1 An apparatus for supporting a reflector and a method of assembling the
same 5 Field of the Invention The present invention relates to a support
structure for supporting a reflector of any usable shape, scale (which
includes nanotechnology and applications in MMIC), and contour that may
be needed to concentrate or disperse light, sound, or electromagnetic
waves. It 10 relates more particularly, but not exclusively, to a reflector for
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parabolic reflectors, particularly ones measuring ten feet in width and larger

have been used in a variety of applications, including as solar radiation
concentrators. The production cost of these applications, however, has
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of assembling the support structure.

15 Background of the Invention
Large parabolic reflectors, particularly ones measuring ten feet in
width and larger have been used in a variety of applications, including
as solar radiation concentrators. The production cost of these
applications, however, has always been high, which has limited their

20 use to a subset of special, well-funded applications.

Material science, design and manufacturing process are three factors
dictating such high production costs. Usually, the support structure is
desighed for a particular reflector, and is not usable for reflectors of
25 different sizes. For example, support structures designed for
reflectors deployed in protected environments will not be able to
withstand weather, including wind, precipitation and temperature

swings, without damage to either themselves or to the reflector.



reflective elements -hexagonal, triangular, square or circular in shape. An
example of so built parabolic reflector is described in U.S. Patent 5
6,064,352. A further parabolic reflector support structure is described in US
Patent 4,611,891. Though decreasing overall production costs, this
construction technique does not necessafily solve the need for adequate
support for the individual reflective elements subject to weather, does not

alloWSorediiesngRARAUTERM, SASta0eS RotasseTmiBtely italfigaizeqflector

sizesgpfiBeueeESBHClERGIRMRING §SREvEOREavidB I BUifisient levaiPkly small
reliability, the support structure of reflectors built for outdoor use shou
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without _measurable deviation from the gverall reflector shape. In addition,
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reflector, which avoids or at least ameliorates the disadvantages of existing
support structures for reflectors.

To provide a sufficient level of reliability, the support structure of

reflectors built for outdoor use should desirably provide adequate
support under normal operating conditions (for example when
15 repositioning) and protection under inclement weather without
measurable deviation from the overall reflector shape. In addition,
such a support structure should desirably be easily and inexpensively
manufactured and assembled on site to avoid or minimise the use of
special tools during on-site assembly and therefore allows easy
20 scalability. It should also be easily maneuvered when assembled (i.e.

not excessively heavy).

25 Summary of the Invention
The present invention aims to provide a new and useful support
structure for a reflector, the reflector using such a structure, and

components for the structure.



5 In general terms, the present invention provides a support structure for
supporting a reflector. The support structure comprises at least one section
having one or more first contouring profiles having a pre- determined
geometry and a plurality of support members for 10 supporting at least one
reflective element making up the reflecto® Each of the support members
comprises hinge means for coupling with an adjacent support member to
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f this invention is defined in claim 1. The contour of the support structure for
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with an adjacent support member to form a common hinging axis and
mounting means for mounting onto the first contouring profile. Upon
mounting the support members onto the first contouring profile,
15 adjacent support members are maintained at an angle with respect to
their common hinging axis determined by the pre-determined
geometry of the first contouring profile, so as to define the contour of

the support structure according to the geometry of the reflector.

20 A first aspect of this invention is defined in claim 1. The contour of
the support structure for a reflector is thus defined by the pre-

determined geometry of the first contouring profile.

In a second aspect of the invention as defined in claim 20, there is
25 provided a support member for supporting at least one reflective

element.

In a third aspect of invention as defined in claim 25, there is provided

a combination of a reflector system comprising the support structure



using a first contouring profile having a pre-determined geometry, so that the

support structure defines a contour according to the geometry of the

reflector. 10 Preferred features of the invention have been defined by the

dependent claims. In particular, multiple sections of the support structure of

the reflector may be constructed using redpective first contouring profiles.

The multiple sections m&y be interconnected by at least one cross element
4r,
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according to the geometry of the reflector. 20 Brief Description of the

Drawings Preferred embodiments will now be described by way of example,
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composed Figures 1A-1D, illustrates a support 25 member of a support

StruBfEaer fePelfth CbABTREY FifLRsSHR AT ASrariunaef adglsstor
supperhgenfipetscoitiguiang pedfgdmercernacied- fidereninbdstiatas etaino
of ian]ercon ected s‘tRJIEEort members g;tﬁlié;ure 2;5 Fiequre 4 illustrates a h

contOaE forifed PR kingF e rELEs ShtefooRRRIYE sAFERMEHREmERrthe

of Figiim3tiyigfeHe ittagisates.the contour of Figure 4 being controlled by a
first contouring profile; 5 Figure 6, which composed Figures 6A-6C, illustrates
a Cross

10 Preferred features of the invention have been defined by the
dependent claims. In particular, multiple sections of the support
structure of the reflector may be constructed using respective first
contouring profiles. The multiple sections may be interconnected by
at least one cross element having attachment means to one or more

15 first and/or second contouring profile(s), so as to define the overall
contour of the support structure according to the geometry of the

reflector.

20
Brief Description of the Drawings
Preferred embodiments will now be described by way of example,
with reference to the accompanying drawings, of which:
Figure 1, which composed Figures 1A-1D, illustrates a support
25 ~member of a support structure;
Figure 2, which composed Figures 2A and 2B, illustrates
adjacent support members of Figure 1 being interconnected;
Figure 3 illustrates a train of interconnected support members

of Figure 2;



element; Figure 7 illustrates in side view four sections of the support
structure interconnected by a second profile; Figure 8 illustrates staggered
sections of Figure 7; 10 Figure 9 illustrates three sections of the support
structure comprising suspension elements and intermediate connecting
elements; Figure 10, which composed Fi§ures 10A-10C, illustrates a

particular suspension element of Figure 9; 15 Figure 11, which composed
Figures 1FAGYID 4Ilistpitates pLoBtRAiARIMREIRY WorkigiRy Hiepserebihe

Figurectcbigneette WipgorOmBRSBESgeMIEgdrhRnd 128, illustrate a

support member having non-essential openin

. Figure 13 illustrates a
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confpeses hitauiesd HrokAs, illustrates the various retaining means of the
support member of Figure 1 to retain at least one reflective element; Figure

15, which EHHP®sBd BiifrBs GRPEEINGAMERS LA SuppbietiRlthed Cross
havisigmentyed working surface; Figure 16, which composed Figures
16A-16D, llustrate a%acent support members being interconngﬁted by a

snap-fit actig80 6
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gure strates stag sections of Figure 7;

Figure 9 illustrates three sections of the support structure
comprising suspension elements and intermediate connecting
elements;

Figure 10, which composed Figures 10A-10C, illustrates a
particular suspension element of Figure 9;

Figure 11, which composed Figures 11A-11D, illustrates a
particular intermediate connecting element of Figure 9;

Figure 12, which composed Figures 12A and 12B, illustrate a
support member having non-essential openings;

Figure 13 illustrates a particular contouring profile being
electrically controlled;

Figure 14, which composed Figures 14A-14C, illustrates the
various retaining means of the support member of Figure 1 to retain
at least one reflective element;

Figure 15, which composed Figures 15A-15C, illustrates a
support member having a curved working surface;

Figure 16, which composed Figures 16A-16D, illustrate adjacent

support members being interconnected by a snap-fit action.



of the support member 101. Each support member 101 comprises a 5
working surface 103, a body 105, and hinge means (shown as
interconnecting elements 107 having barrel-like structures). The working
surface 103 features an integral channel 109, through which at least one
reflective element (not shown) is introduc®d and retained. Further, the
working surface 103 transfers its mechanical load (e.g. 10 the weight of the
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coupled or interconnected to the support member 101 via the
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101, so as to form the suggort structure_ for supporting the reflector. In
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element 10%of each.support mempber 101 is_shown in Figures 2A and 2B.
i DAIGLar TR NP BR T SAIE6 BUEobP BBIRES Cer D R RS (€-6.
10ntetbennesiiig etfnmerisrifeofitike atliatent suppodnvizoversntal, ogle like
Figure 2B illustrates the adjacent suppert members 1]g&§o interconnected
by A 6in BERCIPHE R 1Rs G RRHALSh LR B0 Spse i L fp i acent
mersibppo HO ndnerieére idritts areonvuptelingingtendsrddStadbathiewipport
adjacent support.members 101, so 7 interconnected or hinged, pivotabl
rota?aearﬁgﬁtpth?eg or\r/w'r%o%]ﬁin'aijfr%connec ing e?emen(%s !ﬂ?f ’T%e TbocK/ 105
comprises two rectangular guide openings 111A, 111B for assembling
15 multiple support members 101, so as to form the support structure
for supporting the reflector. In particular, the two rectangular guide
openings 111A, 111B are spaced apart by an offset distance (“X”)
measured between the centerlines of those openings. Because the
structure of each support member 101 is identical or similar, its

20 arrangement within the support structure is easily interchangeable.

The operation of the hinge means (i.e. the interconnecting elements
107) of each support member 101 is shown in Figures 2A and 2B. In
particular, Figure 2A illustrates a pin 201 being inserted through the
25 interconnecting elements 107 of the adjacent support members 101,
while Figure 2B illustrates the adjacent support members 101 so
interconnected by the pin 201. The hinge-like connection between the
adjacent support members 101 therefore forms a common hinging

axis 203, such that the adjacent support members 101, so



axis 203. Figure 3 illustrates a train of four support members 101 which are 5
interconnected, by using the pins 201, to make up a section of the support
structure. (A section can also be formed by any other number of support
members 101, so long as that number is more than one.) Accordingly, the
degree of freedom between the adjacent upport members 101 about their
respective common hinging axes 203 allows 10 the working surfaces 103 of
thedBISFRBRGAEGARIM098E, RPHRERRNATC RO ReGREYTRRR/E1HEING
geogiglp Specifically, each working surface 103 of these support members
101 acts as a tangent to a line of desired geometry. Since the reflective
elements are supported and retained on these working surfaces 103, a
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401 in accordance with the line of desired geometry, as shown in Figure 4. In
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support members 101 provide 25 sufficient support and retention to
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tangent to a line of desired geometry. Since the reflective elements
are supported and retained on these working surfaces 103, a reflector
15 formed by the reflective elements would therefore have a contour
401 in accordance with the line of desired geometry, as shown in

Figure 4.

In constructing the support structure, its size is determined by the
20 size of each support member 101 and also the size of the individual
reflective elements which make up the reflector. As for constructing
each support member 101, the ratio of its functional width
(hereinafter: “FW") to its working surface width (hereinafter: "SW") is
chosen such that the interconnected support members 101 provide
25 sufficient support and retention to the reflective elements, whilst
minimising the number of support members 101 used. At a minimum,
each reflective element is supported and retained by a support
member, whilst the maximum number of support members used is
only limited by practical considerations. Typically, the width of each

30 reflective element is about the same as SW.



8 To establish the shape of the section of the support structure, as defined
by the working surfaces of the support members 101, a contouring profile
501 of a pre-determined geometry is inserted 5 through the rectangular guide
openings 111A, 111B of the support members 101, as shown in Figure 5.
The contouring profile 501 prevents the Support members 101 from pivotably
rotating about their respective hinging axes 203. Because the adjacent
support members 101 in the section of the support structure are maintained

10 ataneanoda sHthreseReie beithasreetivhcemmn biNghngaxetudtire, as
determined %{le contouring profile, the contour of the working surfaces 103
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15 the section of support structure can therefore be constructed by
interconnecting the support members 101 and then inserting the
contouring profile 501 having that particular geometry through one of

the guide openings 111A, 111B of each support member 101 to
provide the appropriate working surface 103 for the reflector. The

20 pre-determined geometry of the contouring profile 501, therefore,
depends on its location in relation to the corresponding section of the
support structure. This is because individual contouring profiles 501
define unique respective sections of the overall support structure of a
required parabolic geometry. Accordingly, the geometry of the

25 contouring profiles 501 is pre-determined in accordance with the
shape of the reflector which the support structure supports. For
parabolic reflectors which are symmetric about their axis (i.e. the line
through the focal point and perpendicular to the directrix), the
contouring profiles 501 which are closer to the centre of the support

30 structure will tend to exhibit more curvature as compared with the



through the focal point and perpendicular to the directrix), the contouring
profiles 501 which are closer to the centre of the support 30 structure will
tend to exhibit more curvature as compared with the 9 contouring profiles
501 which are arranged at the periphery of the support structure. However,
for parabolic reflectors having vertices wdich do not appear on their surfaces
at any point, the contourir&ﬁrofiles 501 at portions of such reflectors which
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the corresponding section of the support structure. Preferably, each
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sec%nls is made from steel or galvanised steel, but may also be made
from aluminum alloy, ceramics, piezo alloy, or any other suitable
15 metal. In addition, the choice of material may depend on certain
properties (for example, thermal expansion and contraction
coefficients) of the reflective material, and also on the required scale
of the support structure and the associated safety considerations. A
suitable dimension of a contouring profile 501 may, for example,
20 measure 5 cm (about 2 inches) by 2.5 cm (about 1 inch) with regard
to its cross-sectional area and having a wall thickness of about
0.32cm (about 0.13 inch), but other dimensions with the range may
be equally suitable. Advantageously, each contouring profile 501 has
a square or rectangular cross-section, so that the respective sections
25 of the support structure are not prone to twisting or any movement.
This ensures that the support structure defines the proper geometry

of the reflector which it supports.

Further, Figure 5 shows the reflective elements being retained on the

30 working surfaces 103 by spring-loaded retaining brackets 502, which



25 of the support structure are not prone to twisting or any movement. This
ensures that the support structure defines the proper geometry of the
reflector which it supports. Further, Figure 5 shows the reflective elements
being retained on the 30 working surfaces 103 by spring-loaded retaining
brackets 502, which 10 minimise the effé@ts of thermal expansion and
contraction whilst ensuring that the reflective elements remain on the
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which are identical in shape, size, and spaced apart by the offset ("X") of the

two rectan ular thro uide enlngs 111A, 111 of the support member
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Figures 6A and 6B. Each cross element 503 may be made from the
15 same material as the support structure or from steel, Aluminum alloy,
ceramics, or any other suitable metal. However, cheaper alternatives
may include plastics having UV degradation inhibitors and the
necessary additives. Once the material of each cross element 503 is
chosen, its dimension should be established such that the required
20 mechanical support for the reflector is provided adequately. The
opening 601 of a particular cross element 503 receives the contouring
profile 501 in relation to a corresponding section of the support
structure. The other opening 603 (arranged along an axis
perpendicular to that of the opening 601) receives another contouring
25 profile (not shown) of another pre-determined geometry, so that
different sections of the support structure are maintained along that
other contouring profile as required by the reflector having a

particular geometry.



structure. The other opening 603 (arranged along an axis perpendicular to
that of the opening 601) receives another contouring 25 profile (not shown) of
another pre-determined geometry, so that different sections of the support
structure are maintained along that other contouring profile as required by
the reflector having a particular geometid 11 Accordingly, a number of

support members 101 are interconnected by way of their hinge means to
proviEEHpBlY fof the'feRBELQE BIBRRIT tHeEREASdQibrRbeHRtsIppoREcted
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section. If required, multiple sections of the support structure can also be
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so caonstructed for s rting the reflector therefore has geometry, as
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1profiené&fdior) agstbinritsreGigplitection and/or assembly. 20 Accordingly,
by customising the pre-determined geometry of each
Figure 7 shows a support structure having four sections (other
embodiments may have different numbers), each section comprising
three support members 101. These sections are connected together
15 using a contouring profile 701 of a pre-determined geometry. The
support structure so constructed for supporting the reflector therefore
has geometry, as defined by the pre-determined geometries of the
respective contouring profiles 501, 701 used in its construction
and/or assembly.
20
Accordingly, by customising the pre-determined geometry of each
contouring profile 501, 701, as determined by the required geometry
of different reflectors, the support structure can achieve any practical
geometry as dictated by the geometry of the reflectors which it
25 defines and supports. Each contouring profile 501, 701 may have a
circular, triangular, rectangular, or any polygonal cross-section of
sufficient mechanical strength that can be sufficiently controlled when
preparing its curvature, depending on the specific application and the
material used. Preferably, however, each contouring profile 501, 701

30 has a rectangular cross-section with a length to width ratio of 2:1.



contouring profile 501, 701, as determined by the required geometry of
different reflectors, the support structure can achieve any practical geometry
as dictated by the geometry of the reflectors which it 25 defines and supports.
Each contouring profile 501, 701 may have a circular, triangular, rectangular,
or any polygonal cross-section of suffici@At mechanical strength that can be
sufficiently controlled when preparing its curvature, depending on the
specific application and the material used. Preferably, however, each

contosrBeaRtRfilena0kiZ0 13 hascbERElBRTULY Si@spectRBWEER lathare
to width ratio of 2:1. 12 Generally, the size and proportions of support

merhBeFS0iCarRr QG Pt iftiiide SFRNERE bEISRBER rRICISARBArSupohe
to thedivfivdratepieetie aiasmeaitsPractetibalp)) inipgshisgheihber of

support members 101 would be interconnected in the above described

TnarP e th R eRRGFSrall HineaBIt oP the BERHFAP NGREE Ire RretBGuafBPVE
slighidstaipet thava thedimensinas ahideoveftantod wikelzib a9pperthd hsupport

support structure is then Eﬁ‘ixed to a base stru%re b¥ mechanical means,

inclGHiHGHAENE! imREH0 26 HigHYs, 'Bra8te I Ppri JReqeingof the
PretemdtitoeaghicontasiimgoptefilEd b aspoetateelintiira aotiespontiirgd to a

A3F eSS EF alic TS Hab UG (B8 o HEAREnCbEnRg slrates! to
10nin&hmmﬂgctmokme,cog_mwgg,thmmbsg_rgcﬁm dwedéetably, each
O B e 2o B SR e
strustippatisasiseictulye ifattededsattanyienddberesftecture using a minimal
number of attachment points (e.g. two attachment points) so as to
minimise deflection of the contour of the support structure due to

15 differences in thermal expansion/contraction or facilitate the
employment of piezoalloys for fine tuning. The use of non-permanent
fasteners allows structure disassembly, if needed at any time

thereafter.

20 In another embodiment, shown on Figure 8, the four sections of the
support structure are arranged in a staggered formation, allowing
portion of the oncoming wind to pass through the small gaps formed
by offset mounting of every other section so that reflective elements
in each section lie in a plane behind or in front of the plane of its

25 immediate neighbor, offset at a distance X, which is the same as the
offset distance X between the two rectangular guide openings 111A,

111B of each support member 101.

To achieve this staggered formation, the contouring profiles 501 used

30 for these sections are inserted through the upper and the lower



20 In another embodiment, shown on Figure 8, the four sections of the
support structure are arranged in a staggered formation, allowing portion of
the oncoming wind to pass through the small gaps formed by offset
mounting of every other section so that reflective elements in each section
lie in a plane behind or in front of the plah@ of its 25 immediate neighbor,
offset at a distance X, which is the same as the offset distance X between

the FREFAEGHIRIURY GG RPEPEMITS 11AA 1 1IBEOBABECRURRISMsERitsEs 101

101of aRdisvetbis ipfagoaresfriraatiamidhe contouring profiles 501 used
30 for these sections are inserted through the upper and the lower 13

rectangular guide openings 111A, 111B of the support members 101 of each

sectipiisinarhalRinRigt a0 cEhf AsaRgiicedt BLHgRSIH® IS8Hassne by
overall wind load barne by 5 the reflector. It should be noted that the shapes

%of thBJRBERHRY- p%fﬁ@%%&’ﬁ) neterhileah d8€ thgpeR PEdiforNtouring

signifresindly diter o theietatget faeakdistanserdiesignedrio srmrrdmlyheiffer
focal lines. of all stag ered sections coincide. In the case of a refl_l%;tgr i
3 aslclises
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1@rraggsEhiicll ptageepeibtal nuftionor loe swopertsaparaess potablbdviyl osections
sectiq are mtercon ected and thus aligned with respect to one another. As
shoWH i g@gtﬁg%bntourlng profiles 501 of the two outer sections
extend to reach the first support members 101 at the

The same principle can be applied in yet another embodiment shown
in Figure 9, where three sections of the support structure are
15 arranged in a staggered formation. The support members 101 of any
one section are interconnected and thus aligned with respect to one
another. As shown in Figure 9, the contouring profiles 501 of the two
outer sections extend to reach the first support members 101 at the
flanks of the middle section to fix the relative position between that
20 middle section and the two outer sections. The offset distance
between each of the outer section and the middle section is equal to
the distance “X” between the guide openings 111A, 111B of each

support member 101.

25 In this example, the interconnecting elements 107 of the two end
support members 101 between the adjacent sections are connected
to an intermediate connecting element 901, by way of a connecting
pin in a manner similar to the interconnection between any two
adjacent support members 101 of each section. A suspension

30 element 903 is then used to affix the section to the base structure.



flanks of the middle section to fix the relative position between that 20 middle
section and the two outer sections. The offset distance between each of the
outer section and the middle section is equal to the distance "X" between the
guide openings 111A, 111B of each support member 101. 25 In this
example, the interconnecting elements 18% of the two end support members

101 between the adjacent sections are connected to an intermediate
conAEMIY ASEAE0 1N WelSBEAT R ne &IRE M inHrmarfetWigflaPPer

the &@WWCMWQEMG%%M%@&WI HHWPOFY Fﬂ%‘?fb%ﬁ%@@egf RAekal
section. A suspension 30 element 903 is then used to affix the section to the

basERRRALIET A EANRRPLGSEULH Ule SIRA¥EMSor BiErifeARJRRtGNRI ERature
proRer tREgEMRIBreeiaRe e atABE SeRiNp o TorEhet e idgs Iptetipkegral

support for the support structure. However, this is an optional feature of the
SupPir dhscRASSHIEN THE upport structure may be integral 5 with the base

structure. Figures 10A-10C show three projections of the suspension
element 903, When used, the suspension element 903 is connected to the

basE GHIRRERY EBmmBR Bok ARG RICASSER Y ot G SHPERSIYN SFREN
appogBiaty beaningsd] OfHets pspédeiadditienabmeigdBEcasryina nerpedilty. the
particular, the suspension element 903 has hinges 1003, which interconnect
it PR SRR B SO B PR BUE S RABPa], SFEews through

1Contiestmoprivpnats uysmin peing Simtar mrowdestisddicidna bw&dhasarrying
shown in F

4 o e s S5 88 RA AR 0o
which interconnect with the support members 101 and the base
structure by way of a connecting pin (not shown) , being similar or
identical to the pin 201 as shown in Figure 2.

15
The intermediate connecting element 901, shown in Figures 11A-11D,
comprises three hinges 1101 identical to those of the support
elements 101 and the suspension element 903. At least two of the
hinges 1101 are spaced apart by a distance “X”, which is the same as

20 the offset distance between the guide openings 111A, 111B of each

support member 101.

Preferably, the support member 101 is made from polymer, but any

material with sufficient performance in the target environment can be
25 used instead. To save material, or when needed in the manufacturing

process, the body of the support member 101 may be designed such

that a plurality of non-essential openings 1201 reduces its

weight/cost without compromising its overall strength or affecting its

intended function. Such an implementation of the support member
30 1200 is shown in Figure 12.



comprises three hinges 1101 identical to those of the support elements 101
and the suspension element 903. At least two of the hinges 1101 are spaced
apart by a distance "X", which is the same as 20 the offset distance between
the guide openings 111A, 111B of each support member 101. Preferably,
the support member 101 is made from pd®ymer, but any material with
sufficient performance in the target environment can be 25 used instead. To
save material, or when needed in the manufacturing process, the body of the

SUPPRY BF@efI‘Qeﬂﬂ%%ﬂél@ébﬁrﬁjeé&}%@%dﬁot@r?cﬁw&%’ %WBt%ée'Ebﬁ‘athe
openi E&S 1201 reduces its Weeggt/cost without compromlsm%lts overall

strefRERIAMBCMGTHS inhddPiTHEPRIIGHAAIMEREmaRiatigRBknEe the
SUPBERLBRIME PAOIR0PS Shmwsdindfigyrentd: e Rigtsepbidiuatralengnthe

operation to control the curvature of the contouring profile 501. (Similar

DpelaigH SntASoPHUE Me PEORSUMTY piBtiR 7oRY ’ﬂﬁézé%ﬂfb;}ﬂhﬁy gghen
|nC%V@E@é@dp@mllﬁﬁ(Fpﬂﬁﬂmb@fﬂh%%@g@gdlﬁilaéée B3N i@ gpﬁln@ﬂ at its
such that, when volt otenti y a voltage source is
o83 S s TN LRGSR R bR TS g Mre-tuning
finedaipitglivapalikity t@ﬁk@p@rmdawgrwpg@ttmﬁrmembﬁm 101. 10 The
amount of deflection (D) depends on the element size and material, and the

applied voltage. A simple controller may be employed to control the
1conTheingrpfte SO WedestienpréDised égrirsity emokec@delentisize and

B Beala, IR T ChAGne P d oo VAKCR O feY - be
reflentgp) @pedounngontrol the contouring profile 501 to ensure precise
focusing remote control. This technique may be used for controlling
the amount of energy delivered to the reflector’s focal area, within
15 limits set by the size and curvature of the reflector, contouring
profiles 501, 701, and type of the piezo alloy used in their

manufacture.

Alternatively, the base member 101 may be designed without the

20 integral channels 109 used for retention of the reflective elements in
the preferred embodiment. Instead, the reflective elements may be
securely retained to the working surfaces 103 by any means deemed
appropriate and adequate for the target application: suitably shaped
clip-on brackets 1401 (as shown in Figure 14A), screwed-in brackets

25 1403 (as shown in Figure 14B), retention springs/clips 1405 (as
shown in Figure 14C), vacuum suction cups, adhesive tape, or any
other suitable means of securely retaining the reflective element or
portion thereof to the working surfaces 103 of each employed base
member 101.

30



profiles 501, 701, and type of the piezo alloy used in their manufacture.
Alternatively, the base member 101 may be designed without the 20 integral
channels 109 used for retention of the reflective elements in the preferred
embodiment. Instead, the reflective elements may be securely retained to
the working surfaces 103 by any means #eemed appropriate and adequate
for the target application: suitably shaped clip-on brackets 1401 (as shown in

Figdfe PARENGrefERATBRGERets DS 1 05 HGsHWPFEFigaRl148) curved to

retegénie SBrpaR/ElineeiERRaTUeRWAD P ol B4R, SaeHUShSPRI§RHPSbe
adhesive tape, or any other suitable means of securely retaining the

refl¢GRHCRleMRHEBR BbrRSPPAEte GRS AR dNING YiRfdce AT RAILFularly
empleyrd hasenmsARRIGL 4B 1iHhapedrms ameogigrnehiha srerking Such

surface 1501 is curved to. achieve better reflector curve aEproximation. Such

ShapiiPHgy HetheniCsKiRgrigdHias ol BEth SR MmiRR GePPSrhARgEber
partiqyatly rHagkllivhesrwelirdwittoa thifivenrefigtiawieleraent roateisl. Like
Such 5 shaping of the workjng surface 1501 customises the supf_ort me_mber]is
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includes an integral channel 1502 through which at |east one reflective .

el RS ROESHELR S I BSTIELE ARBICRHNER) 1o ICERLER (B ESnec,
1chasrekpb@Ras chieviattelpryechaoier EBUDEMandle adjacent support
members 101 are interconnected by snap-on hinges 1601, as shown in

Figure 16,
In yet another embodiment, the adjacent support members 101 are

interconnected by snap-on hinges 1601, as shown in Figure 16,
instead of a pin. The suspension elements 903 and the intermediate
15 connecting elements can also be designed to include such snap-on
hinges 1601.

Thus, although the invention has been described using preferred
embodiments, many variations are possible within the scope of the
20 claims, as will be clear to

the skilled reader, without departing from the invention as claimed.
For example, the support member in each section may be clamped to
the corresponding profile, instead of a body projected from its
working surface and having openings in that body for introducing and

25 retaining the profile.



instead of a pin. The suspension elements 903 and the intermediate 15
connecting elements can also be designed to include such snap-on hinges
1601. Thus, although the invention has been described using preferred
embodiments, many variations are possible within the scope of the 20

claims, as will be clear to the skilled reader, without departing from the
invention as claimed. For example, the support member in each section may
be &AP8 to the corresponding profile, instead of a body projected from its
working SWWﬂ“%@ﬂﬂ:ﬂﬂ@"ﬂ@ﬁ igupplopady for ineadeedtg and Zupport
retaining the profile. 17 Claims 1. A support structure for supporting a

refl SMCHHEEIBBAE Qﬁ%%ﬁ@cgpl%a@rﬁﬁé@@ﬂibn comprising: a first

contouringaprefiiex haxdrgsutingl PrexesriRsmingdirfggeametiyt anta-Bltiatiyinéd
support members for supporting at least one reflective element to make up

The ASRIDRINEaBADS the plurality of support members comprising: a support
portion forssupReding the aupagirenmeatieciice foP elaphtiRogtmeass fohe

coupli
and

ith an adjacent support member tg form a common hinging axis;
R SRS e dTiRny Uh I EHIEE Moty Oy DR STy of

whesepy ciom srabetisgsnerigiatty of support members on to the

10

15

20

25
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a support portion for supporting the at least one reflective
element;
hinge means for coupling with an adjacent support
member to form a common hinging axis; and
mounting means for mounting on to the first contouring
profile,
whereby upon mounting the plurality of support members on to the
first contouring profile, adjacent support members are maintained at
an angle with respect to their common hinging axis, as determined by
the first contouring profile, to define the contour of said support

portions for supporting the at least one reflective element.

2. The support structure of claim 1, wherein the mounting means
comprises a member projecting from said support portion, the
member comprising at least one guide opening for receiving the first

contouring profile.

3. The support structure of claim 1 or claim 2, wherein the at least
one section comprises at least one cross element having attachment
means for attaching to the first contouring profile and to at least one

further contouring profile.



first contouring profile, adjacent support members are maintained at an
angle with respect to their common hinging axis, as determined by the first
contouring profile, to define the contour of said support portions for
supporting the at least one reflective element. 20 2. The support structure of
claim 1, wherein the mounting means cdfhprises a member projecting from

said support portion, the member comprising at least one guide open%&for
recéving thesirsURBRISuBHG prfife. 96 Slaiie strpphalitiR ot RGN

Claiph daMdereitdeR & IBAst tARB RGISLINDIEIDRIRR:\AL IPASt ARS D% tion the
element having attachment means for attaching to the first contouring profile

and tPhIRAERWHRIrBRREIE ontouring profile. 30 18 4. The support structure
of claim 3, wherein the attachment means includes a first through-hole to
receive in a first direction the first contouring profile. 5 5. The support

Strueture ofGaitHBRP darir 4Ctitiered 1P BkachREnClAEANSattiiRIStD Lhe

secaiehERfiewtng prefdedtayiitiea ReerrdAdeGtyemH gesroatey . HaviRg a
support structure of claim 5, wherein the attachment 10 means includes a

secoRGARFLRER-AGRETTHBES RERMBELE¥ond direction the at least one further

contouring profile. 7. The support structure of claim 5 or claim 6, wherein a

lurality of said sections are arranged along the at least one further
P g_y ‘Fﬁe support structure of clagm 5 w ere[|1n ’Hwe attachment

10 means includes a second through-hole to receive in a second

direction the at least one further contouring profile.

7. The support structure of claim 5 or claim 6, wherein a plurality
of said sections are arranged along the at least one further

15 contouring profile, so as to define the contour of said support portions.

8. The support structure of claim 7, wherein the plurality of said
sections are arranged such that an edge of one section is spaced
apart from a corresponding edge of an adjacent section.

20

9. The support structure of any of the preceding claims, further
comprising an interconnecting element having hinge means for

coupling adjacent sections of the support structure.

25 10. The support structure of any of the preceding claims, wherein
the respective pre-determined geometry of the first or the at least

one further contouring profile is controllable by an applied voltage.



15 contouring profile, so as to define the contour of said support portions. 8.
The support structure of claim 7, wherein the plurality of said sections are
arranged such that an edge of one section is spaced apart from a
corresponding edge of an adjacent section. 20 9. The support structure of
any of the preceding claims, further comising an interconnecting element

hav%r(l)% hinge means for coupling adjacent sections of the support structure.
25 0L The BEpPYPPRFERETEGHER YO HRPrdbdmbTaim R twReRS P R0l the

respretiverPiRdateratsed aeoIRtR: PIdbsLBistiAG thedHilcast paetfurBeEof, is
contouring profile is controllable by an applied voltage. 19 11. The support

struBl@HERLRIFFA @ \RKerein at least one of the first or the at least one
further contouring profile, or part thereof, is made of piezo alloy. 5 12. The
support structure of claim 10 or claim 11, further comprisingl a controller to

Tnoritor arld'€ont'gPRAGNGEY HEtHEE reQbe SR brek Bet@fmifidiGechtetrjuidier
Thecsitapeidipguciurecsftaoledf the presering clainscaviteseincHargedinge the
means for coupling each ngJ)GpOét member with the adjacent support member
in eSEAPESH N S AR TAUEE SE ARG ¥nd-pin arrangement 14. The
support structure of any of claims 1 to 12, wherein the 15 hinge means for
coupling each support member with the adjacent support member in each .
e TBEOH M GH S BhGuNen, 8 FHAF aport G grein
1anytbieteryeaediag <kaimso whlaigirkashicsapppot pertdresferbhtheppdiécent
member is curved. i . L . .
support member in each said one section includes a hinge-and-pin

arrangement

14. The support structure of any of claims 1 to 12, wherein the
15 hinge means for coupling each support member with the adjacent

support member in each said section includes a snap-on arrangement.

15. The support structure of any of the preceding claims, wherein
said support portion of each support member is curved.

20

16. The support structure of any of the preceding claims, wherein
said support portion of each support member comprises means for

retaining the reflective element.

25 17. The support structure of claim 16, wherein the means for
retaining the reflective element includes any one of the following
selected from a group comprising: a bracket; a spring; a clip; a cup;

and adhesives.



20 16. The support structure of any of the preceding claims, wherein said
support portion of each support member comprises means for retaining the
reflective element. 25 17. The support structure of claim 16, wherein the
means for retaining the reflective element includes any one of the following
selected from a group comprising: a bra@ket; a spring; a clip; a cup; and
adhesives. 20 18. The support structure of any of the preceding claims,

whet8in eHif SYRRMINRERMSEH TS RARNYT PhIVRfePRSCHIRG REstBRNRIN
of agy @ %B@Qqﬁ@&g@m’@,rﬁggéebf%@qwﬁgﬁmg a suspension element

having hinge means for coupling each said section to a base structure. 20. A
support member for supporting at least one reflective element, the support

menpber C‘I’Hkpr'ﬁi'b@)ow Btrgetneansy f@h?%ﬁ"ﬂﬂa‘“’diﬂ‘éé@cﬁﬁ@@@hﬂépmﬁther
member to form a common_hinging axis; and mounting means for mountin

Son tEPAHIRESIrRy |§|‘b""rﬁ’§ﬂ%ﬂﬂge?mérﬁeﬁ?miﬁ%dh@%ﬁ]éﬂ?ai‘é Fprrupling

suppgehmeRPeeiichity 3bhadecteeindhgrarounting means comprises a
member having at least one guide opening for receiving the contouring

profile. 22. The support member of claim 20 or claim 21, further 20
conpuising\a suppofFt parirn besrsiipporkingpbetaideast oraseflenive reflective
element. 23. The Sl,lIP ort memb of claim 22, wherein said support portion
element, the s ;Ppor mem er comprising:
10 hinge means for coupling with an adjacent support member to
form a common hinging axis; and
mounting means for mounting on to a contouring profile having

a pre-determined geometry.

15 21. The support member of claim 20, wherein the mounting means
comprises a member having at least one guide opening for receiving

the contouring profile.

22. The support member of claim 20 or claim 21, further
20 comprising a support portion for supporting the at least one reflective

element.

23. The support member of claim 22, wherein said support portion
comprises means for retaining the at least one reflective element.

25

24. The support member of claim 23, wherein the means for
retaining the at least one reflective element includes any one of the
following selected from a group comprising: a bracket; a spring; a
clip; a cup; and adhesives.

30



comprises means for retaining the at least one reflective element. 25 24. The
support member of claim 23, wherein the means for retaining the at least
one reflective element includes any one of the following selected from a
group comprising: a bracket; a spring; a clip; a cup; and adhesives. 30 21
25. A reflector system comprising at leastlone reflective element making up
a reflector, and the support structure of claims 1 to 19 for supporting the

refletctor. 3°26SAERHOMGY SfeA8sERTRIRIESEIQuAS ol 3B UG DRe FoFISEHYSHtRIgRENt

refleptokieun RPRSFIBEHSFUEHEP B S Shirtedgt RBEreeeHRENMAND t8 19 for
plurality of support members for supporting at least one reflective element to

mal& BRRENEERdieReeIPbf the plurality of support members having a
support portion for supporting the at least one 10 reflective element, the
method comprising the steps of: coupling each support member with an

djecent sOpPEHNRRL N6 189BIM I FnRIPRIg RiG UGN & e mBURBARGtAE 2
plurpdifieef st PR tsuigpierstand pefiesininmémuaing psaBledivisectidrshaving

pre-detﬁJrér_ni_edfg ometry, 15 so that adjacent support members are )
aiF RIS A a AR TPESPRE to o r SORATIAAG gl Siangsr eflective
detenminedtydhentiisé eontehising:feadilss, taedefinefthteoptavaiafysaifl support
support ortion% for Slég?/\%‘rrﬂ% the at least gne reflective element. 2Q 27.
The d of RN 26 ﬂﬁh@%%%ﬂticﬁfﬂ' oP P RIGIAG St Alppitt one
10memdfpss tndoeieerfiat conéo st pdotineoripngeashe steps of:
coupling each support member with an adjacent support
member to form a common hinging axis; and
mounting the plurality of support members on to a first
contouring profile having a first pre-determined geometry,
15 so that adjacent support members are maintained at an angle
with respect to their common hinging axis, as determined by the first
contouring profile, to define the contour of said support portions for

supporting the at least one reflective element.

20 27. The method of claim 26, wherein the mounting of the plurality
of support members onto the first contouring profile comprises
introducing the first contouring profile through a guide opening of a

member projecting from each support member.

25 28. The method of claim 26 or claim 27, further comprising the step

of attaching at least one cross element to the first contouring profile.

29. The method of claim 28, wherein the attaching of the at least

one cross element to the first contouring profile includes introducing



introducing the first contouring profile through a guide opening of a member
projecting from each support member. 25 28. The method of claim 26 or
claim 27, further comprising the step of attaching at least one cross element
to the first contouring profile. 29. The method of claim 28, wherein the
attaching of the at least one cross elem@gt to the first contouring profile

includes introducing 22 the first contouring profile in a first direction into a
firstiMPoligH-RORI I S RTRHL dRctisss diedtdianIote e inetHow @ ehihple

28 gralpnpR e utharceordrdsingriwnstep 5 of attaching the at least one
cross element to a second contouring profile having a second

pre-determined geometry. 31. The method of claim 30, wherein the attaching
of thgpat lepsé AR IFERPSEIEARNDID H&Q:Eﬁﬁ@@%ﬂ?@ﬁéﬁ@@ﬁ@ﬁ}%m@%step

10 introducing in a second direction the second profile into a second

IhroRlg BRI IENG REIEBRE CRECERSTHHETSAS 16 R itReand canbeidng
saichsuAROH PAF RS Jer sHansidngete rafieetive oplriagnts. 15 32. The

method of any of claims 26 to 31, wherein the coupling of each support
member with the adjacent support member includes introducing a pin

throggh refEhéCHV@th'tﬂg&ifC&IHImSBDpOMm%anh@IHit%EdHlﬁgjaﬁeﬂ’ﬁétﬁlpwhst
member. 20 33. Tf’e method of cI ims 26 to 31, wherein.the cou é g ofe d
supBBft meiber \ﬁﬁmﬁé‘tadj%&eﬁ SupPorPREmBRRTRUTASs 8K B‘?ng' gludes

10esperbitbeturingesrofdhestgpdrdinestiorr ahd ssedoadjapesfiklpptst a second
DugR-oId 6 TR AL SRIBRELISE JUINEL COTPIRING MR e
contour of said support portions for supporting the reflective

elements.

15 32. The method of any of claims 26 to 31, wherein the coupling of
each support member with the adjacent support member includes
introducing a pin through respective hinges of the support member

and said adjacent support member.

20 33. The method of claims 26 to 31, wherein the coupling of each
support member with the adjacent support member includes
snapping of respective hinges of the support member and said

adjacent support member.

25 34. The method of claims 26 to 33, further comprising the step of
threading the at least one reflective element on to the plurality of

support members.



threading the at least one reflective element on to the plurality of support
members. 23 35. The method of claims 26 to 34, further comprising the step
of retaining the at least one reflective element on said support portion of
each support member. 5 36. The method of claim 35, wherein the retaining of
the reflective element on said support p8gion includes using any one of the

following selected from a?roup comgrisin : a bracket; a spring; a clip; a cup;
and3Rthesiis method of claims 26 to 34, further comprising the step of

retaining the at least one reflective element on said support portion

of each support member.

5 36. The method of claim 35, wherein the retaining of the reflective
element on said support portion includes using any one of the
following selected from a group comprising: a bracket; a spring; a

clip; a cup; and adhesives.
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