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ELECTROVAGNETI C RADI ATI ON COLLECTI ON DEVI CE BACKGROUND
OFTHE I NVENTION Field of the Invention [0001] The

worew@atiip nvention rel ates generally to el ectr BOBEB®N6/@01533

radi ation collection. Related Ait [0002] The
col l ection and concentration of el ectromagnetic (EM

radi aﬁ@@ﬁg&%bﬂ@ﬂ@m IORSLBEETION ﬁﬁwncm
col | ected and concentrated using parabolic dishes.
Solar radiation is collected and concentrated using

parabolic mrrors or ses. The fornmer devices suffer
f%ﬁqﬂé’d{h"r‘ﬁn@]‘?‘%"‘#@ﬁ&h vely high height-to-collection
area ratio and the latter being expensive, heavy and
fifiglgiafghe Ipgemionhese types of device al so suffer from
the requirenment to track the source in order to

f un¢adoan pr op&hk presBRIEENBLMINRYS GReTEHE to RENTh@Metic

[ 0003] The invention seeks to overcone at | east sone

afqithe, d&fdegignci es in the prior art by providing an
EM radi ati on coll ection device which can cover a |arge

qég ,ggave a low profile, have no requirenent to track
f_ ﬁ‘ de and be constructed so as to be relatively

i ght and inexpensive. [0004] There is a pressi.ng_heed
to HO0Zbl e t o Theaeliegtian [é%?fﬁi?em?%‘ﬁpr"é ﬁ@\ﬁfégmégéﬁ% ?EVS
sources. Solar eneigy is one such resource which has
patiation &l wdlbkimevie Xddio tedks aBotypently oslddctadeanid cencedntated
coll ecting radiant energy to generate energy in a
us@{ gt arfolimasuts, egolbaiaiiohts@olieaed fifd conesitratsictisig t he

inability to
parabolic mirrors or lenses. The former devices suffer from requiring a relatively
high height-to-collection area ratio and the latter being expensive, heavy and

fragile. Both these types of device also suffer from the requirement to track the

source in order to function properly.

BRIEF SUMMARY OF THE INVENTION

[0003] The invention seeks to overcome at least some of the
deficiencies in the prior art by providing an EM radiation collection device which
can cover a large area, have a low profile, have no requirement to track the source
and be constructed so as to be relatively light and inexpensive.

[0004] There is a pressing need to be able to generate energy from
renewable energy sources. Solar energy is one such resource which has potential
to be exploited. Conventional devices for collecting radiant energy to generate
energy in a useful form suffer from a high capital cost and/or the inability to

generate high enough temperatures to be useful for many applications. The
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generate high enough tenperatures to be useful for
many applications. Theinvention seeks to overcone

woOhew®odiadi ci encies in the prior art by provi dpagiB2006/001533
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radi ant energy concentration device that can gather
energy froma relatively |large area and concentrate it

O Rt Rnfors fRRks td ReBRinAheR defibienéleyinaRe pior el Bt prvelding a
i nexpensive to produce, can be light in construction

a nﬁilﬁ%%{l&% c&%treﬁt%t o%l dhetvf%e Y gﬁféﬁhg' 4b: §P "ﬁroﬂf % relatively large

case conver
phot ovol t

electr|C| eIIs uire only a

S P10 S ep e ] L & B e g 48 GV b BORPLTAE
invention is directed to a deV|ce.that can cover
r éheaxp ensisteyto peadyee.son be tighton sorstaggomand s e patpytial day
cost, does not necessarily require materials of
pakhdraw hivh thgbt @eheraeuredsien hadaseat cheversistetoadledttighit by
construction. [0006] The invention is capable of being

! gﬁg‘to%‘ﬁﬁé (Y(lea%guﬁ@&'ﬂpg sﬁ'xallg‘f%ronE@é‘ i s‘é‘ﬁﬁg cB&i or art

ncentrati on VI Ces | so capab havi ng

app BB on wheieay Ph Tdtsereaongtiist Rt gy o elatively

concentrate EMradiation, wth particular utility in

t hrsgeenllesensoweas nirabasivebriow 2oblo AogsMOs BosRSaFItcan T omaterials
In the case of solar radiation, a device in accordance
Wiof Partibigiat redestisiednd seandlean us ethdb b higitjconstivicion.wi t h
photovoltaic cells or to heat a fluid to harness the

sol apogsier 9y ole idvaphiEhpR fﬁl@%@%@inghé@s hhssicassd Hafvmgba

rad| requency radlatlon e su Ject devi ce coul

ed to collect, t|o

S SR i AR Bk e 3RO e
is an el ectromagnetic radjation collector that
i Genqgaation fesiarendl is shiteblein amywPREcaliAn sherait Briesirest to collect
receiving the el ectromagnetic radiation, an exit end,

anfd adncke@st Edvheadiatibheeith patiealht utidey ethe coblectiontang end
and the exit end; and a radiation collection
concentration of solar radiation. In the case of solar radiation, a device in
accordance with the invention can be used in conjunction with photovoltaic cells
or to heat a fluid to harness the solar energy for a desired purpose. In the case of
radio frequency radiation, the subject device could be used to collect, focus and
tune the radiation.

[0007] An example of a device in accordance with the invention is an
electromagnetic radiation collector that includes a channeling area having an entry
end for receiving the electromagnetic radiation, an exit end, and at Ieast one
reflective wall between the entry end and the exit end; and a radiation collection

element near the exit end of the channeling area, the radiation collection element

being adapted to collect the electromagnetic radiation.



el ement near the exit end of the channeling area, the
radi ati on coll ection el enent being adapted to coll ect

woOheo7@oeiad r onagneti ¢ radi ati on. [ 0008] Anot her egampioes/001533
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of a device in accordance with the invention is a
control mechanismfor a radiation coll ector where the

radi gloogn col | REAEr dxampH ofst @R ik cdof@fike ¥ithONE REention
radi ati on source and where the control mechani sm

CoLrp E('tmstﬁﬁ n%clﬁ%{i%% fc?i‘earl'aﬁ%ti&i) ccm%gli.o'i' Whefehtﬁe ?dﬁt?z{tl%ﬂtc.o%lgctor 18

radr at1 on con ions and a second sensor to noni r

t he out put of the radiatjon collegtar. BRI EF .

SR PR A6l T BRANE RS G09Y. MHisee 5 8ienl gockiom
other features and advantages of the invention wll be
aspapssds of firsirmensng 16 olondwi thg amineradiation condifions and a second
description of preferred enbodi nents of the invention,
asendot thsthb@tRthd suthitefalecatpaoy boliecthrawi ngs wher ei n

| i ke reference nunbers generally indicate identical,
functionally simlar, and/or structurally simlar

el emrents. [00010] Figure 1 shows an exanple of a

channel ing area; [00011] Figure 2 shows an exanpl e of

a.fdevice having nmultianl hannel i ng areas; [00012]
Fi F%B§S%W8W%a°‘?c¥%%§!‘§8§’¥ fonal view of an arr ay of
channel i ng areas; [00013] Figure 4 shows a

cr osk98¥ct i onalhs/foesgosts aad pilier dsaties and adyapipges of the
channel i ng areas; [00014] Figure 5 shows a first

enivediioewill bé agpaeent froemthe dollowWifgOldE pitgutae déscriptian of
cut-away view of the enbodi nent shown in Figure 5;
preferred embodiments of the invention, as illustrated in the accompanying
drawings wherein like reference numbers generally indicate identical, functionally
similar, and/or structurally similar elements.
[00010] Figure 1 shows an example of a channeling area;

[00011] Figure 2 shows an example of a device having multiple

channeling areas;

[00012] Figure 3 shows a cross-sectional view of an array of channeling
areas;
[00013] Figure 4 shows a cross-sectional view of a different array of

channeling areas;

[00014] Figure 5 shows a first embodiment of the invention;

[00015] Figure 6 is a cut-away view of the embodiment shown in Figure
5;

[00016] Figure 7 shows a second embodiment of the invention;



wenhodomamt shown in Figure 7,
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[00016] Figure 7 shows a second enbodi nent of the

i nvention;[00017] Figure 8 shows a side view of the
[ 00018] Fi gure 9CThBAS6/001533
an alternate enbodinent related to the enbodi nent

shown in Figures 7 and 8; [00019] Figure 10 shows a

thi rigo@mtpodi meng,ef shbRs b BMENidwWOsS the 6RB3@Indnt givke: i Figure
shows an alternate enbodi nent related to the

eﬁbodinent shown in Figure 10; and [00021] Figure 12
shows a fourth enbodi nent of the invention. DETAILED
DESCRI PTI ON OF, THE | NVENTI 00022] ..An_ex ar
enbd8PHSht of Higwe P phews FyAigreatef mpﬁm{ﬁgggiﬁﬁﬁﬁgs

and described herein. [00023] An exanple of a device

i emhodioredashownvn Frewrese’ indMisnt i on has an assenbly of
channel i ng areas wherein the EM radi ati on can be

i nt qoogdly reffiggtad subwdi hildientwdanaglof ng iavesdisn; | n

one enbodi nent, the channeling areas are constructed

suc at | i:aL ,

ont JOROR, 57 St 47 ety AR BRI A Rb e
steered within the ch? nel.ing areas to exit a narrow
e FAbedimeREShONAHR 18Ry &ﬁ@-s. The broad ends of the
channeling areas are assenbled to forma surface that

i s HePeA1} t er Migured sbows ebtiribrenshedfraers of Bl imeaitiani on
falls on the collection surface and enters the broad
ends of the channeling areas. The EMradiation is
reflected fromthe walls of the channeling areas so as
to be directed to exit fromthe narrow end of the

ChRnIR!Y I iaved by ensuring that at
eg%hQAﬁgp{ﬁEﬁfR%ONm e IRvARPIOR

ection point the angle of incidence of the
EM agh@ton tout he L all ectl g, SYOFACIibe RS rblAT A2
drawings and described herein.

[00023] An example of a device in accordance with the invention has an
assembly of channeling areas wherein the EM radiation can be internally reflected
within the channeling areas. In one embodiment, the channeling areas are
constructed such that at least some of the EM radiation that enters a broad end of
the channeling areas will be steered within the channeling areas to exit a narrow
end of the channeling areas. The broad ends of the channeling areas are
assembled to form a surface that is herein termed the collection surface. EM
radiation falls on the collection surface and enters the broad ends of the channeling
areas. The EM radiation is reflected from the walls of the channeling areas so as
to be directed to exit from the narrow end of the channeling areas. This is

achieved by ensuring that at each reflection point the angle of incidence of the EM



Is the case for a wide arc of angles of the EM
radi ati on i ncident on the collection surface is to

wehep@oting channel i ng areas such that they arePauaB006/001533
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| onger than they are broad at their broad end. This
provi des, in sonme enbodi nents, a small angle of taper
ofadifipne i Srefbctinkeneharin edsh En 308 aA etBod o khduringghat this
the reflection angle requirenments for a broader range

; sas%q&ta\%pée LAb AL eg o@pg,lm radi gﬁ%ﬂ tcicenpé%!he%gﬁ&n n

e channe are to br ea roa
sho | d deS|rab

pPE I B0 b%éﬁm@eﬁ%arfwucg B H5S ey Pa bloagpyhan they

between 10 and 50. Figure 1 shows an exanple of a
s iregireaccaidhmiebiond cud- Bniapvides yipisere cpRPAIDYLs, hamatpngle
radi ation mght take within the area. [00024] The

c bﬁmged oMbe apkast thashdachmoacothus dlifidingeherdf@btidhaigle s
capabl e of transmtting the EMradiation that is to be

C géqlu e %lda. GBS MleR e thepfaelt Mﬁd%bﬁ ﬁnél@@tTKeelfaJa@ oF

|at|on back i nto the channeling area.

er nt of t n cha
T RSl el P By ag A8 §?Sﬂiﬁ%§ be
caV|t|es are capable of reflecting the EMradiation
baetverm gnd AR0G aqre prefyraigy psiwasn §read d RBodidrraet pererahly
i nvention, the narrow ends of an assenbly of
c bamreh il 0gndf@aBigareel gavbenedampgetfhaimgantimnaciiraen and a
that is smaller than the area of the broad ends of

%@ e adl 20BN TR kBt RheASNt fake $4GH @B aR%aNPl e, the EM
|at| on col | ected over the broad ends area i s

om0 B a1

enbodi nents of .the invention, the channeling areas ar
t SRaplEcPTitrRngRItnHhe FHM rashasioprhatan i by eliesies apd rencepgated
formof tapered slots hi other

and with walls that reflect the EM radiation back into the channeling area. In

another embodiment of the invention, the channeling areas are formed as cavities,
where the walls of the cavities are capable of reflecting the EM radiation back into
the cavity.

[00025] In one embodiment of the invention, the narrow ends of an
assembly of channeling areas are gathered together into an area that is smaller than
the area of the broad ends of assembled channeling areas. In such an example, the
EM radiation collected over the broad ends area is concentrated into the narrow
ends area. An example of this embodiment is shown in Figure 2.

[00026] In some embodiments of the invention, the channeling areas are
tapered in only one dimension, that is they take the form of tapered slots. In other

embodiments, the channeling areas are tapered in two dimensions so that they take



enbodi nents, the channeling areas are tapered in two
di nensi ons so that they takethe form of tapered rods,

woherr@otine rods can be of any cross-sectional BO@pB2006/001533
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that is suitable for packing together at high density.
Exanpl es of such shapes are circles, squares,

r €ied RAY|oE Sapetadiradg hdgreathelraoks ke berof driy- @b Bedctpmlay gops that is
[00027] When the channeling areas take the form of

t@i?i%‘z{ber’éjfo‘i 99&111% R g8ih6: dt mu W%&Eﬁﬂ&sb@%&%& %@ciﬁfles,

he rods, ai'n a packlng density f

broad end t.he han enhance the
sCIERGE Hacgafng Py tH&%%?&ﬂl@ 06]1.‘61??12{1 d%ﬁ he Fygﬁﬁ ‘areas, the
channel i ng areas can be assenbl ed such that each
chani9803'Hg ar eWhes ﬂ@t%@@ﬁéa ayeap talkp Yee fosmiof gapered rods, to aid
nei ghbors. In a particular enbodi nent of this aspect

ofin ddeeminwdatihg the,curvanse of the hadsnelaimagn areglspakimg density for
assenbl ed such that the channeling areas in each row

aﬁ?e &B&fﬁ{ds of 48 cthaﬁnéhﬁ@’afeqs b Pamagstche %Héﬁgtﬁ QIeamékE&ﬁU‘fy of
en each channeling area is between the narrow end

he n hbor i cha nelln as.in
it s e PR et R SRl i BRI s
assenbling the channeling areas.in this way it is
pERAIBlRS f167 It FALSARA reJali i lsMetEhbarsc Fa A ﬁémcn]gr @Flé%ﬁl’c’f’@m
curve into the space between the nei ghboring
c batinedspag ofteasyéntionrews ofichanntiinnireas are psseffibies! such that
all ows the channeling areas to be curved while

”ﬂiéﬂh@hﬂﬁhﬁi af¥a8h HRE kbW dredehet fiymahe teiPRrORGuUENES: B
t he channel'i ng areas. [00028 It is desirable to

nﬁhr%\ﬁ 04 & Qe{cglghgrﬂl%ﬁhg?r ? notl hgﬁoxp 8 ofecﬂgrcielgl&bormg

anne I nNg areas INg surrace SO
t he hi ghest fraction . of the EM I ati i.nci dent. on
{ BB NBEEHTT] (8L CBTSAGLE Tyt bl :B%n‘if@éugﬁat Fog-
not reflected back. [00029] hi one enbodi ment of the
i Byestentningtihechahasiingl areag imthénwanites possibld @r themarrow end of
cross-section and the broad ends are assenmbled in a
Pa&dhi dh@nneling area to curve into the space between the neighboring channeling
areas in the row in front of it. This allows the channeling areas to be curved while
maintaining high packing density of the broad ends of the channeling areas.
[00028] It is desirable to maintain a high packing density of the broad
ends of the channeling areas at the collecting surface so that the highest fraction of
the EM radiation incident on the collecting surface enters a channeling area and is
not reflected back.
[00029] In one embodiment of the invention, the channeling areas are
circular in cross-section and the broad ends are assembled in a packing

arrangement as is shown in Figure 3, where a top view of the assembled rows of

the broad ends of the circular channeling areas are shown offset from one another.



arrangenent as is shown in Figure 3, where a top view
of the assenbled rows of the broad ends of the

woizowvarn9 channel i ng areas are shown of fset fraaTaB®06/001533
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anot her. Tri angl es are superinposed on the view to show
the relationship of the centers of the circular ends.

Tirkisn@éd @0 g@IERIMpOs AT 1EMS &fevpackbwghe sratidnyhiand tiel deotess of
space for the channeling areas to be curved as

diRGhesed e@%o“’f‘fns Mahgerﬁait %w'f‘éa%@é“&%ﬁﬁ%tdenﬁtm&'am% space

fraction o pr ox e incident

ﬁqd t@%ﬁ]&%lﬁ)@?a?wg E%%Lérmcr as d1?c"il steld %H%)\% W(ﬁ%% gﬁ&ﬁ%?g{em a

annering areas
square or rectangul ar cross- sectlon are used. At
vinewinofm fargomeFHAYE fretox 20°%helike ineidgngadzation 1WQ1%Cted
this shape of channeling area, the broad ends of the
ctiﬂ@ﬁeeﬁi:mr anigasmesvfiids paeckied tsumhetiivatl clehasing aed00ih a
of the incident radiation enters the channeling areas

aﬁaﬂraresogrjagﬁré%ﬂ’ér Z&s‘é &tk @usteﬁ atA ﬂog Vidig oeiROF] B &hent is

I gure I's possr ut not necessary

f t he ¢h t t

o a8 A° diilh ot e rﬁrlrm%wg[a%ga@ fatlongie e

channel ing areas may be square or rectangul ar at the

c ohdnaelingayeasinen e dadligd smbethait Hesedp 08K quheamérdﬁemaél@twn

area as we nove down the channeling area toward its
t effers[{ROOB3BhelDaviressni s thocoritated e Noitd fhat inghé ervbodiment
are useful in applications where EMradiation

¢ 91%@1{‘&@5&9 2! 1gﬁ\ﬁo§§§le Y oRLBssHS L Ebrithe $HAEneHgeadtd be

|n partictl ar sol'ar radiation and radio frequency

P’Eeﬁéng‘gfni %B%Sg%ﬁu%rhgg ﬁjc e lﬁ% Fe Pon r%)fr L f}%leythé g %%@gltﬁg

are to heat fluid crrculatlng through tube or pipe,
t BregEey Re equareet jerlangwardi fheColoting SHEfAGHIE S i "glﬁglon toa
cells or to produce hydrogen fromwater. Note that the

i biv@nidr ;en 4xase pavt dowb de cheideling aiea towmardaisgip. cat i on of
produci ng electricity using photovoltaic cells as it

al | gpBo3die | i abtvitd iR GocoRlahestad the @RtRIbnexs eRgadn ar ea

usi ng
applications where EM radiation concentration devices have been used in the prior
art, in particular solar radiation and radio frequency radiation. Examples of such
uses particularly relevé.nt to the collection and concentration of solar radiation are
to heat fluid circulating through a tube or pipe, to generate electricity directly
using photovoltaic cells or to produce hydrogen from water. Note that the
invention has particular utility in the application of producing electricity using
photovoltaic cells as it allows the light to be collected from an extended area[using
the relatively inexpensive device of the invention and concentrate it on to a

relatively small area of the relatively expensive photovoltaic cells. This

potentially allows electricity to be generated at Jower capital cost. Also, this



the relatively inexpensive device of the invention and
concentrate it on to a relatively small area of the

woebetmwviaby expensi ve photovoltaic cells. Thi SPCT/IB2006/001533
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potentially allows electricity to be generated at
| ower capital cost. Also, thisdevice addresses

dakiiet edizbRss ddicidneics onvie BbmveAtbnA Lt Wikarttainpenpto usg a
to use a concentrator with photovoltaic cells. Apart

f%?lFQeC‘I %%P%/ﬂh%ﬁgto‘{}@l'tﬁpgellst D& AR @J{%éﬁ@@hndj@& G€8he

romrelativ oncentrati on fact rs of

B Gotpal dEv o 0 bégwé‘lgweﬁg & s e on PR g ot typically

eff|C|ent [00031%1A | ow profile collector and
c &ave dnrl&tand thespry §mr<a°6h@phqfq0@é1@1q GeHs PuerEcatiag apd hpepming

frequency (RP) radiation. In these applications, the
déask effictanitl d be used to focus the Rp radiation onto an
RF receiver. Al so, by careful choice of the dinensions

of t ['aﬁoﬁ] annel A gy gf&ﬁéeoﬁe%r SHPLSenaY! GReGRBIdinbe

used to tune the collected RP radiation to a frequency

et B0 Re B B n 5 Bl oY ek SOl s, Baevice

radi ation to a higher frequency, which requires a

s freuld de ugerbtofprus tg%BF radiptipm e e BE Tpesdeity é\rlso bpowshi
The subj ect devices can be nade by any suitable

mehdioelof thhdimndraivne bf thg chareaiing aray ehesaibjatt édvermerugd be used
transm ssive of light and made from materials such as

p% e rﬂﬁa Nle8E@RS radiftionl B@SBe®Ohdyth e &H‘b@&@oeﬁeb endvekhsly
of the elenents can be coated with a reflective

er.i al or r t @%h ng
e e e R
EMto be reflected tao the %E of the elenﬁgt engeds, )
t Fegher Tequeasy, XeAle ea e Ramal st 419 TPREcRaNAY THRIFIPERIEY FiReIver
occurs. This enbodi nent has potential advantages in
ease[0003X]abr i CHid swhjebudeviran cal somnénbly sy dvétableaneghod. The
Thi s enbodi nent coul d be constructed by manufacturing
channeling areas can be solid elements transmissive of light and made from
materials such as polymers or glass. For these solid elements, the walls of the
elements can be coated with a reflective material or the refractive index of the
material can be such that in most cases the incident angle of the EM to be reflected
to the wall of the element exceeds the critical angle so that total internal reflection
occurs. This embodiment has potential advantages in ease of fabrication but can
also tend to be heavy. This embodiment could be constructed by manufacturing
many elements and assembling them into arrays as disclosed above.
[00033] A particular embodiment is one where the channeling areas are

cavities formed in a monolithic block made of metal or polymer material. This

may be somewhat harder to fabricate but will be lighter. A method of



many el enments and assenbling theminto arrays as
di scl osed above. [00033] A particul ar enbodi nent is

woneowiaerne the channel ing areas are cavities faCmEBR0061001533
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a nonolithic block made of netal or polynmer material.
This may be sonewhat harder to fabricate but will be

| rghti@cturiAg hes abodfneniny fafbtmranragsdnitily o€ odyeell elements sfor
to forman assenbly of curved el enents, for exanple

t 8PENAE tHRIRMSontd HOM AmAREAbeARERIBUER baborpeebr Bskel.
copper of nickel. The assembly can be one of

i adi vidu el n Q.. |.enent [
coftbeisGEheTadeRt 3pBkidual B8Rl o SR AR e
conb. Each conb forns row .or portjaon of row.of the
o e eripes WhETe eHd peaed FHemBR! if o LaaSHE 1eF Cutle c Bad e
rows in the assenbly are staggered to give the
afaramsgenertr posivowd airow Bif theredeméntpandithe Bisbty’ ©f bles qognbs of
assenbled into an array, the elenents can be straight
OkucRkdsRRdYwS Ul e dsschiblyt e st@g%ﬂl BloSgitd BieSitraaddadnts sholarin
y

can be passed over the asse of the narrow ends of

gg%ufées?@% SB{T\g‘re%eﬁ%%see%b%H njbnfgg%hée}?laép{hei A QG SFIE%h’[

curvature. he asse ments can be he

in their ass I bei ng cl apped intao a frame or,
OPHURAY RVES NG et Bl GBR - ek ot e u e e
in conjunction with side walls and, if applicable, a
t agsemhly/ ithdeasow ey of Herelgreenisenk ecnvaning ethod of he
final nonolithic shape. The shape with the desired

apmeahtiig @fe daivid detatian The assehnbad dsmany ot lictdll teir
nmethod. It nmay be cast by pouring polyner into the

@Qsﬁﬁlﬁgﬁogsﬁeﬁrgénﬁ%w% dd i38f 2 §imBYr bALLSLHBNdTReAITIR curved

tec S process it 1s desirable to first

SIS b oDt SR Rl ARl B wmapcr

shape. After the cast shape is set the nold el enents

chaseheanrtberphasesed Thi srodhier tsstined axnoyithireshappi Eheshapg with

first renoving the cast shape fromthe nold side

Welel d8sirddogsseanielyy of cavities can be molded by any applicable method. It may
be cast by pouring polymer into the mold and letting it set or by injection molding
techniques. In this process it is desirable to first coat the mold with a suitable
release agent to facilitate removal of the mold elements from the cast shape. After
the cast shape is set the mold elements can be removed. This can most easily be
achieved by first removing the cast shape from the mold side walls, top and/or
base then unclamping the assembly of elements and removing them separately or
in groups as is most convenient and practical. Note that in most cases the
elements will need to be straightened somewhat to be withdrawn from the cavities

so it is desirable that the material from which the tapered elements are made be

malleable so that in can undergo the straightening process without breaking or



base then uncl anpi ng the assenbly of el enents and
renovi ng them separately or in groups as i s nost

woamréaailmt and practical. Note that in nost cRE6EsB10h€001533
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el enments will need to be strai ghtened sonewhat to be

wi thdrawn fromthe cavities so it is desirable that

t déstorehg tHeahager aithevuvitly ftdhewhahet B demigentinraviar Ehispdeess
be mal |l eable so that in can undergo the straightening

PLOGRS § MedsDdbe Blafadii s AT s&hBK/tdfABndeliey 2 RaPeurodd, 188t
cavity fromwhich it is being wi thdrawn. This process

results in.a cast. sh -0t ai N 10]

qne s ek o Rtp TSy Rt A P DRe A BRSNS ghe e ot
the broad ends of the cavities all open onto_one fac
ofha $hape prhiac Ao redsRithosvaifdelloper AR e agiifaray fageof the
open on to a different face of the shape. [00034] If

t kkapghape is not cast froman intrinsically reflective
material such as nmetal or netal filled polymer, then

the gybpsnal fl@ﬂﬁﬁsh@%e fshet sRepemandh®isichey Malkts Qhaterial
the cavities can to be coated with a reflective |ayer.

For I r rd,al s i t i | ' i
b o o S R bR o R RRL e (bl
el ectrol ess chrone or nickel deposition. A further

t fenspiradike CuHte igh Bdn @aisd vgﬁﬁ% FedlgotNrdpygrn&or polymer
reflective coating if desired to protect the

r efaterl iveisoost easgy afl0e0g5yithhan eletiealerstmisiel denboidempiecess
for creating an assenbly of channeling areas for

C ghdieftdldigolcBecEMnt aethidkéiaRpbStid AlSertiter s@hdpagen®toating
mrrors that focus the light into a series of spots or

S . . o . . .
S REA e ch e e ooy SR AR R R R kiRtve
normal to it. In the case of spots, the mrror is
0?38 |y a parabolic dish. According to this

enbodi ment, the channeling areas are forned by the
spaci@08¥ween Aheliatitacembodimens feyr aippting an assembly of

chamneling areas for collecting the EM radiation is to use a series of mirrors that
focus the light into a series of spots or strips. In the case of a strip, the optimal
mirror shape is parabolic in the plane of the strip and normal to it. In the case of
spots, the mirror is optimally a parabolic dish. According to this embodiment,’ the
channeling areas are formed by the space between the adjacent mirrors where,
rather than the adjacent mirrors forming a tapering space, the tapering space is
defined by the tapering shape of the radiation beam reflected from the rear wall of
the channel. Also, the exit to the channel according to this embodiment is the strip
or spot which is the focal point of the rear mirror. Therefore, in this embodiment
it is not necessary for the walls of the channel to taper in order for the radiation

beam to be tapered. This has advantages in flexibility of design and in minimizing
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rather than the adjacent mrrors formng a tapering
space, the tapering space is defined by the tapering
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wal | of the channel. Also, the exit to the channe
according to this enbodinent is the strip or spot

vhi ehmber dfhefldedosd thpahatadeftionedengaes brfene gxiting the channel.
Therefore, in this enbodinent it is not necessary for

t’ﬂ% abd & sggts e raiipmeekit tethe3pSinel Are@i@egedtobetahthe focal
radi ati on beamto be tapered. This has advantages in
flexibility.of .desi e 0, A7 LB il -19f
rlEe B PO ﬁ}s!thteﬁlélfmf Lgclﬁrtg%idﬂall\{l il%dghtumﬁ g%éo{g&s efore
exiting the channel. The strips o ts that fi t he
cxbeT I TeneREARGIO Y oy AR PbIBEar tae ¢ JE
line or point of the mrror such that EMradiation
rafilatioh edidehf oit the nmimorsptheimgirouheandstrptatadyabevitbein focat Bae
onto them To allow for different angles of EM

F 3ol sQEh hBCHhe $8tus BPtHehhiehtafisSco-ihbidend witloths strays doe
rotated about their focal line or point such that the

focus of the |ight ' L RahEenihMbt Ny §iPga1SkhicRS
6P°§bd}§9mm?8%ﬁ$r%ﬁ£g%@h%ﬁ?@ﬁ?%gﬁhperf8rn9p%é§roiatfon
wher eby a signal, which could be the output from an EM
b 6 obkav Spin FYGHA g P Ted fuBprale B
monitored and the rotation of the mrrors perfornmed so
asiohitorad xidrihz eotetien efftbe ntirrefs PEMPTBRH %t 350A MRaRyEIZE ithfgemount
the target. A particularly preferred enbodi nent of

SENSAraiafdn Biadtih@iheitaeythey partibelady pretfitrredfensboslepartatfe
sensor can be used in conbination with the output of

the radi aLi,on.t an I thddensR R balesd ho
t%eélscgﬂct Bgéﬁrg{kr% ﬁev& %E\%Itlhgtoiu ﬁ§§f;§§£§? ,a toe nachi eve t he1

control, Accordin o.this.enbodi ment _a_s I

SEMBRT Con e of G R DOR S ohe SR Biaf dtrelates to

conditions with the target sensor out?gégreaponding to
. 1],

t fhe oot of thg redafangencat iorehéTvethreaniiol ofCOTfiRE (B

exanpl e of when PV cells formthe target to generate

eb@Bbdiheht ¥schbrrm sadais cadigatdddo resposepathat@blengeanditions

sensitive sensor woul d be nounted away
with the target sensor output responding to the focusing configuration of the
mirrors. In the example of when PV cells form the target to generate electricity
from solar radiation, a separate light sensitive sensor would be mounted away
from the mirrors such that it monitored the ambient incident radiation on to the
panel. This sensor would for example detect a change in the radiation level due to
a cloud or other object passing between the sun and the panel. The target sensor
on the other hand would monitor the output of the light impinging on to the target
PV cells. So, the control mechanism would monitor both the ambient and the

target sensor and if the output of the two sensors varied in a similar way over time,

then the control system would take no action as it would assume that the change n
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fromthe mrrors such that it nonitored the anbient
i ncident radiation on to the panel. This sensor woul d
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to a cloud or other object passing between the sun and
the panel. The target sensor on the other hand woul d
Meiphosf thhexrgatyaidueto 4 tembe ghthe bmpiangeoglittonst of, bhehe other
target PV cells. So, the control nechani sm woul d

?ﬁ%& Ae tg&‘éhse'hg@ FRit 8MngRMth 4 Mgkl %S/ t@ﬁl@%ﬁ{blé}ft‘ erlsbr

eoutput of the two sensors varied in a simlar way

the con ke na
e e 0GBl S bOTME T bR o PGB e ot
the target was due to a change in the ambient
cOhHICtPERASENOr, on the other hand, the target sensor
out put changed in a different way to the anbi ent
sens[@003h)t put ThHeanirtdiemaphavedd resystlecingoulfdcatheereflects EM
appropriately to maxi m ze the output of the target

S%&ﬁﬁfonoh@p&?eﬁiﬁﬁmoml E%A@ﬁﬁo@ay have a rear reflecting
surface that refl ects radi ati on onto one of t he

foc mrroys,

oD cahesse Rl reBo B BRI B PRLRASy igjere
i ne have been descri bed above The focal I|n of each
| 8o thaiiiora dies hapobeea deesibrd PhRyearkhs el fing eﬁ%&h dowyjer
nore receiving elenents are placed. The receiving
elmpwpésupoan rbeeiving tive iff whivhohe opawirengseivimgelanents are
concentration chanber, as disclosed in co-pending

: Pl%éd?anh&@cé?@iliéEﬁ&%@&ﬁ%@%&mfr&h«?bmpdﬁﬁ@e pepated in

s entirety by reference. Alternatively, the

rg&%e}ﬂrﬁg)e% gﬁg ﬁﬁﬁ@é’lo 11@@ E&ﬂn n%lﬂ ﬁ’&&ly convert

nci 1ion. he r ce|v enents may be

ada e ert the radiation into Iec ri ca
eﬁ@réﬁgoéﬁp&gggﬁ%renﬁw3hev@F§a%%se%#ﬂy ¥"6% pl aced
in the receiving areas. Alternativel the recei ving
eAdiepnatiselmrihbrecaid g demends wey be edapidgreto directly convert the

incident radiation. The receiving elements may be adapted to convert the radiation
into electrical energy, for example photovoltaic cells could be placed in the
receiving areas. Alternatively the receiving elements maybe adapted to collect the
thermal energy, thus transferring heat to a fluid medium whereby the energy can
be utilized elsewhere. In the embodiment where PV cells are used as the receiving
elements it is desirable to be able to cool the PV cells for their efficient operation.
According to the current invention, cooling can be provided by having heat
dissipation areas between the areas of PV cells. Since these in-between areas are
shaded from the incident EM radiation by the parabolic louvers they can readily be
adapted to radiate heat efficiently, for example by coating them with a radiating

coating such as a black coating. In an alternative embodiment, a fluid layer can be
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thermal energy, thus transferring heat to a fluid

medi um whereby the energy can be utilized el sewhere
woOher7ambiadi nent where PV cells are used as thePCT/IB2006/001533

receiving elenments it is desirable to be able to cool

the PV cells for their efficient operation. According

tickien £4pacebilowniiepinicanntagong hed \cerlspad i Bermadlopipct

haV| ng heat dissipation areas between the areas of PV

bl fe b%&[‘&ﬁhé PO NTRetvie  fn BE pamaatetlysduamtiiutd withm the
e incrdent EM radiation by the parabolic |ouvers

tégzpe e(’z‘%a ﬁ.}l?\ggg #ooc?{x ctlﬁltea\gﬁfl}‘hqﬁe %}ﬁcé %Q&lﬂhﬁt e @ﬁudhalds in the

exa ating themwt
radi ati ng coating suc at| n
atapslienaf laqaeﬁelwﬂb@?%éﬁ s toaih? 1?,&’“ 315|31a‘?;9 po %%% bﬂé "1@13% in
a space bel ow the pl at e containing the PV ceI I's and in
tdnefodithers ot fadit cam bhaltdvesdiaci reddetipelley/thasgh ghe spaes
fluid can be permanently contained within the space

ar{;ége %‘1 Itlféw A1 Wher&it tiad leeanistdiisipatddesxspadas tisypdiie thripining
aids in the transfer of heat fromthe PV

etﬁﬁhg{ Cﬁ@ﬁ: Plieﬁeli]g?%/ AL 8% A &cﬁp BE @é&ﬁ‘:ecﬂeﬂ iiRsdries td & Eufficient

urd can owed to, or made to,
flow though the s ac TEleat:a t.he PV cells wherein the
hexdgnt s olfs dhe, R ¥ g 15 dgst ]teﬁe pl at e cont ai ni ng
the PV cells. Preferabl y, the PV cells coulfl be
confeumssy i n derddesntege of parfouiagicERediEEEnRt HOPEBTY n
the output voltage that is desired. [00038] An

advanioadetaf theryit kdeb detvesh dailivends P¥fcetiheThis @e§ews room for
invention is that there is space between the |ines of

X L re fex obeo
PYcS 8l e oo aldiied RO fidtirch BRHOMS 9 x @bl 2atiorabeot

esired fashion. For exanple each row

of cells a.portion.of, each ro

ool e derogreach rovg oL s Ffoh APliRlia 3Bl St Bt o
el ectrically conductive connection band (i:an be g ﬂﬁ&
i sertch eleseat e bleetiedlly emdhciiswoBrecpon and enfrdidge ”ﬁ
connecti on band extended beneath one row of PV cells

: @aat%ég’ 888 c@l Qe rdve af P aniewhérein the cortnectivnieandcgtenged
beneath one row of PV cells to effect electrical connection to the underside of that
row of cells and a series of thin connection bands extended across the upper
surface of the second row of PV cells and out to make connection with the
cormection band between the two rows of PV cells. Alternative methods for
forming an electrical connection to the upper surface of the PV cells are discussed
later in this disclosure. Preferably at least the lower connection bands would be
made of material of high electrical and thermal conductivity, for example copper
or aluminum. The bands can be a single band made of one material or can be a

composite band made of one or more materials. For example, the portion of the

band that extends under the row of PV cells can be made of aluminum and the
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row of cells and a series of thin connection bands
ext ended across the upper surface of the second row of

woeYowabigoand out to make connection with the PCT/IB2006/001533
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connection band between the two rows of PV cells.

Al ternative nmethods for formng an electrica

C pofiatdfalne bamdtbetyasppler rosusof &decetit cithbe Rudeel doppar @
di scussed later in this disclosure. Preferably at

| 8AShet di@able WokterG® NPREHINN tRANAEs YWOMb@rillecaABE@efdsited. The
material of high electrical and thermal conductivity,

f Qi % 1Xo?’nige| bgancd @ GZR(; ?{) ztxl%'iweﬂlbmé]%ﬁ&? g@c@e?ﬁ?ﬁ%@o&@@f P‘@ c@lls 'illlows

one or can
and made of one or nore naterbals or

p@relRBYElH IR FEN RARPVEHIAN RARH &7 43Y6 AvS IV?]Héarlg Wré"FcelﬁYFa and

cells can be made of al um num and theportion of the
b ands-settiveealnréd lheduiter afloPyiadbw slastivabessivadelosfes and the
copper or another suitable nmaterial. Preferably the

basydser afloWaER effdiert Abat MessHHaNOS bt @ hedihenyk@t byalic Ehe
band that is allowed by the space between the rows of

PYaagﬁ[on @Mﬁg rtﬁé Bl c\éﬁ% yrhdwdhak pla%%n&&%%ghé @ of the

Ively Targe surface area
cro s S tlonal. a. Th tter allows, for.]ow.
oF o e b Fanaged and Bt vRURH S A icigt s s to
ef fici ent heat di ssi pation of the heat generated by
t heveENMmiaghaniapse diie NYicelds. upon the PV cells. The
bands that extend across the top of the cells can be

of ayYo3]i t abl® thetae batheadledtionggmieakl smerfyda benduit
thin width so as to cover a m ni rum area of the PV

¢ %Bllltﬁ 1ﬂng 4 50839be h&té%u‘f@ﬁ@g 19fedtdt @h&ﬁk%ﬁﬁk é)? Baclf arabohc

energy, a condul taining a

t d b tot f
p qatyga et By o Bra o b G e e bt @%iéva%q ap
such that it receives energy on one surface from
alssisaqstiiam aleforntisa of) @wwgta&si e rdigiion smshitssribier sugfaces

other surfaces are insulated to mnimze heat | o0ss.
Theyiasiaed ¢ dmimidethiepd I0ssc Ofidtd ¢aidbe maitlpde dmduits or could be

one or more conduits that extend to pass under two or more parabolic louver focal
lines. The conduits would be made of thermally conductive material such as
copper. Since it is desired to have thermally insulating areas between the
conduits, unlike the prior art, there is no need to have a plate such as a copper
plate extend between the conduits. This reduces the cost and weight of the device.
The thermally insulating areas can be filled with air or with insulating materials
such as, for example, foams.

[00040] The profile of the reflective surface of the louvers is preferably
parabolic in shape. The profile of the parabola can be defined by the equations

below. In these equations the focal point of EM radiation reflected from the
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one or nore conduits that extend to pass under two or
nore parabolic | ouver focal |lines. The conduits woul d

woeorwdel1of thermal |y conductive material suchpP@$/1B2006/001533
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copper. Since it is desired to have thermally

i nsul ating areas between the conduits, unlike the
Pdr@ifolidfiofilt hedefined taloe aelax.tyopdiaive, ). phlae whegen e yaare
copper plate extend between the conduits. This reduces
t 18,6034 bl XWRIGHooRfindibreresiRviicay offthe uppertiped{ltie parabolic
|nsdﬁat|ng areas can be filled with air or with

i nsul atj ng, mat ex 1 al \ - X
o040y T BB RudigPHeP ey PRLLALER Gd 8508

| ouvers i s _preferabl arabalic i-n shape. The of,i]
ofoordiaatp iy EwIcq cBARF %)égldﬁ@ﬂl?k%rﬂbu&b;?n he Wég@a &Fa?‘*?%ﬂésjﬁrk?éi beihe
in these equations the focal point of EMradiation

r &flagot:ed from theparabolic profile is defined to be

at the x, y point (0, 0). Also where x0 and y0 are
defined to be thqmﬁzgng y goordi nates respectively of

t he [0@pdl tip Jof-th par?ﬁogft profile when the

profile is rotated®such NRYEM radi ation normal to
the xcoordinate is focused on the focal point (0, 0).

The profile is then defingd by ftfie)equation: [00041] vy
=2 - X2x0 2tan O [OOO4§T¢V% re 0 =[00043] It is
to gﬁ mpger st apgethat d cturing

i nmp r?ec i on and changes over2time and tenperature,
the louver profile will only ever approxinmately

c onf[gﬁtﬂh 0 the; RrOHE LLIQINEd Bt &ieroesialicarmhgdhpedection
The ‘degree of conformance of the profile to the

equat.i on above wi |l . deternng t i al

PR e ot et R Bl R PO elet

| ouvers can be manuf act ur ed, . ¢
approximately conform to the profile give by the equations above. The degree o

conformance of the profile to the equation above will determine the width of the
focal line that results in practice in the device. The louvers can be manufactured
by any method that results in a reflective surface with a profile along its length that
reflects an acceptable portion of the incident radiation on to a focal line of the
desired width. An acceptable portion of the radiation is determined by
considerations of the overall cost of producing electrical or thermal energy from a
specified area. This includes considerations of cost of manufacture of the device,
its useful life, the efficiency of the energy conversion process and the capabilities
of competitive technologies. The desired width of the foca] line is decided upon
by a combination of factors balancing cost, practicality of manufacture, device
Jongevity and ability to dissipate heat. These factors taken together will determine

the optimum width of the focal line for a particular manufacturing method and
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by any nethod that results in a reflective surface
with a profile along its length that reflects an

focal line of the desired width. An acceptable portion
of the radiation is determ ned by considerations of

t kestewastatel Fopstangfle, o octnce thy cebtexftthe BHlcelds, ah eepemaive
energy froma specified area. This includes

C QRS GEAbF B Sy@im GORldeStanIBRdUEasdUREr Bea IV cdEY bER a
its useful life, the efficiency of the energy

i . the e of the ene -
C SeiAbPog W O ByBP d SoAAPR ek EP B pRTREE L ©
CoirehRBLTR GBI PGP P AR e LUbVAIE &N B BTIery

and ability to dissipate heat. These factors taken
t ogettier bavohles datpromised, thue coptingramoptindtrh voftht he f ocal
line for a particular manufacturing nmethod andcost

Stru@bodf- ForTiRNeRRrecan e doRstkeRed emEaSilated whit® adbent
cells, an expensive conponent of the system it is

desirabl e, t.0 tdhei o : .
CETRIRD e SRS BE, PR IRy AR e o
capabl e of the fineness of focus required and t

abPlished of 6086?63%1d;?§1éhq¢éatf01m B ELy PYIcEDie T pes hﬁw&*% fuetal
efficient operation becones conpronised, thus creating
apladgstdonidrbevialtrited G004} nibets|to hoklrthe plate dhghe right location
constructed of netal plates which are bent to conform

t and kealfRsihemdo ptefeiadbeut théie fqehElies. earmbEvely, the louvers can
intrinsically reflective or polished or coated and

PRelcad Eﬁ%g{ R0 bR BRI HRRAE LlE: Sl AR, Hrese

es ¢ nount e ui tabl e mounts to

hol d t.he ate .at the right |pocatio. tg allow them
+ gotcstiv el g R ef sE o] ewo b R hedar e (e

| ouvers can be cast fromnetal, preferably wth the
menetheredternating thelosyeraprefamtin withaniearal Brie Bagisaewld be
bei ng polished or coated and polished after the
casdtiongholded fvai plastid figrsubbdgeembt ivia] plhted td pididert Jeast the

preferably with integral nounting neans, could be
front parabolic surface reflective. Optionally, the part could then be post coated
with a clear layer to protect the reflective surface from environmental degradation.

[00045] Figure 5 depicts one embodiment of the current invention.

Figure 5 depicts a partially assembled device 100 to illustrate the Variéus
components. Reference number 110 denotes the front parabolic reflective surface
of an exemplary louver 105. Pins 150 locate the Jouver in side block 120 (only
one side shown) such that the focal line of the louver is coincident with the target
area 140. Pins 160 locate in tie rods 130 to link the louvers together. Pins 150

and 160 are free to rotate in the location holes in side blocks 120 and tie rods 130,

such that when tie rods 130 are moved upward and forward in unison the louvers
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cast or nolded fromplastic and subsequently net al
plated to yield at |east the front parabolic surface

woebd7motiltye. Optionally, the part could then beCpmB1006/001533
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coated with a clear layer to protect the reflective
surface from environnental degradation. [00045] Figure
Sard @phet shen ehersnodofitrtpins 1 0hNata thag tite denveof the pins 150
Figure 5 depicts a partially assenbl ed device 100 to

i i L.PUSe 6PN RPLBIOndiRe @venaRh MuAes louver
1%%%3%%§%§§L@ﬁgM?§%ﬁt %arabolicpﬁg#lgctive sarface g?vm

an exenpl ary. | quver . 105, Pj : Vef
ST Bt R TR koo A ol R ARl ' e
focal line of the |ouver is coj cige t w.th the tar el
adesired wpge PredeuvEspeandedpitsdsueh & ’&rs}o‘i ng EF“PW&C‘{“%% ent
| ouvers together. Pins 150 and 160 are free to rotate

i withhlee tapedreotdtol es in side bl ocks 120 and tie rods
130, such that when tie rods 130 are noved upward and

for V{@ﬁ(ﬂm'; N UNipsaRe bRABLRUWRFES Ri-aRbAlIRGr #lAT thd@urrent
centre of the pins 150. Note that the centre of the

pins ,150.are coincide i, 1 ' f ea. Th
coveuponar iy RaLTsPE e et by el Oy ren. e
about its focal line. This jnsures that for angl e
ofrrevig indEgire Oishaw cxpmpley Bdeiipa aaﬁfﬂa-n@@et tﬁ%t ql%g%%?fé %Eean
be rotated such that the focal |ine remains coincident
Wiidoed hiehtilzat getiatmnghat ig 0ot apOOAG]Y Fiedavyer & Wepired &y He
further cut-away illustration of the current invention

shRWENE thaved ddcaRAt, tadéBihanmising ¢ @ttabnteiicemty.
the target area. The aitows in Figure 6 show exenpl ary

rad Bhion Pal Rt R EARerd Nete RUKALEWAE € pRRBEIRLAUGH:

t hat I's not capture y one |l ouver is

tured by the | in f f hind it
C BB R 17 SHAGOR 11 IBI-BEDH ol 670 B 050047

Exanpl e 1: Louvers were designed with a parabolic

r edspetivelly, whiapéowerpivdi pajnt sspagtien po22 1) Ed spqunipg slagnps

yO were -37 nm and 40 mm
were constructed with the computed shape by wire cutting the shapes out of
aluminum. The mount clamps were made in two pieces with the concave parabolic
shape cut into the front of the rear half of the clamp and the corresponding convex
parabolic shape formed as the rear surface of the front portion of the clamp. 0.2
mm thick brass sheet was nickel plated and polished to give a highly reflective
surface and the plate cut into widths corresponding to that needed for a louver.
The plated brass sheet was clamped at either end between the two halves of the
mounting clamps. Steel pins were used to mount the mounting clamps to side

plates, where the pins were located in holes coincident with the focal line of the

louver. Pins in the upper end of the mounting clamps were mounted in holes in a
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respectively, with a |ouver pivot point separation of
22 mMmm End nounting clanps were constructed with the
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al um num The nount clanps were nade in two pieces
with the concave parabolic shape cut into the front of
t hie ro®as sladf indfigirhé. Téalpyeam avithheeleogihod 2pdmai wgre
convex parabolic shape formed as the rear surface of

tq§mﬁﬁggungggkﬂfn of the clanp. 0.2 mmthick brass
sheet was nickel plated and polished to give a highly

ggj e, SunbaRRIe bAoAk S ited Bt M Bling wre

brass sheet was clanped at eith r en bet ween the
h&pbriesteds Thapardhotinehang Vs sAFRUICERs lﬁgﬁ% Senan d3ut fognd
mount the nounting clanps to side plates, where the
pinSs vk @l odailenmi mspeoliedy, coitne logeert sepirption ¢fe2(f mgednd the
line of the louver. Pins in the upper end of the

MBE&E d MKk E)hé‘émféug@f B fmRUsHee thdfobsll el of tlat logvar@dThas
shown in Figure Ten louvers with a Iength of 200 mm

ek e fiRng %L’ e(g o;séh gugh ?haWa 10[1}%?9 é& 1d Eé mk@ t02be able to

1l
Louvers manuf ac Ion nolding we

abecotod. . The Paistol L shoge g corped, secer L.

respectively, with a |ouver separation of 20 mm and
t Hionbés &-whrdibate,|vothest thediapryofthe Buyaisevine tq Hepdchthgfocal
pl ane of the |ouvers. The di nensions were chosen such

t badne! Bad heuvenatlciatdgehl behsrodratdedgicd tbde atlidedtvaith the louver
accomodat e i nci dent radiation angles from 20 degrees

t th#]eﬁn gﬁ%gﬁgeg ’S"lé Stdred bR tdig 0 i A ai@oth finish on

ut t the 1 ouvers haV|ng to |npact t he

foca Ian End.nmounts. with inte
08 ol e ol e itk e GG Bl £ Fifone
pi ece. The nold was constructed to give a mr
s gV polyearbattediendBayblesd® h4p é‘ﬁbﬁﬁa«yersM@Yeaé@Cl@Fﬁ@ and then
| ouver was injection nolded from an
metallized to form the reflective coating.

[00049] In one embodiment of the invention, narrow strips of PV cells
are placed at the focal lines to receive the concentrated radiation to convert it to
electricity. To gather the current generated from the PV cells, it is necessary to
make electronic connection to the uppér and lower surface of the PV cells. Itis
also often desirable to connect a number of the strips of PV cells in series to
generate a higher voltage and decrease the current that needs to be carried for a
particular power output.

[00050] According to the present invention, the lower connection to a
strip of PV cells is made by a conductive plate on which the PV cell sits. The

plate can be made from any material with sufficiently low electrical resistance.
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ABS/ pol ycar bonat e bl end Baybl end(r) T 45 PG (Bayer
Materials cience) and then netallized to formthe

woebd7@otilye coating. [00049] hi one enbodi ment POT/IB1v@6/001533
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i nvention, narrow strips of PV cells are placed at the
focal lines to receive the concentrated radiation to
C Oforedxcluisive egareples bf suitable maferigatieaturnineme coppentin and
generated fromthe PV cells, it is necessary to make

elo8htd O EeCRINE ClyePBr i@ the upper and | ower surface
of the PV cells. I't is also often desirable to connect

a nu of the.sthl | s, 4 L
gene@ﬁgel]a hi g %elrl5 @%S%t%%géat g‘%}/%(égi&??ee%gga? Eﬂgﬁg 61%?[8%?
that needs to he carried for a particul ar power .
osepRRctedopEBag! thendbe (VG COBPICHEN BlksIs SPToRdR thash strips of
the | ower connection to a strip of PV cells is nade by
a celbnatundividealpllatteare hravght inta electAvaleehhecsipn by offisemeans

pl ate can be nmade fromany material with sufficiently

| Queiedsastsep&ak wirsl st ance. Non- excl usi ve exanpl es of
suitablé materials are alum num copper, tin and

cop P@'é)%g{i vere dif ng Hesﬂeh ?ﬁlag@legsféﬁi}{’sj &'P\.E Qgg%%]co{]%ecigééi ﬂ] Series

desi hat tWwo or nore strips are

connected in parallel then the | ower connection. plate

" Shedghirbi A GPRRBIEVEL SOBEC S REPIE BPh PG P The

pl ates are brought into electrical connection by other

meemsctocplagsvdyd seped btyenditressige pOHEHR]P ¢FPY eelissto allow
desired that the strips of PV cells be connected in

S @fHee slettiiesl cohtdcEonSaril 16 @pedsal ieeat Gvaipativarizect i@ od ket BV
for each strip of PV cells. The connection plate woul d

:féFl?Mh%?ﬁ}ﬂ%B%a{igﬁ edge of the strip of PV cells to

ow other “electrical connections and to act as a

heat dj ssi pati pn devi . . i
oper @b%ﬁ P chorfmg %oethte %re%gl%llmt/e%%og\{hg glleclzt%cgw tonnection to

the upper surface of the PV cell strip is made by an electrically conductive layer
placed in contact with the upper surface of the PV cell. In a preferred
embodiment, the upper surface connector is a continuous strip that runs the length
of the PV cell strip, overlapping and in electrical contact with the upper surface of
the PV cell strip along one lengthwise edge of the connector strip, in the area of
the PV cell strip that is in shadow in operation. For the embodiment where the PV
cells are to be connected in series the other lengthwise edge of the connector strip
overlaps and is in electrical contact with the extension of the lower connection
plate of the next strip of PV cells. The connector strip in this embodiment thus
makes a bridging electrical connection between the top surface of one strip of PV

cells and the lower surface of the next strip of PV cells.
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[ 00053] According to the present invention, the

el ectrical connection to the upper surface of the PV
woebd7/otndp is made by an el ectrically conduct PCE1BAY€001533

pl aced in contact with the upper surface of the PV

cell hi a preferred enbodi nent, the upper surface

conn[ﬁoo.’m] i s Sublimatds &trthquppeatomeotsr sthip ateeanyt h

of the PV cell strip, overlapping and in electrica

ﬁﬂitt&ﬁﬁs t%tté%tf 1 X PRES alﬁq{a@@&ﬁﬁ@fenﬁi?‘ wWHeafibd] rsdisthie.

ong one | engthw se edge of the connector strip, in

t of the PV t
o DEraE RN etk oEREb ATl S%Eé}eail PSRRI
to be connected in series the other. | engthw se e ge of
t Klecisaheeandpcteerddhesiie Mokps cogtRfl WER pROBIcaRYYCHYG pdhesive
contact with the extension of the | ower connection
5 plbat @hat thcheetnkix texsired puadfth®Vireze off $he mittel moaimge thopugh the
strip in this enbodi nent thus nmakes a bridgi ng

elyge! tc&'l&f'ahv@&mﬁﬁ% 'c‘%ﬁd@ﬁ%@@ﬁ@ f@pp&eddohfet®e allhadti@s and
strip of PV ce I's ‘and the | ower surface of t he next

u 6?)1(81? ?@‘H 128X us;ve etxgn g%g;ﬂé s@%‘bieﬂg%’&s@% gl{l at 1 chﬁp%rhﬁn tin

a layer and have sufficientl el ectri

" 68t18d SORPET NI ST NPT Oéﬁu%@i%c%&il%t}"%déeswes
are nmetals, netals coated with electrlcally conducti ve
adtesessere sentitaysadbesivexdilvdwitlasitisn or earblercstiches adhesi ve
but where the netal is textured such that areas of the

10 MetradladapomiRe 2 Ehddied RebeadHEmb 0Blean Rk Y48) adhilsevdped
conductlve i nks, unsupported conduct i ve adhesives and

SAhas! Aﬁ\'ss&rgsfgbyé LB RAMRIER e Moot ABLRBRAldhedlSis

m-num CO In, tin coated copper or silver.

Non- exclu ive e suitabl e ctiv

8L e Caprer B 8Bt el T Rak el oo ed i ¢ n
silver or carbon such as ARcl ad@®0038 (Adhesives
Reseapleivf bineifabld emdugiiekapeysajedarith & ner-eendysiepdbsgs is
An exanpl e of a suitable conductive tape with a
CandsiThpa/BmBEHRES Ceppdr Foil (3M Corporation) where the embossed features

15 on the foil penetrate through the non-conductive adhesive layer. Examples of
suitable conductive inks are carbon or silver filled inks. Note that the upper
surface connector must only be capable of forming a continuous electron
conduction path from the PV cell to the next lower connector plate with
acceptably low electrical resistance. It need not be a continuous connection path

20  along the length of the PV cell strip, as long as the overall resistance of the
connection of the upper surface of the PV cell with the lower connection plate of
the next strip of PV cell is desirably low. For example, the connection could be a
series of wires or dots bridging the gap to achieve the electrical connection.

However, a continuous connection layer down the length of the PV cell strip is
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1181 Tape Copper Foil wth Conductive Adhesive (3M
Corporation). An exanple of a suitable conductive tape

woaai7ddiMpt h a non-conductive adhesive is 1245rTapB2006/001533
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Enbossed Copper Foil (3M Corporation) where the
enbossed features on the foil penetrate through the
nosuatlypaefetred as iaghestMewilhioaver tieaeqitiesd reststange phthlee
conductive inks are carbon or silver filled inks. Note
t Ratndchish MRPR1I S8 BRGE treiRestgriii 8e TONtall eoship @i iBore
of formng a continuous el ectron conduction path from
t%ﬁml s&a e the next | ower connector plate with

accep OM/eIectrlcaI resi stance. It need not be a
contlnuous con at h along the | e %th of H E .
cel | 108033]p n ol angnirgg O3 e TeenbRurionds thap here is

connectlon of t he upper surface of the PV cell with
t henlatwestarse haeen eny pleapbthefuppéresuniase oishe P cstl eprosed to
cell is desirably |ow For exanple, the connection

C @k shnbéntAteTThREht @hd Wiersredtf colietisr. DT halgidigot the Pyagellt sorip
achi eve the electrlcal connecti on. However, a

C%?{)é)s@{l‘ 9&&16%8%?1& &)Qurh £ls sﬂ% Waitdes: d %ﬂgleﬂ Rftnt ﬁltﬁ)\éf the
D e

rip |susua y referr as In enera it w

I th ctric resi st.ance . ction_ and
b PR (obe e Jor i ring A oival RuTBYr et 13 58 and
cool it for nore efficient operation. [00055] An

aduatire prafierhblydesa Heage eatal the npreSe e quipahtqliseted 8y theagpper
there is a small distance between any area of the
URREceohhate odfy Hdieo PWdi alshore Xpasee titroughhtbe PV cell before
concentrated sunlight and the current collector. The

eﬂfeﬁn% tnel 1§ EY; t&l’fée coﬁﬁercto? TRRASEE el Rostshife (ROGEN AR e
sun |s sna best equivalent to the width of

thefoc efromt
o BB ? Bl GRS A et PR oy B e wpper
| ess than or equal to 2 mm So the current coIIected
byputiaes cgppEioTsur f ace connector only has to travel a
short distance through the PV cell before

[00056] Optionally, after the array of connections has been constructed

as illustrated above, part or all of the array could be overlaid with a layer of
transparent material (as is known in the art) to protect the device from water
ingress, corrosion and mechanical damage. As a further option, the transparent
protective layer need not cover all of the array, but only cover the PV cells. The
upper surface connector and the lower surface connector could be covered with a
layer to protect against corrosion and to aid the radiation of heat, for example a
black paint or other thin polymer layer. Preferably there would be a good seal
between the transparent coating and the heat radiating coating to prevent the

ingress of moisture into the device.
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entering the | ow resistance connector. This reduces
resistive losses in the device without the need to

woaave/amyg9 of the sunlight bl ocked fromthe PV eeriBings/001533
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t he upper surface connector. [00056] Optionally, after
the array of connections has been constructed as

i 11 ysoos ed alryees pand 8 givealtbp ofewt drel caossavpctomal dele
overl aid with a layer of transparent material (as is

ﬁ&tﬂv@l VisHEw R gtﬂh ek QriBE OF BYlcelifCoriiRNted e defieivGHeer
|ng corrosion and mechani cal damage. As a further

o] ansparent..protective | ayer need not
g]v‘b?é}mefl{]@f&? H&s Ph)?ml‘gut only cover the PV cells.

The ug&er surface connector and the r

conrl@893¥ coullfit b‘iede@@‘@@l@e‘i?nﬁﬁtﬁheasm%%{} SelngBtPé‘@tuel then

agai nst corrosion and to aid the radiation of heat,
f gfe w@ypangufcacdinacthr lagérftono pnosthipof PN ¢ellp e qpmccwch@@éhe
Preferably there would be a good seal between the

t ﬁg]%}?@%rf%tcoﬁl%%r@@eﬁﬂﬂth% hexthedd of W'c@l‘lé Mohe G@botitgert Of the
ent the ingress of noisture into the

g?(\él Ge ’g 01{1)1 1ﬂéfor yaﬁl%?cmm@& n%s ?lll(%\%hﬂl ﬁlgﬁ \9' ew and

I"éW T eSpec g three strl pS
of PV cells connected in serl es in o e .enbodi of

t he [9P@Hnt i Ay digbres ., 8@@(@)85%1]0 c}epo‘geg hed Oyl gur ectxamectms

connect the strips of PV cells in parallel then the
uppe derstiesithe BV ool seips and R3§ denotgsghe uprer stnfiqs conngetprs. In
cells is connected to the upper surface connector

| ay&ntied, 1ioh6is E@E{denﬁ’itédi Bnt@fthé:’éfeﬁ‘e%dlﬁted OXiiebye2R00 dh Mixuire 85240

the connectlon net hod for parallel connection is shown

ﬁ%c{t gr %eq;')gml't [ogs%%lh {‘srélelfc'trgééﬁ ioncogdlﬁggogr atddddt electrically

omer surface con ectors denotes the

R R e e Pl B o
the areas poi nt ed out by 220. In Figure 8, 240
bars 250 serve to connect the strips of upper surface connector together in parallel
fashion. In this configuration the lower surface connector is a continuous plate,
connecting the Jower surfaces of the strips of PV cells in parallel fashion.

[00060] To connect an external circuit to the array of PV cells shown in
Figures 7 and 8, one connection would be made to the lower surface connector
210 at one end of the array and the other connection to 260, the plate connected to
the upper surface of the last strip of PV cell. Optionally, the second connection
could be made directly to the last upper surface connector in the array, in which
case 260 is not necessary. To connect an external circuit to the parallel array
shown in Figure 9, one connection would be made at any suitable location or

Jocations on 210 and the other connection at any suitable location or locations on

one or both bars 250. The bars 250 are made of a material with low electrical
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denotes a support base which is electrically
non-conductive or at least electrically insulated from

war7aadi1230. In Figure 9, 250 denotes side CORAEAB10061001533
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bars. These bars 250 serve to connect the strips of
upper surface connector together in parallel fashion.

| RestshiiSy. CORYyl c@uldadsiroatiet fivam timmamesnattdd es demppet orfabs a
conti nuous plate, connecting the | ower surfaces of the

i%ﬂn%t?‘to&f%@ér ?l lC%Pfdrb AR fofbxdndib B copPEA6R orTimed

onnect an external circuit to the array of PV cells

shown in Figures, 7 and ohe ¢ ' . |gnbe made
T oo oo carnet R iSRS A SR A e
array and the other connection tg 260, the pl at
connl@ed@d to ﬂh@oﬁbﬁﬁpf@ﬂﬂﬁh@@b%ﬁnFﬂ%aF%@fdgﬁpPébbf PV
cell. Optionally, the second connection could be nade
diseBiblive Wie bhebloadt laip partisgiotaaize ob thestipoel B celie). The
array, in which case 260 is not necessary. To connect

E%ﬁgé ?%Bé‘ﬁ iSOrEGiible &Bss 48t BRERh Bt 1B elipsSh 083t 4 Portion of

one connection would be nmade at any suitable

;ﬁ%;:ﬁ]iﬁ%gﬁ%ﬁ u?: %%: ig%cgfoi i {;1110% ?tqf g&qreh k[‘c? C%Q&rthg%g%%g%&ﬁ?& the

ocatrons on one
h | ow

bars 250. The bars 250 are made. of terial. w
o PheT iy k56l 81 FTT CTHBY TGN s CPP sk R &

same material as the upper surface connectors 230 or
t bRytrically chndectivedeidgebetmcanflicgop saface op ferP Wneelislnnd the
tinned copper wire that is soldered to each upper

SUEAREBYEMIB 8EEBYorS LOptRond P .an[-A01HRA LReC of shildeg of donductive
anot her enbodi nent, a solid el ectrically conductive

R gl PR o i ELABIE ARG CAIE: Qlndl Bt B

e wre or r nis of suitable
cross-section such that it overlaps.at | east a ti
b8 CHRIC Ut U7 e DRePe o Wit ctrong o7 fBdhret
to connect the top surface of the PV cell(s). A bead
ofthes@indertive witomdibbbn veerlapk apdrestsrreaingethe peiduetive pad can be
forman electrically conductive bridge between the top
sk Aeréfidd Kenfvntediciia) camdetidie A cross-sectional schematic

illustrating this aspect of the invention using a wire of substantially circular cross-
section is given in Figure 10 and the situation when using a ribbon of substantially
trapezoidal cross-section is given in Figure 11.

[00062] In Figures 10 and 11, the lower surface of the PV cell 320 is
placed in contact with a conductive pad 310, which is formed on an electrically
insulating substrate 340. A wire 330 (of circular cross-section in Figure 1 and of
trapezoidal cross-section in Figure 2) is placed so as to abut one side of 320 and to
also overlap a portion of a second conductive pad 315. A bead of conductive

bridging material 350 increases the area of electrical connection between wire 330

and the top surface of the PV cell 320. A second, optional bead of conductive
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conductive wire or ribbon. Optionally, an additiona
bead of solder or conductive ink can be applied to

woéanimoatagonduct i ve bridge between the conducti PETABI066/001533
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or ribbon and the conductive pad. In the absence of

this second bead, the fact that the conductive wire or

r nibeml o¥@tdrdpsfoanet bewban 3R hindst] Stth énccane hetrbmestyeasiof the
can be used to provide sufficient electrica

COBREEHbPFnefstdr@SS- sectional schematic illustrating
this aspect of the invention using a wre of

s aspect ‘of The | ng awire of
SUDSHABA! LY Lk DA SLasa ARe L ONRLS L NSRRI SHT?

10 & nousin

substantially trapezoidal_cross-section is given i
Fipgisicalan grosg-eratie Pt Wire pr ghpasbuidhai 8y §:pss-pa5HOR Giab pllows
surface of the PV cell 320 is placed in contact with a

c brdping ibesvepa the3dp sunfiviecf thesP'Y oelitsandrthaadjedest eoriduativepad
i nsul ating substrate 340. A wire 330 (of circular

CLORAnRARE §@Pe bMhld igVERioh, FEmBlesior 8ReZaliEBle cross-sectional
cross-section in Figure 2) is placed so as to abut one

[ f 320 t ‘ ; [ d
o SRTEE s S R o RO Bl BRI R g e On
material 350 increases the area of electrical
connl8064n bet @Rl paterials foghyhich e wige %W?bcﬂi’ecaafbet he

PV cell 320. A second, optional bead of
c ennktickicd enptrermabri86 Witb snitddy tor plectribdtropsanc@3roagl the
315 to increase the robustness of the connection if

NRERAS S tYn of @ROGBE of fibios. Fxak@lddndetisdbolatetals atdddpper,
aspect is not restricted to any particul ar

A RRing C%tgeqnst%ﬁ%:\tﬂ %?ﬁl,%ra&i a!ﬂﬁ%?o&gt that any

cross-settioh ows bridging between the top

surface of the PV cell (s nd the adjacent conducti.ve

pad 10906R]; hi n TheePed) é‘b‘%‘l& a‘te%r@gfa H@@éﬁ‘ﬂl gﬁ’ Coﬁ%é Fegrott

ot her suitable cross-sectional shapes are, oval, .

t ribhny ahdithe tomerafaes of dePaheplise) cary Eﬁm@@ﬁ of angppigfial and

ot hers. [00064] Suitable materials fromwhich the wire

OfappliddRnanganethed that is capable of laying down the bead within a pre-
defined area of the top surface of the PV cell(s) and bridging any gap between the
edge of that surface and the adjacent edge of the wire or ribbon. For example, a
bead of liquid solder can be applied. Alternatively, a length of solid solder can be
laid against the wire and ribbon, such that it overlaps a pre-defined portion of the
top surface of the PV cell(s) and the solder subsequently melted using heating
methods. In another example, a bead or layer of conductive ink can be applied
from a dispensing device such as a nozzle or a printing screen, whereupon the ink
is dried or cured to form the finished bridge.

[00066] Another aspect disclosed here is to include reflective side walls

as part of the solar concentration module to improve light capture when the

24



constructed are any materials with suitably |ow
el ectrical resistance through the cross-section of the

wei20/001119i bbon. Exanpl es of suitabl e materi al BCanB2006/001533

10

15

20

copper, alum num steel, stainless steel, brass and
bronze. [00065] The bead forming the bridge between

t heideAnduiatibne net i@l ta ihblodal lneb dfitiee oopers uhep gadiftion
the PV cells(s) can be nmade of any material and

? 124 %lg g%@t\;\? 1t YirFR LAt éfT@Bth'blsthﬁ@ P&k tDfts TeAYhNige dQMtion

In a predetined area of the top surface

of . the PV cell(s) and bridgin h
eaais?%fﬂmg? s parpengii e Sl Bt AP RS ASHE GG ot
or ribbon. For exanple, a bead of liquid solder can b

o ppidsdt refieied FiaiApBIY L VP ERHDES Yol e oBPGel Tehn
be | aid against the wire and ribbon, such that it
oupklnaEona tierfeont of fhedoliyeor Themfood, ifiwshing s dones aipatign of the
the PV cell(s) and the sol der subsequently nelted

ll'llséffégteﬁ ?@ﬁﬂ W 1R b YeSrecéiRingRedtharonakaiebEineto fakathiosr, but

ayer of “conductive ink can be applied froma

di spensi i ce such_as. e ntd
sﬁﬁi}g?ﬁ{avaﬁ%é‘g‘%%%‘hd SHECT AR RGeS Bl BB

the finished bridge. [0Q066] Another aspec I scl 0s
heeramiersuE¥e PRidion @% thegpredepp yertion &&%&ﬁ}eg e%‘i"%i%? ?O“HFF%“
the sol ar concentration nodule to inprove |ight

c aphilireceitem tdneemcitetbntiatiani Fh¢refors, én fot siehema rogtion of
the focal lines of the |louvers. Wen radiation hits

t B RELAGPHIIG T the loudtr #i1l Bt ®edo@iston tohareceiomgmieat 0
its I'ength, the radiation will be reflected at the

zﬁﬂaoa@gr]e to A&%r(ﬁ{x%ﬁ)rth ia‘rggeg;?t)f {h@%uﬂ&lﬁlqﬁl’enﬁeﬂ,: tRis sltBation

ds the're cte atron w trave

th |
Fenbe SR ErioBnE Mo ST VRGN g I GERE! plgae of

portion of the reflected light will not hit the

r elespavatidic seubisend anrdldo thscas uppiag afong ke kngthof theyyt

rat her travel past the end of the receiving section.

Thgr80NOHkebral Fehibes @ne, the radiation that would otherwise be lost is
reflected back and focused on to a portion of the receiving section for the
parabolic mirror.

[00068] This aspect of the invention is illustrated in Figure 12. Figure

12 depicts a cross-section view of the solar panel 400 when viewed from the front.
The reflective side walls 410 and 420 and the focal plane 430 of the parabolic
mirrors (not shown) containing the receiving sections, are shown. The radiation
440, is the reflected radiation from radiation incident on the leftmost portion of the
parabolic louver. Radiation incident to the left of this radiation will be blocked by

the side wall 410, creating a shadowed area 460. The radiation 450, is the

reflected radiation from radiation incident on the rightmost portion of the
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conmensurate portion of the receiving section at the
ot her end of the |ouver that would receive no

woanaatnat ed radi ati on. Therefore, in this siPaatiBmne001533
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a portion of the radiation falling on the [ouver wl|
not be focused on to a receiving area. [00067]
AgepbeiinBute. T doaspieds depict the patirafeiis ridiatemtii tre,sidewall
this situation can be avoided by installing additiona

rabhh %F !ngﬁpr%hjc. SADRN TRtralidd, lﬁﬁ@aﬁi@@(ﬁi 490l vmer 0k f1EdEd back on

parabolic 'mrrors and normal to the axis running al ong

the | ength_.qf the.parabolic. mfror I i S d e,
 REe bERBh Bl SRt 00y istflipid e
refl ected back and focused gn to a portiopn of the
r ceptbier by thetediagpn Feseiveh eFIHQ’feéBgThie ldivatigh2o 15 geieBfo the
This aspect of the invention is illustrated in Figure
1ZocaFpigne ¢3(Lahddepinet ® the exio ssmseralongthe lemgthod! thirparabolic
sol ar panel 400 when viewed fromthe front. The
r ehihBE thehens et BVt thSra 10f el A2 Rdeddnend feal plphedid the
430 of the parabolic mrrors (not shown) containing
the receivin clj The radiat .
| By E Rt QEURAEHLAD 30 20 K AD A og Ee Al Rt ary
the leftnost portion of the parabqli.c |ouver. :
Raical b6 APGURR QL 1631 PHES et Fheghd ol fis TPoriY i e (Jgmifted
be bl ocked by the side wall 410, creating a shadowed
arbgahelddted Tines)r dtie@foronthd Boliation 45Aecftastaddiqre the side wall 420
radi ation fromradiation incident on the rightnost
PRFitliveModised hepamakiin of thorbeeking Eb&ictpiidtius borearectly
depict the path of this radiation if the sidewall 420

n re : | S : : inat d .
W"@?ﬁ)m . RG cgg{dérgﬁé édét% a('%;!r)wécty gf @ §fntidd %1‘{11:1@\%212& dr@fovRParea

e ref a portion o

radi ation receiving area 470. Thus,. t.his radiation

WD TR By oD HE P T TalI YT e Pl o the

if the side wall 420 is normal to the focal plane 430

ardismronming long thenengtkiof thalanvaige edromepsurie paagtinf 6512 he

parabolic mrror, then the length of the ray refl ected

ofrhdi42f ik eefleerdbytshie WAL 420 @l @recevidg tfee 470, resulting in no net
loss of radiation. This allows the panel to efficiently concentrate radiation from a
wide range of angles without the need to rotate the panel to face the source of
radiation, for example the sun.

[00069] The side walls can be made of any suitable material with an
internal face that is reflective for the radiation that is being concentrated.
Examples are polished aluminum sheet, polished aluminum sheet covered with a
transparent coating, nickel coated steel, bright chrome coated steel, nickel coated
brass or bronze, bright chrome coated brass or bronze, transparent plastic or glass

coated on the back surface with a reflective coating and a back side protective

layer applied, plastic with a front surface reflective coating with an optional
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absolute angle of the light ray to 420 is the sane as
if the radiation were to cany on and be focused on the

woaemloopliane past the end of the receiving ar e’CT/1B2006/001533
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(depicted by the dotted Iines). Therefore, the

radi ati on 450 reflected fromthe side wall 420 will be
f RE1ED NSO cBut PO hifb@rprotfctidiefor Geetliictige setingon ottand
thus be correctly captured. So, according to this
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radiation. This allows the panel to efficiently
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wi thout the need to rotate the panel to face the

SQiE FeoRing B0 LA ARiabAomAMRIES(Ie sun. [00069] The
side walls can be made of any suitable material with

an i al face.that. is ref.l [ f Adi at|
hatlOPEDe; ng TG RE phlul EBERY B Boud BEehBR ehitery
al um num sheet, polished al um num sheet covergﬁ %ith il
t emhegimentst lowidGerappassnk aged 0gdhis 110, oy oh pramary sk
chrone coated steel, nickel coated brass or bronze,

b @b trtchat amey chatges atd aodifioatitnseaz be ntade trsibai@iention

pl astic or glass coated on the back surface with a

r @Jitllll_gﬁ;ttdelﬂﬁ’tiﬁg &lohhe %Eﬁiit andaddpe SheIPr ot ecti ve |ayer
applied, "plastic with a front surface reflective
coating with an optionaltransparent over-coat to

afford protection for the reflective coating or other
nmet hods for creating a planar reflective surface.
[00070] It is to be appreciated that Figure 12 is
nmerely illustrative and that this aspect of the

i nvention works equally well for radiation traveling

in fromthe right side of 400, where 470 woul d becone

t he shadowed area and 460 the
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area receiving the extra radiation reflected off 410.

[00071] The invention is not limted to the
wahov@odascri bed exenpl ary enbodi ments. It w | PCiD@B2006/001533

apparent, based on this disclosure, to one of ordinary

skill in the art that many changes and nodifi cations

cavHbha rRde AIMEDESi nventi on wi t hout departing from

the spirit and scope thereof . WHAT IS CLAIMED IS: 1. An

el ect r gmagnet) Gedhddiadhétvagialibeedikior COMPLsRigNg: a

channel 1 ng area having an entry end for receiving the

el ectromagnetjc radi ati .an exit end, and at | east

one refIect?&gmﬁgﬁﬁé%%%ﬁggﬁgthe entry end and the exit

end; and a radiation cok£§ction.el ment near fhe exit

end of the channél PR ST IHYMRAF & F%ﬂﬂ@%Fl%E¥¥%ﬁm°

el ement being adapted to collect the el ectromagnetic

radi ati on. 2. Thenexitkegtaod of claim 1, conprising a

plurality of the channeling areas and a plurality of

the radi ation cobl Redtioas refleefiRiivall b&wedintheeair end and bl
claim2, wherein the entry ends of the plurality of

créar,gnle#iaﬂg areas are adjacent to each other. 4. The
cST1ECLST of claim 2, wherein each of the channel i ng
areas is formed by a first surface for ref]ecti th

el ectr onagnétr?‘gatf%’o‘ioélle?w el%mﬁnt&le%re%ﬁ ﬁ’&g glid’ ?%b% Cftnnefing
opposite the first surface. 5. The collector of claim |
4 arashie eadiatidnecoflieetim edeménd beingfadapiedtogfollegidhe electromagnetic

radiation.

2. The collector of claim 1, comprising a plurality of the channeling

areas and a plurality of the radiation collection elements.

3. The collector of claim 2, wherein the entry ends of the plurality of

channeling areas are adjacent to each other.

4. The collector of claim 2, wherein each of the channeling areas is
formed by a first surface for reflecting the electromagnetic radiation, and a second

surface opposite the first surface.

5. The collector of claim 4, wherein the first surface of each of the
channeling areas is parabolic and the focal area of each parabolic first surface is

one of the plurality of radiation collection elements.
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channeling areas is parabolic and the focal area of

each parabolic first surface is one of the plurality
wohoo7adiabi on col l ection el ements. 6. The col | eeconBmD6/001533

claimb5, wherein the radiation collection elenents are

photovoltaic cells. 7. The collector of claimb5,

wher ei g, t heThaghirtio®Bf €lainh 6Clh@Binehersdition 86 kecpiopekments

for containing a fluid that is for absorbing the

radi atj . he collector of claim5, wherein the

f?%%?%gﬁgFggggﬁare novabl e relative to the radiation

collection elenents. 9. The collector of claim S8,

wherein the first surfaces can rotate about their

correspondi ng radi ation collection element. 10. The

col | ecfor oThe¢adleqios of olaer &i wherra therndiation sokestion elemsats

el ements are sized to be only slightly larger in the

S ilefpases far @atainiey a floubthat ibdor dbberbsgrthacdiziora cover ed

by the radiation reflected onto the radiation

collection elenents by the first surfaces. 11. The

collector of claim®6, wherein the plurality of

h | t ai | | i cal |
bther 15 TheSlsbioBeffrts bR Yo ARREHE L AR

surface of a first photovoltaic cell of the plurality
ofelgivstio s redipéorcedliestionselemeptfr j cal |y connected to a

| oner surface of a second photovoltaic cell of the
plurality of photovoltaic cells.13. The collector of
claim12, further conprising a | ower surface connector

el ectrpcal | yh£oNRetk 88 clafn Bh@héeMBhe Sitbt bR edtart Beate about
second photovoltaic cell; an upper surface connector

I
el.ectrically. con te -th er surface of the
fhF@?mBﬁ%¥%§%gt%ﬂ%%%%qvﬁgﬁ%lgﬁggﬁricalIy connected to
the | ower surface

10. The collector of claim 5, wherein the radiation collection elements
are sized to be only slightly larger in the surface area they cover than the surface

area covered by the radiation reflected onto the radiation collection elements by

the first surfaces.

11.  The collector of claim 6, wherein the plurality of photovoltaic cells

are electrically connected to each other.
12.  The collector of claim 11, wherein an upper surface of a first

photovoltaic cell of the plurality of photovoltaic cells is electrically connected to a

lower surface of a second photovoltaic cell of the plurality of photovoltaic cells.
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connector. 14. The collector of claim 13, wherein the

upper su face connector conprises a wire. 15. The
woabd7@eiap of claim 14, further conprising a fPcsiuBeachiss3s

that electrically connects the upper surface connector
to the upper surface of the first photovoltaic cell

16. The3scol iraet@ltectf of biaimmi 2 Surther dongniso@mloiver figfaae
second bead that electrically connects the upper
S U&Eﬁ‘éﬁ EREMEA o)pc’fmﬁl@ct&hﬁ) thO Wl er SWHARGHE tIRORBSKT ﬂfotov%?tmc

he col | éctor of clai m 14, wherein the wire is round

fross section. 18. The collector of claim 14,

Q 'ein the wire is trapezoidal in cross section. 19.
The collector of claim1, wherein the channel ing area
is in the f&rHPRSE S fagesenagsiprelpeitifably eonRspied i gicapper
reflective wall at each end of the slot. 20. The
c elnifeetof thedirstgihatavolific celi endelactribalyptamnectedt toghe lovek surface
the reflective walls is normal to a | engthw se axis of
t Resk@t- 2 1. The collector of claim 20, wherein each
of the reflectlve wal I's is planar and the plane of
each of the reflective walls is normal to a pl ane of
the radiation collection elenent. 22. A contro
mechani sm for a radiation collector where tgl
radi atilbn cdhe edlisstoriof claap 43¢ whereinithe ypnes pufackGonRfgtor
radi ati on source and where the control mechani sm
coompiisea vard.i rst sensor to nonitor the anbient
radi ati on conditions and a second sensor to nonitor
the output of the radiation collector.

15.  The collector of claim 14, further comprising a first bead that
electrically connects the upper surface connector to the upper surface of the first

photovoltaic cell.

16.  The collector of claim 15, further comprising a second bead that

electrically connects the upper surface connector to the Jower surface connector.

17. The collector of claim 14, wherein the wire is round in cross

section.

18.  The collector of claim 14, wherein the wire is trapezoidal in cross

section.
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19.  The collector of claim 1, wherein the channeling area is in the form

of a slot and further comprising a reflective wall at each end of the slot.

20.  The collector of claim 19, wherein the plane of each of the

reflective walls is normal to a lengthwise axis of the slot.

21. The collector of claim 20, wherein each of the reflective walls is
planar and the plane of each of the reflective walls is normal to a plane of the

radiation collection element.

22. A control mechanism for a radiation collector where the radiation
collector is adjustable to track a moving radiation source and where the control
mechanism comprises a first sensor to monitor the ambient radiation conditions

and a second sensor to monitor the output of the radiation collector.

31



