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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.
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According to a first aspect of the present invention, there is provided a device
forthe simultansous restraining but allowing continuous unrestricted rotational
movement of an apparatus of the type for receiving and/or 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; |



apparatus. In particular, but in no way limiting, it is directed to a
device which finds application in the sinultaneous restraining but
allowing rotational novenent of an apparatus for the collecti@nsapnd
concentration of radiation flux throughoutthe entire electro ggeﬁ¢g 2004
spectrum Where that radiation flux 1is solarflux, thermal power outputs of
2. 2MWV and weyangdioshoul d be possi bl e. Rotatabl e and stpegnahlogragli shes have a
range of uses including: as satellite dishes for comunications, for

el ectromagneti c powerfocussing and as solar flux collectors. It is
desirable that such notile receiving i shes be as large as possible,
primarily because of the weak strength of the flux being collected. 1In
respect of sol aflf cokliediRg spparafzeah@ve effectively been large sails.
Further, for accurate and efficient receipt of the incomng flux, these

di shes nmust also be rigid which thus usually requires the use of various
braci ng structugges r t, distorfion of the dishes . due,tp wind forces,
etc. Consequentlm, \%maaf?%r?éﬁﬁ’ﬁog)rﬁféstedtéa%@ﬁ?'ﬁ@ﬁ[?ﬁ@m%\%?Feiﬂ'atg’rﬁ'd accurat e
drive systenms are absochemiglprogdetiohne resultant assenblies, particularly
these naked mrror solar collectors, can thus be nassive and expensive to
construct. Another disadvantage is that space satellite dish reflectors
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consBruction necessary to neet these denmands of rigidity. Yet another
-disadvantag%tgs tfat hese di shes, irrespective of use but particularly
when used sl raaY p8Il1aBEPFENt. al so require regular cleaning of the
exterior surfaces for maxinmumefficiency.. This is currently a manual
process which thus adds to the maintenance costs of such dishes. 2 2 DEC
2004 2 FolSaichsiwl mppbedwtiowns where it is not necessary to have the dish
directly exposed, prior art solutions to the above problens include the
use of fixed dones to protect the dishes. However, this is not practical

for a sol ar frhese ég@édo%%ﬁtrs ffidre SARCEAERNS ' Holloh" ol 'dhBli ASF P! v of such

sol ar di shes nust
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.



even nore robust to prevent damage from for exanple, hail. it is thus a
general object of the present Invention to overcone, or at |east

amel i orate, one or nore of the above di sadvantages. According t@ & DEESEU{]’;
aspect of the present Invention, there is provided a device forthe

si mul t aneous restraining but allow ng continuous unrestricted rotational
novenent oWwoameappar atus of the type for receiving andimvuetiamsm tting

radi ati-on flux, said device including: a fluid-inperneable shell adapted to
support said apparatus; a restraini ngl means to restrain said shell at a
required position; and a support neans to buoyantly support said shell,

rong at 1 oat] e Ag RGN hiaYesftio S el Vel R b R oans. and

sai d suppolirtefféyof edig sagdigpt ed .to allow said rotational novenent of said
shell at said required position. In exanple enbodi nents, said apparatus may
be selected fromone or nore of the following: | a transmtting/receiving

onei ng. aparLoRles: iR bendee BB Forichide JRteE, ' qui d. 1o be used for

| ensing el ectromagnetic radiation, or chem cal production. 5 Said shell
may be sphﬁﬂilcal ,..Spheroid, cylindrical, or cylindr of d in shape. Said
shel | ray Néhen gzd baliasids adgri. sad linuigayaniirher inslude sbagiedestalihodi ment s

wher e sai daﬁﬁf?n'r'anﬁ-?oéb%d Qﬁ‘ént.sai d shell may be

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



"0 pressurised, whereby the internal pressure nmay be nmaintain [

nore of the follow ng neans: | an external gas gupply and prggsﬂfgngog?sofr
[5 Il gas-release vents, which are activated when said internalg 4p sure
exceeds the external pressure by an amount which exceeds sone pgcbgéeﬂm4
threshold; 111 chem cal conpounds present internal of said shell which
exhibit desicedipartial pressures; and |V gas cont aivgarsseposit i oned
internal of said shell, which release gas when said internal pressure
drops below a fixed threshold 20 Said shell may be restrained laterally and
vertically by said restraining meanss 2 2 DEC 2004 WO 02/01119
PCT/ AUO / 00742 4 Said restraining nmeans nmay restrain said shell vertically
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ballast is particulate matter, said particulate matter may be a vibrating
resonance-fl ui di sed bed. 10 Said support nmeans may be either a |iquid or
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fluid, or permeable membranes through which fluid is forced, may be operated
within said contact area to provide a film of fluid 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



particulate matter of said support nmeans. Said collar assenbly may include
one or nore toroids of rigid or flexible 20 construction. Wen said
toroids are of a flexible construction, the rigidity necessary ﬂﬁr?t&&ﬁrzmm
use may be achieved by: [a] inflating with a gas to a sufficient pressure
to resist conpression 25 by said shell in a given environnment; or 2 2 DEC
2004 WO 024#@b3dQ19PCT/ AUO#100742 5 Lbj filling with adriagwidsand,
optionally, further increasing rigidity by supplying said toroids with an
el evat ed pressure head. optionally, gg reduce frictional contact forces

bet ween said shell and said col | ar senbly, low friction materials may be

used for the nuf act ur S I n the contact area with
said shell. ﬁ\‘p@gn@ﬂo\rﬂ ‘%{/ '}é?%ﬁggt’ %’?fﬁ’dsu%'rﬁ%gﬁﬁéﬁ‘ﬂpg Weﬁ%ﬁ’rsﬁgs t hr ough
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a filmof fluid between said s and said collar assenbly. 0 When said

jets of fldihg Qﬁectaanﬁléa%|né9th@dr{qr§ﬁ@§tln@ﬁhﬁ@wm@ilgenmatmtsdesscrlb@d:ed are

used, sai dafsl b’l’(ﬂv Jray be directed to clean the exterior surface of said
shel B Opt i ona , said collar assenbly may be reinforced against |ateral
di spl acerrent Said lateral displacement may be prevented by the use of 15

vvedges éfﬂrh be nmade of a rigid or sem-rigid material. A
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accordmg to the relative changes in submersed volume from small increments

10 ordecrements in the 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



bodi es of any size or shape when they float in an enclosing container which
isin close proximty to the floating body near the surface of the liquid
or 25 particulate bed which constitutes the supporting nedi um caf QGDEC 200
controlled wunder the influence of externally applied |oads with a ne
vertical conponent. The nmethod is to select the geonetry and proximty to
the floati wgpobodp of the 12 2 DEC 2004 WO 02/ 01119 PGHrAWdnhA9742 6
enclosing region for a given floating body such that an inportant physical
ef fect beconmes significant, and enhances the desired verti cal

stabilization. The effect, and the method for selecting the optinal
geonetry, is described as follows. 5 Wien an object floating in a liquid

confi ned Wdé%g aﬁﬁdfé%!{i@ alipsdrt irfeany/lsjiele tred theodesiredenetationship HEBEEEN he obj ect
is displaced vertically fromits equil.i béi Um posi tglo E@G rgng'é&en di stance
and the suppicaidigplaceroenf andvertisal igregds 9 @H‘qdmoﬁfé %ﬁ%ﬂ i'te “direction. The
degree of thﬁﬁggﬁgﬁggﬁg%&(g\e%{dvo yw th the applied force according to the

relative cK§ ume fromsmall increnents 10 or decrenents
in the vertical position of the floating object. The effect neans that the

position of the object will experience smaller vertl hSi ments for

a gi ven verSdid aadipten duxHagY i ﬁﬂllﬁcge‘ff’yiq r%%ell\ée\f'pééggg‘g?]h{ gbglmr)mc | ar ger

open body .qf t i le is a ship in the ocean - the ocean
i Sy S e

does not in level when the ship is elevated. 15 The
effect is maxi m zed by reducing the volunme of the supporting fluid for the

range of vertical displacenents.for . I M Ji J ef f ect
becorfes si gifhen é@‘ﬁtre‘d‘ﬁi‘éﬂqsﬁ%mbg’r'? Bﬂ%ﬁ?f%&'ﬁ{éﬁié’@%c ‘%%C%Fg% gg%lsfegi:[ Iﬂgr is placed
in close phﬁé@ﬂ%ﬁ%&&ﬁ%‘ﬁleﬂoati ng body. Wthin the desired range of

S

di spl acene he dégree of displacement which results fromthe
application 20 of an external force is controlled by varying the ratio of

the cross-sectional areas,of t i d of the fluid
sur r oundi ngSQ'ﬁzﬁ?c%Yﬁlﬁsé?m?’fVemﬂ%Bgﬁpbg‘g'?éc{%{ég)@g%égfélﬁal supporting fluid or
particul ate bed.

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 reflecting 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.



Adapting the above to the rel evant enbodi nents of the present invention,
the general nethod is to anal yse the elenents of increnental notion over
the 25 entire range of desired displacenents for the known range)oficC 2004
vertical loads which will act on said shell, and to select the geonetry of
said restraining 22 DEC 2Q0 WD 02/01119 7 PCT/AUE1/00742 means and said
support neaoazeueh that the desired rel ationshi p bet wesnavovefsi cal

di spl acenent and vertical force is obtained, over the desired range of
vertical displacenent of said shell. Said radiation flux may be coll ected
by a receiver assenbly positioned i%ternally or externally of said shell
S When said receiver assenbly is positioned |nternaIIy sa c%gceiver
assenbly -mg% gefdféﬁiﬂ reémbRinelmeay IBap- -foeraed Ly metkedsNigh fﬁ&ﬁ’ supported
by said sh ai d recei ver assenbly may al so i nclude a concentrator for
said radiation flux, 10 whereby said radiation flux may be focussed

external |y, e[| Phet abbyiafioncfiRéel hisapbr Siabtiombghdtio itiafiondod

concentr at or ernally of said she sai d concent rfator may be
a metal lized or genrelettdd regbnseof avf&atmlam IQ:OQ'WT Neing g%@ﬁ@ﬁ Yo the
interior of said shel). 15 Wen _sai hﬁ?atmepe' d internally of said shell
is present, said cENEBREFUME UfeﬁﬁSP apertures therein sufficient for

said ballast to pass through as said deV|ce anes In those enbodi nents of
the present invention wherein said agpar at us s a tffé ecting

appar at us, sai @l r efd diat imgmbpgygr Mmays WI?WP d&u ﬁ%q“% e reflective
mrror (haV| ng a pl anar,,s d 5 | $AHOUY lbéatiofbloni n t he
necessary focal H&t"ﬁelg%‘?@& &lg)éugi‘gétg%gpﬁgééé a reflector. 12 2 DEC
2004 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;



WO 02/ 01119 8 PCTI AU01/ 00742 The shape of said nenbrane nmay be pre-forned

by methods which include: ! the application of thermal heat or
el ectromagnetic radiation to selected regions of a flat plane Qo?dBE&i 700k
varyi ng degrees of surface curvature across a nenbrane; !l a flat nenbrane

may be selectively cut and re-sealed or 5 re-welded after the cut has been
made at vawomwsiikoocati ons on the nmenbrane to achi eveecavawoimtsznear curved
surface; Il elastoneric gores may be inserted into a nmenbrane surface to
permt the surface attributes and geonmetry to change under the effect of
varying the differential pressure ac®ing across the nenbrane; and IV

pi nch-folds may be nade, and the material joined by heat, glue or staples
to maintain those fanh dsterhdlecanectioranayeausatbto Bdist deeyriedugacace. 15 Sai d

reflector may be one of the follow ng: 20 [a]l a.reduced-npr e pl enum of
two menbranes bei ngPiFERYIEHEICMEN r%riﬁ%j '8?)‘"5’% Vhﬂﬂf‘tﬁﬁ&ﬁ‘t%gngﬁéﬁﬁ I _
spheroi dal sai d shelgacrcRetARbRY isREll, FRBDfIBINGEtHR] sifetsey @, tidhe posteri or
menbrane being connected centrally via a radial tensor attached to the
inner surface of swiethlsared;, or to sonme other suitable attachment point

Wi thin said shell; the posterior nenbrane is thus pulled anay fromthe
anterior causing a small pressure reduction in the resulting plenum

sufficient to ngOVan MchedseasoressLee bnuAT dfewd oircular rAeMBRrRIbEIE
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;



0 15 20 WD 02/01119 PCT/ AUOL/ 00742 9 an external connection may be used
to adjust the reduced pressure; the nenbranes nmay be nounted opn a ring
which is attached to said shell, thus reducing the stresses o th@fp » }
menbranes; [b] an increased-pressure plenum of two circul ar nmenbranes Sggng
peri pherally conjoined and attached internally to said shell, the anterior
menbr ane bwongetiteansparent to the radi ati on frequencwycraoshoefsz any shape,
and the posterior nmenbrane being bias-cut and mirrored; the plenum
pressure nmay be adjusted via an extfgnal connection or maintained by the
use of conpounds exhibiting appropriate partial pressures; [c] a
thin-mrrored nenbrgne hernetically dividing said shell permtting a
pressure differenti téa%gcﬁ@ﬁntained by the use of a gas or conpounds
exhi biting appropriate partial pressures; the pressure need not be
sufficient to create the curvature of the nenbrane, but nerely to prevent
wrinkling of the m M or matie supsdsuetionnaforsed eprtaet) of indantationpade my be

undertaken by a nunber of.. gt i g t had | ' : n
al titude/azi mut h/ Equat i 8‘th(()3 @?&re&so rﬁtﬁl r?&\?@%%geﬁhggﬁﬁ%w {ogl}[tb%ri t hm

(designed to orient sai gucaneehsgidishel ifdebivediswhasel dédrex of ephiactai d

recei ver assenbl i nt er pret ta: | exter.n tethers; It wi nches;
) \nﬁth sa?c?| sheﬁ[ may ge \fariec‘il %f desirec?;

\'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



122 DEC-094 WO 02/01119 PCTI AU01100742 10 Il jackscrews; f IV notile cups
(suction or forced contact) or indentation pads (which may or may not be
noved tangentially to the surface of said shell if desired), wjogengded ?ﬁﬁ
of contact wth said shell may be varied if desired; S 10 15 20 V padd es
or cylinders which are in contact with said shell for all or part of their
range of rwbatm@n angl es, and which nmay exhibit varwchgue@efssti ci ents of
friction around their surface, such that notion is uninhibited by friction
for sone orientations of the paddleg or cylinders, but not for the
orientations of the paddles or cyIin brs which are invol ved during active
rotation of said shell or_cylinders.m | so exhibit belts
on their surface. whi ch Widh AEdB BPGSESIEYary e iR G ReRieaR B ons,

t hereby reducing fricti aypepBng@®abshes!; the paddles or cylinders may al so
I ncorporate one or nore arrays of one or nore rollers which are in contact
with said shell for sone orientations of the paddles or cylinders, thereby

oyl indere are mount 0N erearibE et Besterdfiouub e poRERRR BE) “arive, 1
whi ch one or nore bodi esalt shell) whidhcisiattashed at both ends to an external
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;



contact with said shell to cause notion, may exhibit variations in the

coefficient of friction around their su
: rface 2 2 DEC 200't WO
PCT/ AUCL/ 00742 11 which are to be used to vary the force act ?%/9(51119

said shell and the bodies. 5 10 15 VII| ' bB
: . 5 an azi nut hal control L
t hrough the polar axis of said shell, which is attached at bo{ﬁdénggglt;%@an

external @bipwgdnd support nechanis
: m and whose angl '
vari ed by external control, and which is wused to rgtpg"trghglgiwa@\s/ﬁtei Fnart;gﬁt °e

Eﬂg ﬁ;lfogef}ned_by the rod; IX a single-end azinuthal control, in which
the motl ro ~said shell is controlhhed by rotation about a fixed point or
egion of contact, the position of which is controlled from an

ihaer ™ aiached 1o a gRETELIRAP B¢ kil 1L e e P aet Con ot
shel |, control led echacardains lssolyed sanacarest e o ahe SHERHS Free to’
) acent o 1o ot WhcheRb R e el R MRER BRI P

with said shell and whi ghighhenhetitdlgempeateet fsglrcesngloln ;\2: gh 2[@ : nbﬁo?ﬁgﬂ

notion withinit; 20 XIl  said shell ma [ ' [
: ; _ y be filled with nagnet [
particles, and nay be oriented by |linear or angul ar m)torg Wn:ghflrgis o

fb] an altitudefazimuth/Equation of Time algorithm interpreted 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



upon magnetic interaction with the particles contained within said shell;
notion may be caused by Maxwells effect (induced currents) or by direct
magnetic action; 2 2 DEC 2604 WD 02/01119 12 PCT / AU01/ 00742 curme tﬁ

be induced in an internal fluid which contains dissolved ions a?a?t 5%4
those of the fluid itself which exist fromthe natural equilibrium

reacti ons @igokhR1e €nvironmental tenperature. [b] an aldriAvedrtazi mut h

/[ Equation of Tine algorithminterpreted to 5 pressure nozzles nmounted in a
di shed bed supporting said shell and vectored towards said shell in a
contact area between said shell and aid collar assenbly; [c] an

al titude/ azi nuth/ Equation of Tinme algorithminterpreted to noveable

tractor arran@eﬁomidﬁgemwe@eapm@enwgehwendér this dgehthm Theienare cont act
area between sai d shell and said coll ar ng?% % b E@b nmass

t hrust er s f Gfinitghy gEnyswich Tanctions; W@Wﬁﬂ ;5%@ of 33y =8 @e The
oo NG TEHOg DriBBERACEANY %Xk is At evel! BbihgTGHe 'EiP‘fﬁ’é"%'?éerf@qU' re the

determ nati on of an-al gorit or orientin gl Ven said shell whereby it
15 may be rmeatoslrs(l-vhrxaxﬁmtlaltlhqcmﬂnetho@@(lmi\fHd@a;rfawrdwetsystem axes. The

det t dert ak f { t
Ol ot at poniaybeehnghyseet sl mthe BSs offaifibliafatimi) drtienls | A,
al gorsthm i g5 4pfthd eirec%hfd# Hﬁ@@fdrb@ isOsdrpBhditiiantothe $adidl IRetblvaafg er one of

si x possible incremental rotations about three fixed axes is applied
(i nvol vi ng ther eantespaf said eotles assemblzoaedd& i Env#RREEXINaE! L hefizottdb possi bl e

hel | 15 cofpertiog i oL AfsSeibiars Bl drmctey o Brhefla B 03, ' °
rotation whighsaBrBuRd &8id shbp (I@'.‘@Hb@éitecﬂrfvéﬂ‘(ﬂﬂtéﬁin iaf anti-parailel sense),
then said shell will rotate about the vertical axis, whereas if one pair of
10 opposing drives is directed to rotate in a parallel sense, then said shell will
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



sel ected. The angular difference is calculated by any suitable function of
the 2 2 DEC 2004 WO 02/ 01119 PCT/ AUDI / 00742 13 angl es whi ch ensg]%sngﬁ,pbﬁl
convergence under this algorithm There are infinitely nany su 04
functions. Increnmental rotation of said shell about the three orthogonal

Cartesian axes is achieved using one of the steering nethods (I-VI, X

XI1). In theoege of nethods (111,1V,V,Vl), four driwereysigens nay be
equal |y spaced around the base of said collar assenbly, and oriented 5 so
that the direction of drive force is perpendicular to the radial |ine

towards the centre of said collar apsenbly, and is in an approxi mately
hori zontal direction. If all four drive systens are directed to nove in

the same aﬂ'ﬁe“[{)é\ﬁcu@?@?@o@r SRuspbrawar t6hied laxisi ofaotatippasi the mhiawﬁhs( rotate in
an anti - paral sense) then said shell wll rotate about verti cal

axi's, wher eaters satdrséaeb@qua@nathoa@%&wréﬁg iRy ippky direclipn} g BH ?tbo otate in a
paral el s r\}?aﬁgs A %gd(s@{g%g&?%é g?ﬁl{hh of BhAlds A%y Olhf‘én Gantggllan axi s

par al | el i'ng e acCtlvated pal opposi ng drive
syst ens. I BarPsdli e Batisedotrbite bnee ki m@homc(aﬁmncedmreiar MNeMmg i s

possible with the particular s _of orientati bove, and
especi al | yngeessenhiy i ﬁﬁﬂ?ﬂﬁ!‘sw S(e§pq)ng! Suﬂﬁoalﬁipgggaﬁ%ét@%ne\?hod will be
refeﬁred t%g g 'rﬁésjy tE}kQ /f&ﬁféd' iRgrehfhtdl mRstof imeunRA/ Dec. )

t racKki ng AP rre "t' e ref ctor paneto rotate diurnally, about an

arbitrary MCB,,ortd\diednhamm affsit aidie Bglsticas, endfusberpoieihis ngremAg Pécl:ase of
met hods (VI1), (VI I

f | of
the cross- SROF HAUBH %l@ﬁysh?e‘?/qr'eggjrgﬁb %n{tﬂ ﬂgﬁ%ﬁépgoe&ﬂé: y@%g& of Ot he
tracking ri ﬂgqﬁﬂyc{éﬁiﬁ'ﬁbhﬂﬁhé%ghsp?étrﬁfrorﬁ&h@ﬁ&@hflmaértwukmga{gmthmy be made to

vary throu € year an hroughout an indivi dual day. In one

enbodi nent |mWhtdhea fixesbretationraxisnis icoployeast & anepatipdar da-d reflector is used
as a solar flux concentrator, nodified RA Dec. or Polar rotation is used:
25 the sun is tracked with the mrror plane at a fixed angle (which depends

upon g 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



[2 2 DEC 2004 WO 02/01119 PCT/ AU01100742 14 the particular |atitude of
operation) to the axis of rotation so the solar flux enters said shel
equatorially and focuses in a polar direction or a direction tﬁmér@&ﬁeﬁﬁﬂq
fixed target on the ground, or towards a fixed point on said shell. Said
shell is caused to rotate once in 24 hours (advanced or retarded when
necessary bwpotm@ioEquati on of Tine). Seasonal sun's alddriauegomer rection by 5
axis changes may utilize an appropriately forned increnental notor nount
track, orto declination offset at th? Sol stices, and furthernore this

i ncremental notor nmounttrack may be Yari ed t hroughout an individual day to

te b adal ' sun e Si |ed pol ar
racking. ayoRcs AfeSRED Bt bbb LooF Bt rmel 8t B ASetbaat on - any
particul ar péayheréselasmgﬂ@am(fs)m skBendmeA®fdnd (7Y RIHHHRR, to'tmﬁf eis
provi ded a nethod for FECEIVIH? and/or transmtting radiation flux,

wher ei n sail@9ehiEAGERT the imirp(4) aad dethereddadhe inner &W?ﬁﬁetqféﬂe Bhelh devi ce as

BT how oXBBEE SELA et aF SinaRRBOH, diERaiR iRt SRERIngal o™ ' O
vx/ner ei n; lﬁcms@thdiwommréxfmatefmrmwh&mstsepamted/byememrrar(dﬁ\ﬁab@utlonSt ruct ed
acc?)r % et t he vention: is a second

cr 0ss- sect i VI fHnptity Hg Ig]coﬁa@edlwnmrp@e %’@l‘t(?bﬁ@?ng\/@%m bei ng
or t hogonal paflaaqiedbREF porffsh B f e !c(zﬁe@}%?r%‘?brgyg n(f:-)?‘ﬁ'Elhg‘Fl"inCtﬁrr( 1)

conprises a transparent sp erica aneter. The shell
(2) is mani¥ aifixed Bﬂaﬂnmrbmnpdypebhgdeémj tTmeetpl'mdhﬁ)earei lQaFSETO'IOQ)hre

Dl st o BihaRadieRie fiona PET, dine o (D il hwate 1 Dopthe urt ace
(2 82)4 ;’Tg r Qesdehbredifét By theMsifd SursesiMe/ tordid f0)AaRRE upSerldifrab8Ber -2 2 DEC
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
off the mirror (4) and directed to any suitable storage means known in the art.

15
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



10 15 20 WD 02/01119 PCTI AUOL /00742 15 surface of the shell (2)
approximately in a plane of great circle by a series of peri pheral el astic
first liganents (6). A second menbrane (7) is affixed to the JpderELrNace
of the mrror (4) and tethered to the inner surface of the shell (2) by a
second liganment (8) in a manner to nmaintain a pressure differential across
the two ap@boexhiadt € hem - spheres separated by the m rpecoavirp49f about
0.02atm. A quantity of water (13) is contained within the shell (2) acting
as ballast. The | ower portion of thf shell (2) rests on a toroid (9)
which, in turn is affixed to a nmenb Gine- type base (10). The toroid (9) and

b 10 f act PET. Th 9 filled with
base (1), Bone e PSR AL e oS b Pl K gl L Loy L1

t he upper w;faﬁg%régenté&@, th@iﬁcﬂlo(nﬂr@taﬂeso contains a quantity of water (12).
The quantity of the water 13)" is sufficient for the shell. (2) to be

buoyant|ly supported within the vessel while bei ng lightly in contact with
the toroid (9). The de fun s as.a r energy coll ector, solar
flux being reflected %‘F%ﬁ‘? ?‘F\err h?r alé’ ted to any suitable
storage neans known in the art. The sheIT |s buoyant but restrained
Wi t hin & he boundaries of t toroid (9) ~ se (10) while being free for
rotational movement as reqtfifed to track~9RKWun. Aerodynanic

finite-el enent anal ysis nd¥#nling of devir@edMWnstructed as above but with
shell (2) of differing radii has denonstrated that currently available

| [ uf fi.ci | d-i nd whi |
St TT1 pr ovrd RnlRapes FURRaRtEe o8 PRCRPL MR IarPianes BrsRSal Sipect ca
thermal 12 aﬁomh%ﬂ%e %é&é@?ﬂlﬂ@m%’?ﬂo%@& 148 e deviée 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.



5 10 15 20 power outputs (operating at a 45 degree bounce angle) for
differing shell (2) radii are presented in the follow ng table. Shel

di aneter Thermal output (kW | On~- 60 kW25m - 380 kW 4Q§12[§§p2myy 60m
2.2 MV Additional features of the device as described with reference to
FIGS. 1 & 2 above which are expected to be incorporated into the device

i ncl ude: (@hohipee the mrror (4) should be designed pg@aili@b7ah NCOM Ng rays
are not focused at a point directly back towards the line of sight to the
sun, but rather in a direction which nmakes an angle with the incomng fl ux
(typically 40 degrees, but varying with | atitude) then the mrror design
must be selected to c|Josely match an off-centre parabolic section with the

average requi r ed"GHRET ggrRorates f‘_awrcf&w-m'@awm%%sew@§@Siﬁafpﬁﬁ oxi mat i on
to this secti oapiddineHofbite} aIEHgltl‘léiﬁlﬁ{lfthéaﬁé&iqﬁt Eﬁﬁor}etd%m ?%' p design
céentre reinp

Is fixed by choosing the strip Ines to anes ich are
radi al with resiettorhya meuptngiodiwiih pegrendcutarspats, ¢qually digidbutécdhe fromt he
par abolic focus tq the,parabolic base-of - how lnt), The myror (4) would
Cona st of 30 oF cRATEUIAT SERES el B eyt i iE e ndien ALahess, ¢ { i g
fashi on usi ng athgsisVigSo pldlide TRHALK HEtHRY SEINGCHIRPSstBhs BBYS Md1g bet ween

t he |de3I off-centre parabolic dish and the final rirror shape.

Addi tional |y, <liggmentof thechiitie, aod thedateeireml thessl spnsars iz used ther adds to

t he accuracy of__the . 1Lrror is.digitally tracked to the sun
In such a way JS*‘&%*%“%@E?&&%% lr@oﬁyﬁT’er‘f"l ux onto an external
receiver.
(¢} 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
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I ncorporates four flux-msalignnment sensors, positioned behing% E

coll ector along the flux-focus direction, supported fromthe 12 EEO?O@N
a nmounting rod with perpendicular spars, equally distributed in an angular
sense around the line of the rod. The function of these sensors is to
provi de fegdhagkoto the shell's drive systens as to tegayalopgnnent of the
mrror, and the data fromthese sensors is used to refine the performance
of the tracking system (c) Four driye engines and drive contact regions
are provided, designed SO as to provtde six independent degr ees of

control |l abl e notijon re S that t rror's
angul ar ori entaq‘f'%‘f‘?'ﬁgog%ch? {ﬁquge \f’i‘f3 |enﬂ g@?ﬂ%@ﬁﬂﬂt% Yati al
di mensi ons, andyRache sﬂemﬁéﬁb\fe‘?% ﬁﬁﬁﬂé Weth S BictibRASeSiktamRE] ON. The
drive engines are nounted on four flat plastic sheets attached to the

toroid, which are wedge-shaped with a curved edge to nmatch the curve of

the toroid wher . T e s of the s ar to be nade
buoyant wi t h 1158 e ARt ROl RESREFe d robBR et osBlns o petwoen
the sphere and gé”aﬁ?svkﬁtehr@ssmétmoﬁtdbstﬁfd@é@ﬁrﬁdé?bfﬁéérﬁﬂd@e@'[ﬂd@ units are
possi bl e fwhich are_discussed belowin nore detail with reference to FIGS.

10-13). 20 The POGEe soRI&Mtmdiredioniolwtatiansf the pagslipmdiagdbe shelll e from the
horizontal thr qgﬂ{‘:&ﬁ&cﬂ(ﬂ%&ﬁ& %érﬁ]éﬁﬁh Weeﬁécfuqe h@'fé éﬁﬁﬁ@% h?i figt ati ons.

This brings it contact S a sma orque on the
shel |, whi ch r giositioningsf tsdiehéll may bedichiectd dntmerrmﬁarhttesbalpohmé he col I ar
surface of the shell. The contra-reduction is achieved with a standard

epicyclic 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.



base's radial line in the direction of the drive systemin question. Wen 2
DEC 2U WO 02/ 01119 PCT/ AU01/00742 18 a drive is not active, freg ﬁ@(}'fﬂﬂﬁ
at either end of the paddle for that drive allow the shell toﬁas e
the paddle with Iow frictional resistance. Each major arm of the paddle
I ncorporates a contra-rotation reduction gear system so that the outer
surface cywongensof the armrotates in an opposite ema@etesthe direction

of rotation of the paddle, when the shell is in contact with the upper
branch of the paddle. This ensures that fine positioning of the shell may
be achieved, with minimal stress upom the surface of the shell. The

contra-reduction is achieved with a standard epicyclic gearing. 5 10

Digital t rg@@rgﬂaséﬁ%)éitéﬂﬁﬁﬁv&émhmﬁmé hieatcare rexpectpd $otdfien oo Athe sun, and
from t hat uce the required position of éhe B1 rrﬁﬁ,r f%%%%té s designed
bounce anghwreadvartegesaditie piesent ibvantion AER0eSSFIPEL WP e ontrol system
sel ects one of 6 possibl.e r |Qn: /118 thBse poesible and
activates {Uief &?8??@3"&%&%@%{% rlgggt?:(r%(%)lr é?nfgW%IFeedbagkﬁr om the four
f1ux-m sal Eﬁ%ﬁﬁﬁerﬁ@ﬂﬁ(@?&ei@caﬁamews fo poinseessardy isi e iksfealyis ol to

optim ze the flux collected. 15 A fj drive, engi ne having only degree of
rot ati onal aBdeed&ﬁ%d?OVﬁéN!t@@fﬁrﬁmtoﬁg\ﬁ 10%']%% nmodul es can be utilized.

Each nmodul e includes two free- running drive rollers and a central drive
roller which may either consist of one or two cylinders, att?ﬁhed to the
centwal cylindeFigh)s eansstofross-seatioanl dewvef a5ecend SPOUMRIHEAF of three

parallel central drive cylinders, .it ia al so possible to use two
cylinders, wherdevigaeohingdresenynvaptign, Ag

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.



| arger than the shell contact cylinder. It is also possible to replace the
cylinders with a contra-rotating reduction belt. 20 '2 2 DEC ZOOiV\D

02/ 01119 PCT/ AU01/ 00742 19 Cther possible alternative enmbodi mentss 2t BRE 2804
expected to offer one or nore advantages of the present invention are
described with reference to the further acconpanying draw ngs identified
as fol | owswolozvfibese possible enbodinents, |ike ref eceneeygouperal s do not
necessarily referto |i ke features as described above with reference to
FIGS. 1 and 2. 5 FIG 3 is a first cross-sectional view of a second

enbodi nrent of a device of the preseat invention; and FIG 4 is a second
cross-sectional view of the device of FIG 3, the sectional views being

ort hogonal F@Ge&%ﬁ:’c@t&hﬁl’én Jidw oF 8% davieadf FICShdr & 2yrferthen insldied t wo
concentric toroids (4)

, one mounted 10 .on_top.of ih i th the upper
toroid bei rjatifg armeatiile assembligst(@ N ﬁéﬁd'?ﬂfé"”ﬁ“ U%‘?‘“’ﬁ"bc‘l?‘oiﬂﬁgﬁér"amé'%'oroi ds

provi de gr eﬁé}g‘éﬂ%%ﬁ'ﬁé&e bt ﬁ%ﬁ“%ﬁ@%‘@égﬁ*@%b%émf‘ have a specific use

i n higher g cond IS a cross-sectional view of a
third enbodi rent of a device of the present invention. 15 In FIG 5, there

are illustrated four, concentrictoroids (4). k s, each
with a decreasifi§. dilgggtiah vViewdf &, 8@'%9@'51%;5?5?‘%"!5%@5%% gfég%‘ gne. The
fourthtoroid'iiﬁvémfdﬂted on top of the three I ower toroids, in the

interstice between the outertoroid and the ad) acenttoroid. Once again,
mul tiple toroids provide even greater overall rigidity. 20 FIG 6 is a

pLan vl oW Uy adpicts s P e dt th8laclichd PR 1 BS, RifepfHoludifyent ton. 2 2
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



WD 02/01119 PCT/ AUOL/ 00742 20 FIG 6 depicts a plan view of the device of
FIGS. 1 & 2, further including rotating armature assenblies (2) in a
radial formation which, in operation, contact the surface of t he? s?h@[[j )
and permt rotation thereof. FIG 7 is a plan view of a fifth enbodi ment "0
a device of the present invention. 5 FIG7 depicts a plan view of the
device of Wo@30il & 2, further including rotating arsatameecassenblies (2)
in a tangential formation which, in operation, contact the surface of the
shell (1) and permt rotation thereo FIG 8 is a plan view of a sixth
enbodi ment of a device of the presen I nvention. 10 FIG 8 depicts

di nal | [ its
St achod 1 SNk BEGRLy I 8 [dBleRURLS Bh o @Rnb i REhtSn 1he
repr eslent aplasﬂcmﬁomm;c{rlﬁ)/ensmeta bd):isiamtg;ﬁéswr?rbeﬁhé?en the Et{nfédaﬂd (ﬂwt@l cts alnl
- ction, geari stemrepresented _as two sma
oyl i nders shel TheBisehoBeidibeatedetrathias BRI melich ool HaUERdN ns 15
t th y! set by the
et on Dyendisfiondieal fodkei (7)FREAFRLopG: LRE SRR MAICALLEL ST
ext er nal cyboveithe grigine, which ser@esibpiotats the diivesframetasseaiblyi ew 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

| ow-resigtance FtIGamwéF@% SRy I4tbra) {?iéw'o?a%!n@g@n@m@étré@? RRERLELO
PCT/ AUO/ 00742 21 she Buoyancy in the rollers thenselves and in a

buoyancy tank beneath the plastic nmount (16) ensure a constant pressure

bet ween t hﬁ’ngrdrﬁftﬁ L@ﬂi éq@gg I #FL(%EHF rﬁg rﬁé GivéS {lva?e& 3nd ?St%hﬁéj trt])eeneat h the

plastic no
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.



by a translation gear housing (7) fixed to the upper side of the plastic
nmount, above the engine, which serves to rotate the drive frame assenbly.
5 10 FIG 11 depicts a second lateral view of a drive unit iIILth@Eﬁdzbﬂ
FIG 8. The drive unit depicted in FIG 11 has the drive activated and
rotating the shell. As the drive turns, the epicyclic contra-reduction
gears (10)wangoiiacti vated. The ensui ng count er-r ot at isga0bidoae drive
cylinder has the effect of producing a small change in the position of the

shell, despite a relatively large change in the position of the drive
systemitself. The drive cylinders (#1) have a rubber or any non-slip
surface, enabling the cylinders to grip the shell. FIG 12 depicts a first

al ternati vendrd entioh casplrits- singlydevin aaultiples he terprsédadilis N nvent i on.
The dr e, e Prageritidenti can DAALS, 09

is a polar drive, wth th r drive axis (18)
15 i || ust r ek, inkheatmospisHe 6F B 0258 O FHISTOF-8PFCR éﬁoﬁﬁé’@e unit for use
with the device of the present invention. 20 The drive unit of FIG 13
illustrates three orthogonal cross-sectional views of the drive unit which
is fixed tQyidiesdidsisellfaré trebd demloykd withie lge kediesefavatek e Taiithg rol I ers

e o oSt e TRt o Bl B Pipia fy | noct ve
ool ng 1£g'§,hg%rié}[ﬂi%%%@e%§@ﬁh}hiéw Bl BRefRRd! relativé e thehedith op 2 DEC 2004

The present invention can_ operate- singly or
in myltipl egerelytfedastativake peaiby bonadaiies)i en Phéb‘a\f@rﬁ?pﬂﬁa&gcﬂf %? space or

ﬁggfégf ofs p\%;gﬁp? hlp%r{grr)f{g@\é%ﬁt?olss%t%mssqﬁé& Se Aidered tOfhcde8BbON@stied, thin large
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



nmust be constrained laterally. This may be achieved through the use of
rigid boundaries placed underneath (which may be fixed relative to the
earth or 5 nerely fixed relative to nearby boundaries), on or aljoye EGe
surface of the body of the water. The control systens may be attacﬁ 2@%
t hese boundaries, or may be nounted separately on the base of the body of
wat er, or waympossess their own internal buoyancy teoraumymisa t he desired
| evel of contact wth said shell. 10 Wien deployed at altitude within an
at nrosphere, said device(s) nay adopt,,one or nore of the follow ng
configurations: 1 each said shell may~ be | ocatable and orientable in the

at nosphere by meansF%g Hlf%{”@”%ﬁ% Smefﬁrbr (? g@é&%&r%@@td’r cﬁrLétc{ on by neans

of relocation of ba sai or by ‘means of a
fluid piping syst ensu@cdx;ormdtettmmntrorm@y/be mMitﬁmltbaéaoﬁrsgidﬁfeHat tached to

a controlling body; e abov contr st ens to a,set of said
shell's connected i f' '%S’tFF’r?Q SEY ﬁqﬁglcgqheilégﬁgswhqqa%qlgé)q-pm menbr ane
heet t th f tact;

sheets or nets; e¥h %égrﬁﬁeéﬁirﬁéi% H&W@Hﬂ&inl?e@rﬂéyﬁéh grface contac

the control may be in to eac or'tot eenserrble of
said shells as a whol e 3 t he above control systens may apply to a set of

sai d sheII con ct WO ,.0r ee-di,nensi onal cture py means of
>0 DEC 2008 B%ﬁ%ﬁ%}%ﬁlﬁo‘ﬁ?}’@eﬂsd%‘ﬁﬁ?ﬁ may dH?ﬁné r ks,

menbr arke Shﬂ@ltn%\ﬂ@rpé?i@hérailgrorcbﬁéﬁhlly S406EFR. AANh@ehse bNEERRI i3t MRY be

i ndi vidual to each said or to the ensenble of said she s as a

whol e; cl osellgniiondbessilectiosrdsvios arfarggbmey bephysicallyeansicotsdito the uctures nay
be used. 5l 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
10 g 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

I3 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,
20 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

25 ballastand through any exterior liquid support held in, for example, the collar



15 20 25 Concentrated flux fromthe thus-depl oyed device(s) may be
harnessed internally, peripherally, or externally as desired. n% the case
of external flux collection, the collection device or target &MC 2004
physically connected to the shell system or nmay be detached fromthe
shell system |f detached, the «collection device may consist of a
gas-fill edwdieedygibl e upon which devices for energy geTatatioon,

transm ssion, and chem cal production and transm ssion are nounted.

Chem cal s or electrical energy gener?&ed may be transferred back to the
shell network for operation and mai nf'enance purposes. Electrical energy

may be use t 4 LAl L : transferal
o enor gy St RENE T BB SRIBR A K BTBR FRbdlie ey e
achi eved t Hatricgie then pder art nchagishisesndviiushoffor dinahtial ecoreasies in nove

around the shell network and any target structures. The shell for high

at mospher e COBFMNG98e use, is usually devoid of internal ballast. The
present invention can thus serve a nultiple of uses frommcrowave dish to
a solar flux collector and can be used - singly or in nultiples -
terrestriallf yill benagpieeiated thaththeagbwspteseribed embegiamantorare dydy of - space
depl oynent . . I joys.total rotational notility, ca e fully

st eer abl_e, e&%%&f’&@é%@}’n‘a{em o%%{q&%i %@?Cfsapthﬂ P{PSgE %J‘W@P%?réé\nﬂy{%ahje to this
total rétamieuiRdations hhd biteratibfs caiied hab@herte vimabidddring Mmed f - ¢l eani ng,
as its entire exterior and interior surfaces may be cleanserg by rotation

t hr ough, f dvealivgmporcept as defined indhe fallewingselaimsd t hr ough any exterior liquid
support held in, for exanple, the collar 2 2 DEC 2004 WD 02/01119 PCT/ AU0O1
/00742 24 assenbly. The nounting and support mechani sns require | ess
material to fabricate than prior art nechanisns and thus offer financial
econonmi es in



construction. 51t will be appreciated that the above descri bed enbodi nents
are only exenplification of the various aspects of the pre%ﬁﬂt EEVﬁmﬁion
and that nodifications and alterations can be nmade thereto 'tg t
departing fromthe inventive concept as defined in the follo }% i f4 .2
2 DEC 2004 PCT/ AUoZ/ 04742 Received i 8 Septenber 200%& 5%&91 ‘y%Uiéégzg
device for the sinultaneous restraining but allow ng conti nuots Pemoer 2
unrestricted rotational novenent of an apparatus of the type for receiving
and/or transmtting radiation flux, said device including;, a

flui d-inpermeabl e shell adapted to supgort said apparatus; a restraining
nmeans to restrain said shell at a required position; and a support neans
to buoyantly guapest said shell, said support neans adapted to allow
continuous novenent of said shell along at |east one non-vertical axis; 10
wherein said, restraining neans and said support neans are further adapted
to allow said,rotati i : | Laed position.
2. A device al‘ de?ﬁ H@H% r‘SPCTﬁ g?ﬁ]ﬁpltﬁ?@%rﬁ?t%@lﬁ% bgﬁjgg(?@ipgg@”g%ﬁect ed from
one or nore of thengstiged rotpional mevementaoks an tdppacdtue ofithe dgpedrar at us, 15

a reflecting apparatus, ang a | ensin aratus.,.3. .A device as defined in
Caim| or O aim SECaRg &7 ré@ﬁﬁmélmﬂ'?&g@m @!}hﬁ?‘#gﬁ\"@ Eﬁﬁ‘é’ﬁ’@r ,
cylindrical, or Cylindroid in shape. 20 4. A device as defined In any one

of Clainms f to 3, wherein said shell is
- 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.
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transparent. E HDED SHEET 1! .! u a.,. | 2 2 DEC 2004 PCT/ AUUJ/ 00742
decei ved 18 Septenber 2002. 26 5. A device as defined in any one of C ains
| to 4, wherein said shelf Is hollow 8. A device as definel 7 DEQ a0h 5,

wherein said shell is pressurised. 7. A device as defined in.C_ajm.B6,
wherein the interval pressure of said shell Is mintaingd.by fHSUg1/Q0m42
one or nore of the group conprising s an external gas sgg y %ﬁ%@%ﬁ%@l

control, gas-release vents activated when said internal pressure exceeds
sone specified threshold, chem cal conpounds present internal of said
shell which exhibit required pressur eg, and as containers positioned
Internal of said shell which rel ease gas when said internal pressure drops
below to a fixe : I i | fi anwoaengé Cainms |
to 7, wherei }%u sa?\dﬁé\ﬂgFgldgﬂngdemng%\ﬁggﬁlﬁren?gl q°3%§§/ﬂéggﬁ§£r estraiéni ng
means. 9. A devi ¢wliaw. defined in Caim8, wherein said shell is further
restrained is vertically by said restraining neans. 10. A device as
defined in Caim9, wherein said restraining neans restrains said shel
vertical ly by, bald aglicd e defintiddn ORlimns, Whefah Sai RRLN is p?8sshibised devi ce as
defined in Caim210, wherein said ballast is either a liquid or
particulate matter. 12. A device as defined in Caim1l, wherein said

ball ast Is a4l iqu : ' | ' ' [l said
liquid furth&r | A flovice? s Oefifiel R §Wh@§ﬂ’dﬁ“§r‘%ﬁia?b?%aafé3§’%@nt. ENDED
801E 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 internai 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 ]
L]

AMENDED gHpsy
IPE/aL



| PE$ | AU 2. 2 DEC 2004 WO 02/01119 PCT/ AUO /00742 27 14. 15. 516. 17. 18.
0 19. 520. 21. 022. A device as defined in Caim1ll, wherein said ballast
is particulate matter. A device as defined in Caim 14, wherei qgs?ieﬁl
particulate matter is a vibrating resonance-fluidised bed. A devi %Es 2004
defined in any one of Clains | to 15, wherein said support neans is a
liquid or pwartoGiyl ate matter. A device as defined in pgraigiinbaz wWherein said
ballast is particulate matter. A device as defined in Claim17, wherein
said particulate matter is a vibrat ggg resonance-fl ui di sed bed. A device
as defined in any one of Clains 16 t0° 18, wherein said support neans

I ncl udes a.qgol | ar e . 0, ' e l. r,posrti.on of. said shell,
said coll arﬁass‘grﬂﬁ%&%ré@gg%fﬁfe%{nsgﬁgh Pﬂq&‘fn@r%ﬁ\l%éq ﬁa t$ Bﬁftﬁ@tpﬁat ter of
sai d support neaafier. A device as defined in Claim19, wherein said collar
assenbly includes one or nore toroids of rigid or 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 Cdaim?20, wherein said one or nore toroids is of a
flexible construction. A device as defined in Caim21, wherein the

rigidity necessary for use of said one or nore toroids is &t 9EEdZ
either by inflating said one 2 2 DEC 2004 PCT /AU01/ 00742 Req T’/ﬁgm o
]

Sept enber 2002 28 23. S24. 25. 10 26. 15 27. 2028. 29. @rL..ARE¢R @Zth
a gas to a sufficient pressure to resist conpression by (ic?g'?d S eﬂt mbierr? 2

given environnent, or by filling with a liquid, A device as defined in
Claim 22, wherein said rigidity achieved by said filling with liquid is
further increased by supplying said ong or nore toroids with an el evated
pressure head. A device as defined in anyone of Clains 19 to 23, wherein -

low friction mt@mhaelodid vwm%fAbﬁsQo a%nﬁﬁi@ﬁtipegﬁwt'oqe@igi donfiprassiendl y in the
contact area with said shell. device as defined in any one of Clains 19

to 23, wherein jdtssad shelling givanenyisermertdoibit Ming witfea gidact area with
said shell to provide a filmof fluid between said shell and said collar
assenbly. A device as defined in any one of Clainms 19 to 23, wherein
perneabl e m@gbr akdsvickas dginedin Caifnl 28, whereli said dgidity schiowdbyosaidl wi t hi n

the 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.

AMENDED SHEET
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contact area with said shell to provide a filmof fluid between said shell
and said collar assenbly. A device as defined in Caim25 or Clsrﬁi 26,
wherein said fluid is further directed to clean the exterior 4 HEE ohos
said shell. A device as defined in any one of Clainms 19 to 27, wherein said
collar assenbly is reinforced against |ateral displacenent. A device as
defined i nw@loaome28, wherein said | ateral displacenmenicriavorgprsevented by the
use of wedges. 2 2 DEC 2004 WO 02/01119 PCT/ AUDI /00742 29 30, A device as
defined in Claim?29, wherein said \/\/eg%es are made of a rigid or sem-rigid
material. 31. A device as defined in ai m 30, wherein said wedges are nade
of a sem -qq Qi rd 3 Vi . i I L m 3 wher ei n
said sem - r:fidgi dﬂ%?stgr%iéa ?ﬂsn%(étm e@ﬁe%%ﬁ%ﬁ%“%&lﬁ&é%r%?%@eé?%levi ce as
defined in C aingi8br seimerigidnhatefiai e are a nultiple of said tyre which
surround said collar assenbly. 34. A device as defined in any one of O ains
1 to 33, wherein said radiation flux is collected by a receiver assenbly
posi tioned qqnt e r : S al . ice as
defined in 3(131‘ ai %Q%Z!ﬁvﬁeqegﬁngd?ﬁib?@?cﬂ'g‘{r{éf{)er{ﬁ% F@x‘ﬁ?@égo?régg?ﬁigp%y a

recei ver assenb$gmigigid thateral. i nternally of said shell. 36. A device as
defined in Caim35, wherein said receiver assenbly is fixed or notile. .5
37. A device as defined in any one of Clains 34 to 36, wherein said

recei ver aggenbhYevigeHeRRANESTh OMirh 31IwABRN 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/ AUO1 00742 oBﬁald 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.



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,





