISgupti [ through inlet/outlet,
(eoverstiapenadsus il lop b el o
Sés’i 1 24455 RBIETH a R (SOEMRST t fdlatiemto thelcydinder342 Figure

Ishodesra " Sp306H pott elemegnt, The,support,
;fej“ﬁ t ZQOmrrrlbﬁgf%ﬁg}aiﬁder 29??;1I v%:ﬁhga% p%%t{onngf& issgh!ﬁdgaﬁlnder
The cy%ﬁdgr %gé els i e Fouerspntn 2296 forreceiviagants and
Tectingriuid 208dsuciegs alyHraudicdioyigiorwater. Hs&%’t%gf (g'ffsa or.
ﬂg@taii@%qip %adder 299, The fluid, inlet/outlet 296 is connecbe o
another suchgf uid “inleottiét gt otfferfsuppdfdtemaft(not skoviin)

THechraRiHgLmeans 300 comprisesishraking:aim 306 which is-aftached
ﬂﬁf@%?géﬂ%gisg%agggygggysupport element (not shown) .

The braking means 300 comprises a braking arm 306
which is attached to piston guide 305 and thereby
indirectly to piston plate 304. When the fluid pressure in
the cylinder 292 reaches a threshold value the piston
plate 304 moves downwardly actuating braking arm 306.
Braking arm 306 comes into contact with the internal wall
of cylinder 292. Contact between braking arm 306 and the
internal surface of cylinder 292 retains piston 294 in a
stationary position relative to cylinder 292.

The support can utilised in a variety of fields. For
example, the support system can support a building,
portable building, scaffolding, tripod, ladder, white
goods, tableg, chairs, furniture, stands, viewing
platforms, machinery, bulldozers and construction
equipment.

Figure 21 shows a valve element 310 of a support
element for supporting a structure according to a vyet
another embodiment of the invention. The valve element 310

is positioned between two support elements (not



indirectly to piston plate 304. When the fluid pressure in the cylinder 292
reaches a threshold value the piston plate 304 moves downwardly

WO gpe6atint braking arm 306. 20 Braking arm 306 comes into certactwith00122¢
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the internal wall of cylinder 292. Contact between braking arm _306 and
the internal surface of cylinder 292 retains piston 294 in a stationary

i ive\to cylinder 292. Th support can utilised in a_va_lriety of
ﬁg%{@ggg%&g g)%émc%{irg tﬁréa%gpoe? S5 egr‘ﬁ can’sUppBrta BitiAg, uPper

potiabfe Bairtiny cscaffdldingtdped, ladder, White dgoesss takles; chairs,

furoityre, stands, viewing platf achinery, bulldozers and ,
c%ﬁgt%ﬁt%r?l éiq%aibﬁgntg 30%5 ressz?iasf%oﬁéﬂ g%%lv% SleM@Rt316 6F g~ voLr

stippoRTElehtift Fo sortriga ShrictUFb acverting telaayetnan%ther further
eraled 0 [ | A\ lement 310_is positio

betweegﬁi s%ﬁp??oﬁ%ﬁgr%%qr}é nétg;\]/é\\/%l %2008%'%(?759El&on s én.d lower
FEF/AA32865/0012267 - 25 Siigitratdd). Thevahic-dlenmsit 820 comprisest ed

asyuppernHusresanolictid.and 2 owgillid feseryols 3124, Cerpic

117 :
disk 313 is disposed between the upper reservoir 311 and_%we_r re?gr%lr
F TR vilve sRMSIS1DTORAES compiises tve dppysing Pistons; in

uppes pisten 3151an6:Jowers pisten 316..Upperpiston,315:is positioned o
he i ;\)%ted by a change in pressure in upper reservoir 311. Lower

piston S1%isPositiired th B mattle PRPEEHERg WY prassure Itower
reservoirc3l?. Sihercaramic disk 33340.ipslide @%HBﬂe@rf@eEL\.lr?&rludgs an

aperture 320 and a lower reservoir aperture 321. The upper piston 31

includes An° lipPePBRion &erife 332 e IOREPBisteReidesca udes

lewkopistom aperurend2d-tihespistons 3hband 316 ate Piased by means, ..
(%l‘i ?r:n s.318 and 319 Euch that when the 15 pressure is below a
t

T %dP@OeTﬁﬂa&pspec% reggﬁ?%ﬁ%il318 and 319 such that when the
pressure is below a threshold level in upper reservoir 311

the upper piston aperture 322 aligns with the upper
reservoir aperture 320 allowing fluid to flow
therethrough. Similarly when the pressure is below a
threshold level in lower reservoir 312 the lower piston
aperture 323 alignes with the lower reservoir aperture 321
allowing fluid to flow therethrough.

When the force of the fluid pPressure on either piston
315 and 316 is below that of the biasing force of either
spring 318 and 319, the valve 310 is in an open position
and fluid can flow through the valve. The support is
arranged such that if a leg (not illustrated) rests upon a
surface such as the ground, the mass of the table
increases the pressure in the fluid in the reservoir
associated with that leg forcing the piston associated
with that leg to move to cover the associated aperture.

In Figure 21, if the fluid in one adjustable leg is
linked to the lower reservoir 312 and this leg is lifted,

s0 that it no longer takes load, the fluid pressure
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the upper piston aperture 322 aligns with the upper reservoir aperture
320 allowing fluid to flow therethrough. Similarly when the pressure is
WO BIoi B%hreshold level in lower reservoir 312 the lower pistBATZOU2005/001226
aperture 323 aligns with the lower reservoir aperture 321 allowing fluid to
flow therethrough. When the force of the fluid pressure on either piston

315 and 316 is below that of the biasing force of either spring 318 and
LG R VANE 31815 BrBpeR posftion™s &#&ﬂ&i‘a?ba%gﬁd{%ﬂﬁ‘aﬁgh e

nahei dihecsuppesd ispartangedt suchsthakif adeg (netdllustiated)rests

upon a surface such as t@e]%round, the mass of the tabﬁg’ncreases the h
ESSHETn tHe Uil the reservolr as88GAted Wit that 16y FSrEing thé Ue

tiston dssodiates-3@ withdhatlpgto mevestov icover thecassdeatédwer

aperture.. In Figure 21, if the fluid in one adjustable leg is linked to the .

TEr TCLb AT AR5 tHE 160 1 TGRS e Fo T tds Bags =

dhé fuidfiiressure’\d: 2606/04 782k P CIZADI2005/0@1 2265 s 26-thetween
éﬁ%Lo‘%%rtﬁ ton 316 and the Jeg decreases, The tension ofthe spung 319,
St SO 1 ‘?E% dect n?t*heF4 Zgﬁg %lé

i
= 1
IS Se ala pressure aecrease wi resuﬁ I ower piston

Maving sUli.t tvat the loWeripistonepevure Rligneewith tielowepd: piston
Jeserypln Aparuie l0dbe el icli o dl3.Ils 2015, ligwduid ganster
acn o alt

etween e the legs. if, alternately, the leg associated with the upper
weservoipiZLbis |#ted the flaiVpressuredisstwebn tieBpper ISRV 315

ﬁggliggggsg%@t_ed leg decreases, allowing the 10 upper piston 315 to
move to open the upper reservoir aperture 322. Figure 22 shows a valve

element 330 of &1sipiforieleAREpt forasuppbitiged Straettre a6cstding to
Zuyplanotherembodimpentofthe inveption. Thevalve plementording to a

yvet another embodiment of the invention. The valve element
330 is positioned between two support elements (not
illustrated). The valve element 330 comprises an upper
fluid reservoir 331 and a lower fluid reservoir 332. An
upper gel element 333 is associated with upper reservoir
331 while a lower gel element 334 is associated with the
lower reservoilr 332. The gel elements 333 and 334 are
shaped such that a force imbalance is created between the
two sides of a gel element. Outside edges 335 and 336 of
the gel elements have a greater surface area than the
inner edges 337 and 338 have. If the pressure in upper
reservoir 331 increases, the pressure on the outer edge
335 of upper gel element 333 produces a force imbalance
resulting in the gel element 333 deforming to decrease the
fluid flow between upper reservoir 331 and lower reservoir
332. The valve element 330 is adapted such that when both
the lower reservoir 332 and upper reservoir 331 are above
a certain pressure, the lower gel element 334 and upper
gel element 333 deform to abut one another, preventing

fluid flow between the lower reservoir 332 and the upper
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15 330 is positioned between two support elements (not illustrated). The
valve element 330 comprises an upper fluid reservoir 331 and a lower
WO il ve8etvoir 332. An upper gel element 333 is associated RETHAIR06F/001226
reservoir 331 while a lower gel element 334 is associated with the 20
lower reservoir 332. The gel elements 333 and 334 are shaped such that
a force imbalance is created between the two sides of a.gjfeltgLeinent.
&7 upper

TORRIdEedges 335 Ahd 336 BHth& §BI efRifichts REVE S yreater Sufface

rafeathan thes inneredges33 sand 338 hawve 2§ the-pressdresialuppeen2int
reservoir 331 increases, the pressure on.the outer edge 335 of upper gel

e iaeﬁ? §§§%r535"u%{esté3 fo‘?‘%@ imil bggﬁ"é’éi reS ulflizg n %1%%8’ &lele r%%ﬁt %? $e

rdefermingto tetrease thewkuid flowehstwesnipper reservoir 331 and

lower re@ﬁ?r"‘%}gf’%'gﬁr&’e&“ e §'§§1e:{1é 3%9%%%\%%@3%?&9“% AWheR £1yiq

both 30'thE Iower reservoir 332 an upper reservoir 331 are above a
icertaire pressure; ahd dovierpel eldmehted8B4and bppérgetelearsit B33r 332

eform tq abut.one.another, S [ [y ety ngt;g ower
Wgéégﬁ/oﬁ%%z%;ﬁldl%elﬁpgers%lo 2(%2%#8%%%%%%%%&5/081226 - 27
Iredenvoir:83344if eithet ieclower vesdrvoinBB2 b Upper fesarvorB331Hence

A%S%%%fef% e, the agsaciated gel glament will springhacklp allow fluid
to flow between the upper reservoir 331 and lower réservoir. 332. 5 The
Meiviedeloiront 880 idafrdngad saek tid thdfuitieFPore agibsttiéleg is

linked tg.the lowes feservgit 332, while the flyid,in assecopd adjustapledey
(not illustrated) is linked to the upper, reservoir 331. Hence if one leg is
Sfeuess tHER T i IBRGEE takesdosth L 10 Aumar&rferpdfieehatnytt the

legs isallowed - Fighee 23 showsea valye-elament 34 ofa suppeiement 340
element for supporting a structure according to a yet another embodiment
oF tROFVEARBIE T HREVAIGE BIdiHentS3MgPor T eléments (not

illustrated). The valve element 340 comprises an upper
regervoir 341 and a lower reservoir 342. An upper piston
343 is associated with upper reservoir 341 such that an
increase in pressure in upper reservoilr 341 impacts upper
piston 343. Similarly, a lower piston 344 is associated
with upper reservoir 342 such that an increase in pressure
in lower reservoir 342 impacts lower piston 344. Each
piston 343 and 344 is disposed between an inner membrane
345 and 346 and an outer membrane 347 and 348. The upper
piston 343 and membranes 345 and 347 and lower piston 344
and membranes 346 and 348 are shaped such that an increase
in pressure in the corresponding reservoir impacts the
outer membrane 347 and 348 more than the inner membranes
345 and 346. A force imbalance 1s created between the two
sides of each piston. As a result, if the pressure in
upper reservoir 341 increases, the pressure on the outer
edge of upper piston 343 produces a force imbalance

resulting in the piston 343 moving inwards to decrease the
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is positioned between two support elements (not 15 illustrated). The valve
element 340 comprises an upper reservoir 341 and a lower reservoir 342.

WO Nlafpgétipiston 343 is associated with upper reservoir 341 RUTHA 0501226

increase in pressure in upper reservoir 341 impacts upper piston 343.

Similarly, a lower piston 344 is associaged 20 with upper reservoir 342

such that an increase in pressure in lower reservoir 342 impacts lower ,
fision SACVERSH [StBn S48 d-SAF T fidpostt béteen Afthnar S ST VoL T
smembrane 345 and 346 and an outer membrane 347 and 348. The upper

piston 343 and membranes 345 and 347 and lower piston 344 25 and .
membranSs 326 Ahid 34858 shapad stch é%taen({in%}%%%eﬁha%re‘g%ﬁr% RO

Jhe comesponding reservois 4npacis thereitermembrane 337 langr3&bove

_more than the inneSrl:rLrlembE nes. 314{5 an%@?{.ﬁ?. Arfor%e4i£nb la %%Vis ist
reSted batwRER TIETWG sides of each PIStOR. As © fesstire

A Ash result, If the pressure
inB0=upperteserdais 34t4ntreases, 116 pressupeon the stter édge abut

upper piston 343 produces.a force imbalance resulting. in the piston 343
R R A B e i UbBo OBt 326

RS diuid-flow béfvesmiupper resernirdtleantblower 4éserVbire34eThehe
B e RIeN 340 s adapied SyshbatwRenbath the lowel deseill saure
]§4‘& and b i !

upper reservoir 341 are above 5 a certain pressure, the inner
hembeamec346 ofllowies piston 844 sspithednigrahetbradd 845 bl upperto

Piston;343 ahut qne.anather, preventing:fluid flow hetweeg the lower, o

reservoir 342 and the upper reservoir 341. If either the lower reservoir
BY2.or upper reservoir 341 loses pressure, 10 the associated piston will

spring bagk tg.allow fluid to. flowshejweenthe uppeereseryoir3dl apde r1uig
lower reservoir 342. The valve element 340 is arranged such that the fluid

in one adjustable leg is linked to the lower reservoir 342
while the fluid in a second adjustable leg (not
illustrated) is linked to the upper reservoir 341. Hence

if one leg is lifted, so that it no longer takes load,
fluid transfer between each of the legs is allowed.

Figure 24 shows a valve element 350 of a support
element for supporting a structure according to a yet
another embodiment of the invention. The valve element 350
is positioned between two support elements (not
illustrated). The valve element 350 comprises an upper
reservoir 351 and a lower resgervoir 352. An upper piston
353 is associated with upper reservoir 351 such that an
increase in pressure in upper reservoir 351 impacts upper
piston 353. Similarly, a lower piston 354 i1s associated
with upper reservoir 352 such that an increase in pressure
in lower reservoir 352 impacts lower piston 354. Each
piston 353 and 354 is disposed on one side of a deformable
membrane tube 356 which allows fluld communication between
upper reservoir 351 and lower reservoir 352. The upper

piston 353 and lower piston 354 are shaped to have an
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in one adjustable leg is linked to the lower reservoir 342 15 while the fluid
in a second adjustable leg (not illustrated) is linked to the upper reservoir

WO 3Wp/HEAEe if one leg is lifted, so that it no longer takes loadCTluAg2005/001226
transfer between each of the legs is allowed. Figure 24 shows a valve
element 350 of a support 20 elementfor supporting a structure according
to a yet another embodiment of the invention. The valve element 350 is
Positoreddsetwadn WG stpport 2isients (RECHSTalddi P ThEGaReS o’ S
elerment35@ camprisesian appendeservait 3blanthadower resepmirr352in

An upper piston. 25 353 i iated with : ir 351 h that
F R HER R oAty o SEPF eoel ISP 95F nhiho Ueoby Sieion 255, 21
Similadyea tower pisten 35dds assoeiateslo withdippeo regerfair3562 such

that an increase in pressure. in_lower reservair 352 impacts lower piston

I RS0 protoh e Snd 35X 5 HishSect 57 oRe Sede f a Ty ™
Msembranefube 356 whieh@atlewshtrd comopricationdwetween Gpper
reservoir 351 and lower reservoir 352, The upper piston 353 and lower
e e B DD R ek, SUbioo Lo om
399 putetetge 357tand:858 whidhisdsroaderthantbe pistofls ipheron 353
589230920300 Hence.an increass,in pressuredn e angsppnding

reservoir Impacts the outer edge 357 and 358 more than the inner edge
3509camch 366 Anforber Srimbaldreedis erémey betwedptie tirResidEsof 351

eashpistan. Asatesylt, if the pressure in upper reservoir 351 increases,

the pressure on the outer edge of upper piston 353 produces a force

imbalan€egesaltiig ircthellsiston 53 hfo\isRPvREdS t6 Hetidasewhen both
fiyid Howythrough dhe, 10 determaple anedube-356.befween LpPehove

reservoir 351 and lower reservoir 352. The valve element 350 is adapted
sUER A VhérBsRure, the deformable membrane tube prevents

fluid flow between the lower reservoir 352 and the upper
regervolr 351. If either the lower reservoir 352 or upper
reservoir 351 loses pressure, the associated piston will
spring back to allow fluid to flow between the upper
regervoir 351 and lower reservoir 352.

The valve element 350 is arranged such that the fluid
in one adijustable leg is linked to the lower reservoir 352
while the fluid in a second adjustable leg (not
illustrated) is linked to the upper reservoir 351. Hence
if one leg is lifted, so that it no longer takes load,
fluid transfer between each of the legs is allowed.

Figures 25 and 26 show a valve element 370 of a
support element for supporting a structure according to a
yvet another embodiment of the invention. In this
embodiment, each leg 371 - 374 being supported includes a
fluid bladder 375 and 375' When pressurised the fluid
bladders 375 take the load of the table leg. Each bladder
375 has two hose connections 376 and 377 allowing fluid

transfer between the fluid bladders 375. The hoges 376 and



the lower reservoir 352 and upper reservoir 351 are above a certain
pressure, the deformable membrane tube prevents 15 fluid flow between

WO 8018178t reservoir 352 and the upper reservoir 351. if eithePdTeAloRes/001226
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reservoir 352 or upper reservoir 351 loses pressure, the associated
piston will spring back to allow fluid ta, fow between the upper reservoir
351 and lower reservoir 352. 20 The valve element. 350 is arranged such

et tRETRME i Bhe2efustatste fégtislinkeads e lower réseloiras for
whiledhediyicing seconchadivstable-leg{peat dlustiated) islinkedigthec11ea
upper reservoir 351. Hence if one leg is lifted, so that it no longer takes

Toad T8 traiisrérbetivedn Yadhiofing feds I8 afGwea™ Figures 2% o
end 26 sl a valve element 370 of a support element for supporting a
structure according to a@,yfet another embodiment of the_invention. In this

embodiftfént Each18g 371 - B72B8RG suppdrted HRILLeI 56 fiu’ > “he
htadsier 876 anti3 75 Where pressudseathei fuid daladderssirs take the

IQtad_lg the tap}le Ieg..Ea%h.bIadde 37 hats two hosig%ccipnnecti n$7376

and fﬁlo%ﬁﬁuijdntraﬁ%jrr%e Weén the fliid bladderS'375. THe RBs&ES
BZ§ antbWie 2086/01789 BT /ALREOSHA 226 s- 30 r3iktexténd betwedy to
the fl iﬂb dders 375 such that for any given fluid bladder, one hose .
AL CoRlioAT By A e O M e Aok orenth 78
vperdo fhiethladderss dothreecaseof asuppyewithitwowiaddersi375¢héves

e d 377 onn Ip_cross.over style as shown in.Figure
%géh%t’:é égt e h%ls% ?%%r&\] oﬁ%‘ e%?%%n%gctlél Via t%% va r\71/1616\1317&315“ e
vonANectad directly fol wiel bladeies bathe atherdeywithout a valve, and

vice 10 yersa, With this; connectign. atiangement, when;both yalves care
closed, no fluid transfer occurs, and when either

connected to its two closest neighbours. Figure 6 shows
the connections between the legs. Each leg is connected to
two other legs, but not to the diagomally opposite leg.
Thus if the leg 372 is not on the ground taking load, it
can draw fluid from the two neighbouring connected legs,
but not the diagonally opposite leg. Further, 1f more than
one leg is lifted from the ground, all lifted legs can
receive fluid from the legs taking load.

The valve 378 is a tube pinch valve which acts to

block fluid transfer tube when weight isg placed on the
table leg. If all feet are touching the ground, each
bladder is pressurised and can support weight from the
table. As a result the table weight acts to pinch the
transfer tubes closed so that no fluid flow can occur.
If a foot is lifted from the ground, that unit no longer
takes any weight from the table and the pressure from the
other connected bladders will force the valve 378 to move
away from the upper tube and allow fluid flow through the
upper tube, thus extending the leg until it touches

the ground and starts to take some of the table weight.
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valve is open fluid transfer can occur. In a four bladder arrangement each
bladder is connected to its two closest neighbours. Figure 6 shows 15 the
WO gdiriddtitins between the legs. Each leg is connected to tworathenbegspo1226
but not to the diagonally opposite leg. Thus if the leg 372 is not on the
around taking load, it can draw fluid fiam-the two neighbouring connected

legs, byt pot the diagonally opposite leg. Further, if more than 20 one leg
is?iﬁed%l}oar%%r%”g?&gn%?én.%ﬁeﬁaggs aff PeEEIVE filid Homthe fBgerPorated
itakingodig: T pales 3781l artube pinch: walve yehich actstonblock fiyics
u ight js placed on the  table leg. If all feet are
1%%%%%%2%5 %%%W%ggé tESEjbciglg deris presaurisad B ?aﬁ?gjﬁ%?ﬁdent
LperghtfoRtthat table As Zresulitiedable weightactsste pinchotheorates

ohhan céqﬁifg _th Tolj an.pccyr. If a foot is lifted from
the %r%ruﬁ(?%ﬁat uni %ql'onggﬁégr%télﬁ% a%}vé/é\j\iei&nt f%jlngl~l the table "ind the ©*
15recdtre Fémthe 30DthacesprictstEblatders willdorceibe valyp @78 to

emevenaway from-the uppes 1 : geg@yoyx%&:i%go%i%%%dth%u%%perhat in
tube, thus extending the leg until it touches the ground and starts 0 take
USSmE ST TiSe Bibfe Welght oW OnRooe6A@ATSONRETIAU20058/004 286 enht s .

Figures 22 andaf-show asuHpRertalementineorporated into a helicopter .
anding structure 380. The "iel.icopter landing structure 3 comprises
NS Or ﬁto?&ﬁ%‘beﬁ@éntlﬁs\rﬁmﬁ‘gg@l%tsm. EhehdandihgStrut 382 tached
CICOIROraesi-ene O Mose 8upROr elaments 400, I the gase WB@%‘)%%% of

andin%grut 382 incorporates more than-, one support element 40

IR TG St &y bEUHdea stk tﬁﬁqﬁe&%tﬁ%r@é@owmmt of the
pindlependent lamtiag ejemerts: The SURRA £16MeNtA0Q COMPIISES 8.«

PRt A A0 R P AR e PR I B 06 uch s
a hydraulic liquid or water. The fluid 408 is contained in
a bladder 409. The fluid inlet/outlet 406 is connected to
another such fluid inlet/outlet of another support element
(not shown) .

The support element 400 further comprises braking
means 384.

In use, upon the helicopter (not illustrated) landing
on an uneven surface, the support element 400 typically
adjusts for the surface and fluid 408 will flow between
the cylinder 402 and the cylinder of another support
element (not shown) associated with a separate landing
strut (not shown). The fluid 408 will flow until the
loading associated with the structure acts to increase the
fluid pressure within the cylinder 402 above a threshold
pressure and the braking means 384 act to retain the
piston 404 in a stationary position relative to the
cylinder 402. Consequently, the helicopter landing
structure 380 will then have a stable position. This

increases the safety of helicopter landings.
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to the helicopter landing strut 382 such that movement of the landing
structure 382 correlates with movement of the piston 404. The cylinder

WO 499/ H48%4 fluid inlet/outlet opening 406 for receiving and ej@€tHi¢FRGRF/001226
408, such as 15 a hydraulic liquid or water. The fluid 408 is contained in a
bladder 409. The fluid inlet/outlet 4063s cennected to another such fluid

inlet/ou gteofqagloth%rtsu%%gg;n element éa%t%siholl%)a;rlge suppart e%ﬂ@%”‘b e

400 further comprises br ing means n use, upon the helicopter
ynetiilldstrated) fwneing dnarcoreve nfsurfdoer thie-supportre lehnignt 4000ds .

ﬁ%rf;icg“gfaa justs %{éh%lé%ﬂé%%%@d luid, 408 will flow between the ..
cylh Yy

nder and the cylinder of another support 25 element (not shown)
sagspoiatedinitlr afseparstertanding cStemeRbEs o). The FRPLOS Wil ement

§ .Vga%t"me loadipg assaciatedwith the SLUGtuRe acis {0 INGEasEsthe: he
uid pressure within. the cylindér 402 above a threshold pressure and the
braking edns-384 AEEtS retHnP i 36 pISIeM 104 NPH StatifRFF posiienpush

ﬁ?@y\c’ﬁiq the, fé]ﬂﬂ%r:ﬂggo Consegyently; thehelicopier landing support
structure 380 will then have a stable position. This increases the safety of
HeHEEtER |aeigsR oV O PPoeroL 78D 1tBePZA0RD0SIeR2P6 €15

supeor showan.Kigures dA-and 1B canalse benusedfor adevek or is

adjustment for furniture or white goods._For example, the structure 16
wedyEBe atefrigirattr SibperRE By il SuFSGY efbthdrite saeh 48 SBPport
slements, 12,2004k Ifhedefrigeratenis titeekbackwards the 1isteased the
the rear support elements move upwards and push hydraulic liquid intQ
FreEanders BRfe FOMROPPof EBRTENtS BndHRe BistdrsoftRgRnt 1 Ve
SuRReNt elermentsneove ébadowrwardidiregtien.. once the refrigerator is

The cylinder and pistons may be composed of a
metallic material such as aluminium or steel.
Alternatively, the pistons and cylinders may also be
composed of a suitable plastics material. The
inlet/outlets of the support elements typically are
interconnected using a sultable rubber hose, but may also
be interconnected using a plastics or metallic hose.

The internal diameter of the hose and also additional
valves may be used to control the throughput of the
hydraulic liguid through the hose and therefore the
sensitivity (reaction speed) of the support for adjusting
for changed loading conditions. The inlet/outlets may also
be interconnected via a reservoir. .

Although the invention has been described with
reference to particular examples, it will be appreciated
by those skilled in the art that the invention may be
embodied in many other forms. For example, the cylinder of
each support element may comprise braking means that has
parts which move against a side portion of the piston.

Further, the cylinder of each support element may comprise
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10 released, the refrigerator will stay in the adjusted position and the
weight of the refrigerator will cause the brakes of each support element to
WO gHgadesthe respective piston with the respective cylinder. TRETGYliAtES001226

and pistons may be composed of a 15 metallic material such as

aluminium or steel. Alternatively, the-istons and cylinders may also be
composed of a suitable plastics material. The inlet/outlets of the support
S| SEREC Py A7s iRtTEorHecBRPuSHG aPsuitabie AibbePfiogs HitsY
dHpayalse2hbetinterconnesteddising aplasticsroradetalicdiosei Thes to be
internal diameter, of the gose and also ad%itionall ,v%rl]ves ma b%us%%gr? osed
ST - frPogibut of the” hyaratic Tigtid throtgh the Abse and - P

dheefgreshet sensitiviyy(eeactibnspeedof the suppartyfosadjustiig 25hape .
for changed loading conditions. The inlet/outlets may also be
intercor%ﬁ?%-j‘icjhi-,qtf2 via %t%léesesr;\%f F %ﬁtﬂoﬁaﬁ the tlirr\\’/eﬁﬁony i hias bean describe t
alithneeferemeerteepantipllar exarmplespitwilt beappreciated 1by thiose
skilled in the art that the invention_may 0 embodied in many_other
%gﬁ‘ﬁg%olrne%(arpﬁp e,e the ci’/ﬁrcf er of %ag-l%g pgg;rt e%n%%n may gomprise
twakidg meears-that has , partsiwhichsmevepgeinst & Sitlepwttion of the

iston. Further, the cylinder, of each suppart elemeniimay.comptise WE:
lg‘ﬁ%%fﬁiglégeiaﬁi T%AIIZOO%OO%Z%O 33 asurfa?:%contact portion an% .heIlg
pistohataycbe asrapgedtorse oemietted BStheURRRretg adEitioRr TS -

to be appregjpted {hatfhe pistons and e¥linders may he,compased iofy

any suitable material and may be of any suitable shape. 5 Further, the
Sapport PrayPonly CormSTisEB S ort SXsHibnht. EoPERampR, AiRgttext
SRRt Maybeasingle sHRParing.meraber, SHehas 4R folecessary
supporting a building structure, which is compressible and has a
implication, the word “comprise” or variations such as
“comprises” or “comprising” is used in an inclusive sense,
i.e. to specify the presence of the stated features but
not to preclude the presence or addition of further

features in various embodiments of the invention.
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braking means which engage above a predetermined loading 10 so that
the supporting member can support the structure.. In the claims which

WO £816(812%d in the preceding description of the invention, excBETfianeshe 226
context requires otherwise due to express language or necessary
implication, the word “"comprise” or varjgtions such as 15 "comprises” or
"comprising” is used in an inclusive sense, i.e. to specify the presence of
HEsaiéd atures but not to preclude the presence or addition of further
features in various embodiments of the invention. 20 WO 2006/017891
PCT/AU2005/001226 - 34 THE CLAIMS: 1. A support for supporting a
Structuré oREPBGFace Off eSSUPPBH 'coRthisig atifeasten@Buppottr face,
elament ther & URAGH SURROTLRIeMENL COIRLSIGBPISIOR 1@ eiRdEr e
in which the piston is moveable, and a braking means for maintaining the
PIStEIR e POEGET tat RSableeldive 36856 cylinder, 10 wherein the
piston and the cyindesare arranged so that a loading associated with the
structure effects an adjustment of the,su%%%rt element, and wherein_an

increase in hydr&Uic-pfeSSurwithih the ' &finBé e ehBcted BPFRed0ading 2d

associated with fhes dbrsjrugtig cactivatesthedbrakinggnears. @i &-on in a
support as claimed in claim 1 wherein the cylinder has a fluid inlet/outlet

and is BREMGEE R0 thatan SmBbAP 16t filfid Abwiry fHrodgtheyor e4eh™ -
inlet/outtet eentrolsi2d thedneverent afiibe oy eachistamsclativertaihe so
or each cylinder. 3. A support as claimed in claim 2 wherein the _

R oot S hEDr ARER bR LAt S IEriof A trfacéecte an

adjustment of the support element,

LLOYD WISE

and wherein an increase in hydraulic pressure within
the cylinder, effected by the loading associated with the

structure, activates the braking means.

2. A support as claimed in claim 1 wherein the cylinder
has a fluid inlet/outlet and is arranged so that an amount .

of fluid flowing through the or each inlet/outlet controls

the movement of the or each piston relative to the or each
cylinder.
3. A support as claimed in claim 2 wherein the movement

of the or each piston effects a movement of a surface
contact portion of the or each support element relative to

the surface.

4. A support as claimed in claim 3 comprising at least
two support elements, each of the support elements having
a surface contact portion and wherein the fluid
inlet/outlets are interconnected by at least one fluid
conduit so that the fluid can flow between the

inlet/outlets.



25 contact portion of the or each support element relative to the surface. LLOYD WISE

4. A support as claimed in claim 3 comprising at least two support

WO gipitit81 each of the support elements having 30 a surfac@Contaee05/001226
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portion and wherein the fluid inlet./outlets are interconne_cted by at least
one fluid conduit so that the fluid can flow hetween the mlet/outlets_. WO_
2006/0 1 789 1 PCT/A172005/0 01 22 6 - 35 5. A support as claimed in
claim 4 being arranged so that in use, when the support is placed on the

shirface amdsapleastone of-the: swface contact poxtigns; dg Sa@%tﬁ%d%ed. S0

contact the surface, a movement of the pistons relative to ‘the cy rsis
o

dthat' 58justEIRB ﬁgéﬁioﬁuﬁp%%dfi%c@mt%rﬁéﬁ% relativede and
the siface. Grfesugparhas slaimeddn elsire Savhersin each. piston, 10 .

comprises the surface contact portion arranged to contact the surfaqe. 7.

A"Sﬂ%&oﬁ?ag?é%m%‘éa i Sfaim MRS e Sirfddes cBAfHePpEItiBAIsAive to

consponeht et is eitherdn thirectar ﬂi&aﬂﬂdié@ﬁ@%ﬁ_ﬁcé%thﬁ!ﬂ%fﬁ%ﬁrs?of
pRort.as claimed.in any one of claims 5 to 7 being arranged so tha

?hg %lglgt%{rﬁ:sla Move Talatve To e yfintfers St BhSinEfeasbof fitit ace -

pressure in the 20 cylinders actuates the braking means. 9. A support as
the braking means of each

imed i f claims 5 to 8 wherei f
gét?pport eﬁle?énlg%%%%%ygf’auﬁﬁ%? i) ,&%uﬁggft%f éla%%r\%ﬁﬁ_re?ﬁ% P_mt‘m
[FISTERTCF 2aeh thupporrélemrent tas actavity arranged:sesthabin use fuidtact
Ganpenetrate from the inlet/outlet into the cylinder and into the cavity.

7. A support as claimed in claim 5 wherein the surface
contact portion is a component that is either in direct or

indirect contact with the piston.

8. A support as claimed in any one of claims 5 to 7
being arranged so that the pistons move relative to the
cylinders, until an increase of fluid pressure in the

cylinders actuates the braking means.

9. A support as claimed in any one of claims 5 to 8
wherein the braking means of each support element ig

hydraulic.

10. A support of claim 9 wherein the piston of each
support element has a cavity arranged so that in use fluid

can penetrate from the inlet/outlet into the cylinder and

into the cavity.

11. A support as claimed in claim 10 wherein the pilston

of each support element ig elongate and at least one side



.0 11. A support as claimed in claim 10 wherein the piston of each LLOYD WISE

support element is elongate and at least one side LLOYD VD E WO

WO 2006/087891 PCT/AU2005/001226 - 36 - portion has at leastGia raesg® 1226

10

15

20

25

30

that is linked to the cavity 12. A support as claimed in claim 11 wherein a
brake-pad 5 or brake-cylinder is positigned in the or each recess of the
piston and arranged so that if fluid penetrates into the cavity the or each
brakedsad drelsraké-cykader isire useareved-towards aih:infesidr wall ohe
%,(Miggler. 10 13. A support as claimed in claim 12 wherein the braking
means’is arranged so that an increase of the fluid pressure in the cavity
increases the pressure of the or each brake-pad or brake-cylinder against

the interjor wall, of the cylinder; anc therely agty againgt the moveablith. . a4
15 of the piston in the cylinder. 14. A support as claimed in claim 9
R kSR iR E)ihdBAPasH 1095t bhbeedsslin ditnteroraiddwattepdatot

leqst gne brakenad erhrake cylinderis pesitioned jnithe 20.areach. s - eo
recess of the interior side wall and arranged to push against the piston to

SEEagHist e Aideabili§PeH tHe plsRrRRh OBy iFS TS VA SUpsart 48 1n

claimeginany-ena etigaims 5.t B-25wherein the hrgkingmeans.of,
each support element is mechanical. 16. A support as claimed in claim 15
comprising a brake portion which is moveable relative to the cylinder and

3@ with the figte ubtitbe mevementiof the surage contast POrigkiShraking
restricted. WO 2006/017891 PCT/.AU2005/001226 - 37 ,

meansg is arranged so that an increase of the fluid
pressure in the cavity increases the pressure of the or
each brake-pad or brake-cylinder against the interior wall
of the cylinder and thereby acts against the moveability

of the piston in the cylinder.

14. A support as claimed in claim 9 wherein the cylinder
has at least one recess in an interior side wall and at
least one brake pad or brake cylinder is positioned in the
or each recess of the interior side wall and arranged to
push against the piston to act against the moveability of

the piston in the cylinder.

15. A support as claimed in any one of claims 5 to 8
wherein the braking means of each support element is

mechanical.

16. A support as claimed in claim 15 comprising a brake
portion which is moveable relative to the cylinder and
with the piston until the movement of the surface contact

portion is restricted.



17. A support as claimed in claim 16 wherein the brake portion is LLOYD WiISE
arranged so that, when the movement of the brake portion is restricted, a

WO f9per 7R vement of the piston relative to the cylinder activates/#i1e2005/001226
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braking 5 means. 18. A support of claim 17 wherein the braking means

has wedging portions which in use_effggt a movement of the brake

portion against an interior wall of the cylinder. 10 19. A support as
tlaimed’in @Ry RIPE of e PrECEEMYY ElaiMmsHalinthrde sapporehe brake
slemenis. 20 A suBRRILas flaimeddn apyanef LlIimeeniond8 oo the

having four support elements, 21. A support as claimed in any one of the
Bredstimpchifs witerefethe thitureds Sutifritte femepee. af the
SuppRoR: asclaimeddn apyne efthe preceding Clalmsivhereinthgking
structure is a table. 23. A support as claimed in any one of claims 1
Hdtigh 8, wherein the braking means is situated between two or 25
more support elements and comprises at least two fluid reservoirs
adapted such that when the pressure in at least one fluid reservoir is
biiow ot RERBIRFEVSlthE T rederIBrE Srein i RO aRTPEnd =
wheyithe pressurerip ableast twe fluiskreserveirs is ahoveasit-theeshold:
Jaeve the fluid reservoirs, are not in fluid communisﬁfion Ha W'I}'{\%/O

B0601980T BEH TRETS005/061 2963824 A stpBort as el ST

claim 23 further comprising a valve disposed between the fluid reservoirs.

céramic d es
claimg having three support elements.

. A support as claimed in.claim 24, .wherein the val comprises; a
Samic e oo et GL The ribaiote e °F the Pecteufhg

20. A support as claimed in any one of claims 1 to 18

having four support elements.

21. A support as claimed in any one of the preceding

claims wherein the structure is a furniture item.

22. A support as claimed in any one of the preceding

claims wherein the structure is a table.

23. A support as claimed in any one of claims 1 through
8, wherein the braking means is situated between two or
more support elements and compriseg at least two f£luid
resefvoirs adapted such that when the pressure in at least
one fluid reservoir is below a threshold level the fluid
reservoirg are in fluid communication and when the
pressure in at least two f£luid reservoirs is above a
threshold level the fluid reservoirs are not in f£luid

communication.



ceramic disk including at least one reservoir aperture; at least two LLOY D Wi

pistons, each piston being associated with a reservoir, each piston

WO peitRy la piston aperture, 10 each piston being biased suBRThet nesn1226
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the pressure in any reservoir is below a threshold level the piston

aperture aligns with the reservoir apedyre allowing fluid to flow

therethrough and when the pressure in all reservoirs is above a threshold

Fével thé pRiBR A5 26'A Slppdieas thimed i chim24 Wifeinther1sing a
Yalvee camprises.atileasidwr sealing elements ceach-sealing element

being associated with a reservoir, wherein the sealing 20 elements are
shaped such that a change in pressure results in relative movement of

the sealingsalepants withdespeaeidtoiene-anathep suchithat # the presswuse ve
in all reservoirs is above a threshold level the sealing elements abut,
prétEntmgTluid flow between the reservoirs. 25 27. A support as claimed

in claim=26; whateis the sealiiglementscarecomposedefgek-28. A, the
s%ggﬁg as claimed in_clajm 27, wherein the sealin% 30 elements are .

b 2P SupPET ES CiAE S in SR 28 hera i the pistons SAre ™ ©
disposedtbetweaen mambranesoW, fl MM 200603088 ing associated
FETIAL2005/001220 - 39, 30. A adstablesupport for supporting g, ...,
strcture on™an underlying surface, the suppor con?pr|5| g a piston
eylinderiassembhe ther pisters béingumbvedide refative tos theceylmdee in
with one of the piston or cylinder heing. connected to, or_forming part of,

e st EEe Al e e Dot SAe STy kAt pE
aperdtivedoaligns with the reservoir aperture allowing fluid
to flow therethrough and when the pressure in all

regervoirg is above a threshold level the piston.

26. A gupport as claimed in claim 24, wherein the valve
comprises:

at least two sealing elements, each sealing element
being associated with a reservoir, wherein the sealing
elements are shaped such that a change in pressure results
in relative movement of the sealing elements with respect
to one another such that i1f the pressure in all reservoirs
ig above a threshold level the sealing elements abut,

preventing fluid flow between the reservoirs.

27. A support as claimed in claim 26, wherein the sealing

elements are composed of gel.

28. A support as claimed in claim 27, wherein the sealing

elements are pistons.

29. A support as claimed in claim 28 wherein the pistons

are disposed between membranes.

.

g
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engage the underlying surface, and braking means for inhibiting LLOYD WISE

movement of the piston relative to the 10 cylinder, wherein the braking

WO gafiE7® operative in response to the application of predetéring005/001226
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loading conditions to a portion of the support. 31. An adjustable support
according to claim 30 wherein 15 the-pgaking means is operative in
response to a threshold loading being applied to that portion of the piston
cylinder assembly that is associated with the contact portion. 20 32, A

braking system fosa-pistonandeylinder assambly- thegraking systelire on

comprising a braking means adapted to be actuated by an increase in

At SRS Sdre Withif e 3Sfind SR 2553 ROBaK R/t as defirediR™

@mmrafewime@ntbayplsmﬁa@&a@@mtmri@@geﬂas@mﬂén vse dluideanc o
g}ﬁnetra an inlet/outlet m%o I'l} cylinder and into the cavity and
Bréin oW L Bortioh ofthe PiStoRThal at fdast tiereRedL that

tsdinkeditadhe 30 muty&%ﬁ@rq&qﬁgswemta&d@‘ﬁmﬁdﬂﬁ@na&& the
%Fberem a brake--pad ar brake- c der is positioned m%e or each. WQ
(0]

67017851 P CTRG565/0 1&’ c?rec 85 B the pis Déhdjgf?gﬁééd’ e to
sodiate if fluid pedetratesrintosthecavity thendr eactkbrakenpacher tirake-
C r |s in use moved tow%rdcshan |nte or Wal| (1f t% (é/ll{lde{: 535.A
re%klng syéjtgm as 8mtened In claim SH w erein- raking means is
arrangee so thakareinerease ghthiifigdpeessure M tbpecaaﬂiymecreases

re. e o e rake-c Imder a stt
%g%orgv%ll o?)the cyhn%g)r an(?ath O%by ac% ag%alngst HHLE glng

conditions to a portion of the support.

31. An adjustable support according to claim 30 wherein
the braking means is operative in response to a threshold
loading being applied to that portion of the piston
cylinder assembly that is associated with the contact

portion.

32. A braking system for a piston and cylinder assembly,
the braking system comprising a braking means adapted to
be actuated by an increase in fluid pressure within the

cylinder.

33. A braking system as defined in claim 32, wherein the
piston has a cavity arranged so that in use fluid can
penetrate from an inlet/outlet into the cylinder and into
the cavity and wherein at least one side portion of the
piston has at least one recess that isg linked to the

cavity.

34. A braking system as defined in claim 33, wherein a

brake-pad or brake-cylinder ig positioned in the or each
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the moveability of the piston in the cylinder. 36. A braking system as LLOYD wisE

defined in claim 32, further including a fluid chamber within the cylinder, a
WO g8t /8% plate positioned between the piston and the fluid ®eEiaEn0&0R01226

a cavity between the piston and the piston plate, the cavity containing:

resistance means such that in use the, giston and piston plate are

retained in a distal position relative to 20 one another and on an increase

TR flaRFpess GrAwRHiR tRE flaf casEIdRe pistory BRd pidtor prate move
redimal te gneangther-adeast-one. inlet/outiebextensignextending: brake-
through. at |east a portion of the cavity so that in use fluid can 25 flow
hirbtighthe iMletButitt xieneich &R the tylrdér hidansdor ©f the
&hsruptieg-the flow of fluid through the inlet/outlet extension and into the
cylinder upon an increase in fluid pressure within the cylinder. 30 37. A
braking system as defined in claim 36, wherein the resistance means

copprisesk-springs tsvE W 200647893 PCHALRZO0L/Q01220heddin the
38. A hrakin sg}/stem as defined igclaim %6, wherein the resistance
e

M&AHS CSmPREds a ticPfife Biadas 307 braking syEEAT &s Aefifid in
ahyong efrelaims-36 iS5 ta B8, whereitythaiinletantet exttensior compsises
atube extending thiqugh the cavity and intg the cxlinder, 40, praking
system as defined, in ¢ aim , Wherem fhe “tube Is Tlexibfe and at feast
onetafthepisted platg andel @ pistonieomprises brmpers extersdiagantos t
t@%%?“{r{%se%%‘i'i‘f‘é whep the 1 ”ei%ji%r&%%“rfml” he C)é“}z er Jicreases and
the piston plate an }E)lston move proximal to one another the crimpers
compress the flexible tube and disrupt fluid
36. A braking system as defined in claim 32, further
including a fluid chamber within the cylinder, a piston
plate positioned between the piston and the fluid
chamber, and a cavity between the piston and the piston
plate, the cavity containing:
registance means such that in use the piston and
piston plate are retained in a distal position relative to
one another and on an increase in fluid pressure within
the fluid chamber the piston and piston plate move
proximal to one another;
at least one inlet/outlet extension extending through
at least a portion of the cavity so that in use fluid can
flow through the inlet/outlet extension and into the
cylinder;
means for disrupting the flow of fluid through the
inlet/outlet extensgion and into the cylinder upon an

increase in fluid pressure within the cylinder.

37. A braking system as defined in claim 36, wherein the

resistance means comprises a spring.

e
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flow into the cylinder. 15 41. A braking system as defined in claim 39,
wherein the tube includes a valve such that when the fluid pressure in

WO tHes@ylittier increases and the piston plate and piston movePpioxiti1adine1226
one another the valve disrupts fluid flow 20 through the tube and into the
cylinder. 42. A braking system as defiped in claim 41, wherein the valve is
a ball valve. 25 43. A braking system as defined in claim 39, wherein the
I8be indudESE Hrst nieifbeFetEndRg thefetiough ahd tercaligrein the

£08tains Asecand member, thesfirst memberg ineludiag arfovwajperture to
allow fluid penetration through the tube, the second member being

adapted to move 30 between an open position and a closed position such
1hat g\m?@@m@%@y@w@ tHhow apertdeiisitlocked yntheoseedndims 36
member, disrupting fluid penetratjon. through the tupe and into the

irder WO D00 TR o/ A0SR OB 55 S Aa RBTAkGS = Fibe
Systend asglefinedinyblatth 43cwhetsin dhel fisioneriber and sedetnd

member are each ceramic disks. 5 45. A braking system as defined in any

of claims 36 to 44, wherein the inlet/outlet extension comprises a helical
flexible berporiian extending twodgf athkedstia poitimimoB the oyliadernn the

29,46 A sunpar foy supparting  strugture on asurface, e SUPPAL.. g
comprising atleast one Support element, the oreach's pport elemen
costprisingpEpistensa cylinges iis wiithetheipistonris mdveabissandy 15ach
braing meansfor paaninathe pistonin a,osiion hatis slable ases ana
relative to the cylinder, wherein the piston an the cylinder are arrange

she piston plate and piston move proximal to one another
the crimpers compress the flexible tube and disrupt fluid

flow into the cylinder.

41. A braking system as defined in claim 39, wherein the
tube includes a valve such that when the fluid pressure in
the cylinder increases and the piston plate and piston

move proximal to one another the valve disrupts fluid flow

through the tube and into the cylinder.

42. yiN braking gystem as defined in claim 41, wherein the

valve is a ball wvalve.

43, A braking system as defined in claim 39, wherein the
tube includes a first member extending therethrough and
the cavity contains a second member, the first member
including a flow aperture to allow fluid penetration
through the tube, the second member being adapted to move
between an open position and a closed position such that
in the closed pogition the flow aperture is blocked by the
second member, disrupting fluid penetration through the

tube and into the cylinder.
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that a loading associated with the structure effects an adjustment of the ~-OYDWISE
support element, 20 and wherein the loading associated with the structure

WO B8 the braking means if the moveability of a, surface RGFtaER005/001226
portion of the support element is reduced, below a threshold value.

- 4D -

44 . A braking system as defined in claim 43, wherein the

first member and second member are each ceramic disks.

45. A braking system as defined in any of claims 36 to
44, wherein the inlet/outlet extension comprises a helical
flexible tube portion extending through at least a portion

of the cylinder.

46 . A support for supporting a structure on a surface,
the support comprising at least one support element, the
or each support element comprising:
a piston,
a cylinder in which the piston is moveable, and
a braking means for maintaining the piston in a
position that is stable relative to the cylinder,
wherein the piston and the cylinder are arranged so
that a loading associated with the structure effects an
adjustment of the support element,
and wherein the loading associated with the structure
activates the braking means if the moveability of a
surface contact portion of the Suppoft element 1s reduced

below a threshold value.



