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A ROOF HAVING AN INTESRAL
SOLAR ENERGY CONCENTRATING SYSTEM

TECHNICAL FTELD

The present invention relates o a roof having an integral solar energy
concentrating system. A combination of solar energy concentrating reflectors and
reflected solar cnergy collectors is used, among other solar cnergy concentrating or
cnergy transferring clements, to gather radiant solar energy from a roof atop a building
or roofed structure, The refiectors or reflector backing panels are integrated into other
roof structure clements 8o as to form a weathertight roof. Thus, the present invention
results in a lower weight and lower cost way of collecting radiant solar energy from
atop a building or roofed structure.

RELATED APPLICATIONS

The weathertight roof portion of the present invention is described in modular
form described in an application entitled * A Roof Module Having an Integral Solar
Energy Concentrator”, filed concurrently herewith, and incorporated by reference
hereto.

The present invention also ¢an incorporate the use of replaceable solar energy
concentrating reflectors as described in an application entitled "An Improved Solar
Energy Concentrating System: Having Replaceable Reflectors®, filed concurrently
herewith, and incorporated by reference hereto.

BACKGROUND ART
In the past, if solar energy concentrating systems were used on top of buildings

or roofed srructures to wather radiant solar ereree: then one contd select froms two
) .
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options. The first option was simply to take a solar energy concentrating system
suitable for use on the ground and mount it up on top of a roofed structure. While
such an approach did gather radiant solar energy, it also required that the roof support
a substantially greater weight. This add-on approach resulted in substantially higher
capital costs. Moreover, once the system was atop the roofed structure, inevitably the
lmdeﬂymgroofwolﬂdneedrepnr Thepxaenceofﬂmsystemampmemofmanon-
mbsmedfaslnonmeasedmecucmdcostofmahngroofrepm

The second option was to make a substantial portion of the roof into a solar
energy concentrating reflector. An example of this unitary reflector approach can be
found in U.S. 3,994,435 to Barr. While Barr no longer had the disadvantage of added
supporting structure as in the add-on approach, Barr had to make compromises in
gathering the radiant solar energy. The semi-cylindrical reflector and fixed collector
did not collect as much solar encrgy as ground-based units with better gcometries.
Also, Barr required that the underlying building have a shape similar to the reflector,
and thus, the ends of the Barr building had to swoop arcuately upwards, mimicking the
reflector arc. Such a requirement had obvious disadvantages in being used on the
nmnmusﬂatmofedbuﬂdmgsandmofeds&ucﬂmwhchacusedforcommcmﬂor
mdustnalpmposes.

DISCLOSURE OF THE INVENTION

The present invention relates to a roof having an integral solar energy
concentrating system. ‘A combination of solar encrgy concentrating reflectors and
reflected solar energy collectors is used, among other solar energy concentrating or
energy transferring €lements, to gather radiant solar energy striking a roof atop a
building or roofed structure. Either the reflectors or reflector backing panels are
integrated into other roof structure clements 30 as to form a weathertight roof. Thus,
the present invention results in a lower weight and lower cost way of collecting radiant
solar energy from atop a building or roofed structure. One of ordinary skill in the art
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would appreciate thatbccwse the present invention is exposed to the weather, that the
udecﬁmofmateﬁakhcmé&ucﬁngmeprenemiwmﬁmnmatakehmaccomtm
effects weather has at the site of use.

. “The present roof cothprises a number of elements, starting with a plurality of
roof spanning members. (For the purposes of the present invention,  "roof spanning
member” includes conventional load bearing structures for supporting roofs such as
trusscs or beams.) Each roof spanning member spans from a first upright load-bearing
building member of a roofed structure to a second upright load-bearing building
member of the roofed structtn'e (For the purposes of the present invention, an
roof spanning members, such as walls o columns.) Each roof spanniry, member is
sepaatedﬁ'omanadjacemﬁofspmningmemberbyad'mameahmwﬁciemm
allow a reflector backing pantel or a solar energy concentrating reflector to be disposed
between adjacent roof spanning members is at least 8 feet, and the minimum length for
the roof spanning members is at least 16 feet. However, depending upon the choice of
roof spanning design and material, much greater distances can be spanncd, as is known
to thosc of ordinary skill in the art. Each roof spanning member has a phurality of
upper panel support points, a plurality of lower panel support points or a combination
of upper panel support points and lower panel support points. These pancl support
points are for attaching and supporting cither a reflector backing pancl, as a first main
variant of the present invention, a reflector, as in the second main variant, or non-
reflective roofing panels that may be substituted for cither a reflector or a reflector
from the upper support points. The plurality of roof spanning members are
dimensioned and configured to support the weight of all of the roof-supported
clements in the following paragraphs, as well as conventional roof-mounted dead loads
and live loads known to thos¢ of ordinary skill in the art. -
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Roof With Reflector Backing Panels

In the first variant of the present invention,  plurality of reflcctor backing
pmkisusedaspartof:hnm:hc:‘.ig;;.:wﬁngsqrface. Atlca_s_tonereﬂeétor
backing panel is disposed between adjacent roof spanning members. Each refloctor
bacidngpmclhasammé.aqdqyﬁndﬁcai‘lyrchmﬁgwaﬁmqfupmlso
dmes,alow&edge,inupperedge,mdcwdhteraledgu. (Forﬂ:epmpomof
thepmemhvemion, "lower" and upper'withrespecttoﬁxe:eﬂectmorthereﬂecm
bachngpmlsdonotcxpmss,necmily arelauveponnmbetwmﬂleedm For

| emph,xfneﬂectorhnalwdegreeconﬁmnmn,thcnthmedgmmbe

eqm&mmuhudnwnhmspmmmnxpmmgsuface) The reflector backing
panelscmbcduposedhteraﬂyadjmtooneanmherbetweenadpcentmof
spumgmembassoastoformamwforupmﬂmmurekngthofﬂxemofspnmg
members. Atleastoneoftlwcmvedlatenledgesofatleastomreﬂectorbackmg
pmclcﬁsposedmeachmwmchmenﬂlermthemerpmelmppmpomsofﬁxe
mdeﬂymgmofspatmgmmber tothclowerpanelsnpportpomtsofthemdeﬂvmg
roof spanning member, ortoacombmauonofsuchlmperpanelmpportpomtsmd
lower pancl support points. Eachmﬂectorbackmgpancllsdmpoaedsuchthatme
akywardsmfacentheconcmuuface Aho,oachmﬂmtorbachngpmlu _
dmmonedmdconﬁgmedalongﬁmcmdhwra!cdgawhcremﬂwclmdkt«al
edgeofareﬂectorbaclnngpmelcanbeplacedad_;zccntalongﬂ\cmdlawmledge
ofanothcrmﬂecmrbachngpanelforthelengthofﬂlemduiymgmofspmmg
nmbﬂsoastofonntherowofadjacmtmﬂectorbachngpmls One of ordinary
dunmﬂleancanusevamusm;tmalswcomctﬂwabowreﬂmw“hngm
mchndmgfabncatedmetalsoralloys,andmoldedlanmatesorcompoaﬁes

Ontopofeachwﬂcctorbachngpmelhenreﬂector Thus,theﬁrstmantof
thepmscrﬁmvmhonalsocompnsesaphnhyofwhrencrgycon&nh’ﬂhngmﬂem
Becmearcﬂentorbachngpmdmpruentthereﬂectormbeﬂeﬁbleandmmly
uponmundeﬂymgrcﬂectorbachngpaneltopmwdcﬂwconectconﬁgmaﬁm If the
m&cﬁunotmbsﬂnhaﬂyﬂm‘ble,thmﬂwwﬂmtorhasaconcmmdcyhdmaﬂy
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arcuate configuration complementary to the underlying reflector backing pancl. As in
convcnﬁonalsolarmyi contrating systems, each reflector has a skyward facing
surface that reflects radi 'Isolarenery Eachreﬂecwthasanupperedge,alower
cdge,andcmwdlalmledges. Finally eachrcﬂectorndnpoudontopofme
cmmmmmhdmgmechmcalfaswmoradhenwmm

Aspaﬂofthe elemenuthatfonnaweaﬂierhgiuseal,ﬁwpment
invention includes a ofspanmngmembercapmcm In the first variant, each
spmgmembercapmea#unoomcudmﬂmmﬂletopofamofspmgmmber
ﬂwupperedgeofareﬂecwr,ormeupperedgeofareﬂectorbmhngpmcl Each
spmngmanbcrcapmcammdslmgthwmforﬂlelengdlofﬂwmofspmg
mcmbcrandmendshwnhymssthsmofapmgmmber. Each spanning

andconﬁgmedsoaslofomaweaduuynseal
mthaﬂwrﬂlcreﬂecmbwhngpmhormereﬂecwn,mdﬂwmofmmg
memberoverwluchﬂwsp#nmngcapudmposed.

' weamuﬁghuddﬂngdmngmdcapms.mm
mvumonmchxdesaphnhtyofendcapmcans,eachbemgnmatedmduposedatﬂw
outs:deorendofﬂwroofdpamnngmember soastosealtheaposedmafonnedby
themﬂectorbachngpmelmdmmﬂector Eachendcapmeansucomectedtomof
clements such as an outside reflector, momdercﬂectorbachngpmel.moumdc
spannmgmembercapmcaimoranoumdehad-bemgbuildmgmember Anend
capmcansmsybemnmryorfomdﬁ'omswerﬂpm. Howeverregarﬂessofﬂw
mlhodoffabncauon,eachmdcapmmdnmmedmdcouﬁgmdsoum
fmmaweatlmﬁg!nscalwnﬂ:memofelemmtsmwlnchﬂleendapmemsn
comemd,nm,mmémf One of ordinary skill in the art, appreciates that the
endcapmmcmwyevénwnlmtheu:emonemoﬁForexample,mwanofa
btﬂdmgmaybera:sedabovethcroofspannmgmembenoutoequaloremeedme
hezghtofﬂ\eputofthcspammgmcmbercapmemwhetmmoﬂlermnmzyruch
onlytoﬂlebonmnofmerqﬂectorbachngpml. 'Ihm,mthefonnercase, the end
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cap means would simply provide a flashing to the wall for the refiector backing panel
or the reflector, mdﬂxemofspanmngmemberorﬁcspmnmgmembercapmms.
However, mﬂxelawercae,ﬂxeendcapmemwmﬂdmchldeapanelhzvmgasmface
that covers the exposed arcuate arca formed by the reflector backing panel or the
teﬂector,andﬁxe'mofspaniﬁngmcmbermﬂrupm'gmembetcapmem.

Inordermkeepleahﬁomoccmmgbetwemadjmreﬂectorbackmg
pmbormﬂccmﬁepmentmwnnmmhdaaphnﬂnyofweaﬂmmgtnpmel
mlmgmem. Thepanel:ealmgmeans,ofconvenumaldmm,mlocatedatvanws
mmchndmgatﬂlecmdhtenledges, the upper edge, and the lower edge of cach

" refllector backing pand], at the curved lateral edges, the upper edge, and the lower cdge

ofmh:eﬂm: oracombmuonoftheabove

mmmmmﬁgmmmamﬁmmmmm
present invention also comprises clements necessary to gather the reflected solar
encrgy from the reflector. In order to support reflected solar encrgy collectors, 3
plurality of collector support means are used. A collector support means is disposed
abave cach row of adjacent reficctors 80 as to support & collector and allow the
coﬂectortomwemﬂmapredelmnmedfocalmcforcoﬂechngsohrmy
reflected from the stationary reflectors. Eachcollectormppoﬂmmcmcompxma
plurality of collector support members which amchtoadjacemspanmngmembercap
means or the underlying roof spanming member. Thus, the collector support members
spmﬁmnmempofaﬁlﬂmofspmihgmembermﬂtempofamondadjacentrmf
spmngmmbermdluvcamcansforaﬂowmgthecoﬂectmtommma
pmdetexmmedpaﬂt. Atleasttvmcollectormppottmanbmmdnposedalongmh
mwofadjacmtreﬂecton,betweenwdﬁm:pmungmembermdmndspnmg
member. Ofcomeoncofordmay:kinmﬂxeatmayvaryﬂlemmbermd
phcmentofﬁxecol!ectonupponmanbm In some embodiments, at the end row of
rcﬂectmx,ﬂneconectmmpponmembersmayspanﬁ'omaroofspanmngmemberma
snpponm-facemchasmeomdewanofﬂwbzﬁldmg. However, in total, the
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conectorsuyponmembersforaconecmrmdmammdmdconﬁmdsouto
support that collector, asexposedtotheforcesofmewcaﬁmatﬂ:cmofute

Mnccusaxypuﬁnaofthereﬂectormamﬂemdsohrenerycollecmr
'lhus,theptesemnwenuonmch:desaphxrahtyofconectom, each collector extending
lmghmeamﬁcwwdhuﬂedgesdamofﬁmm For support
eachconectormconnectedtoatleasttwocolbctorsuppmbeﬂloastobe
dlsposedtomovew:ﬂnnapmdetenmnedfocalconecuonm Finally, eachcollcctor
udmemonodmdconﬁgimdmremtheteﬂcmdsolummuond\m
Mughwhchmmumq‘rmd‘etﬂmdmﬂow thcﬂmdbmghenedbyﬁlereﬂemd
solar energy. Oncofordﬂnryskillmﬂwutcanselectﬁomanmbuof
connnmallyavailableﬂmdshmwnforﬂmuse. Astoﬁuecross-mhonalshapeof
the collector, ammbetofd:scloseddemgnsmsmtableforthepresentm’ennon, such
aﬂxemofcompoundp?rabohcconecmmhcyhndncanymmreﬂmand
areknowntott:oseoford?nmy_skm:ntheat_

In ordu- oma.mzeﬂnesolarene:gygﬂhmgofﬂwreﬂmtorlcoﬂector
ccmbmﬂon,theprthonuseummforwﬂmguchcoﬂcctorman
opmmlpomonmﬂmthcfocalconecummneﬂuougmmad@ﬁwdwhrcycle,mh
asthcdmmlcyclc ‘I‘heposmonmgmmsxscommwdmthemoveableporhonof
eachcollecwrsunportmems. Oneofordnmskﬂlmﬂnemtcanappmatemmc
posmomngmcanscmbedmmedmavmetyofwm Formmple,thepouuonmg
mmmmmmdmemmmaﬂofﬂmmnecmmgeﬂm
duoughamechzmcalmumsuchasgearsmdchmmvmganﬂwconectouatme
Altemsuwly theponnmmgmcmcancomeanmberofelmenu. cach moving
aamgcoollector mhmdecmﬂmowrmuchcdmmhconecmrsupponmm

Finally, ﬂlcpumnmvcnnonmch:desaﬂmd!rmponmmswhxchconncm
thscondtm&ommhwnecmmathumalmugymmemormmgymge
means. mmammmmmﬂmmcmluwwﬂmdﬁmughﬁe
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plurality of conduits. Anynumberofconwnuonalmemmorsysmcmbe
used, and are known to those of ordinary skill in the art.

Roof Without Reflector Backing Panels

The second variant of the present invention differs from the first in that a
pharality of refiectars is used as part of the weathertight roofing surface, without the
need for refiector backing panels. Thus,ﬁ:eroofcompmeunumberofelmem,
stamngmthaphxahtyofmcfspmgnmbmadescﬁbedabowmm&st
variant. Abovememofspmmgmmbmliethereﬂecton Eachreﬂectorhasa
cmcmmdcyhndncallymuatecmﬁgmatonofupwlsodegws,aloweredge,m
upper edge, and curved lateral edges. me'reﬂec'torsmdisposedaqimmm
mtherabowtheroofspmmgmembmsoamfoxmarowforupmﬂwm
length of the roof spanning member. Atleastoneofﬂxecwvedlateraledgaofatleast
menﬂecmrmmedmeahmwmchuenhuwmeuppupmlsnppmwmof
the underlying roof spanning member, to the lower panel support points of the
underlying roof spanning member, or to a combination of such upper panel support
points and lower pancl support points. Each reflcctor is disposed such that the
skywardwrfaceutheconczvemrface Asmcanvmhonalsolarenerywncenn-amg
systcms,cachmﬂecmrhasaskywardfacmgnrfaccﬂlareﬂecundmﬂwhrmergy
Also,eachreﬂectorudnnenmonedandcmﬁgmedalongmecmdhtcraledges
whmthemdhteraledgeofateﬂecmtcmbephcedadpcemalmgﬂwcuwd
lateral edge of another reflector for the length of the underlying roof spanning member
80 as to form the row of adjacent reflectors. One of ordinary skill in the art can use
various materials to construct a reflector, mchldmgfabncatedmmlsoralloyswnh
polnhcdorreﬂectonzedmrfaces,mdmoldedlmnatuorcompommﬂn
reflectorized surfaces.

As in the first variant, thepresentmvmuonmchxdesaphn:htyofspamung
member cap means. Eachlpmngmembercapmm-commdexdmtomemp
ofaroofspmmgmembnorlheupparedgeofauﬂector. Each spanning member
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capmemaﬁendskng&mforﬂxehuﬁhofthemofspmgmmbermdmds
lateraﬂyaro.ﬂnemofdpannmgmember Each spanning member cap means is
dmmonedmdeonﬁgdmdsostofonnaweathemglusealwuhﬂwreﬂecmsand
mcmofspmgmmbqrmwluchﬁwspannmgcapm_cmmduposed.

Anoﬂuerwcathmﬂg!umoﬁnge]emmtuﬂlemdcapmms The present
mvenuonmcludeuphralnyofendcapmms,eachbcmgmdordupoudatﬂle
endofﬂwroofspanmgmcmber soasmsealtheexposedmafomwdbythe
refioctor. Eachmdcapmmucomcwdbmofelememsmhasmouuﬁe
Mranmlmdcspmmngmembercapmam,oranouwdehad-bemgbwdmg
member. Anendcapme:nsmzybemﬂaryorfoxmdﬁmnsevem!pam However,
mdmofﬂwmeﬂxodoffabnmmeachmdcapmcmmdmmnedmd
conﬁgmedsoasmfomaweaﬂxernglnsealwnhthemofelanmtowmchﬂwmd
capmemuco:mctcd,thus,scalmgthemf One of ordinary skill in the art,
apprecmmatﬂwendcapmmmvuyevenwnlmthcmononemof For
example,onewaﬂofahﬂdmgmsybemedabmﬂ\emofspmgmembumu
mequalthehe:ghtofﬁwpattofﬂnespannmgmembercapmeuu,whmmother
wallmayreachontytolh:bottomofﬂwteﬂm Thus, in the former case, the end
capmmwouldmplyprowdeaﬂzshmgtothewanforthemﬂectormdﬂlemof
spamungmemberorthespamgmembercapmem However, in the latter case, the
mdcapmemwmﬂdmcludcapanelh:vmgasurfacedntcmmeexposedmm
arca formed by the reflector, and the roof spanning member or the spanning member
cap means. '

mmmmmﬁmmmgmwmmmm
mvmonmcluduaphnhlyofweathemshtpmelualmgmem. Thepanelsealmg
mems,ofcomnmﬂdengn,mhcatedatvmousmmhldmgatthecmd
lateral edges, the upper edge, and the lower edge of cach reflector.

hwmmmmmmmmmmmdmme
mmdvmmof&emﬁmhmakocmnpmesdmmumtomme
9
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reflected solar energy from the reficctor. These clements, the collector support means,
the solar energy collector, the collector positioning means, and the fluid transport
means are as described above in the first variant. '

FIGURE 1 is a sectional view of an embodiment of the present invention using
acomplexspacemms,annpigmdayﬁghﬁngmms,mdagmnm.

FIGURE 2 is an isometric vicw of an embodiment of the present invention
using a complex space truss, an upright daylighting means, and a gutter means.

FIGURE 3 is a sectional view of an cmbodiment of the present inveation using
a flat truss, a singje row of reflectors, mdasinglerowofnon-re_ﬂecﬁverooﬁ_ngpmeh.

FIGURE 4 is an isometric view of an embodiment of the present invention
using a flat truss, a single row of reflectors, and a single row of non-reflective roofing

FIGURE 5 is scctional view of an embodiment of the present invention using a
simple space truss and a single row of reflectors.

FIGURE 6 is an isometric view of an embodiment of the present invention
using a simple space truss and a single row of reflectors.

FIGURE 7 is sectional view of an cmbodiment of the present invention using

flat truss and a single row of reflectors.

FIGURE 8 is an isometric view of an embodiment of the present invention

using a flat truss and a single row of reflectors.

10
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HGURE9uaaeeuomlv1ewofmmbodnnentoftheptuentmvennm
highlighting an end cap means.

FIGURE lOummmcwewofanmbodunmuofmepresemmm
h:ghhghﬁ:ganendcapm :

FIGURE 11 is an isometric view of the present roof.

FIGURE 12is.asgecﬁonal..\fiewofanmbodixnnnofthemseminvenﬁon
using no guitcr means and a double row of refiectors.

FIGURE 13 is an isometric view of an embodiment of the present invention
using no gutter means and a double row of reflectors.

FIGURE l4isaseiclionﬂvicwofanembodimentofﬂ1epxuentinvmﬁon
using a flat truss and a double row of reflectors. '

" FIGURE 15 is an isometric view of an cmbodiment of the present invention
using a flat truss and a double row of reflcctors.

Single Row Roof Embodiments

Onepxefemdembodmentofdwpmcntmwnnonmadwgnwhmonly
mmwofreﬂecmhmgmmmcmﬂmamﬁupbaboutlmdmmm
placed between adjacent roof spanning members, or a roof spanning member and an
outside wall. Anmvmﬂecﬂwmoﬁngpmelnmdtomndﬁnmﬂnlow«edgeof
ﬂxereﬂcctortothetopofthewofspammgmmbernemﬂwbweredgcofﬂm

: 11
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backing pancls, and another that does not. In both, the roof comprises a plurality of
roof spanning members as described above.

In the first variant of the single reflector row embodiment, 2 plurality of
reflector backing pancls is used as part of the roofing surface. Each reficctor backing
pmdhawmmmdcyﬁn&icaﬂymuﬂpwnﬁﬁmﬁmofupwabwlzom
a lower edge, an upper edge, and curved lateral edgss. The refiector backing pancls
arc disposed adjacent to onc another in a single row between adjacent roof spanning
members for up to the entire length of the roof spanning members. At least one of the
curved lateral edges of at least one reflector backing pancl disposed in each row
attaches cither to the upper panel support poins of the underlying roof spanning
member, to the lower panel support points of the underlying roof spanning member, or
to a combination of the above. Each reflector backing panel is disposed such that the
skyward surface is the concave surface. Also, each reflector backing panel is
dimensioned and configured along the curved lateral edges wherein the curved Iateral
edge of a reflector backing panel can be placed laterally adjacent along the curved
lateral edge of another reflector backing pancl for the length of the underlying roof
spanning member 30 as to form the row of adjacent reflector backing pancls. One of

~ ordinary skill in the art can use various materials to construct a reflector backing panel,

including fabricated metals or alloys, and molded laminates or composites. Preferably,
the reflector backing panel is a sandwich laminate having aluminum sheet skin on
cither side and a core of insulating structural foam.

Non-reficctive roofing panels are used to close the gap between the lower cdge
of a reflector backing panel and the top of the roof spanning member closest to the
lower edge of the refiector backing panel or to a load-bearing upright buikling member
closest 1o the lower edge of the reflector backing panel. Each non-reflective roofing
pancl has lateral edges, a lower edge, and an upper edge. The non-reflective roofing

12
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pancl can be curved or flat. The lower édge of the non-reflective roofing panel
mchadﬁwbﬂﬁ'hvéﬁedpofmﬂjm-rcﬂm-bnﬁngpmﬂmmabw
panel support point. The upper edge of the non-reflective roofing panel either attaches

., mthewpofamofspmﬁmgmemba'adjacmttomemofspmmgmember

mppnﬂngﬂwupperedgbofﬁwadmmtreﬂecﬁorbachngpmdwdmof:pmng
mmberbengclosesttomeloweredgeofmeuﬂmbmhngm attaches to an
upperpannlsupportpomtonsadadgace:ﬂmofspmmember or attaches to a
mmwmémgmmammmmmofﬂmmm
panel, Eachnon-reﬂecﬂerooﬁngpmelud:mmonedmdconﬂgwedalongﬁe
Medyswhumﬂxe!a&rdedgeofanm—mﬂecﬂvemoﬁngpmdmbephced
adjacent to the lateral edge of another non-reflective roofing panel for the length of the
undertying roof spanning member, 50 as to form a row of adjacent non-reflective
roofing panels, along with the row of reflcctors, between adjacent roof spanning

~ On top of each reflector backing panel fics a reflector. Thus, this first variant
also comprises a plurality of solar energy concentrating reflectors. Each reflector can
be flexible and rely upon an underlying reflector backing pancl for support, or a
reflector can have a concave and cylindrically arcuate configuration complementary to
the undertying reflector backing panel. As in conventional solar encrgy concentrating
systems, cach reflector has a skyward facing surface that reflects radiant solar energy.
Bachreﬂecmrhasanupperedge,alowcredge,mdcmwdlaten!edges Finally, each
reﬂectorudxsposedmpoftheskywndmnfaceofanmdedymgreﬂecmbachng
panel _

Aspanoftherooﬁngelementsﬂmfomaweathemgluml, thepresent

mcam,andaplmlnyofweathetugmpmelseahngmeans, all as described above.

13
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Inaddluontottwmoﬁngmnnandtheweaﬂwrugtmealmgelmmu,ﬂw

.presentp:quredembodm:exnakocompmuelmmnnecumytogaﬂierﬂxe

teﬂectedsolarenexgyﬁ'omthexeﬂm mncly,apl\mlnyofconectormpport
mms,apluralnyoftcﬂmdsolnmgyeonecm amansforpomuonmgeach
collectormmophmalposﬂonmﬂnnthefocalcoﬂecﬁmzone,andaﬂmdumspon
Mallas_demibedabaw.

HGURESSmdﬁ!humtelhevanmtofmemglcreﬂectorrowdmgnthat
umreﬂectorhachngpnwk. Ifancwstmcumnsbemghﬂt,thenmwouldpre&r
tomemﬂlemofspammgmunbemofﬂlenewmmchﬂnttheconectormﬂle
pmemmvenhonrsmcntcdma’c'-athwuedmcuon,xe followsthednrecuonfonned
byﬂleloweredgeofthereﬂectors,whtchuwnhmwdegeelofamEast-West
axis, mwmmwmmmmmumedmmmhmgmm

-Intlnsptefenedembodmt, aphrahlyofsmplespachm(lOAm 10B) are

uaed;sthemofspmnmgmmbm.anhnmplespmmlmaphnhtyofweb
members (12) disposed betsveen an upper chord (14) and two ower chords (16), one
an cither side of and below the upper chord. A plurality of web members (12) connect
the upper chord to tic lower chords. Upper panel support points (17) arc located near
the upper chord, and the lower panel support points (18) are located near the lower
chords, on top of short vertical members. The simple space trusses are dimensioned
and configured to support the weight of al of the roof suppored clements described
below, aswellascoxmnuonaldcadloads,mchasmof-mommdm'condmamng
elements, and live loads, such as wind and snow. Alternatively, FIGURES 7 and 8
show the same system cxcopt using flat trusses (11A and 11B) instead of simple space
trusses.

wwmmmammmmmmm
cncrgyccncenn-aungrcﬂector(sm. Thurcﬂecmrbachngpmwlhnaconcavcmd
cyhndncanymmaonﬁgmumofuptoaboutlmdeyca, a lower edge (22), an
upperedge(%),a_ndcmedhﬁnledges(zq. The refiector backing paneis are
dimensioned and configared along the curved latcral cdges such that one reflector
14
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mhngpmlmbelmdedmnyadmmmﬂmnﬂmmmmsw
tofmmarowofreﬂectorbachngpanekexteudmgforupwmelengthofﬁxe '
mdcﬂymgspaceu'uu. hadﬁmthemﬂectorbachngpandumadesoasto
provndcdlmmmnalorconﬁgtnnonalmbihtymﬂleowﬂymgmﬂmtor Suitable
embodmentsofthereﬂectorbachngpmelmchndeasandmhlmmnmhmg
ahmmnsheushnonenherndeofamofmlﬂmgsuwuuﬂfom

Aplwaluyofﬂexiblcwlarenc:xycmenu'anngreﬂecmmmed. Each
teﬂector(30)uﬂexibleeqoughtomncaconcmandcyhndncaﬂym
conﬁgmaumcomplemmth:ymﬂwmdcﬂymgmﬂectorbachngpanel Each reflector
haaloweredge(32),mqpperedge(34),md,wlmmphce,cmdlﬂualedgu
(36). Theskywudnxfaccofﬂlereﬂemmtheconcavcamface Each reflector is
dmwnmnedmdconﬁgmédalongmehteraledgesmhthatmereﬂecmuanbe
locatedadpeemmmoﬂmﬁreﬂecm"oamfmmamwofmﬂecmtmdmgfotup
tothelenglhofthemdeﬂymgspmmm.Sucharcﬂectoro-becommedofa
ulu-szlet-subihzedplasuchmgareﬂecmudcmcmswfaee Particularly
mbleforteﬂectommanmﬂmmcmbnmdamyhchmgaﬂmknusofIGnun
whnm&emdemdcofthemmuﬂ'accof&eamyhchaahmmvapm—
depomdmmon,pmmgmﬂmmofmem7mmfmmyumm
Alternatively, ﬂlereﬂectormbemdeﬁmnco-emdedpolymmhxvmga
reﬂechwtybasedmthed:ﬂ'mncemﬂ:emd:cesofreﬁac&mofﬂwtwopolynm

Non-nﬂecuwmoﬁngpmhmwdtoclonmegapmmeloweredge
ofareﬂecmrandﬂlempofﬂwmofspummgmemberdmutwthebwetedgeofﬁe
reflector or to a load-bearing upright building member closest to the lower edge of the
reflector panel. Eachnon-reﬂecﬂvcmoﬁngpmel(m)haslamﬂedges(42),alower
edge (44), and an upper edgo (46). The lower edge attaches to a lower pancl support
paint. nwuppcredzeamhemmuppcrpmlmortpomtontopofamnplc
spaceuuss(IOA)admentwﬂwmlemmaOB)mmﬂwupperedse
of the adjacent reflector. Eachmn-reﬂecnverooﬁngpaneludmmmnedmd
conﬁgnedalmgﬂnelatemledgawhmﬂmh&rﬂedgeofamn—mﬂmﬁvemoﬁng
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pmlmbephcedadjacemwmemdedgeofafmﬂmnm-mﬂecﬁvemoﬁngpmel
emdmgforuptomelcnghoftheundeﬂymgroofspanmngmanbcr 30 as fo form a
wwofad;aeentnon—reﬂecuverooﬁngpmels. '

As part of the roofing elements that form a weathertight scal, the present
invention inchades a plurality of spanning member cap means (50). Each spanning
member cap means is connected to the top of a roof spanning member. Each spanning
member cap means extends lengthwise for the length of the roof spanning member and
extends laterally across the roof spanning member. As shown in the FIGURES, cach
spannhgmembercapmmisdimemionedandconﬁgmedsoastoforma
weaﬂlmglnswmmctcﬂectorbachngpmels, the non-reflective roofing panels,
mdthemofspanmngmemberwetwhmhﬁtespmgcapmmmdmposed

Another weathertight roofing elsment is the end cap means, as shown in
FIGURES 9, 10, and 11. The prosent roof includes a plurality of end cap means, each
end cap means (60) being situated or disposed at the outside or end of the roof
spanning member, 50 as to seal the exposed end formed by the reflector backing pancl
and its reflector. Each end cap means is connected to an outside reflector backing
pancl, an outside non-reflective panel, orﬂueouuldeSpanmngmembcrcapmm
Each end cap means is dimensioned and configured 50 a8 to form a weathertight scal
with the roof elements to which the end cap means is connected, thus, sealing the roof.

' 'In order to keep leaks from occurring between adjacent reflector backing
pancls or reflectors, the prescnt invention inciudes a phuality of weathertight panci
scaling means. The panel sealing means (70), of conventional design, are located at
various seams including at the lateral cdges, the upper edge, and the lower edge of
each reflector backing panel, at the lateral edges, the upper edge, and the lower cdge of
cach nom-reflective roofing panel.

A collector support means spans above and across the row of reflectors,
extending from the spanning member cap means of a first roof spanning member
16
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(10A) to the spanning meiuber cap means of a second roof spanning member (10B).

As shown in FIGURES 5 and 6, the collecior support means compriscs two arches

(100 as the collector support members. Each arch spans from the spanming member
capmcans(SO)onmcspacemtoﬂlcspmmgmembercapmeansofamond

space truss. A bearing means (102) i located on cach arch. A drive shaft (104) is
cmemawmebcmgxﬁemmmhmhmumcmmsearmm;mem
locatedatthcmofcmvaumfmﬁwmdmymgnﬂmor Lowetsupponmembm
(1os)mmwdmme'dmahaﬁ.

Anﬂectedsohrenelgyconector(llommctedmﬂweonectormppm
membyﬂxehwermppmﬁmembm Thep:efemdoollectorforacyhndmaﬂy
arcualereﬂectorhuacompomdpmbohcdeugn, as disclosed in U.S. 527449flto
Winston. The collector has a conduit (112) through which an energy transfer fiuid can
be heated and circulated. | |

The drive shaft is located at the center of curvature for the solar cnergy
concentrating refiector. ‘The lower support members (106) are dimensioned such that
the solar cnergy collestor is located down from the center of curvature by a distance L
plus or minus 5% according to the formula: L = (R * 1.1y2; where R equals the radius
of the curvature of the solar energy concentrating reflector. The sbove arrangement of
clements allows the solar energy collector to move within a predetermined and defined
focal zone for collecting reflected solar energy from the solar energy concentrating

mpmmmﬁmacomw(los)umedwmmm
(104). Thecommrwagluemndsupﬁnmﬂtedrivedmﬁmemberatmmglemda
d:mneewnhrespectwthecoﬂecwrmdhavmgamﬂimemworwaghtmhdmf
a means for positioning the collector is disconnected from controlling the rotating
means, then the counterweight rotates the collector outside of the focal collection zone.

17
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Aforposmonmglhecollecmrnconnecwdmmcdnwsh:ﬁ(lM).
ﬂwpomnmgmemcompnseunelecmcalmotorhookedtoamcmpmcm
whghcmkqepﬂteeoﬂecb;mmopﬂmalpouﬁonforcoﬂec@grgﬂectedsolrw
throughmnthedlmmlsohrcycle The positioning means has an electromagnetic
clutch which can disconnect control of the siep motor over the position of the drive
shaft member, (not shown). A signal, or a lack of one, can come from one of three
mum(notshown)-amerammmms,apmsmmmems,ora
ponuonseusormem hsomcembodments,acombmauonofsuchelememscanbc
used. Ifmes:gnzLoralackttmeof,md:catescondmomomdeofpredcwmmed
hmu,ﬁxmtheelecuomagueucclmchreleae:mednveshaﬁmdmeconecmu
anomahcaﬂymovedawzyﬁ'omﬂleopmﬂponnmmﬂxefocalcouecuonzoneby
gravity.

A fluid transport system (not shown) comncets the condait of each collector to
aﬂmalenergyusememormmerystoragemm The fluid transport means
circulates the solar encrgy- heated fiuid. Smbleme:ynmferﬂmdsmcludcdlsﬁlled
water, bmmonprefenblyfmlughmernpm%huuopmcludc_sﬂwoneheu
transfor fluid (HTF), organic synthetic HTF, or inhibited glycol HTF.

In the second variant of the singic row reficctor embodiment of the present
invention, a plurality of reflcctors is uscd as part of the roofing surface, without the
need for reflector backing panels. The roof comprises a plurality of oof spanning
members, as described above. Each reflector has a concave and cylindrically arcuate
omﬁgmﬁonofuptoabmnlmdeg’ees;alower.edge,mupperedgé,andcmd
lateral edges. The reflectors are disposed adjacent to one another in a singlc row
between adjacent roof spanning members for up to the cntire length of the roof
spanning members. Atleastoneofﬂ:ecwvedlateraledmofatleastonereﬂcctor
duposedmmhrowaﬁzcheseﬂlmtotheupperpmelmppoﬂpomaofﬂm
tmderlymgroofspannmgmember tothelowcrpmelsupponpomtsofﬂlelmdcrlymg
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roofspmmngmember ortoacmnbmatonofﬂwabove.Eachmﬂeciorudspoud
suchﬂmmeskywardmfaceuﬂ:ecmcmswface Asmconmnonalsolarenengy
cmcmtahngsystems,eachmﬂectorhasaskywadfacmgsmfzceﬂmtmﬂectsmd:mt
solarenergy Also,eachreﬂmtorudmenmnedandcmﬂgmedalongtbecwved

5 laterﬂedgeswhemﬂwq:uwdhwrﬂedgeofueﬂecmrcmbepheedadmmalmg
thccurwdhteﬂledgeofanoﬂxerreﬂectorformelengthofﬂlemeﬂymgroof
spmngmembmmastpfmﬁemgkmwofa@acentmﬂecﬁombm«nadment
mofspanmngmcmbers Oneofordmyskﬂlmﬂleaﬁmmvmommatemhto
comuuctawﬂecmrmcm&ngfabmatedmetakoranoyswnhpohshedoruﬂecmd

10 nnfaces,mdmldedhuﬁmtesorcompomesmdlreﬂecmdsmfacm.

Nmmﬂecﬁammhugpmummdtodosemgapmmmmuge
ofmereﬂectorsandd\etqpofmemofspatmgmunbercloseumﬂwlow«edgeof
ﬂxereﬂnctormtoabad—btmmgupngbtbﬁldmgmmberdmmwﬂlcbwercdgeof

15 the reflector panel. Eachnon-reﬂecuverooﬁngpanclhulaemledgu,alowuedge
mdmuypcredgednncnsionedmdconﬁgwedasdacﬁbedabow 'I'heloweredge
atuchesmmermthebwd'edgeofma@mwﬂectormmalowerpmdmppm
point. Ihenpperedgcmhctattachestothemdatoofspmmmgmcmbeudpccnt
mthcmfspmgnmbermppmmWedgeoftheadjmentmﬂectorsmd

20 mofspumgmemberbeﬂgclosesttoﬂmloweredgeofﬂtereﬂectormhestom
upperpmclsupportpomtonsudadjacmtroofspanmngmmber or attaches to a
loadbeatmgupu@tbtilchngmembcrclosctotheloweredgeofﬂxercﬂecmr These
non-rcﬂecuvemoﬁngpmlscanbeenhcrtrmspamntormducent.

25 Aspmofﬂ:cmoﬁngelemumﬂmtformawealhmghtmmeprum
invention includes nplmhtyofspmmgmembercapmms, aplm:htyofendcap
means, mdaplmahtyofweaﬁmglupmelsealmgmms,anuduuibedabove

Inaddﬂontoﬂneraoﬁngsn-ucumandﬂwweahunglnseahngelemem,me
30 prelentmwnuonaisocompnseeelementsnecmtoptheﬂhemﬁemdsoiar
cnergy from the reflector. 'Iheseelcmamatcmemcasdacﬂbedabove
19
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Double Row Roof Embodiments

. An altemative preferred embodiment of the present invention is to provide for
a pair of reflectors between adjacent roof spanning member, such that abutted lower
edge to lower edge, they can form an up to a 180 degree cylindrically arcuate form.
As in the single row embodiments, there are two main variants. The first uses reflector
backing panels, while the sccond does not. As in other embodiments, the roof
comprises 2 number of clements, starting with a phurality of roof spanning members as
described above.

In the first variant of the double row embodiment, a plurality of reflector
backing pancls is used as part of the roofing surface. Each reflector backing panel has
acmcmmdqrﬁndﬁcaﬂym:ﬂecmfﬂgmﬁmofuph%degmu,a_lmcdge,m
adjacent to one another along the respective curved lateral edges 1o form a first row
and a sccond row between adjacent roof spanning members for up to the entire length
of the roof spanning members. The fixst row and the second row arc disposed such
that the lower edges of the reflector backing panels in the first row arc adjacent to the
lower cdges of the reflector backing panels in the second row. At least onc of the
curved lateral cdgos of at lcast onc reflector backing pancl disposed in cach row
attaches cither to the upper panel support points of the undertying roof spanning
member, to.the bwerpmelmppnrtpamlsofﬂteundulymgroofspmgmember, or
0 a combination of the above. One of ordinary skill in the art can vary the support
points allowed through changing the strength of the reflector backing panel. Thus,
each reflector backing panel need not be attached to support points. Each reflector
backing panel is disposed such that the skyward surface is the concave surface. Also,
each reflector backing panel is dimensioned and configured along the curved lateral
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edges wherein the curved lateral edge of a reflector backing panel can be placed
adjacent along the curved latoral cdge of another reflector backing panel for the length
of the underlying roof spanning mémber 30 as o form the row of adjacent reflector
backing pancis. One of ordinary skill in the art can use various materials to construct a
reflector backing panel, inchoding fabricated metals or alloys, and molded laminates or

Onwpofeachwﬂectorbzchngpmclhcs a reflector as described above in the
SmgleRowRoofEmbodmmm :

Aspartofﬂ:erooﬁngelmenuﬂmfmmawcmhezﬁghtmlthcpmm
invention includes a plurality of spanning member cap means, a plurality of end cap
means, and a plurality of weathertight panel sealing means, also as described above.

In addition to the roofing structure and the weathertight sealing elements, the
present invention also cothprises clemicnts necessary to gather the reflected solar
eneryﬁomthercﬂector Thesesolarmexgygathemgelmmnmﬂtesameas
descﬁbedabovcmﬁxeﬁntvauantofme
single row embodiment.

FIGURES 14 and 15 illustrates the variant of the double row reflector design -
that uscs reflector backing panels. If a new structure is being built, then one would -
prefer to orient the roof spanning members of the new structure such that the coflector
in the present invention is oricnted in a lengthwise direction, i.c., follows the dircction
formed by the lower edgs of the refleciors, which is within 30 degrees of  trus North-
South axis. However, thé present inveniion can be used on structures having any
orientation. Tn this preferred embodiment, a phurality of fiat trusses (11A and 11B )
arc used as the roof spanfiing member. Each fiat truss is compriscd of a plurality of
web sections (12) disposed between an upper chord (13) and a lower chord (15). A
phurality of transverse joist members (19) arc connected to the lower chord. With such
a fiat truss, the upper panicl support points (17) are located at or near the upper chord,
21
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. and the lower pancl support points (18) arc located at or near the lower.chord, the

transverse joint members, or a combination thereof. The flat trusses are dimensioned
and configured to support the weight of all of the roof supported elements described
below, as well as conventional dead loads, such as roof-mounted air conditioning
elements, and five loads, such as wind and snow. |

With the present improvement, a reflector backing panel (20) underlies each
solar energy concentrating refiector (30). This reflector backing pancl has a concave
and cylindrically arcuate configuration of up to 90 degrees, a lower edge (22), an
upper cdge (24), and curved laterak edges (26). The reflector backing pancls ar
dimensioned and configured along the curved lateral edges such that one reflector
backing pancl can be located laterally adjacent to another reficctor backing panel so as
to form a row of reflector backing pancls extending for up to the fength of the

- underlying space truss. In addition, the refiector backing pancl is made 5o as to

provide dimensional or configurational stability to the overlying reflector. Suitable
embodiments of the reflector backing panel are described above.

A plurality of flexible solar encrgy concentrating reflector are used. Each
reflector (30) is flexible enough to assume a concave and cylindrically arcuate
configuration complementary to the underlying reflector backing panel. Each reflector
has a fower edge (32), an upper edge (34), and, when in place, curved lateral edges
(36). The skyward surface of the reflector is the concave surface. Eack reflector is
dimensioncd and configured along the lateral edges such that one reflector can be
located adjacent to another reflector so as to form a row of reflectors extending for up
to the length of the underlying space truss. Such a refiector can be comprised of a

 ultraviolet-stabilized plastic having a reflectarized concave surface as described above.

As part of the roofing clements that form a weathertight seal, the present
invention inchudes a plurality of spanning member cap means (50). Also inchuded is
the end cap means (60), not shown in FIGURES 14 and 15. Both of these clements
arc as described in the Single Reflector Row scction.

2



10

15

20

WO 96/24012 PCT/US96/01358

In order to keep leaks from occurring between adjacent refiector backing
pancls or reflectors, the present invention inchides a phurality of weathertight panel
scaling means. The panel sealing means (70), of conventional design, are located at
various scams including at the Iateral odges, the upper edge, and the lower edge of

A collector support means spans across and above the double row of reflectors
28 described in the Single Row Roof Embodiment section.

A refiected salar énergy collector (110) is cannected to the collector support
means by lower support members. The collector has a compound parabolic design is
located and operates, asciencﬂbedhmeSing!eRowRCofE:nbodhncmmﬁm.

Aﬂtﬁdnnspondjysm(notshown)comectsmccondﬁtofmhconmono
a thermal energy use means or an energy storage means. The fluid transport means
circulates the solar energy- heated fiuid. :

In the second variant of the double row embodiment of the present invention, a
plurality of reflectors is used s part of the roofing surface, without the need for
refiector backing panels. The roof comprises a phiurality of roof spanning members, as
described above. A plurality of reflectors is uscd as part of the roofing surface. Each
mﬂecmthaamcmuﬁéyﬁnﬁkanymmwnﬁmﬁmofupm%degees,a
lower edge, an upper edgs, and curved lateral edges. The reflectors are disposed
adjacent to one another along the respective curved lateral edges to form a first row
and a second row between adjacent roof spanning members covering the entire length
of the roof spanning members. The first row and the second row are disposed such
that the lower edges of the reflectors in the first row are adjacent to the lower edges of
the reflectors. At least one of the curved lateral edges of at least one reflector disposed
in each row attaches cither to the upper panel suppost points of the underlying roof
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spamgmmb@r tothelowupmzlsnpportpomtsofﬁemdeﬂymgmofspmng
member, or to a combination of the above. Oneofadumyskillmtheutcanvatyme

supportponmallowedthtou@:chmgngthemengmoﬁhereﬂmmr Thus, cach

_ reﬂectornnednotbemachedtompponpmnts. Each reflector is disposed such that

theslwwal'dm“ﬂwconcmswface Asmconvenuonalsolarmugy
concentrating systems, each reflector has a skyward facing surface that refiects radiant
solar energy. Also,eachteﬂscﬁorud‘mmonedmﬂconﬁgmdalmgﬂxecnrved
lmﬂedgawhmﬂwmdhwnledgeofamctorcmbephcedamumalmg
ﬁecmdMedgeofmthcrreﬂecbrforﬁwlengthofﬂwundeﬂymgmof
spm:gmmbersoumfotmmhmwofadjaceutreﬂecm Oneofordmatyskill
mﬂlemcannsemummnahtomtnctmharcﬂecwr including fabricated
metalsoraﬂoysw:thpoh:hedormﬂectonzedsmfaces,mdmnldedhmmamor
composites with reflectorized surfaces.

B Aspattoftherooﬁngelemenmhatformawmhemgmuimepram
umnmhdesaplmahtyofspmgmmbercapmcm a plurality of end cap
mans,andaphnlnyofweatherughtpanelsealmgmeam, alla.sdcscnbedabove

In addition to the roofing structure and the weathertight scaling clements, the
MmdsocmpmudmmBmaymgaﬂmmereﬂemdwhrmergy
from the refiector. Thesesolarmerygaﬂmmgelememsarethcumcadesmbed
abovam&neﬁrstvmantofﬂxemnglerowmbodment.

Preferrcdbodamenuofﬂlepmuumvcnumwlmherofﬂwmglcreﬂector
rowembodmmnorﬂledwblereﬂecmrmwembodmmgmvmmmgremcm
onlyorreﬂectorbachngpmls,cmmhdeanumberofaddﬁonalfeatures For
exnnple,whenselecungamforﬂxeroofspammgmcmber as onc would if

gxuterthm24feetandnotdumgmppormgupnglmbetweentheendsof
24
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ﬂleroofspanmngmember onecmchoosebchvmaspacehmoraﬂatkmbbe
usedmthepresentmwm%on Withamnplespaoetrm(lﬂ),onecmuseamm
deugn,auhowanGURESS 6,9, 11, 12,md13,acomplmapaceuuss(9)as
showanIGURESlm('IZ,oraﬂatm(ll), auhmmFIGURESS 4,7,8,14,
and 15.

Inallembodmemumgreﬂectorbachngpmeh, mereﬂectm andthe
underlymgreﬂcctorbachpgpancls canbeduncnmmdmdconﬁgtmdmhthateach
r@ﬂectormaybedehchedmﬂlmumomgﬂlemdeﬂymgwﬂectormkmgpmel
andwnhoutaﬂ'ecnngﬂieweaﬂnernghtpmelseahngm Suchaconﬁgmuon
aﬂomfmmeeasyuplaemmofmﬂmm&mmmwuﬁm@n
intogrity of theroof, -

Anothcrprefemdfeann'eforﬂxepresexumofrsmprowdcforguuermema
theloweredgesofthereﬂccm Twobeneﬁtsmﬁomttmprwﬂce F'ust,the _
guﬁermmsmowdebrhﬁomntﬂmgonﬂwreﬂmornrﬁoe,mmtmmgahgh
reflectivity, mdﬂms,enetgyyseldforthesolarenergyconeenmungcomponem. |
Secmd,theguﬂercmbedugnedtobemdeenoughmdsﬁmgcmughtomppoﬂa
pmon,mmtcnmcecqmpmem,mdthclike. 'Ihus,mamcnancccmbcperfonned
mthemofwnﬂlomhavmgtostepmthereﬂectom,mmbyprwenmdmagewﬂw
reflective surfaces. Memaent‘mfmhm_apknhyofmmmmhgm
mms(BO)bchghcmdbmmadjécm:Mmembmédmm
FIGURES 1 to 11 and 14 to 15. Each gutter mans cxtends the length of the roof
spmm:gmembmandmlocatedbelowﬂneloweredmoﬂhemwoﬁdm
reflectors. Theguttermeansatecomecwdudwrtoﬁemdeﬂymgmofspmng
mmberﬂlelowcrpunlsupponponm,ﬂwadjacmnmﬂemﬂleadjacmtreﬂm
backmgpmkoracombmauonmmof Tommtmthcweaﬂlemghtmmyofﬂle
pmmtrmﬁaplumhtyofweaﬁemgmg\mscdmgmmsmmchdedmththcgumr
means. Emhgluwrscahngmcam(&)uduposedbetwmmhg\mmmmdﬁw
bwercdgesofﬂ;eadjace:ureﬂectorbachngpmeh,thehwaedguoﬂheadjm
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reflectors, or 2 conibination thereof. Such sealing meatis are of conventional design
and are known to those of skill in the art.

To enhance the utility of the present roof, insulation means can be provided for
the various roof surface components. Thus; the reflector backing panels, reflectors,
means disposed bencath or attached to these elements or incorporated into these

~ Another preferred feature for the present invention is to use daylighting means
in the roof so as to lower lighting costs for the underlying structure by providing for
arabient light to go into the structure. A daylighting means can be made of cither a
transparcnt or transhucent material. One way of providing daylighting comprises the
spanning member cap means being dimensioned and configured such that at least one
daylighting means is located on a surface of the spanning member cap means. In other
words, flat glass panels can be inset into the spanning cap means, not shown. A second
way is to usc a raised transparent or substantially transiucent daylighting panel (90), as
shown in FIGURES 1 to 4. Such a panel is disposed substantially vertically from the
surface of the spanming member cap means. A daylighting panel housing (92) is
attached to the spanning member cap means, said housing being dimensioned and
configured to form a weathertight seal between the raised daylighting panel and the
spanning member cap means. A third way of daylighting is to use a transparent or
substantially translucent daylighting panel (94) in place of a reflector, or if used, the
reflector and the underlying reflector backing pancl, as shown in FIGURE 14. This
dayiighting panel would be dimensioned and configured 0 as to form a weathertight
seal with cither an adjacent daylighting means, an adjacent reflector, an adjacent
reflector backing panel, or a combination thereof. A fourth way to provide daylighting
can be used in the preferred single reflector row embodiments. Here, onc or more of
the non-reflective roofing panels can be substituted for with a transparent or translucent
replacement daylighting panel (94), also shown in FIGURE 3. Any combination of the
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o
A

above, in the appropriats roof embodimeats, can be used to provide a desired level of
sight o

Anoﬂxerfeaunesymbleforthepxmntmofmtopmwdcfortheweathemdu
panelseahngmﬂobemgmedmmﬂlemﬂecwn,ﬂwreﬂmtorbachngpmeh, the

_ non-reﬂecuverooﬁngpqelg or the replacement daylighting panels by designing the

edgesofthmmoﬁnganaceelmrs to have an interlocking mcans that does not

All publications of unpublished patent applications mentioned hercin are hercby

Ottier embodimentt of the present invention arc not presentcd here which are
ommMeﬁm_mmmemmwmmmdmmm
issuing from this patont specification, and thus, are within the spirit and scopo of the
present invention.
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- a) ulgggggggmgggg

from a mﬂgggéoﬁu%gsﬂ

" sccond upright load- bearing building member of the roofed structure, each
roof spanning member being separated from an adjacent roof spanning
member or an outside wall of the roofed structure by a distance at least

sufficient to allow a reflector backing panel or a solar energy concentrating
reflcctor to be disposed within that distance, each roof spanning member
having a plurality of upper panel support points, a plurality of lower pancl
support points or a combination of upper pancl support points and lower

panel support points, said lower panel support points spaced outward from

and down from the upper support points, and each roof spanning member

is - being dimensioned and configured to sag?é& of the roof-
" . supported clements in patagraphs b) as well as conventional roof-

ogmggﬂmuﬁmon&
b) 2 plurality of reflector backing panels, nunramona_éunr!mwﬂn_g
gggg%ﬂ?%ésusgug

edge, an upper cdge, and lateral edges, wherein at least one of the lateral
. edges of at least one reflector backing panel, disposed in a row of adjacent
- reflector backing panels, attaches to the upper pancl support points of the
underlying roof spanning member, the lower panel support points of the

_ E%maomﬁgmgvﬂ,o:gg&gcmgﬁé
support points and lower panel support points, each reflector backing panel
being disposed such that the skyward surface of each reflector backing panel
is the concave surface, and cach reflector backing panel being dimensioned
and configured along the lateral cdges wherein the lateral edge of a reflector
backing panc] can be placed adjacent along the lateral edge of another
reflector backing panel extending for up o the length of the underlying roof
spanning member 80 as to form the row of adjacent reflcctor backing pancls;
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c)aplurahlyofsalarenmconcmtahngreﬂectom, eachreﬂectorhavmga
skywardfacmgsmfacematreﬂectsradﬂntsolarenery each reflector having
anupperedge,aloweredge andlatetzledges,mdcachrcﬂectorbemg
duposedontopofﬁeskywardsnd‘aceofanunderlymgreﬂectorbachng
5 pamel .
d)aphnhtyofspammgmmbercapmeans,mhspammgmbercapm
bmgoomectedenhermthetopofaroofspmmbn the upper edge
" of a reflector, ortheupperedgeofareﬂectorbackmgpml,mhspmng
membercapmememdmglengthwuefordmlmgthofﬂnmofspannmg

. PCT/US96/01358

10 memberandextcndmglatmllyacmmcmofapmmgmember wherein
eachspmngtnembercapmmusdmemonodmdoonﬁgurcdsoasto
o fomawmughtsealmﬂlﬂxereﬂectorbackmgpmdsandmeroof
:"w. splnnmgmcmbar -
. . €) a plurality of enid cip means, eachendcapmm:bdngcomecwdmroof
15 elementsselectedﬁ'ommegoupconmhngofanomdemeraledgeofa

reflector, an outside lateral edge of a reflector backing pancl, an outside edge
ofaspannmgqmnbercapmeans,mdanontsxdcload—beumgbuildmg
member,cachendcapmembemgdxmmonedmdmnﬁgmvdsouto
form a weathertight seal with the roof elements to which the end cap means is
t)aphu'alnyofvieaﬂtmgupmelseahngmmsaidpmclseﬂingmm
bemglocaedatﬂwhwraledges,theupperedge,mdthcloweredgeofmh
mmbmmammmmmmmmm
edge of cach reflector, or a combination thereof;,

| 25 g)aplm:ﬁtyofcdnectdrsuppmmemeachconeqtdrauppoﬁmembehg

S disposed above each row of adjacent reflectors, wherein cach collector

o ' support means comprises a phurality of collector support members attached to
members of the adjacent spanning member cap means, thereby spanning

3 from the tap of a first roof spanning member to the top of a second adjacent
roof spanning member, at least two collcctor support members being disposed

5 29
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between said first roof spanning member and second roof spanning member
80 as to allow a reficcted solar energy collector to move within a
predetermined focal zone for collecting reflected solar energy from the
configured so as to support said collector; _

h) a plurality of reflected solar energy collectors, each collector extending
lengthwise across a row of adjacent reflectors, each collector being connected
to at least two collector support members 30 as to be disposed to move within
the focal collection zone, and cach collector being dimensioned and
configured to receive the reflected solar energy into a conduit through which
an energy transfer fluid can fiow, said fiuid being heated by the refiected solar
energy; _

-+ i) a means for positioning each collector in .an optimal position within the focal

- -collection zone for each collector throughout a defined solar cycle, said
positioning means beingconnecfedto cach collector support means; and
J) a fluid transport means which connects each conduit to a thermal energy use
means or an energy storage means, wherein the fluid transport means
circulates the solar energy-heated fluid through the plurality of conduits.

2. The roof having an integral solar energy concentrating system of Claim 1 wherein
cach roof spanning memiber comprises a space truss selected from the group
‘consisting of a simple space truss and a complex space truss, said space truss having
a plurality of web scctions connecting at least one upper chord to at least two lower
chords wherein the upper panel support points are located near the upper chord and
the lower panel support points arc located near the lower chords,

3. The roof having an integral solar energy concentrating system of Claim 1 wherein
cach roof spanning member comprises 2 flat truss having a plurality of web
members disposcd betwoen an upper chord and a lower chord, and also
comprising a plurality of transverse joist members being connected to the lower
chord, the upper pancl support points being located at or near the upper chord and

30
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thelowerpanelmppmtpmbemglocatedatornerﬂmlowerchord, the
transverse joint membm, or a combination thereof,

4.'1hemfhavhgmhji&yzlmlxmmcmﬁng3ystanofdaknlwhmh
5 thereflectors are dimensioned and configured such that cach reflector may be
‘detached, removed, and replaced individually.

5. mwhmgm@egdmhtmmmcm@gsymdcwmlm
10 a) ' a plurality of gutter means, cach gutter means being located between adjacent
| roof spanning menbers, each gutter means extending the length of the roof
spanning members and being located below the lower cdges of the row of
adjacent refiectors, said gutter means being connected cither to the underlying
" roof spanning miember, the lower panel support points, the adjacent reflectors,
15 the adjacent reflector backing panels, or a combination thercof; and
b) a pluraiity of weatlicrtight gutter scaling means, cach gutter sealing means being
disposed between cach gutter means and the lower edges of the adjacent reflector
backing panels, the lower cdges of the adjacent reflectors, or a combination
thereof, |
20 o |
6. The roof having an infcgral solar energy concentrating system of Claim $ wherein
the gutter means has an insulating means disposed beneath the guttor means.

7. The roof having an ifitegral solar energy concentrating system of Claim 1 whercin
25 the reflector backing panels, the end cap means, and the spanning member cap
means have an insulating mcans disposed bencath or incorporated therein.
8. The roof having an iritegral solar encrgy concenirating system of Claim 6 whercin
the reflector backing pancls, the end cap means, and the spanning member cap
) means have an insulating means disposed beneath or incorporated thercin.

k)|
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9.

The roof having ari integral solar energy concentrating system of Claim 1 wherein
weathertight panel sealing means are integrated into the lateral edges, the upper
edge, and the lower edge of each reficctor, into thc Iatcral cdges, the upper cdge,
and the lower edge of each refiector backing panel, or a combination thercof.

10. The roof having an integral solar energy concentrating system of Claim 1 wherein

11.

each collector is oriented lengthwise within 30 degrees of a true East-West axis.

The roof having an infegral solar encrgy concentrating system of Claim 1 wherein
the spanning member cap means arc dimensioned and configured such that at
lcast onc daylighting means is located on a surface of the spanning member cap
means. :

12. The roof having an integral solar energy concentrating system of Claim 1 having at least

13.

14,

one reflector and the underlying reflector backing panel replaced by a non-reflective
roofing panel, said non-reflective roofing panel being dimensioned and configured to form
a weathertight seal with an adjacent reflector, an adjacent reflector backing panel, or a
combination thereof.

The roof having an integral solar energy concentrating system of Claim 12 having
at least one reflector and the underlying reflector backing panel or at least one
non-reflective roofing panel replaced by a transparent or substantially transtucent
daylighting panel, said daylighting pancl being dimensioned and configured to
form a weathertight seal with an adjacent daylighting means, an adjacent reflector,
an adjacent reflector backing panel, a non-reflective roofing panel, or a

- A roof having an intcgral solar encrgy concentrating system comprising:

a) a plurality of roof spanning members, eachrooflpa:mgmemberspanmng
from a first upright load-bearing building member of 2 roofed structure to a
second upright load- bearing building member of the roofed structure, each

2 _
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.
_mmberotanouﬁdeﬁanofﬂwroofcdmm.byawntlem
sufficient to allow a solar energy concentrating reflector to be disposed within
that distance, each roof spanning member having a plurality of upper panel
support points, a plurality of lower panel support points, or a combination of
upper panel support points and lower pancl support points, said lower panel
support paints spaced outward from and down from the upper support points,
and cach roof spanning member being dimensioned and configured to support
the weight of all of the roof-supported elements in paragraphs b) to i), as well
as conventional roof-mounted dead loads and five loads; |

b) a plurality of solar energy concentrating refiectors, each reflector having a
concave and cylindrically arcuate configuration of up to 180 degrecs, a lower
edge, an upper edge, and lateral edges, wherein the upper edge or the upper
portion of at least ione of the lateral cdges of at least ane reflector, disposed in
a row of adjacent refiectors, attaches to the upper panel support points of the
underlying roof spanning member, the lower edge or the lower portion of at

. least one of the lateral edges of each reflector attaching to the lower panel
support points of the underlying roof spanning member, or a combination of
such upper pancl support points and lower panel suppart points, each reflector
being disposed such that the skyward surface of each reflector is the concave
surface, each refléctor having a skyward facing surface that reflects radiant
solar encrgy, and each reflector being dimensioned and configurcd along the
lateral edges whercin the lateral edge of a reflector can be placed adjacent
along the lateral edge of another reflector extending for up to the length of the
underlying roof spianning member 50 a8 to form the row of adjacent refiectors;

¢) a plurality of spanning member cap means, cach spanning member cap means
being connected cither to the top of a roof spanning member or the upper edge
of a refléctor, ¢ach spanning member cap means extending lengthwisc for the
length of the roof spanning member and extending laterally across the roof

- spanning member, wherein each spanning member cap means is dimensioned

33




10

15

— . . T

IR [T G-

| mm_mumMamgnuammmmm

d)aphmlnyofendcapmwu, eachendcapmembemgcomectedtomof
elunentssdectedﬁvmﬂlcmupconmhngofmomdﬂat«aledgeofa
reflector, momdeedgeofaspmgmmbercapmem,mdmoumde
had—beumghﬂdmgmemba eachendcapbemgdmmonedand
conﬁgtndsoamfnmaweaﬂmﬁg!nsedmmmofelmmmtowhch

e)aphnalnyofwmthmdnpmdsealmgmemmdpancluahngmembmg
locatedatthelamledmﬂwnpp«edmandmmedgcofmh
t)aphnhvofconecmrmpponmeam,uchcollectormppmmcmbemg
_duposed:bowmhmwofad;naﬂmﬂem:,whumuchcollem
awpoﬂmeommnpbuﬂydmnmwmmbmamhedm
adjacent spanning member cap means or the underlying roof spanning
mbmofﬁead;uﬂmmb«capmthaebyspm
' ﬁnmthcbpofaﬁrstmofspmmembermthetopofasecondadjacm
' roofspmnngmber nhmmwnecmmmembmbemgdupoud
bmmdﬁn:pmgmbamdmaﬂspmgmmbenoato
aﬂowmhmﬂmdldnwconecmrbmmdmamdemd
focﬂmeforooﬂemgreﬂmdadnwﬁmnmemdeﬂvmgmﬂectms,
sa:deollecﬁonuppoﬂmembusbenudmemmdmdmﬁmdsoaw
supponsadeollncmr
g)aphnhyofruﬂecﬁdldrwcommmm
mmamﬁﬁmmmmmm
| toatleanlwocollecmrmpponnmbmsoutobedspoudtomovcmﬂm |
,&efocalmﬂechmnne,mdemhcoﬂecmbemgmdmdccnﬁgnd
mmthemﬂemdsohrmagymacondmﬂnwghwlmhmm
_'umﬂmdmﬂowmnmdmmbymemmmmw
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. havinga lﬂﬂ_&‘ iggagoﬂﬁogsag
.nao_aaﬂ _Saa!rag ﬁvﬂuﬂ&ééﬁngmuﬁﬁu

15 . 16. ?agﬂggggﬁgggg wherein
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: :.EB%EBESEE@%EEQQE 14 wherein .
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|  a) aplurality of guiter means, cach gutter means being located between adjacent

roof spanning members, cach gutter means extending the length of the roof

~ spanning members and being located below the lower cdges of the adjacent
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reﬂecm:mdguwmbmgcomecteduﬂmtothemdeﬂymgmf
spannhgmember mchwerpanelmponpohu,meadjmtreﬂecton,ou
" combination thereof; and
b) apmﬁwmﬂdﬁmmmmmhmsﬂmsmmbm
" disposed between each gutter means and the lower edges of the adjacent
reflectors.

19. mmfhvmmmﬂwlnm«gymmaﬁngmwmofcmuwhm
wmmmmmmmmmmm
edge,anddleloweredgeofeachreﬂector

20. mmfhmgmwwhmconcm:ymmofcﬁnuwhm
mhcoﬂwmrhmienﬁdhnghvﬁnaﬁﬂﬁnSOdwauofamEat—me

21 memfhmmmgrdsdrmmmmﬁcmuwhm
ﬂmspmgmembercapmmd:mdmdemﬁgwedmhthﬂathat
| mdzyhghm-n-nbcatedonuurfaceof&wspmgmberupmm

_ nmmmmmmmmmmofcmum N

atleastone d:yhghmgmens,whumeachd:yhglmngm.cmmu
a) ammmmnwmwwmmw
" substantially vertically from the surfuce of the spanning member cap means; aud
b) ammmmmwmmmmm
hmmgbmgdummmdmdconﬁmedbfomaweﬂh«hghtuﬂbm
. memsedd:yhghMgpMmdthespmgmbercapm n

23. mmdhmgmmwgﬂwhmycmmwofdmuhm
ukmwmmbyammammymm
 daylighting panel, said daylighting panel being dimensioned and canfigared to
fwmawemughtldwnhmdmdsymmmmmm
"oucombMonﬂleteof L
' 36
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24. lhemofhamgmmmﬂwhrmmmumgmmofcmuhmg
atleatmereﬁemrrephcedbyanon—reﬂeeﬁvemoﬁngpanel,mdm—
reﬂecuvemoﬁngpmelbemgdmemomdandconﬁmedmfomamw

 seal with an adjacent reflector, or 2 combination thereof. |

2s. mmmﬁwmwmmamﬁmum
atleatoneteﬂeewronthutonsmn-reﬂecmwoﬁngpmelnpheedbya
mawmmmmmm
bmg&mmwdmdemﬁgmedmfomaweaﬂwwmﬁnmw
daylighting means, mldjmreﬂm a non-reflective rocfing panel, or a

a) apluﬁlﬁy afmofspmngmbeu, eachroofspamgmemberspm
ﬁmaﬁnwwbﬂdmgmmbeofamofedmmma
| mwmmmmdﬂnmm each roof
mgmbebmnpmdﬁmmaﬁwmmofmmbermm
omd:waﬂofmcmofedsmbyadlmcaluunﬁmmwaﬂowa ]
Mbmm«amwcmmm»bew '
_ wmmﬂmdmmcc,eaduoofmmembethlvmgaplwahtyofnpper
mlwmamdmmwmmwmbmm
. dwmwmmmmﬂmmmmw
’ wmmmmmmmmwmm
mdmhmdmmmbabmwmdmﬁundbnm .
thewughofaﬂofﬂlemof-mppmdehmenummhb)mk),uwenas
convennonalmof-mmmddudloadsmdhwlmdl; o
b) aphmnyofmb-ckmspmk, wmmmma
in f_ mwnﬁunﬂond‘upmabo&lzoma
medgqmuppummdmmmamm@ofmm |
edguofnkmmreﬂecmbmmwnamofm
37
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_. Eﬁﬁua&%gaﬂuﬁaussgaﬁwﬁuag
support points and lower pane support poinis, each reflestor backing pancl
5 . being disposed such that the skyward surface of the reflector backing panel is
o ?ggﬁ_gggﬁmggﬁ.
| * configured along the lateral edges wherein the lateral edge of 2 reflector backing
" panel can be placed adjacent along the lateral edge of another reflector backing |
panel extending for up to the length of the undestying roof spanning member so

as to form the row of adjacent refiector backing panels; _
 ©) aplurality of non-reflective roofing pancls, » each non- reflective roofing panel -

" imensionsd and configared slong tho akeal edges wherein thefateral e of

| 20 ~anon-reflective roofing pancl can be placed adjacent ta the lateral edge of

" another non- reflective roofing panel for the length of the underlying roof
- .Eﬂgvﬂs-usgu_iomggﬂn& tive roofing

- e Easﬁégga&.&&ag |
25 . gé&%%%é each refiector having an upper

" edge s lower edge; and lateral cdges, and cach refiector being disposed on top
" of the skyward surfaice of an undedying refiector backing panel;,

9 E%E%oﬂggggnﬁgg
" being connected sither to the top of a roof spanning membes, the upper edge
| 30 areflector, or the upper edge of a reflector backing panel, cach spanning

Bgvﬂnﬁagag—a% Bn_ﬂm&omnﬁaomuugm
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spanning membek cap means is dimensioned and configred 5o as to form a
wummsmiwmmmﬂmmmmmmmfm |

f) aphnahyofendcapmmmhendcap“bmgeomemdmmf
mwmmmmdmmm an outside
'teﬂsmrbachngymd,momdespamngmmbercapmandmomde
lnad-bumgbuildmgmembcr mhmdcapmbmgdmmcnedand
'conﬁgmedwubfmmaweaﬁmd:twdm&ﬁsmfelemenumwlnchﬂw
endcapno-nkcomd, _ -

8 apmwammmmMmmmmm
hcmdaﬁehbrdedmﬁsmﬂedge,mdlhelowuedgeofeachreﬂecm
mmammmmmmmmhwed@ofm
Mummmummmmmapdmhm
reﬂecnvemoﬁrigpml,mammbmanmﬂueof; L '

h) aphmhtyofcolleclonupputm mhooﬂem:mpmmmbemg
disposed above each row of adjacent reficctors, wherein each collcctor support

 means comprises a plurality of colloctor support members attachod 10 adjacent
spm:gmcmhetapmorlhcmdammfmmembmofﬂu

' Mmmmmwmﬁmmmpoﬁﬁm_
mofmmbermthetopof;mmdadm:mfspmgmbet
'ummmmmmwmmm
mmmmmmmammmm _

"emmhemwwmmawfmdmfmmm '
Mmmmmmmmmm
mmbmmdmdmdeonﬁgwedwtomddconecbr

| Daplmhyofreﬂecﬁdnohwmmmmm :

wmamammmmmmmu
lasttwoeonemrmonmembmsoawbedupoudmmmﬂmthsfocal
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. “the reflected sclai*energy into a conduit through which an energy transfer fluid

can flow, said fiuid being heated by the reflocted solar energy;

j) a means for positioning each collector in an optimal position within the focal
conecmzmeformhconectormughmnadeﬁnedsohrqcle,wd

] _pmghgmgemmd_m—enhcommponmmmd

k) a fiuid transport means which connocts each conduit 1o a thermal energy use
' moans Or an energy storage means; wherein the fiuid transport means circulates
the solar energy-heated fluid through the plurality of conduits.

27. lhcmofhlvmgmhmsoluenergycmmmﬁdmzswhm
each roof spamning member compriscs a space truss sclocted from the group
having a plurality of web sections connecting at least one upper chord o at least -
two lower chords whercin the upper panci support points arc located near the

28. mmfhmmnmgdwhrmaymm;mmddm%whm
mhmofmmbemmaﬂdtwhmngaph:hyofmb
mmbusdupcnedbetwemauuppechordandalowerchud, and also
compmmgayhnlnyofmvutejoutmmbmbemgcomectedmﬁem
chord, the upper panel support points being located at or near the upper chord and
the lower panel support points being located at or near the lower chord, the.
transverse joint members, or a combination thereof. |

the reflectors are dimensioned and configured such that cach reflector may be
deuched,moved,anduphcedmdmduaﬂy

- 30. mmofhmgmmgﬂwhrwcommmddmxahomm

a) a plurafity of gutter means, eadzguﬁermbemghcmdbetwmadjm
rqofupmgmmben, cach gutter means extending the length of the roof
" .



S

o [ Y ____ R

E%B&gggﬁog%%ﬁ»&ﬂa
: gggggoﬂ.ﬁ%ﬁ-% the underlying roof
spanning membier, the lower pancl support points, the adjacent reflcctors, the
' adjacent reflector backing panels, or a combination thereof; and
b)a E&aﬁ&éa&ﬂggggggg

o gggggﬂmnﬁg%&.?&g

%ggnﬁgﬂ%o&nﬂu&ggﬁ

. SBeBBR.._-ﬂBh
10 3L gagﬂgﬂh%ggg&g 0 wherein
ﬁgggsﬁgg guiter means
. : disposed beneath the
~ incorporated therein. - : : )

Eﬁﬁgaﬁggggﬁgﬁig

uw.nﬂoaomgﬂgs_ﬂgggong_ 31 wherein: .

20 ggg%iggﬂgg o

34, gggg%%gﬁggggg

Eﬂﬂggggaggﬁogo&ﬂ.nﬁ

. _ﬁuﬂnmnﬂgnﬁag%&g%snsg%?g
. edge, and the lower edge of each refiector backing panel, or a combination |

- s&%waﬁigéggaunﬁgeag
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having megnlsolarenexgyconcenramg

“melpmgm mex::ercapnmmdmnmdmdconﬁglmdmhthatat!em
| thedayhglmlgmmsulocmdonaarfaeeofﬁespmgmemb@rcapmm
m . .

:ystemofClathzvmg
hmg-mtegnlsokrenetyconcm
* atml:mdayhmmwhumuchckyidnngmomm

disposed
| a) armedhmspumtorsubmmllymhmmdayhghhngpuwl

member cap means; and
mbumh:ﬂymunyﬁomthew&ceofmelpmg
pmclhoumgmhedmﬂwspmmgmcmbercapmms,md
b) mmadzy@‘:gmmmmwmfommwmm
themeddayhg!mngpmelandu\espmgmembercapnm.

ofClmmZGhmg

38. 'Iheroofhavmganmdsolarenezycomenmgsystn :

Mmdayhglmngmwhmmdd:yhghMgmmcompm "
:ampltamormbsmanymmdlyhmmwpowdmplm

| reﬂeuwmdﬁemdaiymgreﬂmbanhngpandmamﬂmm
snddayhghﬁngpmelbemgdmmmdmdcmﬁgndwfoma

adjacemreﬂecﬁoran

Mwemmnﬂwnhmadjmdayighﬁngmm mm“a

"'mmmmmmm

of Claim 26 whercin
39, mwmmmmmmm .

ﬁemmmoﬁngpm&mmmmmm

ofClalmZG
- 40, Thetoofhmganmemlsohrenmmmmlym

whaun&sm-teﬂecﬂvemoﬁngpmehmsubmﬂyplm

ofClmZGwhexm
: . lhemofhavinganmgalsdxmgycmmsym

&zm«eﬂmmﬁngpmehmdlspoudmammnymﬂonm
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a) aplmhyofmfspmammbm, eachroofspmnmembmpm
ﬁcmaﬁntupngmload-bemgbtﬂdmgmmberofamfedmma
secondumglﬂload-bmgbd&mmmbaofﬂwmofedm:cwe,mh
mofapmmgmnberbmgnpmdﬁommadpcemmofspmmgmnbet
oranoumdewallofﬂwmofedmbyamaleanuﬁimnno
anowareﬂmbackhgpndmasdnenmcmcmungmﬂecmwbe
duposedw:ﬂmqhatdsunce,mhmofspmgmemberhmaphnhtyof
wmelawnmapmwofmmwmou |
mmmdm«wndwmmmmdwmud
lowerpandmpportpomnspmdomwardﬁ'omanddomfmmﬁwupper
supponponm,andmhroofspmingmemberbemgdmmcdmd

: conﬁguedtosuppmﬂhswenghtofaﬂoﬂhemof-mppaﬁeddmmﬂm
mhb)mj),aweﬂacmmwﬂmﬁmmddeadloadsmdﬁw
loads; .

b) aphnhtydnhwmmmmmmm:
concmndcyhndmaﬂymnﬁcconﬁgnﬁmofuptoabmlmdeyea,a
loweredge,mnpperedge,mdhualedgu,whamﬂwahauoneoﬂhe
lateraledgesofaﬂcatonemﬂector dnpmdmamwofaq;acentreﬂem
Mhamhewmdmmmuoﬂhﬂmddmmfm
mmmmﬂmmﬂofﬁemdammfm
nunberoracombmmmofmchupperpanclmpponpomumdlowerpml
_wmmmmwmmmwma -
eachtaﬂectornﬂucoxwemrﬁce,mdmhmﬂmhavmgukywnd
famgurfacedutmﬂechndnntsohm andachmctorbemg
wmmmummmmmmd
am.-umdad,mmmmmofmﬂmm
_e:mdmgthrupmﬂwlmghofﬂwunderlymgmofspmngmembersoum

o fmmﬂxewwnfadgmm |
' c)aphnhtyofnm-teﬂecMmﬁngpmh,mhnon-errooﬁngpmd

© having lateral edges, a lower edge which attaches 1o the lower odge of an

a@mm«amwwmmﬂmmmm
: 43
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att:chelu&ertoﬁwtopofamofspalmlgmembeudjwmﬂoﬂwroof |
spmmunbern:ppmgﬂzeupperedgeofﬂtereﬂm said adjacent roof
spmmgmmbqugclqmt_&oﬂmlowuedgeofﬂpuﬂgctororaﬁnhum
‘upper pancl support points on said adjacent roof spanning member, cach non-
reﬂecuvemoﬁngpmlbmgdmnmedandcmﬂgtmdzlongthelmm
'mmmmma.mmmmuw
adjwmmmkmﬂdgcofmoﬁmmreﬂecuwmﬁngpmlmendmg
foruptothelcnghofﬂwmdedymgmfspmgmcmbenoamfoma
rowofadjaceznnon-rcﬁecu\nrooﬁnzpmdg

d) aphnhtyofspmmgmmbucapmem each:panmngmmbercapmeam
_bemgcmecwdmmthetopofamofmmberorﬂuwpuedge
_ cfamﬂecwr eachlpmmngmcmbercapmmamndingfoﬁhehng!hofﬂw
mofspmgmmbermdenendmghmlbmmcmfspmng
member, whummhspmgmbercapmndmmmdmd
emﬁgmed:oamfomawwhﬂndnnalwnhﬁereﬂecbnmdmeroof

) & luality of e cap means, each end p msensbeog comnecie o oct
m»ﬁ&aﬁmmmmammmmm

. reﬂecwranonudgedgcofaspmngmanbercapummdanoum

' load-bearing building member, eachmdcapmcambemgdmmmedmd
.cmﬁgmedwastofmmaweaﬂmtgmudmdlﬂmmofdctmmwhch

t) aMﬁWMMMMMWMM“
Iocmdatbzlatualedmﬁwupperedge, andﬂxelowu'edgeofmh
~ reflector, mdatﬂaehuaiedga,theuppwedy, andﬂ:eloweredgeofeach
o amnwofwmwmwmmwmm
dupoaedabuveeachmwofadjmm:,whummhconemrwppm
-mmsoomaaphnhyofcoﬂnemrmonmcmbmamhedmadm

. adjmmmmbacapmﬁaebyspmgﬁomﬁetopofaﬁm
. “
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| mfspﬂnnnglhembermﬂlempofammdldjnentmofspmgmember,

at least two collector support members being disposed between said first roof
spmmgmunbermdmmdmofspmmgmmbersosmanaweach
reﬂectedsoiarqnmconecbrmmwxﬂmupmdmmmdfocalmcfor
cmmmmmmmmmdmmm
suppoﬂmcmbmbmgdxmmedmdcouﬁgmedmﬁomppoﬂsad
collector; '

h) aphn:htyofreﬂmdsolnwcoﬂectm,mhconeewrmﬁng
kngthmovaaphnhtyofad;awﬂreﬂccﬁm:,uchcolbcmbemgcommd
toatleasttwocbllectormppoﬁmembmaoabbedupmedtommmﬂm
ﬂlefocdwnecﬁmmc,mdmhcombmdummdmdconﬁgmed

| torecewethe . solarenum'mxoacondmtm:ghwhlchmenay
umsferﬂmdcahﬂow,saldﬂmdbemgwdbyﬁlete&mdsdatm

i) amfmwuhmgmhwﬂedormmopﬂmlpoﬂmmﬂmﬂwfocal '

wnwummfmwhwwm:deﬁnﬂmm said
pomomgmeansbemgcomectedweachconeeurmpponmem;aml

" » aﬂmdmoﬁmwhchmﬂmheondmmaﬁamﬂmgym

43,

mmmawhmmmngemwhmﬂnﬂmdmmm
mmmwmmwmmwm

mmofhmmmwgﬂwlﬂewcmmmmwmofmmﬂwlm
eachmofspamgmembercompmeuspacemdemdﬁmthemp
mdmhmmwmwmwhmm
hmaphnhyofwebmmuwmupperehordmaw '

| mmmmmmmwmmmmm

mmmmmmwmmmmmmm

. mmfhwmgmmﬂwlrmyemmgmmofdmuwhm

mhmfspmmmbﬂcompmuaﬂamhwingaphnlhyofmb

membmdmpmdbaweenmupperchmﬂandamm andako

cmnpnmgaplmahyofmjoutmmbmbmgeomdhthelow
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' transverse joint members, or a combination thereof. -

S 45.The
| 100 gsgsﬁgg
| Q_ana QBB 42 also
a) aplurality of |
o gagu.ﬂrg%gggg&g
aﬁaaaasgaug gutter means spanning the length of the roof
_ Egaﬁngggggnsg&mﬂ%
. .Ba-&uoaag-g edges of the non-reflective roofing panels -
| gﬁnﬁ—.&ﬂ ?igggogaﬁsﬁniﬂggg
| support points, the non-reflective roofing pancls
Vggﬁuéiﬂa v
a plurality of weathestight gutter sealing means, guiter .n-__am .
15 " disposed between éach guiter means =
reflectors and the -E—Ba_o!n. &8%5«!— wn..n
g%%ﬁn%ﬁﬁﬂoﬁu«é g
nsavsg_rﬂoon . . o

46. The roof

. guﬂﬂﬁﬁu——aﬂnﬁﬁ. gmgcnng 2 wherein
!ﬁr%uﬂiﬂ»mumg
‘edge; lower edge of cach refiector. - o

gggﬂ.ﬁoﬁu_%égg Claim 42 wherein
. 33.8__8.._8_. aoaon. ” gﬂnoa_guo&ﬁdﬂ&. nﬁmﬂ?ﬁ mo_!.

8. The
gg!aﬁ%ggﬂgg&g 2 wherein
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4
- 49, mmmmum”hw of
! n Clam‘ithg

:hr:::mmﬂ ; mmm!mmm
a '
'“bwmaal: it daylighting panel disposed
from the surface
» "”Ympme!hom:“ i “ﬁemmwmmw“d
baweenmm ”mmﬂwnﬁandwamfomawwm
dﬂyﬁghﬁﬂ!pmelmdmm cap means

50 The roof m'g'nMsohrm,
mmsymof

awmdayhmmwhmm Claim 42 having
'mm“mm i Bmmma
dmmnomd cmﬁi : "”““""‘daymmsmm
dzyhghnng ‘“d wm'"wualwnhm‘dm

anm”mwm
: “tcmnbmatmnthuwf. -reflective roofing panel, - -

o of having an integral B T DI L
the non-reflective ros concentrating system of Claim 4 .

52. 'Iheroofhm.
ﬁ"""""’“mwm '“""““

the ’mmm
’m-!eﬂecuve "mofChmM
Nﬂﬁnsmdsmdnpuedmgm' " 2 wherein

* Awh""'g‘“mﬂmmw

comprising:

It

a

wWMmhﬂdl “'mmm;

spanning member m"“d‘ﬂlﬂmofedme,uchmf'
mMMdMsw&mmM'Mm o«
o _@mmw.maw .me

47
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| ?s?aa&ssaaﬁnamsﬁ.a?amsigg be

having a g%ﬁaqﬁ_gﬂsﬁ _.E._&%saaﬁi
- support poinis, or a combination of upper panel support poiuts and lower panel

5 . §§E§E§§GR&§§B&§ .

g&ﬁm%&ﬁ%%%%&%ﬁngg o

. clements in paragraphs b) as well as conventional roof-mounted dead loads

_ and five loads; S
0 b g%ﬁsﬁggﬁﬁa&gggg

concave and cylindrically arcuate configuration of up to 90 degrees, a lower

. edge, an upper edge, and latoral edges, Whercin at loast one of the Iateral edges
_ - %ggggg a row of adjacent reflector backing

.+ ~panss attaches 1o the upper panel support points of the underlying roof
15 spanning member, to the lower panc! support points of the underlying roof
. Eg.ﬂugﬂgﬁgggﬂg

~‘lowor panel support points, such that the skyward surface of the reflector

" backing panel is the concave surface, the lower edge of cach refloctor backing

. uﬂlgn&gugﬁoaﬁngﬂ& the lower edge of an

D gggggﬁagaﬁgguﬁng _
. - dimensioned and configured along the lateral edges wherein the lateral edge of a -

'~ refloctor backing panel can be piaced adjacent to the lateral edgs of another
Lo * reflector backing pancl extending for up & to the length of the underlying roof

S E_EQSBBEB:KB!%&&_%EE&# |
g5 - __‘&__ luralty of sobar ¢ q cach reflector | _

Bﬁmﬂ&m&ug&m& gg%&ﬂ&gg
_ ggé&.&ng%%ﬂgggg
& E%Egoﬂiggg&ﬂsg

300 being attached either to the top of a roof spanning member or the upper edge of a

~+reflector backing panel or g%%%ﬁ%ﬁrgg
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woscaenz L LTE AT L ——— |
- capmemmeudhgkngthmfwthclengﬁofﬂwmfspmgmbumd
m:«hnglamnyacroutheroofspmmgmmber wherein cach spanning
_mb«capmn?uémmwdmdcmﬁgnedwabfmmamaﬁuﬂglu
-m'-mmenﬂecjmmcungmuammmmdmemfspm

mwmmmmammmmaa
-reflector, momﬂekwddgeofamﬂmhchmpmimmdeedgeof
aspmnmgmembucapmms,mdmou&delmd—bmghuﬂdmgmmbc
i eachmdcapmemsbmg&nmmdmdconﬂmedmawfoma
Mﬂhg!nudwnhmemofdunmmwhchﬂxeendupmmu B S
_ o
D ammaw%mmmﬂmmm-—m
mammmmmmmmmmam
reﬂecubuhntpmlatthehnn!edmmcnpperedge,mdﬂwloweredge
_ ofeachreﬂector or a combination thereof; - T
g aphuﬂityofcoﬂectormpportmmeacheonemrmonmmdmpmd
_mamofuﬂecmmeachmnmrmmm
cMwmmmemqm
ordxemdulymgmofspmngmembmoflhc:d;mmmﬁb& T -
'capmemtherdbyspmgﬁ'omtlwtopofaﬁmmofspumgmmberm
".-ﬂwmpofueeondadpcmmfspmgmaﬂanchom |
v mofspamgmﬂnbersoaltoanowamwdm&e;g;conmmm'
) mmmmmmmwu
configured 50 to support said collector; - -
" h) aplwahwofnﬂecwdmlarenuywnecmeacheowmdmg
' Wmamdmmwmmm
bmgcmmdwnhmmmmm”uwbew
tomowmthmﬂ:efocalcoﬂecﬁonme,andeachconecmbmgdmmd
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The roof having an integral solar encrgy concentrating system of Claim 54 whercin
gggﬂgguggggnﬁg
consisting of simple space trusscs and complex space trusses, cach space truss
having a plurality of web sections connecting at least one upper chord to at Jeast
15 ggggﬁoﬁﬂuﬂﬂ!ﬁﬁuﬁ:!ﬁginﬂ
%aﬁi?ggaﬂagﬁguﬁ?g&a&

m@?ggﬂgégggﬂnﬂng&.ﬂg ag
o ggggguggg vgom!ow
20 | gggﬂﬁﬂ&ﬁaﬁi a lower chord, and also
-~ comprisinga E&ggggg to the lower
© chord, the upper pane support points being located at or near the upper chord and
. ?ggggggaﬂgnﬁggg

?gggﬁggégggguﬁ -

Egggﬂa%_u&g

30 Eagggéggggggﬁo



 womana NI romoscons

»»»»»»

| a)a E%B&agg__gggggg&g
gggggggaﬁg&.&na& _
E%gggmgaigaﬁg%%?
E&cﬂ&%ﬁﬁnggg%aﬁﬂ to the .
Ea&«sma%agaaaa ?gisﬂaeﬁﬁ%ﬁg

ba E%sﬂgggggmﬁﬂs&mgg
gggggﬂmnﬁgo&ﬂ%nﬁg _

B _ E&ganggusowﬁ?g&nn nana..an_v.

10 paired reflectors. -

59, Eggsggégg%g . |
g%%igﬂgggg mﬁn.

- I'ﬁaoﬁuﬁueng R .

60. ?ggﬁsﬁgggggg 4 wherein
ggggggﬂgﬂgg

2% 6l ?8&55%%53&53%9&5%;_

_ _gggggg to the s:muonnﬁucmo—.nsﬁ?ﬂsa

25 ggggsgu&!ggg%g&g .
weathertight panel sealing means are intcgrated into the lateral cdges, the upper
&5&&?%&%&3&%5%5&3?5&&?
ﬁﬁgﬂaﬁaﬁw%gia sag_.aﬁ% |

30 mwdsaomg-ag-&ﬂég%%g 4 wherein

oua_.nog gﬁn%é noﬂaﬂo». ndoZQB..moﬁ.aB.
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&&&&&&

ggﬁggéggg

) a plurality of roof spamning members, cach roof spanning member spanning
from a msﬁ&saggﬁmsﬁea&._a&agau
ggggggwﬂ%ﬁng&gpgg

10 | Egggggu&g.gw@gggﬂ .

- am cutside wall of th roofed sructur by a distancs a leas suffcient o sllow

- ﬂgggﬂuggaﬁwﬂg 15_&.%..3&

. | _E:ﬁg E%gﬂggg a combination
%E%gﬁggnﬁagﬁ.&_ﬁag

o .aaﬁaomeasau Baaggas._s&?a support -
| ?é%&%ﬁa&gg nu.us_.: i), as well
. ggggﬁggégs&a

u ngomgéaﬁsﬂgn%ﬂ.g%gg

o ....gﬂna‘_aggoms 90 degrees, a gﬂ&nn.n.g .
- © cdgs, and lateral dges, whersin atleast one of the lteral edges of each |

refctor; disposed in  row of adjacent reflectors, attachies o the upper pancl

. | ] §u§%?§§ Egcn. r-aoanomnﬁ |
3 .._._En._a?%s&aegsaﬁwa __5853«_.5.3_.85 of the

L .EE?E&&E@S%&%I?%%&:

» g&ﬁaﬁra?ﬁg&iﬁgﬁiasﬁ&%&? |
. | gaﬁ&sgzgiﬁn%ﬁg
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wo e Hllllll mlﬂ M renst
dmcnsonedandemﬁgmedalongﬂxehtmiedgeswhmﬂwh&mledgeof
 a reflctor can be placed adjacent to the lateral odge of another reflector for
thelmgﬂ:ofﬂzemdeﬂymgmofspmgmmerwamfomthemof
adjacent reflectors; :
c) apimhyofspmgmmbercapmmmhspmgmembercapmm
bmgmchedetmertometopofamoispmmmberormeupperedge
ofareﬂector eachspammgmanbercapmndmglengﬂmeforﬂxe
| lengthofthemofspmngmcmb«andﬂmdmghmﬂlymﬂwmf
| spmgmember whmmmhspmgmembercapmmsdmmed
_ Imdconﬁgutedsoutofgrmawealhﬂmghuealwnhﬂlemdalymgreﬂecm
.mdtheroofapmmgmmba'
d) aplmhwofendcapmmeachmdcapmbmgcmtedtorwf
mmmwmmanmmmda
. rcﬂechrmdu&deedgeofaspmgmcmbucapmmdnoumde
 Ioad-bearing building member, each cnd cap means being dimensioned and
jcwﬁgnedwamfumamwmmmmmnemmm
_ memdcapmncmd, o
€) apmwﬁwwmmmmmmmmm
Mammmmmmmmmmam
. t) aph:rahtvofcokctorwppoﬁmems,uchcoﬂecﬂormppmtmcmdupond
| ) ovwamwofreﬂector whenmcwhcommpponmmcompmea
phnzmyofconecmtnmpmmmbmmchedwmwmmber
capmeamorthcmdeﬂymgmof:pmgmbmofﬂnmmmg
' member cap means, thercby spanning from the top of a first roof spanning |
'mmbuwdwmpdammdwmfmmbet at Jeast two
_ | collectonuppmtmmbusbemgdspwdhelwmundﬁstmofspmg
| mbamdweondmofmmmbemubaﬂowamﬂecﬁedsohr
,_enezgycoﬂectortomvewxﬂmamdemmdfocalmforeonm
mmwmmmmmmw
mmbcmgdmmonedandconﬁgmedsoﬁomppoﬂmdcollecbr
53
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8 Eanag Eésggggg
. %aﬁ. Q%&gagggg
Sggogsuggsggggﬁs

be disposed to move within the focal collection zone, and each collector being
dimensioned and configured to receive the reflected solar energy into a
conduit through which an cnergy transfer finid can flow, s2id fluid being
heated by the reflected solar cnergy; |
__E.ugmﬁ%_gsgw.-u%génﬁg
~ collection zone for each collector thro ughout a defined solar cycle, said
positioning means being connected to cach collector support means; and
i) 2 fiuid transport means which connects each conduit to  thermal energy use
circulates the solar- encrgy hicated fiuid through the phurality of conduits.
66, ?ggﬂgggggoﬁg__muﬁﬁg
gggg%uggggﬁng
consisting of simple space trusses and complex space trusses, cach space truss
having & plurality of web sections connecting at least one upper chord to at least
two lower chords wherein the upper pancl support points are located near the
5&3&:&?5&3&88883553& §§§§§

67. ?ggggg_ﬂégggg 65 whersin .

| an&n.eaa&g!&u& §§§§§§§
25 - comprisinga E%gzranaﬂgsgﬁ to the lower .
chord; the upper pancl support poiris being located at or near the upper chord and
the lower panel support points being located at or near the lower chord, the
68. The roof having an integral solar energy concentrating system of Claim 65 also
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a) aphmldyofgultermeml, each gutter means being located between adjacent
roofsnanmnsmmbers. cach gutter means spanning the length of the roof
spanning members and being located below and between the lower edges of the
MMMMMmmcmmmme

underlying roof spanning member, the lower panel support points, the arcuately

b) & plurality of weathertight gutter sealing means, cach gutter scaling means being

~ disposed betwoen cach gutter moans and the lower cdges of the arcuately

- 69. memfhmmnmchmmgmmOfdeSwhm_

wuﬁerughtpmdseabngmcmmmegmdmoﬂwhtmledges,ﬁwupper
edge,mdtlwloweredgeofeachreﬂector

- 70. lhemofhavhganwwhrmconcennﬁngsynmofmaﬁnﬁ :
whmemeachcuwumemdlengﬂxmemwmsoamohm
Nonh-Somhm

'71 mmfhmmmmﬂmmmquofCMﬁM
thespamgmembercapmeammd:menmedmdconﬁgmcdmhﬂmam
onedayhglmngmnmulocmdonamnﬁceofﬂwspmmmbercapm

7. mmmummmmmdmlm
athutoncdayhglmngmma,whameachdayﬁgbﬁngnmcm
a) ammawwmmw
substantially vertically from the suface of the spanning member cap means;
b) & daylighting pancl housing sttached o the spanning member cap means, said
housing being dimensioned and configured to form a weathertight seal
between the raised daylighting pancl and the spanning member cap means.

55
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73. mmfhavhgmmegralsolarmconcenhhngmwmofmmlhmat
leutonenﬂecwrmdﬂxeundeﬂmreﬂecmbachngpmelrephcedbya
transparent or substantially transhicent daylighting panel, said daylighting panel
bemgdmennonedandcmﬁmdtoformaweathethghtscﬂmﬂlanadm
dayﬁglnﬁngm’midjmaﬂepm,_nadjuemﬁﬂmbagkhgmlou
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