STRI PW SE CONSTRUCTI ON OF 3D CURVED SURFACES Reference to Rel ated
Application [0001] This application clains the benefit of United
States provi- 5 sional patent application serial no. 60/945,653 filed
22 June 2007. Technical Field [0002] Fh+s di scl osure concerns
construction of three dinensional (3D) curved surfaces using
t wo- di mensi onal SPRAIPWINEEONSTRGETIEN OF 31) CURVEDSERFNEES! ©
yield a discrete approximtion of the desired 3D surface. Background
[ 0003] 3D curved surfaces havi ng parabol oi dal or other shapes are 15
used for vari %?el%ﬂf:@g@%lat@dgfsl%!%ﬁ:aﬂ%' planar mrrors, in
architectonic s can be fornmed using
manuf act uri ng [#@ni quekhis mpphamomg:laﬁns ¢ire beefitng OnitedhSeates prowing.
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probl ematic, potentially making such 20 techni ques prohibitively
expensi ve. Conparatively, cost-effective construction of a 3D
structure apppéﬁﬁﬂﬁﬁLﬁélﬁ sel ect ed 3D curved surface is disclosed
bel ow. Bri ef i pti ii I
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depicts a par [ 0005] Fi gure mat I C depicts a series
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Background
[0003] 3D curved surfaces having paraboloidal or other shapes are

15 used for various purposes, e.g. as non-planar mirrors, in architectonics,
etc. 3D curved surfaces can be formed using manufacturing techniques
such as injection molding or water forming. However, maintaining or
applying a highly reflective mirror finish on the surface of a paraboloid
or other 3D curved surface can be problematic, potentially making such

20  techniques prohibitively expensive. Comparatively cost-effective
construction of a 3D structure approximating a selected 3D curved
surface is disclosed below.

Brief Description of Drawings
25 [0004] Figure 1 schematically depicts a paraboloid.

[0005] Figure 2 schematically depicts a series of 2D strips that can
be simply deformed and aligned adjacent one another to approximate a
3D curved surface.
[0606] Figure 3 schematically depicts a 3D approximation of a

30  paraboloidal surface formed of simply deformed, aligned 2D strips.
[0007] Figure 4 is an oblique isometric schematic illustration
sirowing the Figure 3 strips mounted on a support frame.
[0008] Figure 5 schematically depicts a prior art geodesic dome.



30 parabol oi dal surface fornmed of sinply deforned, aligned 2D stri ps.

[0007] Figure 4 is an oblique isonmetric schematic illustration show ng
the Figure 3 strips nounted on a support frane. [0008]Figure 5
schematically depicts a prior art geodesic done. - 2 - [0009]Figure

6 schematically depicts a 3D approxi mati on of a spherical surface
formed of sinply deforned, aligned 2D2strips. Description 5
[ 0010] Thr oughout the follow ng description, specific details are set

forth in order to provide a nore thorough understandlng of the
di scl osure. | 08&He i nskighee§, schemptigaimderictnedls appipdimaioneta

shown or desciuphatt tulebairhnhoy B i HAGERSAT hinePIBUiipg the

di scl osure. ngly he speci ngs are
10regarded in an illustrative, rather than a restrictive, sense.
[0011] It is useful. P recall that the "Gaussian curvature"” of a point
on a curved siﬁ#ﬁgg—ﬁg the product of the two principal curvatures at
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anot her exanple of a curved surtace having zero ussl an curvature.
Many ot her shown or described in detail to avoid unnecessanly obscuring the

disclosure. Accordingly, the specification and drawings are to be

10 regarded in an illustrative, rather than a restrictive, sense.
[0011] It 1s useful to recall that the “Gaussian curvature” of a
point on a curved surface is the product of the two principal curvatures
at that point. For example, at any point on the surface of a sphere,
there is curvature in two directions, so the Gaussian curvature of a

15  sphere is non-zero. A cylinder has curvature in only one direction, so
the Gaussian curvature of a cylinder is zero. A cone is another example
of a curved surface having zero Gaussian curvature. Many other
curved surfaces have zero Gaussian curvature,
[0012] The following disclosure pertains to the formation of a 3D

20  structure having a shape approximating that of a selected 3D curved
surface (e.g. a paraboloid) having non-zero Gaussian curvature over a
portion of the surface. As explained below, the structure may be
formed of a plurality of thin straight 2D strips each having zero Gaussi-
an curvature. The strips are simply deformed and aligned adjacent to

25 one another to approximate the selected 3D curved surface. “Simple
deformation” of a thin strip means that the Gaussian curvature of the
strip remains zero after deformation. “Straight” means that when the
strips are simply deformed to approximate the selected 3D curved
surface, the strips’ edges appear straight when the deformed sirips are

30 viewed from a preferred viewing direction.



curved surfaces have zero Gaussi an curvature. [0012] The fol |l ow ng

di scl osure pertains to the formation of a 3D 20 structure having a
shape approximating that of a selected 3D curved surface (e.g. a

par abol oi d) havi ng non-zero Gaussi an curvature over a portion of the
surface. As explained below, the structure may be fornmed of a
plurality of thin straight 2D strips-gach having zero Gaussi an
curvature. The strips are sinply deforned and aligned adjacent to 25
one another to approximate the sel ected 3D curved surface. "Sinple
def ormati on" 013]1t hi n 248D punvedsurfahathaving Gdesistdshaper o example 4 he
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'[0015] Since the strips are only simply curved, each strip remains
flat in one direction. Consequently, the 3D curved shape approximation
15 formed by the simply deformed strips will have a plurality of flat facets,
with each strip forming one facet. The width of each strip 10 should be
sufficiently small that placement of the flat strips adjacent one another
approximates the desired curved surface shape sufficiently well that the
angular error associated with the discrete, flat strip size is less than a
20 maximum error. For example, consider the situation in which a para-
bolic surface is approximated by a small number of wide strips, e.g. the
extreme case in which only two wide strips are used. The 3D curved
shape approximation formed by the two wide strips will clearly deviate
substantially from the ideal parabolic curve being approximated, result-
25 ingin a large angular error. In contrast, a larger number of narrower
strips will more accurately approximate the ideal parabolic curve,
resulting in a small angular error. More generally, if the desired
curved surface shape is a paraboloid to be used as a mirror, the maxi-
mum error will depend on the desired optical efficiency of the system in

30 which the mirror is to be incorporated. Suitable results (i.e. an angular




15 fornmed by the sinply deformed strips will have a plurality of flat
facets, with each strip formng one facet. The width of each strip 10
shoul d be sufficiently small that placenent of the flat strips

adj acent one anot her approxi mtes the desired curved surface shape
sufficiently well that the angular error associated with the
discrete, flat strip size is less thap-a 20 maxi nrum error. For
exanpl e, consider the situation in which a parabolic surface is
approxi mated by a small nunber of wide strips, e.g. the extrene case
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greater than fequired to fabricate, manipulate, mount and bond the strips as ex-
25 plained below,
[0018] The length of each strip should be much greater than (e.g.
more than 5 times) the width of the strip, so that the strip will provide a
good approximation of the desired 3D curved surface when the strip is
simply deformed. The thickness of each strip should be very substan-
30 ually less than the length or width of the strip such that each strip can
be simply deformed into the desired shape. For example, strips of 0.5




nore than 5 tinmes) the width of the strip, so that the strip wll
provi de a good approxi mati on of the desired 3D curved surface when
the strip is sinply defornmed. The thickness of each strip should be
very substan- 30 tially less than the length or width of the strip
such that each strip can be sinply deforned into the desired shape.
For exanple, strips of 0.5 -5 mmthigk alum numare easily sinply
deforned to approximate a mrror roughly 1 nmetre in extent and having
a focal length of roughlyl netre. [0019] Each strip has a
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of each strip, and the calculation results can be confirmed by computer
ray trace simulations. An arrangement of somewhat parallel lines,
separated by distances selected to define suitable strip widths as de-

20 scribed above, is then mathematically projected from a predetermined
perspective onto a theoretically “perfect” mathematical model of the
desired 3D curved surface. The projected lines describe curved lines on
the surface which correspond to the edges of the strips required to
approximate desired 3D curved surface. The projected lines need not

25  be parallel, but this may be preferred for example to simplify mathe-
matical determination of the desired shape of the strips, or to attain a
more aesthetically desirable appearance.

[0021] A paraboloidal or other 3D curved surface can thus be
constructed using sheet material that can easily be cut to the correct

30  shape using well known water jet or die cutting techniques. As shown

in Figure 4, strips 10 can be mounted on a suitable support frame 12




[ 0021] A par abol oi dal or other 3D curved surface can thus be
constructed using sheet material that can easily be cut to the
correct 30 shape using well known water jet or die cutting

techni ques. As shown in Figure 4, strips 10 can be nounted on a

sui tabl e support franme 12 - 6 - having a plurality of support ribs
14 sufficiently thick to be capabl e ofs mai ntaining the desired 3D
curved shape. For exanple, ribs 14 may be fornmed of 1/8 inch (4).3
cn) thick alumnum Ribs 14 are formed with the appropriate curvature
such that strihasinkOa plurhlityeoSsunployt ik ddnsdfiSiently ahicletodsy carblesbhipe
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[0022] The simply deformed, aligned strips can be attached to
rigid support frame 12 at selected mounting points such that natural

20 equilibrium deformation between the mounting points holds the simply
deformed, aligned strips in a desired approximation of the selected 3D
curved surface.

[0023] Other 3D shape approximations, such as architectonic
shapes suitable for building construction can be formed. For example,

25  the selected 3D curved surface may approximate a spherical, hemi-
spherical or semi-spherical surface. Geodesic domes have been used to
approximate such spherical surfaces in architectonic applications.
Geodesic domes are typically formed by interconnecting a plurality of
triangular-shaped members (e.g. as shown in Figure 5) or by intercon-

30 necting other suitably shaped members. As shown in Figure 6, a series
of 2D strips 16 can be simply deformed and aligned to more accurately



30 necting other suitably shaped nenbers. As shown in Figure 6, a
series of 2D strips 16 can be sinply defornmed and aligned to nore
accurately - 7 - approxinmate a spherical, hem -spherical or

sem -spherical surface. A 3D spherical surface approximtion forned
of a series of 2D strips as shown in Figure 6 requires only one seam
e.g. as illustrated at 18, between each adjacent pair of strips,
elimnating seamintersections as 5 illustrated at 20 in Figure 5. 2D
strips 16 nay be fabricated by a continuous extrusion procedure so as
to provide i napplosikals @ speemeal ] Bemli-opheri¢ad oseuEephetingl swiiosal A
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three- di mensi p@l b&di dREuKBETMR%e, those of skill in the art will recognize
certain modifications, permutations, additions and sub-combinations
thereof. It is therefore intended that the following appended claims and
15  claims hereafter introduced are interpreted to include all such modifica-
tions, permutations, additions and sub-combinations as are within their
true spirit and scope.



2. An met hod as defined in Caim1l, further conprising formng
each strip with a strip wdth which varies by no nore than +10% al ong
a longitudinal axis of the strip. A nethod as defined in Caim1l,
further conprising shaping each strip in a predeterm ned flat shape
such that, after alignment of the sinply deformed strips, adjacent
edges of adjacent strips are substantgally parallel and separated by
a substantially small gap. A nethod as defined in Claim?2, further
conpri sing shaping each strip in a predeterm ned flat shape such
that, after aWHdAkelS CAAYMED bpl y defornmed strips, adjacent edges of
adj acent strips are substantially parallel and separated by a
substantially small gap. A nethod as defined in Caim2, wherein
after alignmebt ofAtrhethedrqilappd@hmammg Btdleqrad thﬂ‘be-@ltﬁalmﬁ)rﬁl)@@ﬁfed

strai ght when wewedfr referred viewing direction. - %
57. 10 8. surface avm non-zero (saussian cirvature over a portlon of the
5 surface, the method comprising:

providing a plurality of thin strips (10), each strip having
zero Gaussian curvature;
simply deforming the strips; and
aligning the deformed strips adjacent one another to ap-
10 proximate the selected three-dimensional curved surface.

2. An method as defined in Claim 1, further comprising forming
each strip with a strip width which varies by no more than +10%
along a longitudinal axis of the strip.

15

3. A method as defined in Claim 1, further comprising shaping each
strip in a predetermined flat shape such that, after alignment of
the simply deformed strips, adjacent edges of adjacent strips are
substantially parallel and separated by a substantially small gap.

20

4. A method as defined in Claim 2, further comprising shaping each
strip in a predetermined flat shape such that, after alignment of
the imply deformed strips, adjacent edges of adjacent strips are
substantially parallel and separated by a substantially small gap.

25

5. A method as defined in Claim 2, wherein after alignment of the
simply deformed strips, the strips appear straight when viewed
from a preferred viewing direction.




20 9. 25 10. 11. 30 met hod as defined in Caim3,
further conprising, after alignnment of the sinply defornmed strips,
bondi ng adj acent edges of adjacent strips. A nmethod as defined in

Claim1, wherein: the sinply deform ng step further conprises
sinply deformng the strips on a rigid support (12); and
-G

6. A method as defined in Claim 3, further comprising, after align-
ment of the simply deformed strips, bonding adjacent edges of
adjacent strips.

5 7. A method as defined in Claim 1, wherein:
the simply deforming step further comprises simply de-
forming the strips on a rigid support (12); and
the aligning step further comprises aligning the strips on the
rigid support.
10
8. A method as defined in Claim 2, wherein:
the simply deforming step further comprises simply de-
forming the strips on a rigid support (12); and
the aligning step further comprises aligning the strips on the
15 rigid support;
the method further comprising attaching the strips to the
rigid support at selected mounting points such that natural equilib-
rium deformation between the mounting points holds the aligned
simply deformed strips in a desired approximation of the selecied
20 three-dimensional curved surface,

9. A method as defined in Claim 2, further comprising forming the
strips of a reflective material, and wherein the selected three-
dimensional curved surface has a light concentrating shape.

25
10. A method as defined in Claim 2, wherein the selected three-
dimensional curved surface has an architectonic shape.
I1. A method as defined in Claim 4, further comprising, after align-
30 ment of the simply deformed strips, bonding adjacent edges of

adjacent strips.




the aligning step further conprises aligning the strips on the rigid
support. A nethod as defined in Caim2, wherein: the sinply
deform ng step further conprises sinply deformng the strips on a
rigid support (12); and the aligning step further conprises
aligning the strips on the rigid support; t he met hod further
conprising attaching the strips to theyrigid support at selected
nmounti ng points such that natural equilibriumdefornmation between the
nounting points holds the aligned sinply deforned strips in a desired
approxi mat i on1?f t Aemsthodcisettiinedaa-Ciamansi fondier compehisg) féraciag the

met hod as defined in Caim2 further .conprising.form t strips
of a reflective rraﬁuélp?é’?,a rgﬁl&c %Fgﬁﬁrl@hgﬁge%ﬁ%&}erﬁi&tﬁﬁgﬁgi onal
curved surface hasditndnisiiial coneendurfiicerttsshagie cohcoBirhong 3Bapstef | ned
in Claim?2, wherein the selected three-di nensi onal curved surface has

an architectonic shape. A nethod as defined in Claim4, further
comprisings aiser Alhgiodealddineiia CLi'y, YELRYMAM: siidid mpend ng
adj acent edges of adjacent strips. - 10 - 12. A nethod as defined in
Claim 3, further cHRsmSKEIDaGCEBN Kgfacediastan gehiectaniceshaget i ve
material, and wherein the sel ected three-dinensional curved surface
has a |ight concentrating shape. 5 13. A nethod as defined in Caim
3, wherein t hédsel Aanethotdmsetefoiedandt lamal 4, cwheredh;sur f ace has an

architectoni c shape. 14, A neth as. defined in Caim4, .wherejn:

the sinply deformng st %S@#&O%%?tg%gurﬁ‘%?‘%}nHQS%O?IH}pﬁfﬁﬁ'the

SUrips oni@ rigi d fouees the s cangrigid supghet el g step fur t her
! P

conprises aligning the strjps on the rjg support; and . the
met hod further conpri sit%ala\g@l&grﬁ% YORRETSGOMpdsasligneng thy srips spoine

at selected ”Duntiﬂi@idpﬁipgoﬁ' sygh that natural equilib- 15rium
def or mati on between t he hounting points hol ds the si n’gl y
the method further comprising attaching the strips to the

rigid support at selected mounting points such that natural equilib-

15 rium deformation between the mounting points holds the simply
deformed aligned strips in a desired approximation of the selected
three-dimensional curved surface.

15. A method as defined in Claim 1, further comprising:
20 forming the strips of a reflective material; and
after simple deformation and alignment of the strips, bond-
ing adjacent edges of adjacent strips;
wherein the selected three-dimensional curved surface has a
light concentrating shape.
25
16. A method as defined in Claim 5, wherein:
the simply deforming step further comprises simply de-
forming the strips on a rigid support (12); and
the aligning step further comprises aligning the strips on the
30 rigid support;




defornmed aligned strips in a desired approximation of the selected
t hree- di nensi onal curved surface. 15. A nethod as defined in Caiml,
further conprising: 20formng the strips of a reflective materi al;

and after sinple deformation and alignnent of the strips,

bondi ng adj acent edges of adjacent strips; wherein the sel ected
t hr ee- di nensi onal curved surface has-atl-ight concentrating shape. 25
16. A nethod as defined in Caimb5, wherein: the sinply

deform ng step further conprises sinply deformng the strips on a
rigid support (12); andthe method further comprisingyattacding de stupsrethe

conpri ses allgnlng

nmet hod further corrlr;) ISl ‘#gﬁ drF ? Fé\tggtlﬁ ?d r%d %&lﬁ&o g{cﬁeth? E 8'?“8"%5%%@#

at sel ected nounti ngnpdafmmaﬂ;mnfbaﬂvat:nmiw rmmlntlagtpdmtbmodﬂﬂ ﬂmfmmyﬂap on
bet ween the nounti i nts. hal.ds .t he si def orned. .al i strjips
in a desired appr oggﬁﬁe@ﬁ@fﬂgﬁﬁ@%fﬂeé dg’glréq APRERAHRY |Dg:]fﬁ? SE‘{?F{?Bd
surface. 1%. A et ﬁgdeﬁsmdgilonﬁdcume@lsgrmé further conprising:

shaping each strip in a predetermned flat shape such that,
after alignment of the sinply deformed strips, adjacent edges of

10adj acent st rji7ps Arﬁleﬁi&ﬁﬁsa@éﬁﬁédmefdlﬁwe}urﬁm &ﬁﬁgfﬁh d by a_sub-

stantially small gap; after alignnent of def or ned
strips, bonding adj acer&haﬁu@e%ac@f StEig) lac,eémedgtqrrrpsed flat shape Such that,

after alignment of the simply deformed strips, adjacent edges of
10 adjacent strips are substantially parallel and separated by a sub-
stantially small gap; and
after alignment of the simply deformed strips, bonding
adjacent edges of adjacent strips.

15 18. A method as defined in Claim 1, wherein:
the simply deforming step further comprises simply de-
forming the strips on a rigid support (12); and
the aligning step further comprises aligning the strips on the
rigid support;
20 the method further comprising:
forming the strips of a reflective material; and
attaching the strips to the rigid support at selected mounting
points such that natural equilibrium deformation between the
mounting points holds the simply deformed aligned strips in a
25 desired approximation of the selected three-dimensional curved
surface;
and wherein the selected three-dimensional curved surface has a
light concentrating shape.

30 19. A method as defined in Claim 5, further comprising:



15 18. A nethod as defined in Claim1, wherein: the sinply
deform ng step further conprises sinply deformng the strips on a
rigid support (12); and the aligning step further conprises
aligning the strips on the rigid support; 20the nmethod further
conprising: formng the strips of a reflective material; and
attaching the strips to the rigid support at sel ected nounting points
such that natural equilibriumdeformtion between the nounting points
hol ds the sinply deforned aligned strips in a 25desired approxi mation
of the sel ected t hree- dhagingicanhlstrémi e predettanmedafiat shiape sitoh e,

shape. - 1200 O G AR Hh SR e L sl R PR e
such that, after aldjgemestrimfarehabstanphy defdlciaddsepansed Byjsaamnt

edges of adjacent stri are substantially parallel and separated by
a substantially sﬁéﬂﬂmg@p%m%&apmﬂ ei n: the sinply deforning

step further conpringeshstaip! y deformng the strips on a rigid
support; and the aligning step further conprises aligning the

strips on the rigid suppppimplycichermagrsep fuitheresorapripnsi smpdy de-
attaching the stri Ectlilgi ) sel ected nounting
poi nts such that nfgfrll}ﬁ% {%qﬁflpgggi%ﬁgggggg)r@ﬁi%ﬁf bet ween the nounting
poi nts hol ds the sinpl yheleligningdtep fugtied cormprsesiatigaintetier gdps on the
approxi mati on of the .sel ec} ed t hree-di nensi onal curved surface.
rigid Support;
10 the method further comprising attaching the strips to the
rigid support (12) at selected mounting points such that natural
equilibrium deformation between the mounting points holds the
simply deformed aligned strips in a desired approximation of the

selected three-dimensional curved surface.

15
20. A method as defined in Claim 5, further comprising:
forming the strips of a reflective material; and
shaping each strip in a predetermined flat shape such that,
after alignment of the simply deformed strips, adjacent edges of
20 adjacent strips are substantially parallel and separated by a sub-

stantially small gap;
and wherein the selected three-dimensional curved surface has a
light concentrating shape.

25 21. A three-dimensional structure approximating a selected three-
dimensional curved surface having non-zero Gaussian curvature
over a portion of the surface, the structure comprising a plurality
of simply deformed thin strips (10) aligned adjacent one another
to approximate the selected three-dimensional curved surface,

30 wherein each strip has zero Gaussian curvature.




15 20. A nethod as defined in Claimb5, further conprising: formng
the strips of a reflective material; and shapi ng each strip in a
predeterm ned flat shape such that, after alignnment of the sinply
deforned strips, adjacent edges of 20adjacent strips are
substantially parallel and separated by a sub- stantially small gap;
and wherein the selected three-di nensjpnal curved surface has a |ight
concentrating shape. 25 21. A three-dinensional structure

approxi mating a sel ected three- dinensional curved surface having
non-zer o Gausil.an Auhscatdimensiogal atmcﬂure an dofincthen €ilainaldé, wheeein

21 1 gned adj acent oA angp HF ' St Sia Wit UFHES Bt ol By B30

t hree- di nensi onal atomyedosgitidiag, ax30ofiehesnippach strip has zero
Gaussi an curvature. - 13 - A three-dinensional structure as defined

in Caim21, wherein each strip has a strip width which varies by no

nore than 51034 al %Qh%e%lﬁ%risléﬂﬂaﬂ@ﬂru@mté a@ﬁeﬁh@d%ﬁ C18im A1, wherein
t hr ee- di mensi onal structure as defi ned Claim 21, wherein each

strip has a predet@@€hiSHap) hms atp@ﬂ%tﬁ@nytﬁgihﬂamﬁtapeasﬂﬁbrtha;t pEamBHENof

the sinply defor e
substantially pa;ﬂ%ﬂ?ﬁtlt(5 ggﬁﬁa&nﬁﬁ%ﬁg ‘?ﬁ%PP(fgéfr:%&ﬁ Cglzﬁitp A
t hr ee- di nensi onal &tmpwatmslé)smmﬁymmdﬁﬂ:lmlﬂ mmﬂﬁd bytee swhsardadly
strip has a predet eraglged flat shape such that, after alignnment of

the sinply defor med , adj acent edges of adj acent strips are
substantiglly parall el and separated by a substantially small gap.

24, A three-dimensional structure as defined in Claim 22, wherein
each strip has a predetermined flat shape such that, after align-
ment of the simply deformed strips, adjacent edges of adjacent
strips are substantially parallel and separated by a substantially

15 small gap.

25. A three-dimensional structure as defined in Claim 22, wherein
after alignment of the simply deformed strips, the strips appear
straight when viewed from a preferred viewing direction.

20

26. A three-dimensional structure as defined in Claim 22, wherein
adjacent edges of adjacent ones of the aligned simply deformed
strips are bonded together.

25  27. A three-dimensional structure as defined in Claim 21, wherein the
aligned simply deformed strips are mounted on a rigid support
(12).

28. A three-dimensional structure as defined in Claim 22, wherein the
30 aligned simply deformed strips are attached to a rigid support (12)
at selected mounting points such that natural equilibrium deforma-




A three-di nensional structure as defined in Caim22, wherein after
alignment of the sinply deformed strips, the strips appear straight
when viewed froma preferred viewing direction. A three-di nensiona
structure as defined in Caim22, wherein adjacent edges of adjacent
ones of the aligned sinply deforned strips are bonded together. A

t hr ee-di nensi onal structure as defined4in C aim 21, wherein the
aligned sinply deforned strips are nounted on a rigid support (12). A
t hree-di mensi onal structure as defined in Caim22, wherein the

al i gned sinply def benbgtwean i mounieg poinds hobisghe aligaed appplyt dg¢-12)

T4 2%t on' betveen [HERRLHDs TY hiteEl Aok gs ikt Bggee™ -
deformed strips i ndienetssonadduaprl swifaat i on of the sel ected

t hr ee-di mensi onal curved surface. 5 29. A three-di nensional structure
as defined in Caim22, wherein: the strips are forned of a

reflectivesmaperi ah; thaeddimensiehA e nirerLtcdinednai@ash XUrwkétein:
surface has a |ight concentrating_ shape. 0.. A three-di nensi onal

10 3
structure as defined i EISHIPS 2F, ToRmEA I oflecsivp anatggal; and
three-di mensional curvege %Efefc?éaeth?@édgﬂe@i%ﬁﬁlFc%‘f%eﬁi‘é&rf&é@ﬂfs a fikhe A
rned rn daim24, wh

t hr ee-di nensi onal structure as de erein

15adj acent edges ofonggnb@sng sbapes of the aligned sinply deformed
strips are bonded together. 32. A three-dinensional structure as
defined in Caim23, wherein: the strips are fornmed of a reflective
mat eri al ; 1@nd30. A three-dimensional structure as defined in Claim 22, wherein the

selected three-dimensional curved surface has an architectonic
shape.

31. A three-dimensional structure as defined in Claim 24, wherein
15 adjacent edges of adjacent ones of the aligned simply deformed
strips are bonded together.

32. A three-dimensional structure as defined in Claim 23, wherein:
the strips are formed of a reflective material; and
20 the selected three-dimensional curved surface has a light
concentrating shape.

33. A three-dimensional structure as defined in Claim 23, wherein the
selected three-dimensional curved surface has an architectonic
25 shape.

34. A three-dimensional structure as defined in Claim 24, wherein the
aligned simply deformed strips are attached to a rigid support (12)
at selected mounting points such that natural equilibrium deforma-

30 tion between the mounting points holds the aligned simply de-



20t he sel ected three-di nensional curved surface has a |ight
concentrating shape. 33. A three-dinensional structure as defined in
Claim 23, wherein the selected three-dinmensional curved surface has
an architectonic 25shape. 34. A three-dinensional structure as
defined in Caim?24, wherein the aligned sinply deformed strips are
attached to a rigid support (12) at sefected nounting points such
that natural equilibriumdeform- 30tion between the nounting points
hol ds the aligned sinply de- - 15 - forned strips in a desired
approxi mation of tHamesl $Epsdn ariesgediapprexiowdioncel edclasighatvee3s. A

t hr ee- di nensi onal 3#‘5%“@ Cﬁ?‘,éjpgdr@ﬁl n Claim21, wherein: the
a reflecti

strips are forned o ve materi al ; adj acent edges of
adj acent ones of the aligned sinply deforned strips are bonded

t oget her; and the sel ected three-di nensi-onal. curve urface has
2 PFaht concerdr at AFeidsBehstOm ARG 1ot R E Wh8Eh he
in Caim23, wherein thieatiignee friRedYofdeteld®ideshhiepial;are attached
to a rigid support (12) at selected, npunting points such that natural
equi | i bri um def or mati or? %@Eg%@f g&é?ﬁrltrﬂ\j’eﬁd?frf%% 3?189% siRlYal i gned

sinply de- forned §éﬂ)}§1§dis@ri?s gpesbélﬁﬁd%gé%}ngﬁdon of the selected
d ace. Athreg-dini

t hr ee- di nensi onal curved sur . | -di nensional structure as
defined in daim25, wibeeselectagabicedimensieral Lusyedisadnetd heda fight

shape such that, aft enﬁjakiﬂg'sﬁgé of the sinply defornmed strips,
adj acent edges of adjacen trips are substantially parallel and

separ at edlBy a subst antially snall gap; and ~adj acent edges of
e B e BB AR B L BRI A e e
wherein: the stripgligied fiampipdefirneed gfipecié ieathderd akigid support (12)
at selected mounting points such that natural equilibrium deforma-
tion between the mounting points holds the aligned simply de-
15 formed strips in a desired approximation of the selected three-
dimensional curved surface.

37. A three-dimensional structure as defined in Claim 25, wherein:
each strip has a predetermined flat shape such that, after align-
20 ment of the simply deformed strips, adjacent edges of adjacent
strips are substantially parallel and separated by a substantially
small gap; and
adjacent edges of adjacent ones of the aligned simply
deformed strips are bonded together.
25
38. A three-dimensional structure as defined in Claim 21, wherein:
the strips are formed of a reflective material;
the aligned simply deformed strips are attached to a rigid
support (12) at selected mounting points such that natural equilib-
30 rium deformation between the mounting points holds the aligned



the aligned sinply deformed strips are attached to a rigid support
(12) at selected nounting points such that natural equilibrium

def ormati on between the nounting points holds the aligned - 16 -
sinply deforned strips in a desired approximation of the selected
t hr ee- di nensi onal curved surface; and t he sel ected

t hree- di nensi onal curved surface has. & {ight concentrating shape. 5
39. A three-dinensional structure as defined in Caim25, wherein:
each strip has a predeterm ned flat shape such that, after alignnment
of the sinply def simply detorpied wdpaseatdesded approxiiagonnt the selestedr e

substantially par %ﬂle%l'di?@g‘ss.?np Br(/:a%\geg Q¥+ estlABat an- 10tially small

gap; and t he al1gnhe ormed st{rips are attached to a
rigid support (12) at ¢t sdeedd meotdingnpvinal suswdisurfagt hastauki glt

equi | i brium defornation between the nmounting points holds the aligned
sinply deformed stOPpSRGHIE §4C ed approxi mati on of the sel ect ed

15t hr ee- dismensi onal curved surface. 40. A three-dinensional structure

as defined in_Claim?25, wherejn: the strips are forned of a )
reflective mad%ri d thiggcimansionahsigueiups aydelned He§1aMmeS s WAgECBuch

edges of adj acent tri picEhiEac BRI REITR SDERIIERECERY by
a substantial |y srdiignmpap.ofdhe simply deffermsed stripsd atliacent et gesni ahiad
curved surface ha%eﬁt gtirﬂ)gtar%%ﬂﬁgt%trie?ﬂ)i/ Bgraﬁ%?gﬁd sggarated by a substan-
10 tially small gap; and
the aligned simply deformed strips are attached to a rigid
support (12) at selected mounting points such that natural equilib-
rium deformation between the mounting points holds the aligned
simply deformed strips in a desired approximation of the selected

15 three-dimensional curved surface.

40. A three-dimensional structure as defined in Claim 25, wherein;
the strips are formed of a reflective material;
each strip has a predetermined flat shape such that, after
20 alignment of the simply deformed strips, adjacent edges of adja-
cent strips are substantially parallel and separated by a substan-
tially small gap; and
the selected three-dimensional curved surface has a light

concentrating shape.
25




