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(57) Abstract: A nounting (1) conprises a transparent spherical shell (2),
whi ch hol dJTELEef | eAtMOUNTINGor (4) for collection and concentration of
radi ation flux. A second nenbrane (7) is affixed to maintain a pressure
differential across the two approxi mate hem -spheres separate by the

mrror (4) THISINYENTIONGEIawaEh delitk fblsthé?éﬁt?dlﬁ]ﬁ@aﬁﬁ hyvenidngosaie! | (2)

acting as ballast. The |ower portion O of the shell (2) rests on a toroid
(9), whi chappamtys. dapattisulardud i Mooy iBiing, i isslincsieditd aaledicelvéictessel

ted b f th t 9 bae s filled
i th oot o TS dgpicatart L RE Bifliddbus B5RARIS buf BloBE widtiingl The vecoel
by the wat gfiovehibnt 3F amtipparatiieiorans @éﬂécﬁbﬁ%ﬁd‘@ohbéﬁtréﬂ&ﬁ JPouddRed es of the
toroid %9) and base (10) but free for rotational novenent as required to

track the &unthrougiom tiragtegronmagneyc posvtaub Wheredbatragiation fisx 20 25
is solar flux, thermal power outputs of 2.2MW and beyond should be possible.

Rotatable and steerable dishes have a range of uses including: as satellite
dishes for communications, for electromagnetic power focussing and as solar
flux collectors. Itis desirable that such motile receiving dishes be as large as
10 possible, primarily because of the weak strength of the flux being collected.
In respect of solar collectors, these have effectively been large sails. Further,
for accurate and efficient receipt of the incoming flux, these dishes must also
be rigid which thus usually requires the use of various bracing structures to
prevent distortion of the dishes due to wind forces, etc. Consequently, with
15 such robust constructions, powerful and accurate drive systems are also
required. The resultant assemblies, particularly these naked mirror solar
collectors, can thus be massive and expensive to consfruct, Another
disadvantage is that space satellite dish reflectors for communications,
electromagnetic power focussing or solar flux concentration have failed to
20 deploy correctly due to the complex construction necessary to meet these
demands of rigidity. Yet ancther disadvaniage is that these dishes,
irrespective of use but particularly when used as a solar collector, also require
regular cleaning of the exterior surfaces for maximum efficiency.. This is
currently a manual process which thus adds to the maintenance costs of such
25 dishes.



TITLE: A MOUNTING THIS INVENTION rel ates to a device for the restraining
and novenent of an apparatus. In particular, but in no V\B.? bmlﬁﬁq it is
directed to a device which finds application in the sinultah

restraining but allowing rotational novenent of an apparatus for the

coll ection and concentration of radiation flux throughoutthe entire

el ectromagnetic spectrum Were that radiation flux 1is solarflux, thermal
power outputs of 2.2MWNand beyond shoul d be possi bl e. Rotatable and
steerabl e di shes have a range of uses ig;cl uding: as satellite dishes for
comuni cations, for electronagnetic poverfocussing and as solar flux

collectors. | S iLle ei.vin i shes. be as | arge
as possible, thﬁt}r%r%l %Wg@@ﬁr@%&&?% E@ng\b q@sg{!rygn&aﬁegh tdFSF@ ‘?'fel‘fi Y bei ng °
col lected. | mxpmﬂeptiomn solhﬁansqoltrheeamre%mmmﬁ%dn@deeﬂ@fds@%f'm@dy been

| arge sails. and icie recei pt of the incom ng

dth h«i Er at

flux, these di’SHE Wé‘fte fQ%d’B W@V%i HS R Efalﬁg‘iﬂilf%/a seniflies t he use
of various br Usdrid k s due to
wi nd forces, gggméo%ﬁge ue?ﬁ?enw’ th%%? b@%ﬁg%&t@é&é@ﬁ%ﬂé {@ﬁgmpomrful
and accurate &wewogg/&watstoawaat @amagea'cam.rfm;cam haiul t ant assenbli es,
particularly these naked mrror solar collectors, can thus be nassive and
expensive to construct. Another disadvantage is t hat space satellite dish

][leflect ors foit igmmgeiﬁmbwectoelwmwmmhﬂm wfmgcdr@@,wdrt]mwr Isol ar
ux concentration have faile orrectly due to the conpl ex
construction ﬁ@@ggr@&r@n?@rmoétﬁ%ggﬂ‘%dﬁ%& JUagAs.rigidity. Yet anot her
di sadvantage is that these dishes, irrespective of use but particularly

when used as a solar collector, also require regular cleaning of the
exterior surfA¢eydingto aﬂmtmcéﬂﬁth&p@w;l invemtions these isquievided a gevoémanual

process whi chgde 2 2 DEC
2004 2 For ¢ IoueSiRRetts oifaiF BLANBNG SR Ui Butien ARER | i G
directly movement of an apparatus of the type for receiving andfor transmitting

radiation flux, sald device including:

a fluld-impermeable shell adapted to support said apparatus;
a restraining means to restrain said shell at a required position; and

& support means to buoyanily support said shell, said support mears
adapled to allow continuous movement of sald shell along at least one
non-vertical axis;

wherein said restraining means and said support means are adapted to
allow sald rotational movement of said shell at said required position.

In example embodiments, said apparatus may be selected from one or
more of the following:

! a transmitfing/receiving apparaius;

il & reflecting apparatus; |



exposed, prior art solutions to the above problems include the use of fixed
dones to protect the dishes. However, this is not practical for a solar
flux collector and, consequently, the mrror assenbly of suchgszlﬁp Qéshes
must be even nore robust to prevent damage from for exanple, *hai ?Ci 00k s
thus a general object of the present Invention to overcone, or at |east

anel i or at ewoefi@1@r nore of the above di sadvant ages. Ae¢g¢@uéloggzto a first
aspect of the present Invention, there is provided a device forthe

si mul t aneous restraining but allow ng continuous unrestricted rotational
movenent of an apparatus of the type for receiving andlor transmtting

radi ation flux, said device including: a fluid-inperneable shell adapted to

support sai d apar abUsnsifg bsaraftishbRg Means to restrain said shell at a
required position; and a support neans to buoyantly support said shell,

said support neans adapted to allow continuous novenent of said shell

al ong at | east e - ti.cal, axis; erein said restraipi,ng neans and

sai d support ma%s g é%i{éwgd0.qeouseéfifp%"ﬁ'gpﬁlﬁcgrpﬁqgﬁﬁg?rafFB"i‘): nt of said

shel | at said requi begheakkl breduction. exanpl e enbodi nents, sai d apparatus may
P

be selected fromone or nore of the followng: | a transmtting/receiving
apparatus; 11 a refieoting apparatus; "2 2 DEC 2004 WO 02/01119 3 11l a
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Said shell may be transparent.
Said shell may be holiow.

In those embodiments where said sheil is hollow, said shell may be
0 pressurised, whereby the internal pressure may be maintained using one or
more of the following means:

] an external gas supply and pressure control;

il gas-release vents, which are activated when said internal
pressure exceeds the external pressure by an amount which
(5 exceeds some specified threshold;

I chemical compounds present internal of said shell which exhibit
desired partial pressures; and

IV gas containers positioned internal of said shell, which release

gas when said internal pressure drops below a fixed threshold
20

Said shelt may be restrained laterally and vertically by said restraining means.



Said shell may be sphérical, spheroid, cylindrical, or cylindr of din
shape. Said shell nmay be transparent. Said shell may be hollow In those
enbodi ments where said shell is hollow, said shell nay be 0 préb@unggegm4
whereby the internal pressure may be nmintai ned using one or nore of the
foll ow ng neans: | an external gas supply and pressure control; [5 Il
gas-rel easwowenti®, which are activated when sai d i nt emorauon@ressur e exceeds
t he external pressure by an anmount which exceeds sone specified threshold;
1l chem cal conpounds present internal of said shell which exhibit

desired partial pressures; and |1V gas containers positioned internal of
said shell, Il ch rel ease as when said.internal. pressyr ro bel ow a
fixed thr essﬁﬁq&e%"é% d“%%ﬁgm%?sﬁamr %%‘ij rsgﬁeﬁe\ff’r{'%ﬁ[ﬁgfbm B?/I?aig&‘e\%rt ically by
sai d restr gitginaly 6Eedlg shdl.2 DEC 2004 WO 02/01119 PCT/ AUOI /00742 4 Said
restraining neans may restrain said shell vertically by ballast held
internally of said shell. Said ballast nay be either a liquid or

Fur ther | nerhaeshmay YRr9Be g tR oriBlc 8 i 1 *Sent | “When s d

ballast is particulate matter, said particulate matter may be a vibrating

resonance-&\l/ui di sed bed. 10 Said support neans ma?/ be either a liquid or
particdl at e gaid ballast is a liquid, said liquid may further include a bacteriostatic

and/or anti-fogging agent.

When said ballast is particulate matter, said particulate matter may be a
vibrating resonance-fluidised bed. '

10
Said support means may be either a liquid or pariiculate matter.
When said support means is particulate matter, said particulate matter may
be a vibrating resonance-fluidised bed.

15

Said support means may include a collar assembly surrounding the lower
portion of said shell, said collar assembly retaining said liquid or said
particulate matter of said support means.

Said collar assembly may include one or more toroids of rigid or flexible
20 construction.

When said toroids are of a flexible construction, the rigidity necessary for their
use may be achieved by:

[a] inflating with a gas fo a sufficient pressure to resist compression
25 by said shell in a given environment; or



"When said support neans is particulate matter, said rti

be a vibrating resonance-fl ui di sed bed. 15 Said suppg?tthggkgtﬁagafag{uggya
col lar assenbly surrounding the |ower portion of said shell, sai | ar
assenbly retaining said liquid or said particulate matter o% S ig @gépaﬂm
nmeans. Said collar assembly may include one or nore toroids of rigid or
flexible #@oeonstruction. Wen said toroids are of adrlagkidotse
construction, the rigidity necessary for their use may be achieved by: [a]
inflating with a gas to a sufficient pressure to resist conpression 25 b
said shell in a given environnent; os 2 2 DEC 2004 WO 02/01119 PCT/ Y
AU0#100742 5 Lbj filling wwth a liquid and, optionally, further increasing

rigidity by syppl v h 3 iRiPhAS, odtiohaly) ferteardherdasing sigidi

optionally, tolﬁrﬁgduce _‘?lﬁct i_oq(r?al éco’ngpact %ﬂgr ces bet we$1ng giwciitgsbggﬁi and said
col  ar assenbly, | osuffplyieg said tereidsr Wit an rigyalse RIGERY? B?a&he manuf act ure of
5 said collar assenbly in the contact area with said shell. Alternatively
jets of fluid, or perneable nenbranes through which fluid is forced, may’

be oper at egh1WhbiRi : : ;
oeid shal | @aﬁ’ﬁ'ﬁhé@’r ?%%Lﬁeﬁﬂgfg rcT:gPl@at forcew beivsenasaid shelband 1saidd bet ween

Eer (rjrpabl ;a geﬂm‘raﬁsembdmﬂ@m@iﬁﬁﬂﬂirﬁﬁefi%.ﬁiréé‘fgg\rugggzgri ﬁxgjrrﬁéi%féétu%gfg 19 Ir ui d may
e directed to ean i ; | i id '
ool | 5 < SR GPIRGI s S bRfacEletfth fiid Sl AlahetuelIstonhl 3 4% ¢

lateral di gplisas@cabRinéabnes tmoegh which fleidisferesd, M8 tedsa
may be made of gsi!?i gidor sem-ri igghrm? I i) A N Ve ages: ‘dSald wedges
within said contact area to prowage afilm offluid between said shell and said

collar assembly.

L0 When said jets of fluid or permeable membranes through which fluid is forced
are used, said fluid may be directed to clean the exterior surface of said shell.

Optionally, said collar assembly may be reinforced against lateral
displacement. Said lateral displacement may be prevented by the use of
15 wedges. Said wedges may be made of a rigid or semi-rigid material. A
suitable semi-rigid material is a rubber tyre a multiple of which may surround

said collar assembly.

In those embodiments of the present invention which include said collar
20 assembly and wherein said shell contains said ballast held internally, vertical
restraint of said shell can be particularly readily maintained.

Although not wishing to be bound by theory, the vertical stability of floating
bodies of any size or shape when they float in an enclosing container which
is in close proximity to the floating body near the surface of the liquid or
25 particulate bed which constitutes the supporting medium can be controlled
under the influence of externally applied loads with a net vertical component.
The method is to select the geometry and proximity to the floating body of the



suitable sem -rigid material is a rubber tyre a nultiple of which may
surround said collar assenbly. In those enbodi nents of the present

i nvention which include said collar 20 assenbly and wherein saﬂa 30 2004
contains said ballast held internally, vertical restraint of said shel

can be particularly readily maintained. Al though not wishing to be bound by
t heory, theoweniiisccal stability of floating bodies ofecanyoginzie or shape
when they float in an enclosing container which is in close proximty to
the floating body near the surface of the liquid or 25 particul ate bed

whi ch constitutes the supporting medi®m can be controlled under the

I nfl uence qf

t I ] l.i ed,| oads, with tical t. Th
mothod i s EOCBRNG EoRIof BT Joaite bk sueh 8 g finbofanL AR ody of 't he
12 2 DEC 2@fé8ctadd2idbldigRifibselt A%% bhRET4%S the o%@ﬁé??éﬂiﬁa{)ﬁgbiﬁfhtfoﬂ[ a given

floating body such that an m&mrtant physical effect becones significant,
and enhancddieaftect @rrthe mathed filiselacking thezeptineal geomediyeisfdaseribethd t he

met hod for?%%)lwé ng the optinmal geonetry, is described as follows. 5 Wen

an obj ect oating in a liquid confined within a container is subjected to

a vertical force, the object is displaced vertically fromits equilibrium
stance and the_supporting liquid will be displaced

iti a given djst; . .qui, .
P he o p Wihetoh APRebIaARG A Saue BB e WS AGCEIBR U BHISRIaR s v t b t he
appl i ed for : [ : ' ; wed : ol ume from
slrorgl : I ncr gﬁéeﬁc%@ic@&%‘rtﬂ%gfg& g{rr{eg(r?tléﬁ%%dlt%zné\?y?‘? ?Ellté %%@%ma %Tqm;{'ﬂe floating
obj ect. Théyefdgiestdistaaos and thet suppertimgdigtidonilt bé dispaceljirethie opipbsitexper i ence

smal l er vertical displacenen for a given vertical force than it would if
it were pl SeeEan, ﬁ%&ﬂ@%ﬁg‘it’e &@%&aceg%f} ‘@”eﬁé’t"@} l_theAagpl}%i! g’r@arrpl eis a
ship in thecesamy to i 1BlAA988R %ﬁfﬁmer%é@%lhmg%‘rﬂéfm [iRrehfentgvel when
the ship is elevated. 15 The effect 1s maxim zed by reducing the vol une of
t he sulfpor orF dgcremeints indhe vertical position of the floating object. The effect means

that the position of the object will experience smaller vertical displacements

for a given vertical force than it would if it were placed in a much larger open

body of water. A simple example is a ship in the ocean - the ocean does not

sighificantly drop in level when the ship is elevated.

15 The effect is maximized by reducing the volume of the supporting fluid for the
range of vertical displacements for a given floating object, The effect
becomes significant when the periphery of the enclosing container is placed
in close proximity fo the floating body. Within the desired range of
displacements, the degree of displacement which results from the application

20 of an external force is controlled by varying the ratio of the cross-sectional
areas of the floating body and of the fluid surrounding that body at the height
of the external supporting fluid or particulate bed.

Adapting the above to the relevant embodiments of the present invention, the
general method is fo analyse the elements of incremental motion over the
25  entire range of desired displacements for the known range of vertical loads
which will act on said shell, and fo select the geometry of said restraining



range of vertical displacenents for a given floating object. The effect
becones significant when the periphery of the enclosing container is placed
in close proximty to the floating body. Wthin the desired rangg@ QfDEC 200
di spl acenents, the degree of displacenent which results fromthe
application 20 of an external force is controlled by varying the ratio of
the cross-geeth@nal areas of the floating body and dlerialpedbtsi d
surroundi ng that body at the height of the external supporting fluid or
particul ate bed. Adapting the above to the rel evant enbodi nents of the
present i.nvention, the general nethqgd is to anal yse the el enents of

i ncremental notion over the 25 entire range of desired displacenments for
the known rangde o a4d biisdrt heass sueihtiei tive tésiveck re@tionshin bshegan and to

l ect th f I d I ni 2. DEC 2
PCT/ AL 1 00gHizaispiacemantsavacs sapiree ARG ererha peT s 13ad7 oL
rel ati onshi gﬁggtg}g@aa%%g&df%%‘queﬂpl acenent and vertical force is obtained,

over the d¥ vertical displacenent of said shell. Said
radi ation flux may be collected by a receiver assenbly positioned

posi 11 oned Sl ndao f aney B EolRIeL kbt vy su Y BEGOEI T 2 ' Sai
receiver as%ﬁﬂ%@%g%ﬁeﬁ%ﬂ?weﬁﬁt@@l-by said shell. Said receiver assenbly

may al so i e concentrator for said radiation flux, 10 whereby said
radiation flux may be focussed externally, peripherally or internally of

sai d shell. Wen said concentrator i. ' | hel | ,
sai d SconcerWher gpid rﬁ%@)\f%{@saew@% P??@%%H‘éﬁﬂaé'&gﬁ%hﬁ%@'g| Zs? ic
surface at trﬁ&{ﬂﬁgﬁké’d bPRotilgrt erior of said shell.

Said receiver assembly may be supported by said shell.

Said receiver assembly may also include a concentrator for said radiation flux,
10 whereby said radiation flux may be focussed externally, peripherally or

internally of said shell.

When said concentrator is mounted internally of said shell, said concentrafor
may be a metallized or generally reflective plastic surface attached to the

interior of said shell.

15 When said ballast held internally of said shell is present, said concentrator
may include apertures therein sufficient for said ballast fo pass through as

said device moves.

In those embodiments of the present invention wherein said apparatus is a
20 said reflecting apparatus, said reﬂect‘ing apparatus may include a thin

membrane reflective mirror (having a planar surface distorted sufficiently to

obtain the necessary focal length curvature) associated with a reflector.



15 When said ballast held internally of said shell is present, said
concentrator may include apertures therein sufficient for said ballast to
pass through as said device noves. In those enbodi nents of th@ Qrgg@nmgé
i nvention wherein said apparatus is a 20 said reflecting apparatus, sal
reflecting apparatus may include a thin nmenbrane reflective mrror (having
a pl anar swofeaeisdi storted sufficiently to obtain themesessary focal

| ength curvature) associated with a reflector. 12 2 DEC 2004 WO 02/01119 8
PCTI AU01/ 00742 The shape of said nenbrane nay be pre-fornmed by nethods
which include: ! the application of § hermal heat or el ectromagnetic
radiation to selected regions of a flat plane to obtain yaglﬁsr_]g degrees of
sur f ace Cl"[rh\é@f\'ég@ AGaiaTRerabrmEtnaiee pre-formed by mathedsaMaiChHPIUSIE: sel ecti vel y
cut and re-sealed or 5 re-welded after the cut has been made at various

| ocations on the nenbrane to achieve a non-linear curved surface; 111

el astomeric gpres - nidlheafonBlabiranagsaticf mdiation topermi t t he
surface attributes ‘ﬁépg@gﬁgﬁs{ﬁ% C%Qange under .the _effect of ,varying the

differential pressysiecta regorms obasflat riangrinppiae VAR fROTSER - fol ds rmay
those fol ds. thor oBpHBPBSHNALTS 2SR EMPRE oo face. 15 Said refiector
may be one of the follow ng: 20 [a] a reduced-pressure plenum of two
Tenpranes bel n?l per; I?‘Igfrrgtle:!n%rane may be selectively cut and re-sealed or

5 re-welded after the cut has been made at various locations on

the membrane to achieve a non-linear curved surface;

Nl elastomeric gores may be inserted into a membrane surface to
permit the surface attributes and geometry to change under the
effect of varying the differential pressure acting across the

0 membrane; and

IV pinch-folds may be made, and the material joined by heat, glue
or staples fo maintain those folds, thereby creating a

non-Euclidean surface.
15 Said reflector may be one of the following:

[a] areduced-pressure plenum of two membranes being peripherally
conjoined and mounted in a full spheroidal said shefl, the anterior
membrane being mirrored, the posterior membrane being
connected centrally via a radial tensor attached to the inner

20 surface of said shell, or to some other suitable attachment point
within said shell; the posterior membrane is thus pulled away
from the anterior causing a small pressure reduction in the

resulting plenum sufficient {o remove wrinkles in said reflector;



conjoined and nmounted in a full spheroidal said shell, the anterior
menbrane being mrrored, the posterior nenbrane being connected centrally
via a radial tensor attached to the inner surface of said shel , 2diER 02004
sone other suitable attachnment point wthin said shell; the posterior
menbrane is thus pulled away fromthe anterior causing a small pressure
reducti on wodba resulting plenum sufficient to renwoaawmimkkes in said
reflector; 2 2 DEC 2004 S 0 15 20 WD 02/01119 PCT/ AUOL/ 00742 9 an
external connection may be used to adjust the reduced pressure; the
menbranes may be nounted on a ring wlich is attached to said shell, thus
reduci ng the stresses on the nenbranes; [b] an increased-pressure pI enum
of two circul ar mendw ax&sndletormectien mpdn,ebal bsed tmjadjusé dharv@dugadached

internally to said shell anterior mbr an ent to the
radi ati on frequencyp’eéf"ﬂdf%%hea’f‘i"?"n:!,:’r'ia:}(ﬂ?ta'3 man§e trngu@g&o&?gbgﬁ@ﬁ@? ne bei ng
bi as-cut and m rrogeshhelin® %b%ln'éﬂélpr@ﬁﬁufe@uﬁihp IR ekesdednviiee an
external connection or naintained by the use conpounds exhi biting

appropriate partial menmdganess; [c] a thin-nmirrored nenbrane hernetically

dividing said shell permtting a pressure differential to be nmaintai ned by
the use of

[b] anincreased-pressure plenum of two circular membranes being

5 peripherally conjoined and attached internally to said shell, the
anterior membrane being transparent to the radiation frequency

and of any shape, and the posterior membrane being bias-cut

and mirrored; the pienum pressure may be adjusted via an

external connection or maintained by the use of compounds

0 exhibiting appropriate partial pressures;

[c] a thin-mirrored membrane hermetically dividing said shell
permitting a pressure differential to be maintained by the use of
a gas or compounds exhibiting appropriate partial pressures; the
pressure need not be sufficient to create the curvature of the

{5 membrane, but merely to prevent wrinkling of the mirror.

Said rotational movement of said device may be undertaken by a number of
steering methods which include:

[a] an altitude/azimuth/Equation of Time solar flux concentration
algorithm (designed to orient said concentrator to focus said flux
20 onto said receiver assembly) interpreted to:

| external tethers;

i winches;



a gas or compounds exhi biting appropriate partial pressures; the pressure
need not be sufficient to create the curvature of the nenbrane, but nerely
to prevent winkling of the mrror. Said rotational novenent of?%iDglcdgﬂﬁfe
may be undertaken by a nunber of steering nethods which include: [a

al titude/azinmuth/Equation of Tinme solar flux concentration algorithm

(desi gned e ogsihent said concentrator to focus said fAcwavn@eis® said
receiver assenbly) interpreted to: | external tethers; It w nches; 122

DEC- 094 WD 02/01119 PCTI AU01100742 (g Il jackscrews; f IV notile cups
(suction or forced contact) or indentation pads (which may or may not be
noved tangentially hP the, surface of said shell if desired), whose degree
of contact wth sald slin%qkismm’ be varied if desired; S 10 15 20 V paddl es
or cylinders which are in contact with said shell for all or part of their
range of rotation angles, and which may exhibit varying coefficients of
friction around thel\f supotigeups (suetipndifercaseomact er ndendtion pads by friction

for sone orientations of e I Of Cyl i . t he
orientations of the padgwgfghowgg#i ﬁ% réOtV\%+ Crﬁ&%détqr%hp@&étof e
surface of said shell if desired), whose degree of contact

with said shell may be varied if desired;

\'4 paddies or cylinders which are in contact with said shell for
all or part of their range of rotation angles, and which may
exhibit varying coefficients of friction around their surface,
such that motion is uninhibited by friction for some

10 orientations of the paddles or cylinders, but not for the
orientations of the paddles or cylinders which are involved

during active rotation of said shell;

Vi the paddies or cylinders may also exhibit belts on their
surface which are free to rotate in one or more directions,

15 thereby reducing friction on said shell; the paddles or
cylinders may also incorporate one or more arrays of one

or more rollers which are in contact with said shell for

some orientations of the paddies or cylinders, thereby

forming a means of reducing friction on said shell; the

paddles or cylinders are mounted in contact with said

20
shell;

VIl frictional drive, in which one or more bodies are in frictionat
contact with said shell to cause motion, may exhibit

variations in the coefficient of friction around their surface



during active rotation of said shell; VI the paddles or cylindérs may al so
exhibit belts on their surface which are free to rotate in one or nore
directions, thereby reducing friction on said shell; the paddl@@goDFF zmn
cylinders may al so incorporate one or nore arrays of one or nore roller
which are in contact with said shell for sone orientations of the paddles
or cylindewsnibhereby form ng a neans of reducing frecetsuemwoan sai d shell
the paddles or cylinders are nounted in contact with said shell; VII
frictional drive, in which one or nnrg bodies are in frictional contact
with said shell to cause notion, xhibit wvariations in the coefficient

of friction around their s‘g{ (i b C 20&@tf ﬁ/&él 9 PCT/ AUOL/ 00742
11 which are to be used’w{ %1’39 f’ﬁ'@e P RARRENERSFY shel | and
the bodies. 5 10 15 VI Ighap apditidbb@ks.control rod passed t hrough the pol ar

axis of said shell, which is attached at both ends to an external drive
and support nechani sm and whose angle of elevation may be varied by

external control, a "V'anéhﬂnﬁ@a (fsl‘%ﬁm gugagﬁte%tﬁ%ughﬁﬁbéﬁaaﬁﬁ%hfthe axis

defined by the rod, a sing azl cont t he notion
of said shell is contrdaidcehdly whidhasiatiachdbet bethféndedo pmi exterdal ci rcul ar
regi on of contact, the position of which is controlled from
drive and support mechanism, and whose angle of
3 elevation may be varied by external control, and which is

used fo rofate said shell about the axis defined by the rod;

(X  asingle-end azimuthal conirel, in which the motion of said
“shell is controlled by rotation about a fixed point or circular
region of contact, the position of which is controlled from
10 an external source;

X a great-circle tracking ring or set of parallel tracking rings,
attached to a great-circle ring or set of parallel rings on
said shell, controlled mechanically from an external source
which is free to move within said collar assembly or from

15 any place outside said shell adjacent to it;

Xl motion of devices within said shell which are in contact
with said shell and which are able to exert force upon said
shell by their motion within if;

Xl said shell may be filled with magnetic fluid or particles, and

20 may be oriented by linear or angular motors which rely
upon magnetic interaction with the particles contained

within said shell; motion may be caused by Maxwell's

effect (induced currents) or by direct magnetic action;



?pagﬁitﬁrna! source; X a great-circle tracking ring or set of parallel
g rings, attached to a great-circle ring or set of parallel rings

on said shell, controlled nmechanicall
] _ y froman external source | '
free to nove within said collar assenbly or from any place out é,?i gnggi g{m

shel | adjacent to it; Xl notion of devi i t hi [
( : : _ evices wthin said shell whi [
g;n% ﬁg}[r \/\nﬁ)i&ggﬂ@j\zﬂqt ﬁihﬁl I tangovxlg(ll ::h are able to exert pt@@gﬁ;mpnl ggi gr eslhgl I
_ ( it; said shell may be filled w [
fluid or particles, and nm [  nex AL
S, y be oriented by |inear or angul [
rely upon magnetic interaction with [ D whin oaig
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shell; notion may be caused by Maxwells effect (induced currents) | (r)]rsglyd
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equi li brium reactions aévB{‘fH?ﬁX@?w g{énﬁé}hﬁ! doRTBAGAL reketiorlshdt the

al titudel azi nut h / Equat gorithminterpreted to 5 pressure

nozzl es nounted in a di ghaghnarh ' '
_ _ nBRhtS Ypppeiaturg. sai d shel | and
said shell in a contact area between said shell and said \égflt g; egstsg\/\n/glr3§

[c] an altitude/azimuth/Equation of Tinme algorithminterpreted to noveable

tractor arra ' :
ys [ba]Ct 'arm aﬂ{t]uc}epgzihﬁﬂﬂl?éqﬁéﬁoha&ﬁ e aRjoditrmanterpreted to

5 pressure nozzles mounted in a dished bed supporting said shell

and vectored towards said shell in a contact area between said

shell and said collar assembly;

fc] an altitude/azimuth/Equation of Time algorithm interpreted to
moveable tractor arrays acting on the under-surface of said shell

10 in a contact area between said shell and said collar assembly;
[d] reaction-mass thrusters for Space Iuse;
[e] radiothermal paddies for Space use.

The tracking methods described above for said rotational movement require
the determination of an algoritam for orienting a given said shell whereby it
15 may be rotated incrementally about three orthogonal Cartesian axes. The
determination is undertaken as follows. Atany point in time, the grientation
of said shell may differ from the desired orientation. An algorithm is used to
calculate the orientation of said shell after one of six possible incremental
rotations about three fixed axes is applied (involving three spatial axes, for
20 each of which there are two possible rotation directions, making six in al).
The resulting orientation of said shell is compared with the desired orientation,
and the incremental rotation which minimizes the angular difference is
selected. The angular difference is calculated by any suitable function of the



to in a contact area between said shell and said collar assenbly; [d]
reaction-nmass thrusters for Space use; [e] radiothermal paddles for Space
use. The tracking net hods described above for said rotational egxa@,
require the determnation of an algorithmfor orienting a given“sai %h@iﬂff
whereby it 15 may be rotated increnentally about three orthogonal Cartesian
axes. The weaben nation is undertaken as fol |l ows. AtpcaAyefagtdt in tine,
the orientation of said shell may differ fromthe desired orientation. An
algorithmis used to calculate the orientation of said shell after one of
si x possible incremental rotations aigpout three fixed axes is applied
(involving three spatial axes, for 20 each of which there are two possible
rotation di aggiés wiich emddreg rapid convergbhce uiibler thissalgorithg. of heret aiei on of sai d
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rotation of said she]l about the.three_ orthogonal .t esi.an S
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base of said collar assembly, and oriented 5 so that the direction of drive

force is petheecafitteuphisaidocallae assembly, Bndds b @arapproximetaly korigoal sai d

coll ar assenbly., and .S inp.an _approxim oL I ' won. If all
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rotate around the Cartesian axis parallel to the line connecting the activated

pair of opposing drive systems.

In addition to Alt/Az tracking, another form of tracking is possible with the
particular methods of orientation described above, and especially steering

15 methods (VII), (VIli), and (IX). This method will be referred {o as modified
Right Ascension/Declination (modified RA/Dec.) tracking.

This requires the reflector plane to rotate diurnally about an arbitrary axis,
which is defined by the contact points in the case of methods (VIl}, (Vill), and
by the axis defined by the centred normal of the cross-section of said shell
20 through the plane defined by one of the tracking rings in method (IX). The
orientation of this axis may be made to vary throughout the year and

throughout an individual day.

In one embodiment of the present invention therefore, when said reflector is
used as a solar flux concentrator, modified RA/Dec. or Polar rotation is used:
25 the sun is tracked with the mirror plane at a fixed angle (which depends upon



pair of opposing drive systens. In addition to Alt/Az tracking, another
formof tracking is possible with the particular nmethods of orj @tggboa
descri bed above, and especially steering 15 nmethods (VI1), (VI I?, 004
(I'X)y. This nethod will be referred to as nodified Right

Ascensi on/ Declination (nodified RA/Dec.) tracking. This requires the

refl ector ploanenico rotate diurnally about an arbitrarpctaxbgazsawhi ch is
defined by the contact points in the case of nethods (VIiI), (VIIl1), and by
the axis defined by the centred normal of the cross-section of said shell
20 through the plane defined by one of the tracking rings in nethod (IX).
The orientation of this axis may be nmade to vary throughout the year and

t hr oughout yany et fiseldedsdopdration) eo and eslisrafibtatibn tseethprasianfiux nvent i on
therefore, when said reflector is used as a solar fl ux concgtiltrator,

modi fi ed Ren®es saidrsheBlequatopaly pathfaciisgs éya pelardifgctioor  dPGiqlLy with t he

mrror plape at _a fi i iddHet. WO 02/ 01119
PCT/ AU0110 diﬁ’ f{)(ﬁé%%rggflglﬁq%%l@? i ?ﬁ@g%o %@géfuaP ‘lgigﬁ?lptggdt he axi s of
rotation sggid€halial aaudaddo roeé ense Be24iheirsl(hdenead or rethfdedamiet ocuses in a
polar direction or a directjon _ towards a fixed, tat ound, or

t owards a NegessapbbytheRadalion %fh-'([ém\lg?- asgnalsanys qﬁtﬂ@%éﬁg&@% ?ﬂét ate once
in 24 hour ; aﬂg@% RSRRSS 41 meotbgoiunbn of Tinme).
Seasgnal séﬁ&gﬁéﬂgggﬁﬂ%@??%@%ﬁ y 5|yaxi S cﬁg%ggsh may utilize an

appr opr i at efagk fortometiinatiorenfiset aitheBoisticesy and furthegpere taisinerenaen@hat i on

offset at the Solstices, and furthernore .this,.i. nmount track
may be var iMQIOE HPBUGRSHMaH %%l@%&&ﬂh%?“t‘%d"ég%?%m“de?%ﬁgagény devi ati on
N Lhe Sunid YRy BT RS Bhepall o tRos pifiepskanaakigaigorti, in whi ch a

fixed rotation“axis 1s e oyed on any particul ar dag. As a second aspect
of the predrewhichrfmd rolgtionrexisds iespieyed ereanypaHeHatdN6r

0 As a second aspect of the present invention, there is provided a method for
receiving and/or transmitting radiation flux, wherein said radiation flux is
received and/or transmitted by a device as hereinbefore described.

A preferred embodiment of the present invention will now be described with

reference to the accompanying drawings, wherein:

15 FIG. 1 is a first cross-sectional view of a device constructed in

accordance with the present invention; and

FIG. 2 is a second cross-sectional view of the device of FIG. 1, the

sectional views being orthogonal to each other.

Referring to FIGS. 1 & 2, the device (1) comprises a transparent sphetrical
20 shell (2), 1.5min diameter. The shell (2)is manufactured from a polyethylene
terephthalate (PET) of approximately 0.15mm thickness. A rigid circular rod
(3) holds and frames a plastic bias-cut mirror (4) which is reflective on its
upper surface (5). The rod (3) and mirror (4) assembly is attached to the inner



receiving and/or transmitting radiation flux, wherein said radiation flux
Is received and/or transmtted by a device as hereinbefore descri bed. A
preferred embodi ment of the present invention will now be descr.¢bg2d)®g t24
reference to the acconpanyi ng drawi ngs, wherein: 15 FIG 1 is a first
cross-sectional view of a device constructed in accordance with the
present inwenti@n, and FIG 2 is a second cross-sectimralioniory of the
device of FIG 1, the sectional views being orthogonal to each other.
Referring to FIGS. 1 & 2, the device él) conprises a transparent spheri cal
20 shell (2),1.5min diameter. The sl (2) is manufactured froma

ol yet hyl e I P approximately, 0. 15 t hi.ckness. Arigid
(I?i r%:/ul a¥ rog%‘%&%{%&ﬁ@#@ﬁ@g{@ @Paa@?"% Ot)grzfét %'[nge H{'n Prséar"e‘(" which is
reflective penphémlelasmmrssgeﬁmm( ) A s&bénd @enlbfaneamylisatfileditotfe assenbly
Is attached to the inner :2 2 DEC 2004 5 10 15 20 WD 02/01119 PCTI AUOL

/00742 15 Ueger aldacsrofitfie minar (4) epsl tethprasgkinthe iner swrfacenfihe shell gr eat |
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manuf act ur gfl fhailBctird rdmta PR he hoid S0y it P with Wil & et - The

10 vessel created by the inside surface of the toroid (9) and the upper surface of
the base (10) also contains a quantity of water (12). The quantity of the water
(12,13) is sufficient for the shell (2) to be buoyantly supported within the

vessel while being lightly in coniact with the toroid (9).

The device (1) functions as a solar energy collector, solar flux being reflected
15 off the mirror (4) and directed to any suitable storage means known in the art.
The shell (2) is buoyant but restrained within the boundaries of the foroid (9)
and base (10) while being free for rotational movement as required to track

the sun.

Aerodynamic finite-element analysis modelling of devices constructed as
20 above but with shell (2) of differing radii has demonstrated that currently
available plastics are sufficiently strong to absorb wind-induced stresses while

still providing good performance in field conditions. Typical expected thermal



vessel created by the inside surface of the toroid (9) and the upper
surface of the base (10) also contains a quantity of water (12) The
quantity of the water (12,13) is sufficient for the shell (2)'E02tB£C 2004
buoyantly supported within the vessel while being lightly in contact with
the toroid (9). The device (1) functions as a solar energy collector, solar
fl ux bei ngwoetheeted off the mrror (4) and directedcrauaynsul tabl e
storage neans known in the art. The shell (2) is buoyant but restrained

wi thin the boundaries of the toroid i ) and base (10) while being free for
rotational novenment as required to t ck t he sun Aer odynam c
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features of the device as %ﬁf@crlbed with™ reépéﬂwnce to FIGS. 1 & 2 above

whi ch are expected to be |4Q!Brporat ed i nt®80H&Vdevi ce i ncl ude:
Om ~ 2.2 MW

Additional features of the device as described with reference fo FIGS. 1 & 2
above which are expected fo be incorporated into the device include:

(a) Since the mirror (4) should be designed so that incoming rays are not

10 focused at a point directly back towards the line of sight to the sun, but
rather in a direction which makes an angle with the incoming flux

(typically 40 degrees, but varying with latitude) then the mirror design

must be selected to closely match an off-centre parabolic section with

the average required bounce angle. [n order to achieve a close

15 approximation to this section with parallel Euclidean plastic strips, the
strip design is fixed by choosing the strip centre lines to lie in planes

which are radial with respect to the parabolic centre normal (j.e. the line

from the parabolic focus to the parabolic base-of-bowl point). The mirror

(4) would consist of 30 or more of these strips, which are sealed in an

20
airtight fashion using adhesives.

This technique produces optimal matching between the ideal off-centre
pafabolic dish and the final mirror shape. Additionally, slight strefching
of the metallized plastic further adds to the accuracy of the match.

(b)  The mirror is digitally tracked to the sun in such a way as to always

25 .
: focus the solar flux onto an external receiver.



(a) Since the mrror (4) should be designed so that incom ng rays are not
focused at a point directly back towards the line of sight to the sun, but
rather in a direction which nakes an angle with the incom ng2f9 WEL 2hp4
(typically 40 degrees, but varying with latitude) then the mrror design
must be selected to closely match an off-centre parabolic section with the
aver age regeipiggisbounce angle. In order to achi eve a pghr@Qsf00RAPPr OXi Mati on
to this section with parallel Euclidean plastic strips, the strip design
is fixed by choosing the strip centre lines to lie in planes which are
radial with respect to the parabolic 1Zentre nor mal (i.e. the line fromthe
parabolic focus_ to t arabolic base of -pbow point). The m.rror (4) would
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recei ver5 I ncor por at es four | ux-m sal i gnnent sensors positioned behind
t he col |l ector aligngentef thammrcaeddme data hom tbameememﬁs vaed i  col | ector

by a nounting r ars ually distributed in an
angul ar sense Jgﬂ%%q%%qrﬁﬁgg%?ﬂ C%H] si"ﬁgeglf’unctron of these sensors is
to provide feedback to the shell's drrve systens as to the alignnent of

the mirror, and the data fromthese sensors is used to )
(¢} Fourdrive engines and drive contaci regions are provided, designed so

as to provide six independent degrees of controllable motion. The

10 tracking system requires that the mirror's anguiar orientation be
controlled over all three orthogonal spatial dimensions, and each
dimension requires two directions of motion.

The drive engines are mounted on four flat plastic sheets attached to
the foroid, which are wedge-shaped with a curved edge to maich the

15 curve of the toroid where they aftach. The wedge ends of the sheets are
to be made buoyant with fioatation tanks so as to ensure a constant
pressure between the sphere and the drive system.

(d) A number of differing drive units are possible (which are discussed
below in more detail with reference to FiGS. 10-13).

20 The drive system when active flips a fwo-pronged paddle from the
horizontal through the vertical o the reversed horizontal orientations.
This brings it into contact with the shell, applies a small torque on the
sheli, which rotates the shell in a direction perpendicular to the coliar
base’s radial line in the direction of the drive system in question. When



refine the performance of the tracking system (c) Four drive engi nes and
drive contact regions are provided, designed so as to provide;siXx

i ndependent degrees of controllable notion. The tracking systéﬁﬁrgaﬁiﬁﬁﬁ
that the mrror's angular orientation be controlled over all three

ort hogonal spatial dinensions, and each dinension requires two directions
of notion. whhgogHol ve engi nes are nounted on four fl atpcplagsionzSheets
attached to the toroid, which are wedge-shaped with a curved edge to match
the curve of the toroid where they ?ttach. The wedge ends of the sheets
are to be made buoyant with floatati®n tanks so as to ensure a constant
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18 a driye is not active, free rollers at either end of the ﬁaddlefor
that drive al IQRROsHRsemss o thedirdien §fwtatianof thrprddigiwhen tbashell ct i onal
resi stance. Eagh;Jmj : MI | rad: -fotation
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rotates in an msitesingofteaskell may be adhiceed,iwith minimal sttdsempoh tidne paddl e,

when the shell is in_contact_w th the upper branch of the paddle. This
ensures t hat fiﬁ#@%cwﬁha @J?ﬁ(i'n'gfw%m%r%%éﬁm ifegciRvesMitted 8tENdArd h i ni nal

stress upon theyieyciic gearing.

10 Digitai tracking algorithms caiculate the current position of the sun, and
from that deduce the required position of the mitror, given its designed
bounce angle and the position of the fixed collecior. The control system
selects one of 6 possible rotation moves to apply o the shell, and
activates the required engine pairs accordingly. Feedback from the four

15 flux-misalignment sensors is used to provide fine position control to

optimize the fiux collected.

A fixed drive engine having only degree of rotational freedom can be
employed.

Four drive modules can be utilized. Each module includes two free-

20 running drive rollers and a central drive roller which may either consist
of one or two cylinders attached fo the central cylinder by means of a
metal drive shaft frame, Instead of three parallel central drive cylinders,
it is also possible to use two cylinders, where the middle cylinder is
larger than the shell contact cylinder. If is also possible to replace the
cylinders with a contra-rotating reduction belt.



surface of the shell. The contra-reduction is achieved with a standard
epicyclic gearing. 5 10 Digital tracking algorithms cal culate the,c e
g?SItlon of the sun, and fromthat deduce the required positidﬂ 8fﬂ€¢ ﬂﬁﬂ
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having only degree of rotational fregdom can Lgd-eﬁglQ&thegogiléfisnglne
nodul es can be utilized. Each nodul e includes two free- running drlvg
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reference to the f : e
these possi bl e urther acconpanying drawi ngs identified as follows. In

5 FIG. 3 is a first cross-sectional view of a second embodiment of a

device of the present invention; and

FIG. 4 is a second cross-sectional view of the device of FIG. 3, the

sectional views being orthogonal to each other.

In FIGS. 3 and 4, there are illustrated two concentric toroids (4), one mounted
10 on top of the other, with the upper toroid being of a smaller diameter than the
Jower toroid. Two toroids provide greater overall rigidity and are expected to

have a specific use in higher ambient wind conditions.

FIG. 5 is a cross-sectional view of a third embodiment of a device of the

present invention.

15 In FIG. 5, there are illustrated four concentric toroids (4). Three lower toroids,
cach with a decreasing diameter, are nested together in a lateral plane. The
fourth toroid is mounted on top of the three lower toroids, in the interstice
between the outer toroid and the adjacent toroid. Once again, multiple toroids

provide even greater overall rigidity.

20 FIG. 6 is a plan view of a fourth embodiment of a device of the present

invention.



enbodi nents, |ike reference nunerals do not necessarily referto |ike
features as described above with reference to FIGS. 1 and 2. 5 FIG 3 is
first cross-sectional view of a second embodi ment of a device of2 2hBEC ZUU‘}
present invention; and FIG 4 is a second cross-sectional view of the
device of FIG 3, the sectional views being orthogonal to each other. In
FIGS. 3 anwodzotiiyere are illustrated two concentric trorivtigofsd), one
nounted 10 on top of the other, with the upper toroid being of a smaller
di anmeter than the lower toroid. Two toroids provide greater overall
rigidity and are expected to have aespecific use in higher anbient w nd
conditions. FIG 5 is a cross-sectional view of a third enbodi mrent of a
device of Efee dURGSH plahWesW ioPthe HBvita dfIRBSSS 1 &k rfarthereinciudingt r at ed f our,

t t 4). Th I t i.d h
i ameter. Cm‘%;?r{gewé@th@g@é%&uegﬁ%bn avaial fopraien Wikt i SBEREER: 0Py 1 o
nmount ed on t@ﬁﬁt%ﬁéngag:gb%e Sﬂgﬁgﬂﬁ%&ﬁﬂt rbfatibAehdrabfer stice between the

outertoroi § acenttor ce again, nultiple toroids provide
even greater overall rigidity. 20 FIG 6 is a plan view of a fourth

enbodi nent of a device of the esent n 02/ 01119
PCT/ AUOL/ 0074F1€0 7H$ & man M'@}M‘%t fify ﬁmé?ﬂa J\t}v"g? qeﬁm%(#eivﬁl;‘e é&% {é\f)es. 18&2,
further incl ud| nifoftt ating armature assenblies (2) in a radial formation

whi ch, "in opera on, "contact the surface of the shell (1) and permt
rotation thereof. FIG 7 is a plan vi ew of a fifth enbodi nent of a device
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rotating armature assemblies (2)ina tangential formation which, in operation,

contact the surface of the shell (1) and permit rotation thereof.

FIG. 8 is a plan view of a sixth embodiment of a device of the present

invention.

10 FIG. 8 depicts cardinally and radially oriented mount plates and four drive

units attached to the device of the invention.

FIG. 9 is a schematic representation of a drive unit fllustrated in FIG. 8.

FIG. 9 depicts an epicyclic contra-reduction gearing (10) system represented
as two small cylinders at the toroid-centre end of the unit. Each cylinder tums
15 against the internal drive shaft according to the gearing ratios set by the
reduction gears, located between the drive frame assembly (9) and the

external cylinder (11).

FIG. 10 depicts a first lateral view of a drive unit illustrated in FIG. 8.

The drive unit depicted in FIG. 10 has the drive inactive, with the free end
20 rollers against the shell, enabling low-resistance transverse motion of the



rotating armature assenblies (2) in a tangential formation which, in
operation, contact the surface of the shell (1) and permt rotation
thereof. FIG 8 is a plan view of a sixth enbodi nent of a devi celdf? Dgg 2004
present invention. 10 FIG 8 depicts cardinally and radially oriente

nmount plates and four drive wunits attached to the device of the invention.
FIG 9 is wosebmmati c representation of a drive unit rdrlawstimated in FIG 8.
FIG 9 depicts an epicyclic contra-reduction gearing (10) system
represented as two small cylinders Qi the torpid-centre end of the unit.
Each cylinder turns 15 against the ifiternal drive shaft according to the

gearing ratyj | | drive frame
ascerbl'y (S8 AReRY e B ALRANEF R 2 BERERey BRUERG Mo 11 <

| at eral vi plastit ?omgi(ve) emsureid bmamtm’dsime]fﬂeﬁve& :rjh'@hgg\ﬁb“ 'arlwide thepi t depi ct ed
in FIG 10 e drive inactiv wth the free en 20 rollers against
the shell, SB%EE#P%’VPS{RH'P@ﬁaIQF%Eﬁg@eﬂ?%igi%%éﬂww%mﬁ igipellitaled pEC 2094
WO 02/ 011198yR X8oh 4 hensel ves
and in a bggﬁgﬂ-ndcré tan%%égﬁ%%%ig mjké%Fogtst‘:%?i?ﬂ%aﬁtQ ow‘%)ﬂ%nﬂs?ﬁf]émgt’ const ant
pressure baboxethe éngink, iwhichaseivesto rotdielthe difvecframeassemblyne i s | ocat ed

beneath the plastic nmount. This is facilitated by a translation gear
housing (7) fixed to the upper side of the plastic nmount, above the

engi ne, ghich SHG!%dbﬁicfsféﬁc%nH*ﬂﬁeﬁﬁlin’é@/d‘féi‘ﬁﬁeﬁﬁﬁmﬂ@ﬂré‘tedﬁ Rl Bl G 11

depicts a second lateral view of a drive unit illustrated in FIG 8. The
drive unit depicted in FIG 11 has the drive activated and rotating the

S s, T R B P E R e B R S PR ™
effect of shell. As the drive turns, the epicyclic contra-reduction gears (10) are
activated. The ensuing counter-rotation of the drive cylinder has the effect of
producing a small change in the position of the shell, despite a relatively large
10 change in the position of the drive system itself. The drive cylinders (11) have
a rubber or any non-slip surface, enabling the cylinders to grip the shell.

FIG. 12 depicts afirst alternative drive unit for use with the device of the
present invention.

The drive unit of FIG. 12 is a polar drive, with the polar drive axis (18)
15 illustrated.

FIG. 13 depicts a second alternative drive unit for use with the device
of the present invention.

The drive unit of FIG. 13 illustrates three orthogonall cross-sectional views of
the drive unit which is fixed fo the base of the toroid. At each end are free-

20 running rollers to enable free transverse motion of the sheli when the drive is
inactive. When active, the drive engines (14) turn to lift the shell off the free-
running rollers, and impart a small displacement to the shell.



producing a snmall change in the position of the shell, despite a relatively
| arge change in the position of the drive systen1|tself The drive
cylinders (11) have a rubber or any non-slip surface, enabllrmft 2
cylinders to grip the shell. FIG 12 depicts a first alternative drlge WHlt
for use with the device of the present invention. The drive unit of FIG
12 is a polamhzeiiiove, wWith the polar drive axis (18) rthavblogstrated. FIG
13 depicts a second alternative drive unit for use with the device of the
present invention. 20 The drive unit of FIG 13 illustrates three

ort hogonal cross-sectional views of 24he drive unit which is fixed to the
base of the toroid At each end are free- running rollers to enable free

transverser finddhBos kah|opdrgte- singlyder imemiiltiples nat&rraﬁﬁlaiw\h@n active,
the drive engl nes I"?14) turn to |ift the shell off,k t runni ng

rol l ers, amatarnipdhe atmeseitere ar BpIPace e FHIE: 8f"§ﬂ%°es‘il.%‘1q?ym 2 DEC 2004 WO
02/01119 PCT/ AU01/ 00742 22 The present invention can operat e- singly or in

multiples - terrestrially, in water, in the atm)sg ere or Qsﬂpace or

edge- of - sp%ﬁﬁ?&gﬂ@ﬁ@etd@d\emweﬂwﬂ&mI%g@b@dl@%o tae i ecB"y‘BB' thin |arge
bodi es of water, their

st be . caonstr I's may be
achi eved t musiia consiraied Iﬂ‘er?"b IS @SMH&aﬂﬁﬁ@gﬁﬂﬁ éﬁ{ rnea E}H’(Wm ch may
be fixed r r nhickeinal bef fiveddeltivato the eartmear by
boundar i es%oﬁhﬂé(rger %%tguﬁﬁéﬁjgafrhf(g@é of hee body of the vva:?? The control
syst ens rraymél@lyaﬂmdcrbm\mm nbaby Hosindades)ean or GPOYPa eRirfagE A d0e separatel y

on the base of the baod Widargdser nal

buoyancy t@oﬂﬁpﬁmwﬂ%ﬁ;@ﬁaewaﬂfﬁﬁy?t&(}@ b%)%n%g’%a t {Haelsﬁ bga. d shell .
or may be mounted separately on the base of the body of water, or may
possess their own internal buoyancy to maintain the desired level of contact

with said shell.

10 When deployed at altitude within an atmosphere, said device(s) may adopt

one or more of the following configurations:

1 each said shell may be locatable and orientable in the
atmosphere by means of propulsion jets, or by mass
redistribution by means of relocation of ballast directly within said

15 shell, or by means of a fluid piping system, or by ailerons, or by
mechanica! engines attached to a controlling body;

2 the above control systems may apply to a set of said shells
connected in a line by means of cables, rigid frameworks,
membrane sheets or nets; they may also be joined through

20 direct surface contact; the control may be individua! to each said

shell, or to the ensemble of said shells as a whole;

3 the above control systems may apply to a set of said shelis
connected in a two or three-dimensional structure by means of



10 When deployed at altitude within an atnosphere, said device(s) nmay adopt
one or nore of the follow ng configurations: 1 each said shell may be

| ocatabl e and orientable in the atnosphere by nmeans of propul sibp lv}\ﬁ:s or
by mass redistribution by neans of relocation of ballast directly hmﬂé
said 15 shell, or by neans of a fluid piping system or by ailerons, or by
mechani cal wenghmes attached to a control ling body; 2 rdraveimowe control
systens may apply to a set of said shells connected in a |ine by neans of
cables, rigid frameworks, menbrane ?geets or nets; they nmay al so be joined

t

t hrough 20 direct surface contact;

e control may be individual to each

said shell, or to Egﬁeﬁgﬁq{mr‘a‘?’n or?)?,i lqeﬁg?éd]es Iﬁ%et@o%%ltse;orgjiﬁe%? above

control systens may app 0 a se sal d she

connecte

I'm a two or

t hr ee- di nensi onal ssunfadte gt tiﬂalmaf trofméyﬁelaﬂg\‘fii)cﬂﬂﬂ% ééﬁh&échélhbHQ
PCT/ AUDI / 00742 23 cabl es, riqi ramewqr ks, nenbrane sheets or nets, or
direct surface conP%&?tt,ﬁ?tel'?ég@glﬁ(Pf@[a'qvw\%?lﬁﬁésiarwi“i’)?' e‘P%P‘@Q(ﬂ@'%ai d shell,
or to the ensenbl e gfeRah dnsBRIHrSe-Binéh I§ﬂu§h&§9?%@§§%§%&a'd shelI's in

two or three-dinensional structures nmay be use
flux fromthe thus-depl oyed device(s) nmay be harnessed
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internally, peripherally, or externally as desired. In the case of external fiux
collection, the collection device or target may be physically connected to the

flux
nnected to

shell system, or may be detached from the shell system. If detached, the '

collection device may consist of a gas-filled dirigible upon which devices for
energy generation, transmission, and chemical production and transmission
are mounted. Chemicals or electrical energy generated may be transferred
back to the shell network for operation and maintenance purposes, Electrical
energy may be used to create an electromagnetic radiation beam for the
transferal of energy to the surface of a planet. Maintenance of the system may
be achieved through the use of dirigibles which are able o easily move
around the shell network and any target structures.

The shell for high aimosphere, or space use, is usually devoid of internal
ballast.

The present invention can thus serve a multiple of uses from microwave dish
to a solar flux collector and can be used - singly or in multiples - terrestrially,
in water, in the atmosphere or in space or edge-of-space deployment. The
shell enjoys total rotational motility, can be fully steerable, whilst being
constrained iaterally and vertically. Due to this total rotational motility, the
shell has the capability for seif-cleaning, as its entire exterior and interior
surfaces may be cleansed by rotation through, for example, the internal
ballast and through any exterior liquid support held in, for example, the collar



shell system or may be detached fromthe shell system |f detached, 'the
col l ection device may consist of a gas-filled dirigible upon V\Q‘c devi ces
for energy generation, transm ssion, and chem cal production C 2004
transm ssion are nounted. Chemicals or electrical energy generated may be
transferred back to the shell network for operation and mai nt enance

pur poses. MBOgdMical energy may be used to create arraataget/monagnetic

radi ati on beam for the transferal of energy to the surface of a planet.
Mai nt enance of the system nmay be acgheved t hrough the use of dirigibles
which are able to easily nove around the shell network and any target

structures. ' ' |y devoid"’
of inter nalasg-%g.Pﬁgﬂl é rﬁé}éﬂ@b%@ﬁ@%\%ﬁ%&gﬁ?@gﬁ?ﬁﬁrg L@gsr \r/r{ea?%{'%(?ti pl e of
uses from ratricatetreandpidr art omechanisars andithusadffer financiahdearomibs inised -
singly or in nultiples - terrestrially, in water, in the atnosphere or in
space’ or ed’&@gt&l’q'gﬁace depl oynent. The shell enjoys total rotational
notility, can be fully steerable, whilst being constrained laterally and
vertically. Due to this total rotational notility, the shell has the
capabi | i ty If il el apreeiattdihatatbei aboventleseibedt embodimmnds iang earilpr  sur f aces

may be cle . tation through or.exanple. . the i.nter bal | ast and
t hr ough an%glg&@gﬁ%%ibgl‘?f;tn%dvérl?b’%o%peﬁiﬁ gf 57? gF%ﬂehEMﬁﬁ!f"én af"ﬁg%h%l lar 2 2
DEC 2002 V\AdtidA9aREaldhdnd QfvPmade arsamititioudebmmyomehand support
mechani sms require less material to fabricate than prior art mechani sns
and thus offuentiye penrephas detinerhindbe followingndaimsction. 5 It will be

appreci ated that the above descri bed enbodi nents are only exenplification
of the various aspects of the present invention and that nodifications and
alterations can be nmade thereto w thout departing fromthe



I nventive concept as defined in the followng clains. 2 2 DEC 2004 PCT/
AUoZ/ 04742 Received i 8 Septenber 2002 25 CLAIMS 1. A deV|%§ ﬁg ﬂm
si mul t aneous restraining but allow ng continuous wunrestrict 3 p gnal

novenent of an apparatus of the type for receiving and/or tr
radiation' flux, said devi f:e including; a fluid-i rrpern%ml‘%d% %&%gd
to support said apparatus; a restraining neans to restrarn sal §
required position; and a support nmeans to buoyantly support said shell,
said support neans adapted to all ow continuous novenent of said shell
along at |east one non-vertical axis;2510 wherein said, restraini ng nmeans
and said support neans are further adapted to allow said rotational
novenent of sg)djsgel | at said required position. 2. A device as defined
in Claiml wherein, said apparatus is selected from one or nore of the
gr oup corrpri Si ng a transmtting/receiving apparatus, 15 a reflecting

apparatus. ang 3 heRgiipg GPRR! Ghrifanclos RSBAE AP SISIDB S M o

Claim2, vvher erlc ndri
Cylindroid in shanmesw:tsfti radatibenal mvememtebﬁ anohppar&iug aﬁrthedyp&:lfm m f to 3,

wh [ [ hel | . E D HE I, .1 ... | 2 2 DE
wherein sai d shell L5, {rapsnarenty, € LDED o STERT oblice hoiahg: C

. a fluld-impermeable shell adapted to support sald apparatus,

S a restraining means to restrain sald shell at a required position;
and

& support means to buoyantly support said shefl, said support
means adapted to allow continuous movement of said shell along
at least one non-vertical axis;

10 _ whereln said restraining means and said support means are
further adapted to allow said rotational movement of said shell at
sald required posifion.

2. Adevice as defined in Claim 1 wherein, said apparatus is selected from
one ormore of the group comprising a transmitting/receiving apparatus,
15 a reflecting apparatus, and a lensing apparatus.

3. A device as deflned in Claim 1 or Claim 2, whereln sald shell is
spherical, spheroid, cylindrical, or cylindroid in shape.

20 4, A device as defined in any one of Claims 1 to 3, wherein said shell is
fransparent.

AMEMDED SHEET

Ll ¥ LE R



PCT/ AUUJ/ 00742 decei ved 18 Septenber 2002. 26 5. A device as defined in any
one of Clainms | to 4, wherein said shelf Is hollow 8. A device as defined
in Claimb5, wherein said shell is pressurised. 7. A device a3 HEECNEMW4 n
Claim6, wherein the interval pressure of said shell Is maintg.ned by
means fromone or nore of the group conprising s an extg({naleé!gg%gq~ }’%97éﬂ|d
pressure control, gas-release vents activated when sai CHYEY SpisWbe 2002
exceeds sone specified threshold, chem cal conpounds present internal of
said shell which exhibit required pressures, and as containers positioned
Internal of said shell which rel ease fgas when said internal pressure drops
below to a fixed threshold. 8, A device as defined In any one of C ains |
to 7, whereipg sai I t 03 lead; I ' £ Ni nNg
means. 9. A devi é\gdé;\js?@édéﬁd%ggécfﬁ)@gﬁ%‘ﬁg1@5\,{@&?6{'&”4,5%}%&?%3[0{3%?%1 urt her
restrained is véitiowal |y by said restraining neans. 10. A device as
defined in Cdaim9, wherein said restraining neans restrains said shell
vertically by ballast held internally of said shell. 20 11. A device as
defined in Cgai mal@evigdhas Béfinedian Sl 8, dberdirs s&it shel isqrbssumsed.or _
particulate matter. 12. A device as defined in Caim1l1ll, wherein said
ballast Is a liquid. 13. A device as defined in Caim1l2, wherein said

oSk ) s T SR8 ool PR 8Ll By phaeel o an - ENOED
shell is maintained by means from one or more of the group comprising

an external gas supply and pressure control, gas-reiease vents

activated when said internal pressure exceeds some specified

threshold, chemical compounds present internal of sald shell which

exhibit required pressures, and gas containers positioned internal of

said shell which release gas when sald internal pressure drops below

10 a fixed threshold.

h

8 Adevice as defined In any one of Claims 1 to 7, wherein said shell is
restrained laterally by said restraining means.

8.  Adevice as defined in Claim 8, wherein said shell is further restrained
15 vertically by said restraining means.

10, A device as defined in Claim 9, wherein said restraining means
restraine said shell vertically by ballast held intemally of said shell.

20 11.  Adevice as defined in Claim 10, whereln sald ballastis either a liguid or
particulate metter.

12, Adevice as defined in Claim 11, wherein said ballast is a liquid.

13.  Adevice as defined in Claim 12, wherein said liguid further includes a
bacteriostatic andfor anti-fogging agent.

[N ]
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27 14. 15. 516. 17. 18. 0 19. 520. 21. 022. A device as defined in Caim
11, wherein said ballast is particulate matter. A device as defined in
Claim 14, wherein said particulate matter is a vibrating 2 ?
resonance-fl ui di sed bed. A device as defined in any one of C ains Q%ﬁlﬁW#
wherein said support mneans is a liquid or particulate matter. A device as
defi ned i nwGloammisl6, wherein said ballast is particulmtravomeiscer. A device
as defined in Claim17, wherein said particulate matter is a vibrating
resonance-fl ui di sed bed. A device aszgefined in any one of Clains 16 to 18,
wherein said support neans includes col l ar assenbly surroundi ng the

caid phrti i are BalcPcaS O PACE Y, PnsBER S ol & Palylle hea 1 ©

G aim 19, wherematisai d col |l ar assenbly includes one or nore toroids of
rigid or flexible construction. A device as defined in O aim20, wherein
said one or nore toroids is of a flexible construction.

15. A device as defined in Claim 14, wherein said particulate matter is a
vibrafing resonance-fluidised bed.

5 16.  Adevice as defined in any one of Claims 1 to 15, wherein said support
means is a liquid or particulate matter.

17. A device as defined in Claim 16, wherein said ballast is particulate
matter.

18. A device as defined in Claim 17, wherein said particulate matter is a
0 vibrating resonance-fluidised bed.

19.  Adevice as defined in any one of Claims 16 to 18, wherein said support
means includes a collar assembly surrounding the lower portion of said
shell, said collar assembly retaining said liquid or said particuiate matter
of said support means.,

5 20. Adevice as defined in Claim 19, wherein said collar assembly includes
one or more toroids of rigid or flexible construction.

21.  Adevice as defined in Claim 20, wherein said one or more toroids is of
a flexible construction.

0 22.  Adevice as defined in Claim 21, wherein the rigidity necessary for use
of said one or more toroids is achieved by either by inflating said one



A device as defined in Claim2l1, wherein the rigidity necessary for use of
said one or nore toroids is achieved by either by inflating said one 2 2
DEC 2004 PCT /AU01/00742 Received 18 Septemnber 2002 28 23. ﬁ%DE’E‘F"UI}%O 26.

15 27. 2028. 29. or nore toroids with a gas to a sufficient pr, Va2
resist conpression by said shell in a given environmeng, ab EI
with a liquid, A device as defined in Caim22, wherein Sﬁ?ﬁ r?%ﬂﬁ?@?' 02

achieved by said filling with liquid is further increased by supplying
said one or nore toroids with an el evated pressure head. A device as
defined in anyone of Clainms 19 to 23, mherein low friction naterials are
used to manufacture said collar assenbly in the contact area with said

shel | . A device ag rfigkitoRilisivithaighsesa sgmc@\tqire@ul@totrgsiaﬁsommﬁssﬂm jets of-

fluid are operated within the contact area with said shell to provide a
filmof fluid betysuthskel i agiesn envisanmantdoiday fling wifsa igig. A devi ce as
defined in any one of Clains 19 to 23, wherein perneable nmenbranes through
which fluid is forced are positioned within the contact area with said
shel | to provBde Adevitenastefinad id Qv wherirdsaid fbidity achieved by said

filing with liquid is further increased by supplying said one or more
toroids with an elevated pressure head,

24.  Adevice as defined in any one of Claims 19 1o 23, wherein low friction
materials are used to manufacture said collar assembly in the contact
area with sald shell.

25. A device as defined in any one of Claims 19 {o 23, wherein jets of fiuid
10 are operated within the contact area with said shell to provide a film of
fiuid between said shell and said collar assembly.

26. Adevice as defined in any one of Ciaims 19 to 23, whereln permeable
membranes through which fluid is forced are positioned within the

15 contact area with said shell to provide a film of fluid between said shali
and said collar assembly.
27. Adevice as defined in Claim 25 or Claim 26, wherein said fluid is further
directed to clean the exterior surface of sald shell.
20 28. A device as defined in any one of Clalms 19 to 27, wherein said collar

asgembly Is reinforced against lateral disptacement.

29. Adavice as defined in Claim 28, wherein said lateral displacement is
prevented by the usg of wedges.
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and said collar assenbly. A device as defined in Caim25 or C aim 26,
wherein said fluid is further directed to clean the exterior sMace of
said-shell. A device as defined in any one of Clains 19 to 27, Cng
collar assenbly is reinforced against |ateral displacenment. A device as
defined in Caim28, wherein said |ateral displacenent is prevented by the
use of wedwes2onu® 2 DEC 2004 WO 02/01119 PCT/ AUDI / 00743/a20/0882 A devi ce as
defined in Caim?29, wherein said wedges are nade of a rigid or sem-rigid
material. 31. A device as defined in glai m 30, wherein said wedges are nade
of a sem-rigid material. 32. A devite as defined in Caim 31, wherein

et i ned | ai Mgy e g oy Gl biRhn AR Eadgs Gmnfdoq G &N O

surround sai d cogitl@r sess-eighiliateddl. A device as defined in any one of C ains
1 to 33, wherein said radiation flux is collected by a receiver assenbly
positioned internally or O externally of said shell. 35. A device as

defined ing4 ai md%ﬂrrce%edéﬂngd%t:‘ljaiﬁ’lgq @\FHe n sﬁmﬁiqﬁ%oérégﬁéd;éja fpy a

receiver assenbly positioned intern sal evi ce as
defined in d ai sergejgidinaterial. sai d recel ver assenbly is fixed or notile. .5
37. A device as defined in any one of Clains 34 to 36, wherein said

recei ver assenbly is supported by said shell.

32. A device as defined in Claim 31, wherein said semi-rigid material is at
5 least one rubber tyre,

33. Adevice as defined in Claim 31, wherein there are a multiple of said
tyre which surround said collar assembly.

34. Adevice as defined in any ohe of Ciaims 1 to 33, wherein said radiation
flux is collected by a receiver assembly positioned internally or
0. externally of said shell.

35. Adevice as defined in Claim 34, wherein said radiation flux is collected
by a receiver assembly positioned intemally of said shell.

36. A device as defined in Claim 35, wherein said receiver assembly is
fixed or motile.

5
37. A device as defined in any one of Claims 34 to 36, wherein said
receiver assembly is supported by said shell.
38. A device as defined in any one of Claims 34 to 37, wherein said
receiver assembly includes a concentrator for said radiation flux,
‘0 whereby said radiation flux may be focussed externally, peripherally or

internally of said shell.



38. A device as defined in any one of Clainms 34 to 37, wherein said

recei ver assenbly includes a concentrator for said radl ation flux, .
whereby said radiation flux nay be focussed externally, peri ph?g Dggoﬂmq
internally of said shell. 22 DEC 2M WO 02/ 01119 PCTI AUCL/ 0074 0

device as defined in Caim38, wherein said concentrator is nounted

i nt er nal | ywofozsmisd shell. 40, A device as defined in ’@draiwy@®e wherein said
concentrator is a netallized or generally reflective plastic surface
attached to the interior of said shell. 5 41. A device as defined in Caim
39 or daim40, wherein said concentgator includes apertures therein
sufficient for any said ballast held internally of said shell to pass

t hrough as said device noves. 42. A device as defined in any one of Cains

2 to 41, wherein said 0 apparatus_is a said reflect tus. 43. A
devi ce as 3ffi Astgvioe E@C@fﬁf"dm Clafre B8 \Mh%fslfbﬁ%‘f’?@@ﬂfrﬂﬁ’ %dﬁgﬁ@?a i ncl udes

a thin nmenbrane,ref ror associated with a reflector. 44. A device
as defined in at%rﬁﬁllﬁéitéaﬁgﬁée[n said reflector is a reduced-pressure

pl enum of two nenbranes bei ng perl pher ally 15 conjoined and nounted within

said shell. 45. AdeV| ce a Cl ai m.44 i terior

nmenbr ane of0.safddeyiGe %Hﬁﬁ'&‘?fgénl aif l‘%?o r?iﬂaswgélg%ﬂ{%‘gep%gten or

membrane of 2 da iy SRIEHRIRToll 90 pRRAS Seiferpitahbd totha interiard al ¢ ensor
Aiher o sur ac

attached tot of said she |. 12 2DEC2QQ 1 WD 02/01119
PCT/ AU0O1 00742 of said shell.

5 41. A device as defined in Claim 39 or Claim 40, wherein said cqncentrator
includes apertures therein sufficient for any said ballast held internally

of said shell to pass through as said device moves.

42. A device as defined in any one of Claims 2 to 41, wherein said

0 apparatus is a said reflecting apparatus.

43. A device as defined in Claim 42, wherein said reflecting apparatus
includes a thin membrane reflective mirror associated with a reflector.

44. A device as defined in Claim 43, wherein said reflector is a
reduced-pressure plenum of fwo membranes being peripherally

15 conjoined and mounted within said shell.

45. A device as defined in Claim 44, wherein the anterior membrane of said
two membranes is mirrored and wherein the posterior membrane of
said two membranes is connected centrally via a radial tensor attached

to the inner surface of said shell.



31 46. 47.°5 48. .0 49. 50. A device as defined in Caim43, wherein said
reflector is an increased-pressure plenumof two circular nenbranes being
peripherally conjoined and attached internally to said shell. ,2 evi ce as
defined in Claim43, wherein said reflector is a thin- mrrore 08
hernmetically dividing said shell permtting a pressure differential to %e
mai nt ai nedwbyizihe use of a gas or conpounds exhi bit ipeg/aapoapri ate parti al
pressures. A device as defined in any one of Clains 1 to 47, wherein said
rotational novenent of said device is undertaken by a steering nethod

whi ch conprises an altitude/azinuth/fguation of Tinme algorithm interpreted
to any suitable neans for rotation of said device. A device as defined in

any one of 46! ai Asddvided 48 defifi& &h NClafth d43lewherein | s3d Udfsctaglds tapnal nmeans
to restrain said device in a required | ocation. A nethod for receiving

and/ or transni tIR¢TRGSPEBIGESHEN RlERM Wheikd ncisallar TPeRIbERNSSN being is
recei ved and/ ofndiiARATY chRdiNAY dhotdchiga el B°€hi Snelp aNy one of G ains

| to 49.
47. A device as defined in Claim 43, wherein said reflector is a thin-
mirrored membrane hermetically dividing said shell permitting a
5 pressure differential to be maintained by the use of a gas or
compounds exhibiting appropriate partial pressures.

48. A device as defined in any one of Claims 1 to 47, wherein said
rotational movement of said device is undertaken by a steering method
which comprises an altifude/azimuth/Equation of Time algorithm

0 interpreted to any suitable means for rotation of said device.

49. A device as defined in any one of Claims 1 to 48, wherein said device

includes additional means to restrain said device in a required location.

50. A method for receiving and/or transmitting radiation flux, wherein said
radiation flux is received and/or transmitted by a device as defined in
5 any one of Claims 1 10 49,



