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PCT/ US96/ 01358 . A ROOF HAVI NG AN | NTEGRAL

SOCAR ENERGY CONCENTRATI NG SYSTEM™ |ECHN CAC FTELD 5 The——
present invention relates to a roof having an integral solar energy
concentrati ngoogiadi8M A conbination of solar energy concentpeiussso1ass

refl ectors and refl ected sol ar energy collectors is used, anong ot her
sol ar energy concentrating or energy transferring elenments, to gather
radi ant solar energy from a ARDORHAVENGUANINTEGRAL or roofed structure.
The reflectors or refle g | nt o ot her

roof structure el enent s%@@%%@%ﬁéhﬁﬁw Thus, the
present invention results in a | ower weight and | ower cost way of

col l ecting radiant solar energy from atop a bui | di ng or roofed
structure. JTECHRNICAT-FIRED| | CATI ONS The weat herti ght roof
portion of5 the present invention is described in nodul ar form

described T1n an application entitled "A Roof Mdul e Havi ng an I ntegral
Sol ar Ener gy Thepecsitimiention relates el conf having ar inyegrat salar enfrgy and

i ncorporated b ference 20 ereto. he present .invention
al so can i nco?% Hﬂ@ﬁ%&%&&?éﬂ?ﬂ&?‘mﬁ“‘%ﬂmﬁm rating
reflectors a&cﬂ&Wﬂoﬁ?&d@MH uséd, iaftidng Oitic W%@' ar
Energy Concentrating System Havi ng Repl aceabl e Refl e?t%(') filed

concurrent |y GiStENdransfkaring claments, e gathenradiaut splar energy oom 69 & et aan 2 building
10 orroofed structure. The reflectors or reflector backing panels arc 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.

15 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

20 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

25  herewith, and incorporated by reference hereto.

BACKGROUND ART
30 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
) .



BACKGROUND ART 30 In the past, if solar energy concentrating s
were used on top of burd-rgs— or roofed structures to gather radi ant
sal ar energy then one could select fromtwo WO 96/ 24012

PCT/ U96/ 01358 61240 ptions. The first option was sinply to ar
ener gy concent r‘avtolyng égstem suitable for use on the groukﬁ@ﬁg"ﬁ%
it up on top of a roofed structure. Wile such an approach did gather

radi ant sol ar egj@bal THe'firt Mﬁa td 1Ak a idk@ eh@QY coricBNALAg system 2
substantial l'y great er weigh hi s add- on approach resulted 1n

substantial |y rauijahle OIBSGOl'dhi) mennt ifp OfW@dmﬂé"yemwas at op

t he roofed ST I UGLa'het ||I.&g" ‘[ d
repair. The presence @gl% ‘Ir?rma?tomlqﬁnégg r‘i'x non- egrat ed

fashion incr eawmmwnsmwmmmm

;’(r)r:aafecond 0 tlon, @/a ﬁ make a &;t antral %;?Fg? t he rg1 gg
reflector appr%@&gﬁh&ﬁm WWM&%%%W&JM‘M Bar

no | onger had the di sadvant age of "added suppofting structure as in
the add- on appristegrted Gishion ingteased thedasc sastgostofiraking mof repaits. gat hering t he
radi ant sol ar energy. The sem -cylindrical reflector and fixed collector
did not collect as nmuch solar energy as ground-based units with better

geonetries. 15 A mmmmmmmmm«mﬂmave a
Enﬂogr rs]émh!i,(a?rtwe reflecto ‘ m%ﬁt%& t he %Bglcsmof the Barr
fomde.S.3,994,435toBm.Whﬂeanolongerhadﬂxedrsadvaﬂaggofadded
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.
15  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
numerous flat roofed buildings and roofed structures which arc used for commercial or

DISCLOSURE OF THE INVENTION

The present invention relates to a roof having an integral solar energy
25  concentrating system. ‘A combination of solar encigy 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,
30 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
2



reflector arc. Such a requirenet had obvi ous di sadvantages in being used on -

t he nunmerous flat roofed bU|Id|ngs and roofed structures which are
gsed—for-commerical or rMOUSTT T at —pur POSES. 20 Br SCLOSURE GF—
THE | NVENTI ON The present invention relates to a roof having?7
an integraﬁmﬁgbaﬁzenergy 25 concentrating system A cowbrasddeisssof sol ar
energy concentrating reflectors and refl ected sol ar energy collectors

i s used, anong other solar|energy concentrating or . energy transferring

el enents, to gather radi ant sol ar energy striking a roof atop a

bui | di ng mmm&emmm@ﬁmaﬂm thatthsr backi ng

panel s are m;gﬂa . % Wﬁ“ fééﬁﬁ: so as to form
a weat her °fr g ven !Mnosn resu in a | ower

wei ght amﬁmmmfofﬁd | ecting radiant . solar energy from atop
a building or roofed structure. One of ordinary skill in the art
2 ' WO 96/ 24012 ' '

PCT/ U396/ 0135 mm i nvention
S exposed to%ﬁmwgw J"H‘g‘éﬂ"ecu n o ﬁat Is in

constructroo@puhmgmmﬂut (FMHWWMIMCMM effects
\r/]\ﬁﬁ%gerohas lata £ Be’ site of; Sﬁ qm : tf Erese ooLa(r:]ﬁlrrﬁgl ses a
nenbers. M&mymmﬁmnmm@mmmwwwnm ng
buildmgmemberof:roofedsmmmamndupnglubadfbmbuﬂdmg
10 memberofthe-roofedstrucﬁn'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 pariel or a solar energy concentrating reflector to be disposed
15 within that distance. For practical commercial purposes, the minimum distance
between adjacent roof spanning members is at least 8 feet, and the minimum length for
the roof spanniing 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 those of ordinary skill in the art. Each roof spanning member has a plurality of
20  upper panel support points, a plurality of lower panel support paints or a combination
of upper panel support points and lower panel support points. These panel 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 five loads known to those of ordinary skill in the art. -



menber"” includes conventional |oad bearing structures for supporting roofs
such as trusses or .beans.) Each roof spamrstng nenber spans froma
first upright |oad-bearing bui | di ng nenber. of a roofed structure to a
second upri ght Io%g-b aring building 10 menber of the r oof

(For the purpo?’ lghe present invention, an "upright ‘I oad- earlng
bui I di ng nmenber" includes conventional neans of " supportlng r oof
spanni ng nmenbers, such as wal | s, 0r, I S; ) f spanni ng nmenber is
separated from an adj acent roo?&xfﬂﬁ@&%@“ f*gﬁﬁgg; e at least sufficient
to allow a reflector backing panel or a solar energy concentrating
reflector to be disposed 15 w thin that distance. For practjcal

commerci al purposes! %m%mmm' plwpliyof refigptar backing o of

spanni ng nenber, d.t, t he
rgof spgnni ng ré'r'r%’}r‘s 'S ??@%tﬁﬁi‘g‘"ﬁ"f Jﬁgwever ég%%?ng upon the

choice of 5 backingfpanelddispospdibetwern adjacentruof mmtbegr&chreﬂdmttances
can be spanned, 3s is Wn 0 t'hase, of ord| ski L.l e art.
Each roof spanﬁfﬁﬂ‘ﬁﬂ!ﬁégﬂ Mﬂmﬂ%ﬁx ﬂ%ﬂﬁ g b@;

points, a pl ur Pegrees, Hlower of

upper panel support points and Iovver panel support poi nts These panel
suppor t ;!é)ﬂ o or

backi ng panel, ya5. ﬁ “ 15 Uiﬁ Ri@ﬁﬁ%

reflector, as.in secong‘ﬁr#'ust/’a':r:fanéilli or. non- re P‘ec ve roofr ng
panel s thatuommmmmmiowmmwmmmmwtor 25
doun P00 %ﬁmbmﬁét L S R T A
down from t nni ng
nenbers are  panefl diR B tmtwmt of all of

t he roof -supported e errents inthe foll owing paragraphs, as well as
conventionl  r o&panming memtberssa as tofarm a row foraipdo the\satiredength ef thesoof spamhinge of

or di nar kill
g oy e M&?zﬁﬁ“ﬁ?“mmwm“mmﬂwar?%m01358

15 pmclcﬁsposedmeachmwmchmenﬂlermthemerpmelmppmpomsofﬁxe
mdeﬂymgmofspatmgmmber tothclowerpanelsnppottpomtsofthemdeﬂvmg
roof spanning member, ortoacombmauonofsuchlmperpanelmpportpomtsmd
lower pancl support points. Eachmﬂectorbackmgpanchsdmpoaedsuchthatme
akywardsmfacentheconcmuuface Aho,oachmﬂmtorbachngpmlu _

20 dmmonedmdconﬁgmedalongﬁmcmdhwra!cdgawhcremﬂwclmdkt«al
edgeofareﬂectorbaclnngpmelcanbeplacedad_;zccntalongﬂ\cmdlawmledge
ofanothcrteﬂecmrbachngpanelforthelengthofﬂlemduiymgmofspmmg
nmbﬂsoastofonntherowofadjacmtmﬂectorbachngpmls One of ordinary
dunmﬂteancanmvamusm;tqqalswcomctﬂteabowreﬂmwachngm

25 mcmdmgfabncatedmetalsoralloys,andmoldedlanmatesorcompoams

Ontopofeachwﬂcctorbachngpmelhenreﬂector Thus,theﬁrstmantof
thepmscrﬁmvmhonalsocompnsesaphnhyofwhrencrgycon&nh’ﬂhngmﬂem
Becmearcﬂentorbachngpmdmpruentthereﬂectormbeﬂeﬁbleandmmly

30 uponmundeﬂymgrcﬂectorbachngpaneltopmwdcﬂwconectconﬁgmaﬁm If the
m&cﬁunotmbsﬂnhaﬂyﬂm‘ble,thmﬂwwﬂmtorhasaconcmmdcyhdmaﬂy
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Roof Wth Reflector Backing Panels In the first variant of
the present invention, a plurality of reflector backing panels is

crsed—as—p-arht—of—t—he—weat her ti ght—Toofrmg—surface—At—teast—one—ref | ect or ——5—

backi ng panel is disposed between adjacent roof spanning nenbers. Each
refl ector wooengoP2CKi Ng panel has a concave and cylindri cpétrsssnsasst €
configuration of up to 180 degrees, a |ower edge, an upper edge, and
curved | at eral edges. (For;the pur poses. of t he present i nventi on,

" | ower ” W%@ﬂ&% it iy FEACRinF bkinig Hindl b F L OF
backi ng pané’ﬁ“’i no exp ess ecessarily, a relative posr?lkon bet ween

t he edges.cofrentidiial sobar angr} icéntatingsystems mchmﬂeﬁormadbgmxbfaemf i guration,

t hen t hese e be .. equi.di nt i ght _wi ect toits
support i nd‘&‘lfg@%% i ops bé@gf?ﬂfc&ﬂuﬂmg gg% ﬁ di sposed
lateral |y cagh, ahd W@e@‘tmbﬂ:ﬁwﬁww%am spanni ng
menber s so as - to forma row for-up - to the entire length of the roof
spanni 1§y skyward mdﬂlmﬂm mﬁi’&@mﬂ@@es of at

| east one [ ﬁ !Eﬁgﬁlﬁl'ﬂé"ﬁﬁ Qg attaches either
to the uppngﬁﬂbg‘ﬁé’%p%% underlyi ng roof spanni ng
menber, to the | ower panel support pornts of the underlying . roof
spanni ng rrenber or a conbj nat | such .u el -support points and
%@F N V‘Mﬁﬁ&“ﬁ@ di sposed such

| ower panel su e
that the ety GFhprhid :-m?n” eash reflector
| 1Si oned and confi: gured al ong the curved | ateral

backi ng panel 1s 20. '
edges 1@he spinning member mswmm mofe-emna;meng panel can

BSCE! ﬁ;egﬁdﬁﬁe&&?ﬁtgﬁgﬁé@h&&% erI y| ng roé')rfhnéﬁieayr'\:nll ng °! r?rfenggr O;o

as to for mm«mfmmpﬁmmfmf ordi nary

skill in t e art can use Vari-ous tegialsg to c ns%t t he above refl ector
backi ng p&aEb m& r‘@@f’é P&"'SF Spantig o ol ded :

| am nat esnﬁhbepéﬁp sioned and ¢ taenmtmrwdmm’ﬁhmﬂor backi ng
panel lies reflector. Th-s_ t he f| rst. variant of the present

i nventSon withsither éheeflector backing panels ox the reficeiors; and.the Foof sRABRBE Nt r at i ng

refl ector F 595 Rg Lndspanel is present, the
reflector%c’g'r]?%e .%gﬁe%‘%ﬁ Telry —upon an underying reflector
backi ng panel to provide the correct configuration. If the refl ector

IS not substantlaémy erx1B hs he r ef ector "hﬁ a copcave and

cyllndrlcally
mvumonmchxdesaphnhtyofendcapmcans,eachbemgnmatedmdmposedatﬂw

20 outadeorendofﬂwmofdpuumgmembersoastcsealﬂleexposedmafonnedby
themﬂectorbachngpmelmdmmﬂector Eachendcapmeansucomectedtomof
clements such as an outside reflector, momdercﬂectorbachngpmel.moumdc
spannmgmcmbercapmcaimoranoumdeload-bemgbuﬂdmgmember Anend
capmcansmsybemnmryorfomdﬁ'omswerﬂpm. Howeverregarﬂessofﬂw

25 mlhodoffabncauon,eachmdcapmmdnmmedmdcouﬁgmdsoum
fmmaweatlmﬁg!nscalwnﬂ:memofelemmtsmwlnchﬂleendapmemsn
comemd,nm,mmémf One of ordinary skill in the art, appreciates that the
endcapmmcmwyevénwnlmtheu:emonemoﬁForexample,mwanofa
btﬂdmgmaybera:sedabovethcroofspannmgmembenoutoequaloremeedme

30 hezghtofﬂ\eputofthcspammgmcmbercapmemwhetmmoﬂlermnmzyruch
onlytoﬂlebonmnofmerqﬂectorbachngpml. 'Ihm,mthefonnercase, the end

| S




WO 96/ 24012

PCT/ US96/ 01358 ' ancuaLe_conflguratlon comptenentary to the
under |l yi ng refl ector backing panel. in conventional sol ar energy
goncentrating syst 12 each reflector has a skyward facing PCT/GSY60 RS
that reflects regf %50l ar energy. Each reflector has an upper edge, a

| ower edge, and curved lateral edges. Finally, each reflector is

di sposed on top mﬁgﬁpﬁ%ﬂ cjﬁnﬁig éWﬂffo} I"ﬁaéf&{lliga(:kl ng
panel being atta Reret 2 conventi onal neans, 1 ncludi

mechani cal fastmﬂngeﬂnmandmeaobfapmmorﬁcspmgmcmbnéq:m of the

roofing elenmentg_taht fq weat hert t seal , the esent venti on
i ncl udes a pl urZ'}W ‘é‘gm ?‘% 9'5?4"&

each 10 spanni m%%mmmwmmwﬂn%mwf a roof
spanni ng menber t he upper -edge of a réflector, or the upper edge of
a reflector BacKkefegion and the reufspenning menther or the spanoimg snembep capmeRnse x t ends

| engt hwi se for the I ength of the roof spanning menber and extends
laterally across the roof spanni ng rrerrber Each spanni ng menber cap
means i s di mensi onedlmcorderaokéep @caatihgpbéiween siljacentirtfioctor Yiackingeal 15

wth either the refl ector ba Ki n anels Qr .the reflectors,, and the, roof
spanni ng nﬁﬂﬁ&m&% &EW&Y@ rWﬂ'é&E Qﬁﬁﬂ%gpﬁ"‘s’ﬂ!ﬁ#&

Anot her weat herm Pﬂ‘miﬁ‘“ ﬁe,ﬁﬁm,
I nvention incl udes IuraI| of end cap neans, - each e|n Situate

di sposed at 10 hem aumeommm mmp&m edgexnf cach t 0

seal the exposegqal : &mg“oﬁénieﬁFﬁ%r oowwgf@@ﬁkﬁg%t Zs

il Ot D

reflector. Each end cap M

an out si de ref | ef¢aoh refleston) ot & cotabiutiohof terabbec ki ng panel an out si de
spanni ng nenber cap neans, or an outside | oad-bearing building nmenber. An

end cap neans may be unitary or fornmed from several parts. However,
regardless of the naddition to the roofing structure and the weathertight scaling elements, the

15 present invention also comprises cloments 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

20  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
spmﬁmnmempofaﬁlﬂmofspmihgﬂmbermﬂtempofamondadjacentmof
spauning member and have 2 means for allowing the collectar to move in a

25 pmletexmmedpaﬂt. Atleasttvmcollectormppottmanbmmdnposedalongmh
mwofadjacmtreﬂecton,betweenwdﬁm:pmungmembermdmndspnmg
member. Ofcomeoncofordmay:kinmﬂxeatmayvaryﬂlemmbermd
phcmentofﬁxecol!ectonupponmanbm In some embodiments, at the end row of
rcﬂectmx,ﬂneconectmmpponmembersmayspanﬁ'omaroofspanmngmemberma

30 mpponnrfacemchasmeomdewanofﬂlebtﬁldmg. However, in total, the



25 nmet hod of fabrication, each end cap neans is dinensioned and

configured so as to forma weat hertight seal vm'th the roof elenents to
whi ch the end cap feans is conmected—thus—seatnrg—t+hke—roeof . One of .—
ordinary skill in the art, appreciates that the end cap neans can vary ,

even withi nwbbeadese on one roof. For exanple, one wall of perusesnpish! di N9
may be raised above the roof spanning menber so as to equal or exceed the
30 hei ght of the part of the spanning nmenber cap neans, whereas another

\‘II\'ﬁ{J!s rr:ax {%Mase*@he ew%&%%?%h%gw panel

PCT/ US%/O&Q@anmatmnecmpswwmmwmwmmmm ng to the wall
for the reflector backing panel ' or the reflector, and the roof

spanni ng rrerrber or the spanning nenber cap nmeans, However, in the

| atter case, &gg %fﬂ:c@ Qﬁﬁp&@ surface

t hat covers the expose 5r§uate ‘area ftorne y t ector backl ng panel
or the 55 Thustheqresent imantion iheludes aiplusality\of coljectarsiteach collectbrextondingi ng nenber
cap neans. rder. to ke eaks m, occurring between
2l acent - el oot vl LGS cogpeloe SR o Bt ot ot spant,

i nvention afilchlibRfor i cahnkckitd ¥t It tWddolletdrisgfortaniéabers so as to Beal i ng neans.

The panel seal i ng rreans _oft: conventlonal des) gn are |l ocated at various 10
seans i nc| Giapased avithi 4 predatermined focal e@@bcmthe | over

The. upper e%mﬁﬁ'%%ﬁmﬁ%wt Sondliet 7 c0%S,

conbi naei othraigh whichanenergy transf: etﬂmdcanﬂow mmmmwmmng

21 <o conpr PRt @m@% it ol 30l 1 o IR b et e

ener gy froemhhemw mﬁbwmud@ﬁmwﬁmparofenergy
-7 col ectors, pl urallgé of coI lector support neans are used. A
5 col | ector @aﬁ Smﬁbé\f@’@ﬁ invention,fush: e nt

ref | ect or Sasife GG &&Mﬁ%&]&%ﬁ&%@hﬂ@ﬂm&éﬂa&ﬂﬁc reflectors, and
1s mlmomm_meoford?‘mys'kmmmem |

In ordu- oma.mzeﬂnesolarene:gygﬂhmgofﬂwreﬂmtorlcoﬂector
ccmbmﬂon,theprthonuseummforwﬂmguchcoﬂcctorman
opmmlpomonmﬂmthcfocalconecummneﬂuougmmad@ﬁwdwhrcycle,mh

20 asthcdmmlcyclc ‘I‘heposmonmgmmsxscommwdmthemoveableporhonof
eachcollecwrsunportmems. Oneofordnmskﬂlmﬂnemtcanappmatemmc
posmomngmcanscmbedmmedmavmetyofwm Formmple,thepouuonmg
mmmmmmdmemmmaﬂofﬂmmnecmmgeﬂm
duoughamechzmcalmumsuchasgearsmdchmmvmganﬂwconectouatme

25 Altemsuwly theponnmmgmcmcancomeanmberofelmenu. cach moving
aamgcoollector mhmdecmﬂmowrmuchcdmmhconecmrsupponmm

Finally, ﬂlcpumnmvcnnonmch:desaﬂmd!rmponmmswhxchconncm
thscondtm&ommhwnecmmathumalmugymmemormmgymge
30 means. Theﬂmdn'mpmtmeansmﬂmmcsolxenﬁgy-hemdﬂmdﬁmughm



collector to nove within a predeterm ned focal zone for collecting solar
energy 20 reflected fremthe—stationary reflectors. Each collectors
support nmeans can conprise a @~ plurality of collector support nemnbers
whi ch attach t Qy %ﬁﬁﬁnt spanni ng menber- cap © means or thﬁcﬂﬁ%fok L Ng
roof spanning ne Thus, the collector support nenbers span rrom
the top of a first roof spanni ng nmenber to the top of a second adj acent

r oof spanni ng nenber and have a neans for allowi ng the collector to

nmove in a 25 nhwmeommmbﬁoﬂmmmmm«mmmbmnbers

are di sposed al flectors, between said first
spanni ng membe ‘Q&ﬁaﬁgégo spannl ngmﬁ%éﬁ% .course one of ordinary
skill in the art may vary the nunber and pl acenent of the collector
support nenbers. In sone enbodinent, at the end row of reflectors, the
col l ector support nenbers nayReaf¥Kithous Reflectos BackingFanely menber to a 30
support surfsace such as the outside wall of the building. However, in

total, the WO 96/ 24012 = _

PCT/ US96/ 01358 ' 'msmwwm&ﬁmﬁmhlhmmatare

di nensi oned and, cqnfi as to su hat_.col | ect ot exposed
to the forces £ Mﬂﬂ%ﬂ"% ’“£°"

necessary part iedd fof refibctor tAEKIRE padiels) Thils, ﬁimﬁ?bﬂmeu,ector-

5 Thus, the present |nvent|on |ncludes Blurallt of coIIectors each
col | ect or exte es of a

row of adj g g,ﬁﬁ* Q&%"g nnect ed
to at Ieast t col | ector supp %@r’g‘so aw wﬁ%ﬁ@%%%ed to

move within a pmuadrwmicﬂlymtmmbhﬁymnnofupm 180 degrded, \a, lowercidgs; @h | ect or

S dlnen5|oned and configure ece| reflegted golar energy into a
condui t Ml@ﬂ!{ 5?&“‘*‘1 &Wﬁs fluid

bei ng heat ed bmmmlmﬂspmm%ﬁba&s@%&mmm&vﬁr md' skill in

the art can select from a nunber of conmer ci allal ava| I abl e fl uids

known for thi s length of the reef spanning memberc At loast snc of the lateral edges of at least

15 one reflector disposed in each row attaches cither to the upper panel support points of
the underlying roof spanning member, to the lower pane] 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

20 systcms,cachmﬂecmrhasaskywndfamgnnﬁceﬂlareﬂecundmﬁwhrenergy
Also,eachreﬂectorudnnenmonedandcmﬁgmedalongmecmdhtcraledges
whmthemdhterdedgeofamﬂecmtcmbephudadjmalmgﬂwcuwd
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

25  various materials to construct a reflector, mchldmgfabncatedmmlsoralloyswnh
polnhcdorreﬂectonzedswfaces,andmoldedlmnatuorcompomsmﬂn
reflectorized surfaces. '

Asmtheﬁrstmmﬂ,thepresentmvmﬁonmchdesaphn:myofspmg
30  member cap means. Eachlpmngmembercapmm-commdexdmtomemp
ofaroofspmmgmemberorlheupperedgeofauﬂector. Each spanning member
8



the collector, a nunber of disclosed designs are suitable for the present
I nvention, such as the use of conpound parabolic collectors with

_c.)d..L.ndr-l-caIJr-y—a-r-euate refl ectorsT—amd—t 0 those of ordinary

skill in the art. In-order to maxi m ze the solar energy

gat heri NGy ﬁggén‘gzref | ector/coll ector conbi nati on, PEABUBIHIEL
I nvention means for positioning each collector in an opt i nmal

position w ' t fi ol ar cycl e,
Such 2o " pfheb el Fhuie R T IRt VR ol bR el i Bl [ (1
noveabl e wmmmmmmmmmmnf ordinary
skill in tEe ar.t cg;dapprem ate that the p05|t|on| ng neans can be

designd in 2sdp fermaweathertight sl with the refigtors and  pans can
conprise *‘ﬁ;ﬁ\%ﬁﬁ ‘“{%@9‘%’?{’9@" ngnﬁ%‘%blﬂplﬁ&! | ectors together
t hrough a nechani ca nean such as gears alrn ving all the

col l ectdbrs at once Alternatively, the positioning neans can conprise
a nunber of eIe Vi | e collector, such an

ol ectri cal %M'@ﬁﬂcwé@w@ﬂ%ﬂmﬁﬁm

Finally, thwwﬁﬁmaw dach|béing siniatdi-ot Wispod®a afthe Wi Ch
connects t he conduiti Trom each collector to a thernal energy use

means or R ) 8a:88 Posseal the. cxposad area formed v theeans circul at es
£ id EonAbiAdA th'F6of clements such as an outside

the sol ar gRergy ﬁg@%@}iﬁ

PCT/ usees/ (ltﬂ%r mmmmmmmmmmommmbmzem i onal
arrangenent s stens can be use are k ovvn t those of

orainary mdmofﬂwwqunmmmmdmmummdm
configured s0 as to form & weathertight seal with the roof elements to which the ond
capmemuco:mctcd,thus,scalmgthemf One of ordinary skill in the art,

15 apprecmthatﬂwendcapmmmvuymnwnlmthcmmonemof For
example,onewaﬂofahﬂdmgmsybemedabmﬂ\emofspmgmembumu
mequalthehe:ghtofﬁwpattofﬂnespannmgmembercapmeuu,whmmother
wallmayreachontytolh:bottomofﬂwteﬂm Thus, in the former case, the end
capmmwouldmplyprowdeaﬂzshmgtothewanforthemﬂectormdﬂlemof

20 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. '

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

30 hwmmmmmmmmmmmdmme
mmdvmmof&emﬁmhmakocmnpmesdmmumtomme
9




Roof Wt hout Reflector Backing Panels The second variant of
‘the present invention differs fromthe first in that a plurality of
reflectors is used-as part of the weathertight roofing surface, wthout
1he need for reflector backing panels. Thus, the roof poIsIsHEIBEa
number of el SN@AE24012 starting with a plurality of roof spanning
menbers as described abovein the first 10 variant. Above the roof

spanni ng nmenbers lie the reflectors. Each reflector has a concave and

cylindrically MWWMMWW@MMIMMe an

upper edge, ang curved |at d The.reflectors I.sposed adj acent
to one ﬂUt iﬁ ﬁ?‘ﬁ’é"ﬁ g‘ﬁ%‘ﬂﬁhﬂ"ﬁ@"’ﬁmﬂ@‘ﬁ?ﬂt ma row
for up to the gichis'afe as describb® skt indthe BlkEvdariapd Spanni ng nenber. At | east

one of the curved | ateral edges of at |east 15 one reflector disposed in
each row attaches either to the upper panel suuport points of t he
underlying goof spanning nunber, to the |ower panel support points of the
under | yi ng roof spannlng nenber or to a conbi nation.of such upper panel
support BRIEFDESCRIPTE A i Each reflector is

di sposed such that the skymard surface is the concave surface. As in
conventional solar energy concentrating 20 systens, each reflector has a
skyward facing surfpeRIRE 8is 4 Rédopaliview aflin ddibodithdhi of e pit¥ent invention ki ©€ach
reflector is dinensioned and configured along the curved |ateral edges
wher ei n t he cu templexspacairuss agapoght daylighting means.and aigutterimesnsl adj acent al ong
the curved | at eral edge of another reflector for the length of the
under | yi ng roof spanni ng nenber so. as to formthe row of adjacent
reflectors. One of FIGURER js alisonetricrvidwnof & émisodiment of the present invertionwt er i al s

to construct a_reflect |nclud|n br.i ed netals _or alloys with
-pol i shed or remfﬂ'ﬁ‘é@% wﬁdﬂ@%ﬁ #ad 8 guitr osites with
reflectorized surfaces. ' As in the first variant the present

invention includes a plurality of spanning 30 menber cap neans. Each
spanni ng menber cam&msmmmmmmmmmof

g7 1Tl o 6 el 4 oA ot A

FIGURE 4ismisomeuic\iewofdnexnbodﬁnm6fﬁepmhwenﬁnn
using a flat truss, a single row of reficctors, and a single row of non-reflective roofing
20
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
25  using a simple space truss and a single row of reflectors.

FIGURE 7 is sectional view of an embodiment of the present invention using a
flat truss and a single row of reflectors. |

30 HGURESiamisomeﬁcview'ofm'embodﬁMOfﬂlepmmhvmﬁon
using 2 flat truss and a single row of reflectors.
10



PCT/ US96/ 01358 WO 96/ 24012 cap neans extends | engthw se for
the length of the roof spanning nenber and extends | ateral |y across
S

di mesi oned and conflgured so as to forma weathertight seal with the
reflectorg, t he : roof spanni ng member over whi clpCrvsseassni ng cap
neans i s 'sposeé 5 Anot her weat hertight roofing el enment
is the end cap means. The pr esent i nvention includes a plurality of
end cap neans, each beingisituated or disposed at the - end of the roof

spanni ng  MeMhRMURE00 8% skétiofll Yiew (Fan GOHRRNIUI e frdchPaivitiioh N

reflector. . Each end cap.neans i's connected to roof elenents such as an
out si de 10h@HuhhuﬂmGndcqmmnnBS|de spanni ng nenber cap neans, or an outside
| oad- beari ng buil ding ~ nmenber. An end cap nmeans may be unitary or
formed from several parts. However, regardl ess of the nethod of
fabricasion, edIGURE0R N Foneic viewd ek emboditiesiivd the presemdfvetia ! ed so as to
forma weathertight seal with the roof elenent to which the end cap
means is eph 6P MRAS| | ng the roof.. One.of ordinary skill in the
art, 15 appreC|ates that the end cap neans can vary even within the use
on one roof. For exanple one wall of a building my be raised above
t he roof spannlmﬁURErﬁiesmuMcmwofﬂGMImﬁle hei ght of the part of the
spanni ng nenber cap neans,' where anot her wal | may reach only to the
bottom of the reflector.. Thus in the former case, the end cap neans
woul d s nply pMMnﬁha&W&h@m&n&nwm@mIMﬁn and the roof
20 spanni ng nenber or the spanning penber cap means. However, in the
latter cadi¥ingmggutter m k‘gﬂbMQf i ncl ude a panel having a surface
that covers the exposed arcuate : area fornmed by the reflector, and the
roof spanni ng nenber or the spanning nmenber cap neans. 25

In order to kemuéﬁmngammmdfﬂnmﬁWrs t he

" present . invention inclydes a plupality of weathertight panel sealing
= means. Thé“P&AR %W‘MMB} nventional design, are |ocated
at varjsous seans including at the curved ~lateral edges, the upper

““ edge, and the |ower edge of each reflector
FIGURE 14 lsauamnmﬂvwwwfhnembmhmunofﬂwpmnmunwunmn

umngaﬂhtumuandadodﬂbmmwofnﬁbﬂnn

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

2s Single Row Roof Embodiments

(xmpndhnﬂembmmmmnofmwpnmunnwmmmnuusadumnwhumnqmy
omcnmvofnﬁkmunshawmgananmnunmmﬁgunmnnofnpﬂ:dhnﬁllﬂdqyu:nl
placed between adjacent roof spanning members, or a roof spanning member and an

30 ou&dewmm‘Annmﬂﬁhmmnnmdhgpumhsuudﬂamuumdhnn&whwwruhpof
ﬂwrd&mmru>mmummfﬂwmqummnmguwmbuwwauuﬂwlmqu@pofﬂnt
: 11




30 In addition to the roofing structure and the weathertigh

seal ing el ement ss- t he second-.variant of the present invention also
conpri ses el ements necessary to gather the - :
9" _

PCT/ US96/ 01358 WO %8135, 24012 reflected soalr energy PEEPSIeMI3SS
reflector. These el enents, the collector support neans, t he sol ar

energy col |l ector, the col | ect or positioning neans, and the fluid transport
means are as denﬂeuﬁredhubmbedmntdnmm“mnu,mtﬁatwteﬂeﬁkEF

DESCRI PTI ON OF .THE DRAW N F S a section f an
enbodi nent of t %%MW%% h&%@mgﬁbﬂg

upri ght dayl i ghiobf\épatiisy MemBeéislasdeditibed lbgeans. 10 FI GURE 2 | S
an isonmetric view of an enbodi ment of the present invention using a
conpl ex space truss, an upright daylighti ng means, and a gutter neans.
FIGURE 3 is sectlonal vi ew of @an. emhad e present i nvention

using 15 a tlat truss, a singl e™o? g Pancls
non-refl ective roofing panels.

Inﬂ:cﬁntvarmnofthemglereﬂecmrmwembodmn, aplumlnyof
reflector backing pancls is used as part of the roofing surface. Each reficctor backing
pmdhawmmmdcyﬁn&icaﬂymuﬂpwnﬁﬁmﬁmofupwabwlzom

10  alower edge, an upper edge, and curved lateral edges. 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

15 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, cach 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

20 lateral edge of another reflector backing panel 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 pancl is a sandwich laminate having aluminum sheet skin on

25  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

30  closcst to 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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FIGURE 4 is an isonetric view of an enbodi nent of the present invention

using a flat truss, a single row of reflectors, and a single row of

= - pa-n-e-l-?—z'&—_-H—GdRE—S—ls sect i-etat—

vi ew of an enbodi nent of the present invention using a si npl e space
truss and @Wﬁ row of reflectors. FI GUigeTRusbéio13és
i sonetric view of an enbodi nent of the present invention 25 using a

sinpl e space truss and a single row of reflectors FI GURE 7

i s sectlonaﬁmglwgm'm RNt of s g&f“d‘g\‘mg sing a
flat truss 'and a single row o ectors. E&g URE 8 is

an

i sonetric Mmmm«mwmujmmmmmw' ng a flat

t d I fl
1BUSS an apaiang e EOW ohﬁre ec Oro%thc efiective panel cither

PCT/ US96/ 03 8 top of a roof spanning freftbBRadfacérit 16\ths 96df spitiing f an enbod
of the present invention _highlighting an end cap neans.
10 i s ar i SupRartingthe upner a’% mgvmmﬂec backiog pansi, said roofspanmingn
hi ghl i ght' ms&ﬂg&mm%wmdgeofmmﬂmmm attaches to an
upperpannlsupportpomtonsadadgace:ﬂmofspmmember or attaches to a
mmwmémgmmammmmmofﬂmmm
panel, Eachnon-reﬂecuvemoﬁngpmclud:mmonedmdoonﬂmedalongme
10 hmﬂedyswhumﬂxewedgeofanm-mﬂecmnoﬁngpmdmbephced
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 reflectors, between adjacent roof spaniing
15
' Ontopofeachrcﬂecmrbacldngpanellicureﬂccmr.mm,ﬂﬁsﬁmtvuim
also comprises a plurality of solar energy concentrating reflsctors. Each reflector can
be flexible and rely upon #n undexlying reficctor backing pancl for support, or a
reflector can have a concave and cylindrically arcuste corifiguration complementary to
20 the underlying reflector backing pancl. As in comventional solar energy concentrating
systems, each reflector has a skyward ficing surface that reflects radiant solar energy.
Bachreﬂecmrhasanupperedge,alowcredge,mdcmwdlaten!edges Finally, each
reﬂectorudxsposedmpoftheskywndmnfaceofanmdedymgreﬂecmbachng

panel
25
Aspaﬁoftherooﬁngelementsﬂmfomaweathemghml, the present
prefen'edembodunmmcﬂldesaplmaktyofspmngn-bercapmeans, end cap
mcms,andaplmﬂnyofweathexugmpmelseahngmeans, all as described above.
30

13
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FI GURE




FIFGURE 11 is an isoonetric view of the present roof. 10 FI GURE 12

Is a sectional view of anr-enbodi ment- of the present invention— usi ng no
gutter nmeans and a double row of reflectors. : FIGURE 13 is an
i Sometric view B,@gmegbodinent of the present invention | n
gutter means and a double row of -reflectors. 15 - FIEEEE&T@&FQ a
sectional view of an enbodi nent of the present invention using a flat

truss and a doubl e 1 yadion 16 tHe36éfigHtructure an dmewe.m@ﬁéaﬁg%wm
i sometric view of an enbodi nent of the present i nvention 2 using a flat
truss and a doupsesentpsefersed emiradisesnt also compriscs clenpniy pessspEGtorgathec iRRY| NG OUT

THE | NVENTI ON odi nent s
One preferred éﬁ@%ﬁ?ﬁgﬁf““FHFHEPﬁvgégﬂF%fﬁwﬁkhTﬂﬁghQWEQ&mggghgﬁg@here|n
only one rmsngfa phirilitg of Rficctdduoian Sncigy collevtots,a mhieuns fapositioning kchup t o
about 120 degrees-is pl aced. between- adjacent r oof spannln menbers, or
a roof span gﬂiﬁm anoptimal posigion yithisy the foggl collection, 20ne, and fing

panel is used t dkaﬂ%g Iomer edge of t he reflector to the
top of the roof sp nnlng er nearest the | ower edge of that

FK?URES5aud6ﬁhmmm=dwvwmnuofdmamubrdmmurnmndqmyuhm
wnsndkdbrhmkmgpuuh.Ifanmwskwﬂumnsqugbdm,ﬂwnonewuﬂdpnﬁn
10 tbonuuﬂwmmﬁ]mmmmgnmnwa!ofﬁwnwwsmmmmenmhﬂutﬂWGGWKMM1nﬂw
pnamnnwanmnmommﬂuima%rﬂhwuedmxmmmxe ﬁmbwsﬂwduumnnﬁmnwd
byﬁwhnwreﬂwcfﬂwrd&mﬂmgwmmhnrwnhn30dqyu:ofauueEanWau
axis, waumrﬂm;mumuunumxmmanbcuuﬂcmauumunahwwngamyomummwm
Inﬂhspuﬁnuﬂenﬂmdmmmgaphnﬂnyofumpkspuwtnnua(laAandlOB)uc
15 umﬂ;sﬂwnmflmmnmgnmmbu&lhdmnmgkswnekuu&usapmnmgwfwmb
members (12) disposed between an upper chord (14) and two lower chords (16), ons
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
20 chords, on top of short vertical members. The simple space trusses are dimensioned
andconﬁgmeduJaqunmnhewwuﬁnofanofﬂwtnofnqmnﬂndeknumuchmxﬂmd
Ixmnvamumnasmmnwnmuuhmnﬂhmuk,nwhasnmﬁaumnmdarcammnnmmg
dﬁnum&andkwﬂnﬂh,mmhaswmdandgnmm.Ahmnﬂmmhnl%Glﬂﬂﬁi?ands
show the same system cxcept using fiat trusses (11A and 11B) imstead of simple space
25  trusses.

wwmmmammmmmmm
ewmzycommnnnmmgndknuu(30) Ihund&nuulnnhmgpwmﬂhnsaconmwmamd
qﬁnﬂhmmyammacemuhmnmmnofupnaﬂxmulZOdqymn,akwwreﬂyﬂ?ZLan
30 upperedge(24),a_ndctmdhmiedz=s(26)- The refiecior backing paneis are
dimensioned and configared along the curved lateral edges such that one reflector
14



WD 96/ 24012

PCT/ US96/ 01358 reflector. This enbodi nent can have two main
vartants, one that uses, reflector backTg-—panets,—ard—anot her. that—
does not. In both, roof conprises a plurality of roof spanning '
merber s asw@egsdeided above. 5 PCT/US96N#3580

Ref | ect or Backi ng Panel s In the first variant of the single
reflector row enbodinent, a plurality of = reflector. backl ng panels is
used as pabmmmwmmmwmm plnclsoas Panel has

a concave and cylindrically arcuate conflguratlon u 0 about 120 degrees,
10  a | owefomya gow of ﬁﬂﬂ! the The reflector

backi ng paﬁﬁeﬁ%ﬂmg %@mﬂaﬁ%ﬁmﬁﬂ# QPM {2 single row
bet ween adj acent F T spaﬂ*n ng . ers g up F‘%e entire | ength of
the roof spravide dimensic Bgurationa nfﬂﬁd\eﬂymgmﬂcaufv&ﬂablateral edges
of at |gast .one [ fI cto ba kln el .dj spos row attaches
ei t her f W@ﬁm& MWM ‘??&‘E‘h&'ﬂ’ﬁ oof spanning 15
menber ,  t Catiifint QHEE SR O bithtF RAO6T s (7 Gfindiiatih§ Rrdtigf'bam.ng 1 00f spanni ng

menber, or to a conbination of the above. Each refl ector backing
panel is disposed such that the skyward surface is the concave

surface. Al so, ngd and

configured al ongﬁpﬁg{y mwmm% at er al

edge of anﬂéctaaogﬁsme m@ﬁhﬁanyh;nadj acent al ong the

curved 20 teral ed of l anot.her refl ecior bagkin a eI r the length

of thel% (fé’f‘ﬁ!"ﬁ?@"r“ﬂﬂgﬁmmm H&Mﬂ@qﬂﬁﬁﬁwg’e&é@% ow of

adj acent riag b RawePbdge mr Wwhen in plact) &t ‘ﬂag&. in the art
rials construcfﬁm? refl ector backing panel,

can use various nate

i ncl udi ng ®&prkhe Mp@oﬂwm&m@m .aFachareflectopis conposites.

o oo mam memsoned deleoh Bk ule 2t SoltfEh e of AR g 711 1 5 10O

. foam Wﬁmm&mm“mmammmmdwhose t he

gap be tsvve%g tlfmglhoﬁem%ggymgspmm&chamﬂectmmbecompmedofa
ulu-szlet-subihzedplasuchmgareﬂecmudcmcmswfaee Particularly
mbleforteﬂectommanmﬂmmcmbnmdamyhchmgaﬂmknusofIGnun
whnm&emdemdcofthemmuﬂ'accof&eamyhchaahmmvapm—
depomdmmon,pmmgmﬂmmofmem7mmfmmyumm

20 Altanauwlyﬁlereﬂectormbemdeﬁmnco-emudedpolymmhxvmga

reﬂechwtybasedmthed:ﬂ'mncemﬂ:emd:cesofreﬁac&mofﬂwtwopolynm

Non-nﬂecuwmoﬁngpmhmwdtoclonmegapmmeloweredge
ofareﬂecmrandﬂlempofﬂwmofspummgmemberdmutwthebwetedgeofﬁe
25 rcﬂecmrormabad-bcmgqmglnbﬁldmgmmberchuntoﬂmloweredgcofﬂw
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
30  of the adjacent reflector. Eachmn-reﬂecnverooﬁngpaneludmmmnedmd
conﬁgnedalmgﬂnelatemledgawhmﬂmh&rﬂedgeofamn—mﬂmﬁvemoﬁng

15




of a reflector backing panel and the top of the roof spanning nember
‘cl osest to the | ower- edge of the refl ecter—backi ng panel or to a
| oad- bearing upright building nenber 30 .closest to the | ower edge of the

reflector backin nel . Each non-reflective roofing panper/ossenisger al
edges, a | onerW gﬁg‘,%uand an upper edge. The non-.:reflective roofing

12 WO 96/ 24012
PCT/ US96/ 01358 panel can be plpcad adjatzat tothe Iatérab edge| of anothérinon- teﬂmivembﬁngpind he

non-refl ective rootin an attaches either .to the | ower e of an
adj acent reflem&%@(ﬁﬁ bﬁl‘ﬁ?ﬁ"‘cﬂf omgc'?m&'?& {5‘5’?&" E?tﬂtﬁ)l nt .
The upper edgeﬁgwh@q%ﬂmm%p&mg panel elther at taches

to the top of a roof “spanni ng nmenber “adj acent to the roof spanning nenber

5 supporting the upper edge of the adjacent reflector backing panel,

sai d roof sganni ng g&ﬁng ta ‘;ﬂ&ﬂ{t‘p&g& t he
refl ector backl ng pangﬁ‘ aﬁFac e Qmwm upper amQF port poi nt on

sai d adj acent mmgpw@mmmmm(so) Eachqﬂmhgarl ng

upright buildin nber close to t e omer dge.of the refle backi ng
panel . Each nof® AP IpeARs I8 SoM ‘dﬁﬂ%ﬁ#ﬁ%‘&“&ﬁﬂ' %ﬁﬁ

along the 10 M&f&pﬂmmlﬁgﬂwﬁs@%ﬂﬂﬂﬁﬁhoﬁﬁw %d' ve
roofi ng panel can be pI aced o s adj acent to the Iateral e of anot her
roef ppanming foember. i mﬁu

non-refl ect i ve kigads Sicach r oof

?Ein‘thpSﬁ‘S?ir'"g?%ﬁmﬂﬁ%e rowweﬁﬁﬁ?‘é% e ST ¢ oo

spanni ng mmmmmemmmm@mmmoﬁmmﬂwmmcku ng

panel lies a ref éﬁ‘ctor Thus tH S f|r . variant, al so, conpri ses a
plurality of s M? capaneans or can

be flexible and rely upon an underlylng reflector backlng panel for
sopport, or a refl ector can have a concave and cylindrically arcuate
confi guration conpl Anetherweathegtight roofing clement is the end cap means, as shown in

15 FIGURES 9, 10, and 11. The present 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
pmclmoumidenon-mﬂecﬁwpmeLorﬂwoﬁuide_Spamﬁngmembcrcapmm.

20 Each end cap means is dimensioned and configured 50 28 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
panels or reflectors, the present invention includes a phurality of weathertight pane
25  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.

30 " 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



20 the underlying reflector backing panel. As in conventional solar energy:-

concentrating systens, each reflector has a skyward facing surface

' ol ar energy: EaCITTefrector _has an upper— edge,
a |l ower edge, and curved | ateral edges. Finally, each reflector is .
di sposed %;@ﬂ,ﬁf the skyward surface of an underlying redtmsssomsbacki ng
panel . As .part of the roofing elenents that forma

weat herti segl, the present . refer ed_enbqdi nen udes a
pIurallty%gé W&“ B “\@&FFSP hnd a

pI ural ity Qfshieiin ¥ 5%@ : d above. 30
WO 96/ 24012

PCT/ Us96/ mtmammmwmmmmmmmmmmr e and the

Sonpr | seo S8 BAER (403 g P e ) e peyemiog e ol L BERHRERY o, "oner gy
fromthe spick aRisOrA beacmyans {102) ilodatddonGhclr ath. cAdeive SHARYD04) is nmeans, a

plurality of reflected solar . ner y collectors, ,a neans for positioning

each 5 %q agto CQMPTiSE 3 TOABNEITBRAS ol | ect i on
zone, a“dmagbghﬁﬁ&m S mmwékhﬁa& ﬂg?&ri“gﬁh

FI GURES 5 an ust rate the varlant of~the single ector row design

t hat (IW}JWﬁmW panels. If a new structure is being
built, then one would prefer .10 to orient the roof spanning nmenbers of the
new structure such that the collector in the present invention is

orienged in a Aemmmmmmammmmmmmmmn formed
mbymmwmm Thepnfenedoollectorfoucyhndmﬂly
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. | |

s
| 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
pnxsom:inuu%mrdhém'niefoimﬂa-r(nn1yz;whmnequatsﬁiem
20 ofﬁwcmvamof&esolarenuycomenhﬂngreﬂecﬁor 'I'heabowammmentof
clemmtsaﬂowsﬂ:ewhrenérgyconecmrtommwnlmapredemmedmddeﬁncd
focal zone for collecting reflected solar energy from the solar energy concentrating

25 mpmmmﬁmacommwmrtos)umedwmmm
(104). Thecommrwagluemndsupﬁnmﬂtedrivedmﬁmemberatmmglemda
d:mneewnhrespectwthecoﬂecwrmdhavmgamﬂimemworwaghtmhdmf
a means for positioning the collector is dlsconnecﬁedﬁumconmmnsthemmng
means, then the counterweight rotates the collector outside of the focal collection zone.
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by the | ower edge of the reflectors, which is within 30 degrees of a true
East - \ést axi s. Hewewer— t he present invent+e#r can be used on
structures having any orientation. © In this preferred enbodi nent, a

plurality of si ace trusses (10A and 10B) are 15 wused aﬁgﬁ,ﬁgﬁﬁﬁgﬁ
spanni ng rrenberr?’@@ﬁ sinpl e space truss has a plurality of we
menbers (12) di sposed between an upper chord (14) and two | ower chords

(16), one on eiA ineans forgpositibningthe beilector islconntoied to thi drive shafk (P04)r al ity

of web nmenbers ) connect the u hor d. t he | pwer chords.
Upper panel sup ?’&F‘ﬁ'@%"r °°?‘°a 10 4 XDICTONEOCSEORor d, and

the lower panel wiihigh Wmmaawﬁﬂ%&a&m%m&mﬁﬁr rds,
on top of short vertical nenbers The Sinpl'e space trussSes are di nensloned

and configured MW margmle oThepdsitiohing meanshas an elegiromaguieticl enent s

?gz;‘,r imlgﬁgt ed air CO%II?%HI ng - W%t@‘ﬁ%a%@mu%a%s wi nd

and snow. Al t er shift mesaber, ﬁbﬁlﬁﬁb).?AaigdalBorahckoﬂh&wﬁbmﬁmm%fmxcept

using flat trusses 1A and. 11B) instead of si rrpl e space 25 trusses.
“Wth the presenfnm)(‘l‘“ m MEWSA;Hch sol ar
energy concentr mmm Ms%wms maﬁégﬁaﬁ

poi up to about 120

concave and | i ndr| cal | y arcuat e configuration of
degrees, a Iovvemﬁé outside of predetérined:r al

CaneS P el curvéﬁwi@%&ﬁéﬁwmﬁd‘%ﬁ@?%

14 autdftatially diddédl away from the optimal position in the focal collection zone by

PCT/ US96/ 01358 . backi ng panel can be located |aterally adjacent to
anot her reflectGF”E%cklng panel so as to forma row of reflector
backi ng panels extending for up to the Iength of the under |l yi ng space
truss. In addition, the refl ector backing panel is made so as to

provi de di nensi onal Arfluidinsispert gstcor(abt showh) ¢anneety the congduis of cach icaliector to
reflector.

Sk tglﬁ{e%nalenetgjrusemormmergystoragemm The fluid transport means
circulates the solar energy- heated fluid. Suitable energy transfer fluids includc distilicd
watcr, but more preferably for high temperature application inctude silicone heat
transfor fluid (HTF), organic synthetic HTF, or inhibited glycol HTF.

20

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

25 members, as described above. Each reflector has a concave and cylindrically arcuate
omﬁgmﬁonofuptoabmnlmdeg’ees;alower.edge,mupperedge,andcmd
lateral edges. The reflectors are disposed adjacent to one another in a single row
between adjacent roof spanning members for up to the entire length of the roof
spanning members. Atleastoneofﬂ:ecwvedlateraledmofatleastonereﬂcctor

30 duposedmmhmwaﬁzcheseﬂlmtotheupperpmelmppoﬂpomBofﬂm

tmderlymgroofspannmgmember tothelowcrpmelsupponpomtsofﬂlelmdcrlymg
18



5 enbodi ment of the reflector backing panel include a sandw ch I|aninate

havi ng al um num sheet skin on either side of a core of insulating
structural Toam Aprarartty of ftexipte sofar energy——
concentrating reflectors are used. Each reflector (30) is flexible v

enough to sapesmmed concave and cylindrically arcuate 10 poInisoge13se i on
conpl enentary to the underly| ng reflector backing panel. Each reflector

has a | ower edge (32), .an upper edge (34), and, when in place, curved
| ateral edgeos spanning megiber, Eewmlmh ¢ shave.Fach meflecior Emdls t he

The.at or o %{’hﬁ?‘gneﬁé‘é‘tﬂf%%tor R O B L

anot her remmwmmahswmﬁmmmmmwp 15 to

the |l ength qf the u space, truyss C r erct or can be conpri sed
of a @L%ﬁ%ﬁ?@ﬂwaﬁiﬁﬁw @ve8ed concave
surfaces Pm lhﬁm W&Q Phgem along

ul traviol et - stablllzed acr?llc aV|ﬁd5Lat I ckness aof 1.6 &ﬁ’“’ wherein

t he under sthgsuryed lategal edgeafiagothenréSector for thedength of the underlyingiroefl num vapor -

Rt 90% W&Mﬁﬁi%‘?%ﬁi%@?ﬁ%r o i MU

pol ymers mcmbexae efmmmsem@nmummmm the indices
of refractlon of the two Nop-refl ective roofing

panel s ar eW?EFﬂGF‘S% Mmqmm polishestor reflectorized

refleci®r qpfiods mwﬁw rmwﬁied t to the |ower edge
of the 25 reflector or toja l'oad-bearing upright building nenber close to

the | ower edge of the ‘refl ector panel. Each non- reflective roofing

?32)6' %ﬁghﬁ;ﬂ%@mm%@ ﬁﬁﬁ%gp%w& and an upper edge

The

nd
upper edgmmnmwmmmie Wmmm%ws' npl e

'~ space trus 0A) adj a t (tQ the s| |l e space truss 1OB) support| ng the
upper edgéﬁSM ofoof | ng

x. panel qhgrmﬂm e S wherein
~ the Iateral edge of a non- M%%PMMJ‘@&J%&%

15 mdmuppcredgednnensionedandconﬁgwedasdescﬁbedabow 'I'heloweredge
attachesmmermthebwetedgeofma@mreﬂectormmalowerpmdmppm
point. Ihenpperedgcmhctattachestothemdatoofspmmmgmcmbeudpccnt
mthcmofspmgnmbcrmppmgthcwedgeofthegdjmentmﬂectm,md

20  roof spanning member being closest to the lower edge of the reflector, attaches to an
upperpmclsupportpomtonsudadjacmtroofspanmngmmber or attaches to a
loadbeatmgupngmbtilchngmcmbcrcloscbﬂxelowetedgeofﬂlercﬂector These
non-rcﬂecuvemoﬁngpmlscanbeenhcrtrmspamntormducent.

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

Inaddtnontoﬂneraoﬁngmmandﬂwweahunglnseahngelemem,me
30 prelentmwnuonaisocompnseeelementsnecmtoptheﬂhemﬁemdsoiar
cnergy from the reflector. 'Iheseelcmamatcmemcasdacﬂbedabove
19




VWO 96/ 24012
PCT/ US96/ 01358 parel—can be pl aced adj acent—t-o the | ateral edge of
anot her non-reflective roofing panel ' extendi ng for up to the length of

the underlyin 3@%fﬁ anni ng nmenber, so as to forma oW, ?ﬁagﬁﬁﬁnt
non- reflectlve g panel s. 5 As part of the in

el enments that forma weathertight seal, to present I nvention includes
a plurality of spanning nenber cap neans (50). Each spanni ng menber
cap neans is connected to the.top of a roof spanning nenber. Each spanning
menber cap nmeans extends | engthwi se for the |l ength of the roof spanning
menber and - extends laterally across the roof spanni ng menber. As '
shown in the FIGURES, each 10 S!2@@%%&!#2&%?&@&@@&&5?”5 i s di nensi oned and
configured so as to forma weatherti g seal Wwth the reflector
backi ng panels, the non-reflective roofing panels, -and the roof

spanni ng ngnber ov
Anot her vveat herti gﬁ#%w&@%wgﬁmm in 15

FI GURES 9, 10a paindf riflectolin betwearsatic spaiingdadnisr, Buct thixt dbytedf lowad cap
means, each nd c ans 0) belng S|t uat ed, qr. |sposed at the
out si de or en%@ﬁﬂ@'?‘%ﬁ f"%% W forme exposed

end forned bY&WW&F&WW&‘%W two main r@ﬁ?cuf-aCh end
cap neans is connected to_an out sl ré?%ector back |ng pane
out si de non- r backiag NWMM@@OWMM@ means. 20

E\g;{]hgp?l gﬁt %W?ﬁ%%ﬁ%ﬁ%ﬁﬁﬁ it Means is

connect ed, t hdescritedabaveg t he roof . In order to keep |eaks
fron1occurr|g bet ween adj acent refl ector backlng panels or reflectors,
the present invention includes a pIurallty of weat herti ght panel 25

seal ing nmeans. The panel seal i QgpFERR \yvent i onal de5|gn are
| ocat ed at vari ous seans i-ncludl ng [ eral edges, the upper
edge, and the Iomer edge of each reflector backlng panel , at the

| at er al e es, gﬁgﬁsbfﬂﬂqbkﬂg Iomei ﬁ gﬁ Siurality of &ﬁg

non- reflectlve ro 'ng p
ba*mgpanhusuuﬂaspunofﬂwmuﬁhgnuﬁmalhnhn#hmMrbm&mgpmmﬂhu

acqmnweamdqﬁmﬁnmmyammuzcuqﬁymnmnofupﬁo90dqyemgahnwxcdg;an
adjacent to one another along the respective curved lateral edges to form a first row

20 and a second row between adjacent roof spanning members for up to the entire length
ofﬂunnofqumnhgnmmﬂnm&‘Thcﬁnnnnvamiﬂn;qmndﬂwvaedhpmndamh
thnﬂmlmmnermofﬂmndhxuubu*hgpnmhﬁ:mwﬁmnnmvamaﬁmxnubﬂw
medgaofﬂxmﬂembacuugpmkinmemmw. At Icast onc of the
curved lateral edges of at least one reflector backing pancl disposed in cach sow

25 attaches cither to the upper pancl support points of the underiying roof spanning
nmuwm;uu&mhwwmpmulnqmundeBof&wum#dﬁngnqugnﬁngnunﬂmgor
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

30  backing panel is disposcd such that the skyward surface is the concave surface. Also,
each reflector backing panel is dimiensioned and configured along the curved lateral

20



30 A col |l ector support neans spans above and across the row of

refl ectors, extending fromthe spanni ng nenber cap neans of a first

roof spanni ng nenoer 16—
WO 96/ 24012

PCT/ US96/ 0 k8096124012 (10A) to the spanning nember cap neapéyflesdisagcond

roof spanning nenber (10B) : As shown in FIGURES 5 and 6, the collector
support rreans conpri ses tvvo ar ches (100) as the coI | ect or support

menbers. %ﬁg % chmgpa?el ans (50) on
one space t Ss to the spannin er cap nean a secon 5 space

truss. A baijacentralongthé o@ved. MWMM%WHO@ i s

connect ed t t he .bearin aps on gach a as t i rot ating
means M'P%W tg?'é&F ﬁé‘ﬁfﬁ%ﬁ reflector.

Lower SUDDW.SWomemM&eQQWWM%UWH- 10

A reflected solar energy callector (110) is connected to the collector
support 5  reflectop backing panel, dnghuting: idedlpminates Ok o| | ect or
for a cyli Wy ~arcuate reflector has a conpound parabolic
design, as closed in U S. 5,274,497 to W nston. The col |l ector has
a conduit (112) through. whiich an” energy transfer fluid can be heat ed
and circul ated. 15 e dri sh ocat at .t he center .of
curvature for ORSOREE h@#@?‘%}’“ ﬁfﬁ H%ngdm he | ower
support meghgleRow Rbof Hhlbdithd sdcipgd such that . the sol ar energy

col l ector islocated down fromthe center of curvature by a distance L
pl us ol®ninus 5% according'to the formula: L = (R * 1.1)/2; where R equal s

rgfel egglolrjs '2I'ge ggé‘\'/‘%g@‘s " Cﬁ em%ﬂgﬁ%{'ge: 2? ener gy

to nove wi invention ichplessl plurality of apanming riksriben esp means, o plurality oDersi dapr  col | ecti ng
. reflected sol arampe IV frogm t Ee sol ar enﬁr? con nt rati D9 above.

bl

15 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
descﬁbedabovcmﬁxeﬁntvauantofﬂle

single row embodiment.

20 '

FIGURES 14 and 15 illustrates the vaviant of the double row reflcctor 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

25 formed by the lower cdgs of the reflectors, which is within 30 degrees of a true 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

% plurality of transverse joist members (19) arc conmected to the lower chord. With such
a fiat truss, the upper panicl support points (17) are located at or near the upper chord,

21



reflector. 25 In preferred enbodi nents, a counterweight (108) is
attached to the drive shalH+— (104). The counterweight extends up from

the drive shaft nenber at an angle and a di stance with respect to the
col l ector and Wh ks SUfficient mass or weight such that if means
for positioning ?ﬁ | ector is disconnected fromcontrolli ng’?ﬁgs’r‘@ 2t ng

means, then the counterweight the collector outside of the focal collection
zone. 30 17 WO
96/ 24012

" PCT/ US96/ 01358 MWWM%“&F&%@P&W%%M%&% i's
connected to thgamgvdrscgoiatntmberd, & 2 combination théreofd The flatthishs arsdimensionsdr | ses

an electrical notor hooked to a mcroprocgfsor whi ch can keep the

collector in a ‘hﬁg“"fmm r gy

t hr oughout the W W% @];,mg
el ectromagneti c cFutc I ch can connect cont roI e‘?nt e tep not or

over the possticlements, amdliveioads, such as wind ad snewber, (not shown). A signal,
or a lack of one, can cone fromone of three means (not shown) - a
t enperature sensor means, a pressure sensor means, or a position

sensor neans. In sowm&%wm@mm@ejmn be
ereo

used. If the signal, or a'lack i ndi cat es caonditions outside of
predet ermi ned 50T enargysansentiating refiostor (3)e Frhixswflostar backing panelhas & consaves ¢ he

opt | mai | posi &1 G R Sbifue clnfiguraton B¢ 3 179 Gbeel, o TBNE o (28, O 1 ¢
A fluid trarspouppersedgt €24),(andicurviod lateraledges €26)s mmmmcol | ect or
to dimensioned and configured along the curved lateral edges such that one reflector
backing panel can be located Iaterally adjacent to another refiector backing panel so as
to form a row of reflector backing panels extending for up to the iength of the
.-underlying space truss. In addition, the refiector backing panel is made so as to
15  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

20 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

25 to the length of the underlying space truss. Such a reficctor 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
30 the end cap means (60), not shown in FIGURES 14 and 15. Both of these clements
arc as described in the Single Reflcctor Row section.
2



15 a thermal energy use neans or an energy storage neans. The fluid

transport neans circul ates the solar energy- heated fluid. Suitable
énergy transfter riurdas incl udedrstrited water; but—nore preferably——
for high tenperature application include silicone heat _ transfer fluid «
(HTF), or gae ssgaviat hetic HTF, or inhibited glycol HTF. HETrUS96/01358

Usi ng Reflectors Wthout Reflector Backing Panels In the

second variant of the single row reflector enbodi nent of the present
invention, a pluraljity of reflectors js_used as part_of the roofing
surface, wit houln ender o keop logks drpm encurring between adjscentirrliecos backing The r oof

conpri ses W é@enﬁﬂ%%hmﬂg@“ ng m@ﬁulﬁﬂ? ed above.
Each refle as a conc cylindric rcuat e i;:mconflguratlon

of up to ab@gﬁﬁsd@mlsa&pm: conventigrat dexiggare foveted ar ved

| at er al es W re osed adj acent .t.0 one nother in a
singl e rog’m’ M?@&Wﬁgﬁ to the
entire lsengidk sefiectds spanni ng nmenbers. At Ieast one of the
curved | ateral edges of at |east one reflector 30 di sposed in each row
attaches either to the upper panel support points of the under | yi ng
roof spanni ng to. - ' nder | yi ng
U0 96) ba015 nxrmﬁamwwwm.aymmmm&mm

PCT/ US96/0%‘bedmﬂneShga‘kabome to a conbination of the

above. Each reflector is disposed such that the skyward surface is

t he concave surface. As in”conventional'solar ener gy concer ni ng
systemgg each r &irkficied’ oHeor $1103 i ddfinctitd 166 chilior ?ﬁgmcts radi ant
sol ar energy. Also, each ref ector i's dlnenS|oned and configured along the

curved  5Smeansdydowsr supppetsnombers The dolicatonhas al compannd pasabojis deigmsisr ef | ect or

. roflector Poa i bl S 1facthe iy Mgk Kb opr niloBmegRit 0700100 ¢ <o

as to formthe single row ef adj.acent reflector between adjacent
A fhuid transport system (not shown) connects the conduit of each collestor to
15 aﬂnennaleneryusemeﬂuoranenezyuoragemum The fluid transport means
circulates the solar energy- heated fiuid.

20 Inthe second variant of the double row embediment 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
rcﬂecmthmacmcmuﬁéyﬁndlicanymmewnﬁmﬁmofupm%degrees,a

25 lower edge, an upper dgs, 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

30 the reflectors. At least oné 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

; 23




r.oof spanning nenbers. On of ordinary skill in the art can use various
materials to const+duet—a reflector includi-rg—+abricated netals or
alToys with polished or reflectorized 10 surface, and nol ded | am nates or

conposites wt ted surfaces. . “  Non-refl egid i ng
panel s are .useg"ég%ﬁgse t he gap between the | ower edge WBB

reflectors and the top of the roof spanning nenber closest to the | ower
edge of the reflector or to a | oad-bearing upright building nenber

cl osest to the meﬁbﬂowﬁmﬂwwmmdmmﬁma ive

roofing panel has Iateral es, r _edge

di mensi oned andR<TR: ﬁ“ﬂ%ﬁmgﬁoﬁb%“mﬁ ‘P‘“ tHe
attaches eit her,w Gﬂﬂ?%@fiﬂé qr[m,% | ower
panel support p0| nt - The upper é&dde eltheér attaches to the top of a

roof spanning. m:m tomnponlpolmo suchdhabor t i ng

t he upper edge Qf.the d ace reflect&;E 20 g nmenber
bei ng cl osegt W@%‘é Mﬁﬁw _

upper panel supmmg &dth Gefledion s i skiyward mmmmum

attaches to a | oad- bear | upr | ght byl nbe cloetothelower
edge of the refPlERSnSREY. ?‘h’&“g’ﬁ rfE’PEH"EE‘f wvedin be
ei ther transpajgght edfes lﬁ,ﬁ&{ @Eﬁ,ed of reflectof a6 placell ﬁ@enfﬂ&’;é ng
el enents that form a wea rt| seal , e pr esent I nventi on 1 ncl udes

a plurality of theseved injerakodge ﬁuﬂn&mmhq@hvmmathaupf
foscr | bod OVM%W“W%%W%%@W@M@M

t he weat herti gmﬁamwmmﬁt&e&ﬁmmwhm

conprises elenents ne sary t her the reflect energy from
the reflector. mﬁﬂi%‘!"@?’@ PA‘HP@ GFSEP%W
19 ommm&tmdm
PCT/ US96/ 01358 ' )
15 Aspartof the roofing clements that form s weathertight scal, the present
uwmmnmludesaplmahtyofspammgmmbercapmcmaphnﬂtyofmdup
mcans,mdaphnalnyofweathnugtnpmlscalmgmeam,anudcscnbedabove

In addition to the roofing structure and the weathertight scaling clements, the
20 prummhmﬂsocmnpmudmm&mcummgaﬂwrmereﬂectedwhrmugy
from the refiector. Thesesolarmerygaﬂmmgelememsarethcumcadesmbed
abovam&neﬁrstvmantofﬂtemnglerowmbodment.

Preferredbod:mcnuofﬂlepmaumvcnuon, wlmherofﬂlemglcreﬂector
rowembodmmnorﬂledwblereﬂecmrmwembodmmgmvmmmgremcm
onlyorreﬂectorbachngpmls,cmmhdeanumberofaddﬁonalfeatures For

30 exnnple,whenselecungamforﬂxeroofspammgmcmber as onc would if

spmnggxuterthm24feetmdnmdumgmppomngupnglmbetweentheendsof
24
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Doubl e Row Roof Enbodi nents 5 An alternative preferred

enbodi nent of the present invention is to provide for a pair of

j acent roof—sparmrmgTETOET, —SUTH ttat—abut t ed Iovver—-
edge to | ower edge, they can forman up to a 180 degree cylindrically
arcuate f%}mn As in the single row enbodi nents, theperrodognisa® nNain
variants. e Tirst uses reflector backi ng panels whi |l e the second
does not. As in other enbodinments, the roof 10 conprises a number of

el enents, starting with a plurality of. roof spanning nenbers as

descri bed Mmmmfmwhmnmmc&ﬂammm the first

vari ant of . e ubI e _rLow enb I ural i reflector backi ng
panel s is “Bp‘f V%*mgﬂ &E‘é'bx.k_ mackl ng

panel has dmgnfammgmmwblmmcmlm,aw&ﬁpﬁaﬁu @akion of up to

90 degrees ower .-ed er ed and curved | ateral edges The
refl ector mg'l@HRB,gd qﬂ&mmmul).u i EIGURES 3% Tadoldher al ong

t he resp eCWf? curved | ateral edges to forma fi rst row 20 and a second
row bet ween acent roof spanning nenbers for up to the entire length

of the roof spanning menbers. The first row and the second row are

di sposed such t hat, t he l.ower, edges,,of th ef ctorm&)a'gkl ng panels in
. E'ﬂg?“"? fl ector backing

the first row
panel's in H}Eﬂﬁﬁ bﬁﬁﬁkﬂﬂ&mﬁhﬁ&ﬁdmmmw% edges of
at | east one re ector bac |ng panel dic sposed I n-each row 25 attaches

ei t her to upderlying reflertar bpeking paneli spanni ng

menber ‘&JWW iiiﬂﬂgbh %ﬁ @I EE Woof spanni ng
rrerrber arlo F%Eke a dﬁe 0 rnary skill in the:
art can vmmwmmmm@wg the strength
of the ref) ect_or ﬁg cking panel. Thus, each refl ector backing panel

support point. Each refl ector

Anothcrprefemdfeann'eforﬂxepresexumofrsmprowdcforguuermema
15 theloweredgesofthereﬂccm Twobeneﬁtsmﬁ'omttmpucuce F'ust,the
guﬁermmsmowdebrhﬁomntﬂmgonﬂwreﬂmornrﬁoe,mmtmmgahgh
reflectivity, mdﬂms,enetgyyseldforthesolarenergyconeenmungcomponem. |
Secmd,theguﬂercmbedugnedtobemdeenoughmdsﬁmgcmughtomppoﬂa
pmon,mmtcnmcecqmpmem,mdthclike. 'Ihus,mamcnancccmbcperfonned
20 mthemofwnﬂlomhavmgtostepmthereﬂectom,mmbyprwenmdmagewﬂw
reflective surfaces. Memaent‘mfmhm_apknhyofmmmmhgm
mms(BO)bchghcmdbmpmadjécm:Mmembmédmm
FIGURES 1 to 11 and 14 to 15. Each gutter means cxtends the length of the roof
spanning members and is located below the lower cdges of the row of adjacent
25 roficctors. The gatter medns are connected cither to the underlying roof spanning
mmberﬂlelowcrpunlsupponponm,ﬂwadjacmnmﬂemﬂleadjacmtreﬂm
backmgpmkoracombmauonmmof Tommtmthcweaﬂlemghtmmyofﬂle
pmmtrmﬁaplumhtyofweaﬁemgmg\mscdmgmmsmmchdedmththcgumr
means, Emhgluwrscahngmcam(&)uduposedbetwmmhmmmmdﬁw
30 bwercdgesofﬂ;eadjace:ureﬂectorbachngpmeh,thehwaedguoﬂheadjm



30 backing panel is disposed such that the skyward surface is the concave
surface. Also, each—+efect or backi ng pane#—+s di nensi oned and
configured along the curved lateral .

20 /24012
PCT/ U896/01358womg edges wherein the curved |ateral edge H§H/US9601358

refl ector backi ng panel can be pl aced adj acent al ong the curved

| ateral edge of another refl|ector backing panel for the length of
the under | yi ng mestors; on s cpaibnationshercafo Such sasling mesde iee of sopvsntiona] design

reflector Cnhi alo a[agl f_ordinary skill in the art can use
various nateri aﬂnggﬁo cons??ruc &aﬁ]gﬂ%apgf | ect or backi ng panel, including
faricated netals or alloys, and nol ded | anm nates or On top
of each refl ector bgcki panel .lies a reflectq descrl bed abqye, in the
Si ngl e Row Roof Em%%‘m %v“““ﬁ“"“ £°60f| ng
el enment thats f%%hﬁ%gwmgﬁa m q@g&fw ﬂaﬂﬂﬁ pflefdrg NCl udes
a plurality of spanning er cap neans pI urality OF cap

means, and a plendsap spagning membestcap means; knd:gtier mgansicambave ah tnsulating

described abov ure and
the weat hertigh emmmwm%g%% | onu’%

conpri ses el encinensgoneaansats.t 0 gat her the refl ected sol ar energy
fromthe reflector. These solar energy gathering el enents are the sanme as
descri bed above in the first variant of the singl e row enbodi nent. 20

glnggRES 14 gnd 15 "WWWWMMB':@W%

in the roof so as to lower lighting costs for the underlying structure by providing for
ambient light to go into the structure. Adaylighﬁngmmscanbemadcofeithera
transparcnt or transhucent material. One way of providing daylighting comprises the
spanning member cap means being dimensioned and configured such that at least one

15  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

20  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 pancl (94) in place of a reflector, or if used, the
reflector and the underlying reflector backing panel, as shown in FIGURE 14. This

25  daylighting panel would be dimensioned and configured so 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, one or more of
the non-reflective roofing panels can be substituted for with a transparent or translucent

30  replaccment daylighting panel (94), also shown in FIGURE 3. Any combination of the
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that uses reflector backing panels. If a new structure is being built, then .

one would - prefer to orient the roof spannl ng nenbers of the new
at the coll ector T the present Tnvention is
oriented in a lengthwi se direction, i.e, follows the direction 25 forned

by the | owgjp ,gggﬁ of the ref-l ectors, which is within 30 degeasesnizss true
Nor t h- out f’u axi s. However the present invention can be used on

structures havi ng, an nt.ation. In thjs preferred enbodi mrent a
plurality (ﬂl?’o\‘q' F@Mﬁm ‘ia é’e?f‘é‘i‘ﬂ’m%f spanni ng
menber. Ea truss is conprised of a pI urality of web sections

(12) disposed between an upper chord (13) and a |ower chord (15). A 30
plurality of transverse joist nenber (19) are connect ed to the | ower chord.

Wth such y { are
| ocated at or nme up|cs)'§irml%£ﬁ}'gl[él%(;émﬁ%‘&J is 8 f°Pa“

21 5 lwm&mmmdmmemﬂecmﬂwreﬂecmbachngpmeh,the
PCT/ US96/ 01358 and; { he Iovver pane support p0| nt s (18) are | ocated
at or near 9PW mmm M&gﬂq r a

conbi nati o mﬁ?i@e (jﬁmﬂng configured
to support the melgh all- of the roof supported e enent escri bed

bel ow, as WHGW Watsr loencirats batatenduchiadjasent s0o! Ghmtsr oof - mounted air
conditioning elenents, and live |oads, such as w nd and snow.
Wth the present irrproverrent -a reflect or backi'ng panel (20) underlies each

sol ar dner gy coAll publications or tjublished patérii @pplicdiivns meffidned hereinanckeréby Panel has
a concave . gg@ |ndr| cal l y arcuate configuration of up to 90 :

degr ees, upper edge (24), and curved
| ateral - edges(26) The reflector backi ng panels are di mensi oned and
configured anng the curved | ateral edges such that one reflector

«backi ng panel ,mmmmmmmmmmwct or
_backi ng pa a_row of ref or ck panel s
“#fext endi ng Pﬁjrmg @%’et‘ff Pﬁﬁ&% &m&t“mgia paicht
15 mmngﬁmnmmpamuspeuﬁmmandthus,mwnhmthespmandscopcofﬂm
present invention.




underlying space truss. In addition the reflector backing panel is nmade so
‘as to 15 provi de di nensional or configurationral stability to the

overlying reflector. Suitable ';Whe refl ector backing
panel are described above. A plurality of flex

ener gy concenWeR624¥2 ef | ect or érH ﬁm” C?Jéﬁs
flexible enough to assune a cont (ﬂﬂﬁm,

-reflector
eml |y arcuate 20
configuration conplenentary to the underfl yfngsr ector backi ng panel. Each

reflector | oner edge (32), an upper edge (34), and, when in
pl ace, curved | ateral edges (36). The skyward surface of the
reflector is the concave surface. Each reflector is di nensi oned and

configured al odg Alneofhaving an integrabsolarcoergy boncenirating syistearcomprising: be

| ocat ed adj acent to an ef l.Lector so a row of reflec.t ors
extending for up 2% ‘8‘"%!"?9’?5 H@%ﬁﬁdﬂﬁ PamE L a

reflector can be coweﬂm@ip@m mwmmmm havi ng

a reflectorized concave surface as descri bed above. As part

of the roofing el emeptcend lopd beatipg:building M"%@f#‘mmm
L0\ o1 Al so

i nvention includes %nglsgm%%%gﬁww 4n & g
included is 30 the e not shown Irn’ d 15. Both

L ' LR
of these el ements MSW@RMMW

ection.
;SI\D 9|6/ 24012 mﬁmtoaﬂowareﬂmbaclmgpmelorasohrenmmcum

PCT/ US96/ 0141858 mﬂecmmbcddpﬂldarvﬁ’ﬂnmm&e,'ﬁﬂkﬁofmﬁm bet ween
adj acent reflector backlng panels or reflectors t he present

i nvention includes ahbuingapinalityof upperipansl spppert nointee p plurality of lewennapdl neans.
Ig(ral gﬁgeLeZﬁgl : Egl ugﬁﬂ%a“%e 1 a%gww 16gmahe | ower
edge of pancl 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 support the weight of all of the roof-
" supported elements in paragraphs b) to j), as well as conventional roof-
mounted dead loads and live loads;
b)  plurality of refiector backing panels, cach reflcctor backing panei having a
concave and cylindrically arcuate configusation of up to 180 degrocs, a lower
2 edge, an upper cdge, and lateral edges, wherein at least one of the lateral
.~ ecdges of at least onc reflector backing panel, disposed in a row of adjacent
- reflector backing pancls, attaches to the uppor pancl support points of the
underlying roof spanning member, the lower panel support points of the
| underlying roof spanning member, or a combination of such upper pancl
2 support points and lower panel support points, each reflector backing panel
is the concave surface, and cach reflector backing panel being dimensioned
and configurcd along the lateral edges wherein the Iateral edge of a reflector
backing panel can be placed adjacent along the lateral edgs 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;
28




each refl ector backing panel. A col l ector support neans

spans across and above the ‘double row of reflectors as described in
| ment—sectTom 10 A teflected sotar
energy collector (110) i €O ol  ector support means by -

| ower supp ”Mers ¢onmpound par abolcTusseesssn i S
| ocat ed angk%)perat es, wm’ Fm( ﬂiﬁ@?& ngl e, Row Roof Enbodi nent

section. system’(‘not shown) connects the

conduit of each coll ect or to 15 a thernmal energy use nmeans or an energy
storage neans. The fluid transport means_ . : - circul ates the sol ar energy-
heated fluid. ¢)aplurality of solarenmconcmtraml pachrefiestophavings  Ref | ect or

Backi Panel
e?rtc)o:jlngren?ngfst he%eﬁﬂ%{]lﬁ'ﬁ ‘gﬁ%ﬁﬁqﬁy o%ﬁ%s S

used as part of twmwmmwmmm reflector

backi ng panels. The roof conprises a r al r.oof .s nmenbers, as
descri bed above. $Bosedon nP Meﬁmﬁ%&@fﬂrw F‘{‘)“gﬂ“ roofing

surface. g Each ef I ect or has a.concave and ‘cyl.i ndr| cally arcuate
configuration of up fo 90 degrees, a 25 |ower edge, an upper edge, and
curved | ateral %MMM‘&T ean:meins, rachspanming sepmeans one

anot her al ong thel Eﬁﬁ“@e aggﬁﬁ ﬁg igr B3 ;! r ow

and a second row %&%ﬁﬁ%‘éﬁ%%%{n ng ers?’cov egéethe entire
| ength of 1t hef arefiéctatporhe ugperredgecofa refldorsr backing pasel eacitspamtings econd r ow

ow ar e’ ad; acent membs ”‘a‘ ki csmoe brotigs s tl'émée%?“ ?mmm'” §ist one of
ﬁg\?v gﬂla/toggelsatele{ her to t%g’%'g%gr pane suppollrotsp 0| nts of the un. elrlnyieﬁgh
r oof eachspmngtnembercapmmsudmemon and configured so as to
fomawmughtsealmﬂlﬂxereﬂectorbackmgpmdsandmeroof
spanning member; "
-e)aplmamyofendcap'mcms,mhendcapmm;bdngcomecwdmroof

15 elementsselectedﬁ'ommegoupconmungofanomdelateraledgeofa
reflector, an outside lateral cdge 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
f) a plurality of weathertight panel scaling means, said pancl scaling means
being located at thié lateral cdges, the upper edge, and the lower edge of each
reflector backing pancl, at the latcral edges, the upper cdge, and the lower
edge of cach reflector, or a combination thereof,

25 ) a plurality of calleétor support means, each collector support means being
disposed above cach row of adjacent reflectors, whercin each collector
support means comprises a plurality of collector support members attached to
members of the adjacent spanning member cap means, thereby spanning

) 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
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WD 96/ 24012

PCT/ US96/ 01358 parAiing rrenber 1o the I ower panel support points
of the underlying roof spannl n ll m to a conbi nation of the
above. One of ord| nary skill . ﬂl“ l“"l mmu [/ t he %ﬂﬁs
al | oned throug ng the strendth of*the reflector. Thus,

refl ector need not be attached 't o support p0|nts Each reflector S
di sposed such that 5 the sﬁ%xard surface is the concave surface. As in
conventional solar e has a

skyward facing surfac #P“:?Q&éﬁh&%ﬁr %ag dY. Also, each
reflector is dinensi one‘é and configure g tﬁe curve ' | at er al

edges wherein the curpredetérmined fdcabzbye farfcollecting reflected solaxenérgy fromdhel adj acent
al ong t he curved I! St er a|ﬂ edge 8 not her refl ct Oé fOE t he Isz h of
t he underlying roof 1 acent
reflectors. $ne of orgy $d<ds!th support saill Qonehﬁrart can use various
materials to construct such a reflector, includi ng fabri cat ed net al s
or alloys with pol i hiagpluslityof refleted salarsncrey cellsston, cachgolieston extending nat es or
conposites with refl '.e Wm%

roofing el enents tha%a weaH;‘%?f e prcggg':rtl"?ﬁ‘reinig | nvent I on
includes a plurality tofathmtwb npmbmnastaheléspededwmoﬁcﬂmhcap

means, and a pluralit we thertl ht el .sea ans,

descri bed above. the focal ﬁ“""‘!?‘&dﬂﬂo l@“f’h%ﬂ’%&%ture and
the weat her jg ght Sea'doﬂﬂ?ﬂﬁ&ﬁ%t?éﬁﬂg&ﬂoﬁi ﬁ&f‘i‘édn@ﬁtﬂ-&@h ” Ses
el ements necessary to gather the reflected sol ar energy fromt

reflector. These sol mmmm@mmmmwwﬁemml bed

above in the first vaerm@_t of the 5| ngl e row enbodi nment . 25
Addi ti onal Features

- i) a means for positioning each collector in an optimal position within the focal
-collection zomne for each collector throughout a defined solar cycle, said
15 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 fiuid through the plurality of conduits.

20 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

25 the lower pancl support points are 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

30 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



Preferred enbodi nents of the present invention, whether of the single
reflector row enbodi flector row enbodi ment in

variants using TeTTectors or refl ector—backing—parets; can —————
i ncl ude a nunber of add|t|'o MI@H}’H 30 exanpl e, when selecting a

truss for whgegMaga Spannin uI dif. AN geater
than 24 feet and not deS|r|ng supportlng uprlghts bet ween the en of

24 WD 96/ 24012

PCT/ USQG/OlBS&MMWWW&eMWmose bet ween a
sSpace truss or_a fIainF%rus to be sed in the present invention.
Wth a S|rrple m *tri‘angul ar desi gn, as

shown in FI GURES 5, 6,9, 11, 12 and 13 a corrpl ex space truss (9) as
shown in FIGURES 1 and 2, or a flat truss(1l), as shown in FIGURES 3,4,7,8,
14, 5 anc#.13he roof having an integral solas energy conendkating ystemaf Claimdrwhesinr  backi ng

pare ol oo R tene s B b réﬁ%%%t@%' yooe e

det ached W t hdetiched removed, dddrcplactdindividally.cf | ect or backi ng panel 10 and
wi t hout affecting the weat hertlght panel sealing neans. Such a
configuration N allows for the easy replacenent of ref | ectors w thout

di sturbing Sh?""/ﬁﬁ?ﬁﬂ’iﬁf W kfkn@contentiing dyStorh
Anot her preferre atdre t't?e preSent roof 15 to prow dem?or gutter

means at 15 ecomprisipger edgeés of the reflectors. Two benefits arise from
e 1 P e of e e, A R i i 11170 1
roof spanning members, 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 weattiertight gutter scaling means, cach gutter scaling means being
disposed between cach gutter means and the lower edges of the adjacent refiector
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 bencath the gutter means.

7. The roof having an iiitegral solar energy concentrating system of Claim 1 whercin
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 pancis, the end cap means, and the spanning member cap
30 means have an insulating means disposed beneath or incorporated therein.
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reflectivity, and thus, energy yield for the solar energy concentrating
conponents. Second -—t-he gutter can be—destgned to be w de enough and

strong enough to support a i ance equi prent, and t he
4 ke. Thus, mai ntenance can bd %HIEMDTEQ t he roof vvit %%&g to
step on the reVOSERIME thereby e to the rets

surfaces. The present roof can have a plurality of gutter neans, each
gutter nmeans (80% bei ng | ocat ed bet ween adj acent roof spanning
menbers, as sh®wn solay encrgy concenirating system of Glaim 4 wheesin neans

extends the | engt QIIE d bel ow
the | ower edge ofwwmm%wg)orw he*g #‘?%ans are
connect ed eit her mtmwmammmmmmemr uppériedgd, over
panel support poin t he reflectors, e adj acent reflector

_backi ng panel s orand M#%MM #ﬁ@%‘m% ght
integrity ofs the present root, a plurality of weathertight gutter
sealing means is-included with the gutter o means. Each gutter sealing

means (82) is dlsPhsmedf knyingaaintegralsolarencegy copcantratingsystera of Claith dwwherciniges of-

tzge adj acent re%ﬁ% glgf‘ﬂﬁ!ﬁi Ewﬁmgw%%&ﬂw%ent

PCT/ US96/ 01358 : reflectors, or a conbination thereof. Such sealing

neans are of conv desi and are known to thog of skill in
the art. %‘”&Mﬁﬁﬁ@‘ m&%@ﬁm

i nsul ation jgeans Cgyg MFW‘“‘?E w“w%@

conponents. Thus, the refllector “backing panels, refleclors end cap

means, spanning nme m%&m%mnm&ngfﬂammhmw ating
means di sposed ben h or attached to these el enents or incorporated into
t hese el enen utt er neans.

12. The roof having an integral solar energy concentrating system of Claim 1 having at least
15 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.

20 13. The roof having an integral solar energy concentrating system of Claim 12 having
~ atleast 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,

25 an adjacent reflector backing panel, a non-reflective roofing panel, or a
combination thereof.

14.. A roof having an integral solar encrgy concentrating system comprising:
) a plurality of roof spanning members, each roof spanning member spanning
3 from a first upright load-bearing building member of a roofed structure to a
second upright load- bearing building member of the roofed structure, each
32



10 Anot her preferred feature for the present invention is to use

dayl i ghting neans in the roof so as to rower |lighting costs for the ’
underlying structure by provi’dl Qfuti | emt—tght—to-go into the——
structure. A dayli ght| ng means W“l ﬂ"!mmlllmmlther a transpar ent or
transl ucenwgwsheizal . One way of* providimg sdayl i ghting coms

spanni ng nenber cap neans bei'ng di nensi oned and conflgured such that at
| east one 15 dayl i ghting neans is located on a surface of the spanning

menber cap neanmofhmhbmb«bmgmpﬁwdﬁbﬁim be inset into
t he spanni ng cap s, not:, sho se I S use a ralsed
transparent or an putside Wﬁﬂﬂ%@#ﬁ‘gmhﬂ%

shown in FI GJREW aqoﬁpﬁ ﬁﬁf&dc&%ﬁg t&s&eg vert ically
fromthe surface o e spanhi ng ne cap neans ayl1ghting

panel housi ng (mmmwmmmmmwmam means, said
housi ng, bei ng dinensi oned and conti,nued to,forma at.hertight seal
bet ween” t he rai mmﬁf‘ﬁb’yﬂ WPW&, %ﬁﬁ%ﬂ@ﬁ%er cap
nmeans. A third W?‘ﬂﬁiﬁw Poifis Naid lower pane

substantial ly translucent a/I I ght| ng . panel g ) | n pl ace of a reflector

or if used, thef%upportpomis poRBLi ng

panel , as Sho"maﬂd‘enﬁ W@T%gme%nm’w@? m&gﬁd%@#}
- di mensi oned and conf 1 gur so as to athertig al with

ei ther an adj acthetweight of ajftof the roofwapporied clainenatsdn panagrsphad() 4o i), aswelldj acent
refl ecfor backin anel . ,or .a co A fourth way to provide
dayl i gh’ti ng mMﬁMﬁMe refl ect or row

enbodi ment . riEofSblal Bifefn v §i ng panel s
can be substltut ed for with a ransparent or tgéansl ucent 30 repl acenent

dayl i ghting pantenc@wsnd cylindeically; sncpate gonfiguration of uprig\180 dagreesas Joer of t he

26 Ve 95 o ige, and 1 wherein

. _PCT/ US96/ 01358 ’ﬁ’( pc, and lateral edges, the upper edge or the upper

portion of at least onc of the lateral edges of at least one reflector, disposed in
15~ arow of adjacent reflectors, 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 pancl support points, each reflector
20 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
25 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
30 - spanning member, wherein each spanning member cap means is dimensioned
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above, in the appropriate roof enbodi nment sm can be used to provide a
desired level of daylighting. | [table for the present
roof  is to provide for the Weati}J panel seali.ng neans to be

inhtegrated into the reflectors, mu Uﬂﬂﬂumm ng panels, the
dayl i ght | nBCHAISaFU3E,

non-refl ecti va¥Q %R g panel s
desi gni ng t he edges of these rooflng "sutfate el ements to have an

i nterl ocking neans that does not all ow water .to penetrate between such-
adj acent roofing el candonfigurediso as to form a weathersight seal svith $he refectom gubthe s he d

pat ent applications MWn are hereby I ncor porated by |
reference thereto. her enbodi nents of the present invention
are not presented idpi plurditycdf end & mwm@mmmwmy ski | |
ngtfagte g;'éc'??\évaflrodurl ng'ﬂg&égrmof an\p/ EatentquS |ss%§ ogetthl S -
present invgntion. reflectcrCs mm&ammmmmmm
" load-bearing building member, cach end cap means being dimensioned and
conﬁgtndsoamfnmaweaﬂmﬁg!nsedmmmofelmmmtowhch
thaendcapu-nconnemd,
e)aphnalnyofwmthmdnpmdsealmgmemmdpancluahngmembmg
10 located at the lateral edges, the upper edge, and the lower edgs of cach
: , _ _ _
t)aphnhvofconecmrmpponmeam,uchcollectormppmmcmbemg
duposedabowmhmwofad;acaﬂreﬂecﬁm:,whumuchcollem
awpoﬂmeommnpbuﬂydmnmwmmbmamhedm
15 admmtlpamgmembercapmmthcmdaiymgmofspmg
~ members of the adjacent spanning member cap means, thercby spanning
' ﬁnmthcbpofaﬁrstmofspmmembermthetopofasecondadjacm
' roofspmnngmber nhmmwnecmmmembmbemgdupoud
bmmdﬁn:pmgmbamdmaﬂspmgmmbenoato
0 allow cach reflocted solar cncrgy colloctor to move within a predetermined
| focnmfmwnmnﬂmdmwmmemmmm
sa:deollecﬁonuppoﬂmembusbenudmemmdmdmﬁmdsoaw
support said collector;
g)aphnhyofruﬂecﬁdldrwcommmm
25 mmamﬁﬁmmmmmm
| toatleanlwocollecmrmpponnmbmsoutobedspoudtomovcmﬂm
,&efocalmﬂechmnne,mdemhcoﬂecmbemgmdmdccnﬁgnd
mmthemﬂemdsohrmagymacondmﬂnwghwlmhmm
_'umﬂmdmﬂowmnmdmmbymemmmmw




27 CLAI M 1. A roof havi ng an integral solar energy

concentrating system conprising:— &) a plurality of roof

S paRi-Rg--RBRberss—each roof. p aRR-Rg—5 from a—

first upright 1oad-bearing bim’" HE'M“ Ea r oof ed structures to a -
o f the roof ed 158 each

second uprrﬂ'ht Ioad beari ng
roof spanni tr  bei ng separated from an adjacent roo spannl ng

menber or an outside wall of the roofed structure by a distance at | east

sufficient to allow a refl ector backin - panel: or -a sol ar- ener'%el
concentrating 10h)ameans for positiofting cach mmmmm&unmrwm focali st ance,

each roof spanning er ral of, ;upper panel
support points, ?%MM?%@"‘Y&‘%&& d‘méﬁ Brt points or
a conbi nation of WMWWWMW means; and panel

support points, said_ | ower: panel support oints spaced outvvard from
and down fromth® gmm thenmahenety¥eerber 15 i

bei ng di nsroned I t he roof - | i
supporteg%el ements .1 n par%%@WWJa a\sﬂ’v\gﬁl as “ctonventional roof -

nmount ed dead Ioadsmanhted hemdﬂmdﬂumghﬂlephnhtyofconm

15 Thewofha\mgannnegnlsolaremgycommsynnnofdmuwhm
mhmdmmmb«mammdmd&mmm
10 | mdmﬂewmmdmlmmﬂmamhspmm
_ jmgap!nnhyofwebmhmucmmecﬁngaﬂeanonewchordtoatleat
.twolowerchurdswhmﬂlcuppapmdmpponpomsmlocmdneanhc
'mmmmmmwmmmmmmm@a

15 16 memofhzmgmmwgnllolawmcmmungmofcmuwham
' 'cachmofcpannmgmmbercomp:maﬂattmhmzphnlﬂyofweb
membendupoudbetwmannpperchmdmdaiowerchord.mdaho
_ cmmgaphﬂhyofmjmmmmwdmthem
o Mm@umwmmwammmmmm
20 mmmwmmmammmmmm
mmejomtmembmoracnmbmanmmereof. o

: 17 lheroofh:vmganmm”hrwmmmmdcm 14 wherein
| mmmwmmﬂmmmmmu
- N dehched,moved,andxeplaeedindmduﬂy

;;,_mmmqwmmmmomem

 3) a plurality of guiter means, cach gutter means being located botween adjacent

) roof spaming members, cach gutter means extending the length of the roof

spanning members and being located below the lower edges of the adjacent
B



b) a plurality of reflector backing panels, each reflector backing panel
havi ng a _Qoncave and, cyI | ndr| cally arcuate configuration of
up to 180 degrees, a |ower 20, edge; an upper edge, and | ateral

edges, wherein at |east one of the |at - edges of at |east one
refl ector backWagepail , di spos l‘l ‘ﬂ M‘ acent PCT/US96/01358
refl ector backi ng panels, attac panel support points of the

under | yi ng roof spanning nenber, the | ower panel support points of the
under | yi ng roof spanni ng nenber or a conbi nation of such upper panel 25

support points and réileesers, meims being comested eithentorthé ingiztlying rowf ki ng panel
bei ng di sposed such that th f cki ng
panel W%%%%&#@ %%%%ﬁ%?%g&l ng
panel being di ens icgiiation thereof: and and configured along the |ateral
edges wherein the Iateral edge of a reflector . - backi ng panel
can be pl aced adbx of rycathertight gnttor sealing means,tcach guiior sealing g means being
refl ector bgcking der |l yi ng
r oof 3 @E@m?ﬁé%#&@%%&%%%om #ent
refl ector backing mebﬁ. . 28
WD 96/ 24012 -

- PCT/ US96/ 01358 c) ‘a pI uraI [ ty of sol ar ener gy concent rating

refl ectors, eag), Ti3irbotaiating ifibhdgfd olar energy conomiating syl 6F Clain 4 Whkrst  ace

t hat reflects radi ant sol.al energy,. each!!reflector havi ng

an upper edge, a westhertightduocl scalitig meansraze integrated into the latsrahedges, thepper bei ng
di sposed on,top q n underlying refl:ector backing
d o' °0 Haed, s s Yo o W e

u allty of spanni ng nmenber cap
means, each spannlng menber cap neans bei ng connected either

to the top of roof spanpin rrenber . the -upper edge of a
refl ector, S %‘B@E MMW%A‘Ml ng
monber cap means %mu'mmmm%d&aﬂwfwmmmpanm ng

15 21 memfhmmmgrdsdrmmmmdcm l4whe=em
ﬂmspmgmembercapmmd:mdmdemﬁgwedmhthﬂathat
mdzyhghm-n-nbcatedonuurfaceof&wspmgmberupmm

_ nmmmmmmmmmmwmofcmum
20 atleastone d:yhghmgmens,whumeachd:yhglmngconmu
' a) ammmmnwmwwmmw
' substantially vertically from the surface of the spanning member cap means; and
b) ammmmmwmmmmm
| hmmgbmgdummmdmdconﬁmedbfomaweﬂh«hghtuﬂbm
5 memsedd:yhghmllm:ndthespmgmbercapm B

23. mmdhmgmmwgﬂwhmycmmwofdmuhm
ukmwmmbyammammymm
 daylighting pancl, said daylighting panel being dimensioned and configared to
30 | famaweamanghtsdwnhmdm&ymmmmudjmm
' "oucombMonﬂleteof
36



10 nmenber and extending laterally across the roof spanni ng nenber,

wher ein - each spanning cap neans is dinensioned and
o] A%Ci#;a~mea+he+++gh+—eea+—w#%h t he
refl ector backing panels and_the roof - e) a pIurallty of end

cap means, .each end cap means being conn to roof 15 US96/01358 _
el enents s&Q2M2  om ¢ he gr uﬂ! ﬁ I ﬁﬂ}Tﬂ an outsi de rareral edge of a
reflector, an outside |ateral tor backi ng panel, an outside
edge of a spannlng menber cap neans, and an outside

| oad- bearing building . o . nmenber, each and cap means bei ng

di mensi oned RDGEWWH; %cap rreans‘ylmfseﬁrZO _ QMI ght seal

with the roof elenents to which the

connect ed; at Jeast one MWP"W pnpn-efieotive toofing pracl, gaidaon-seal i ng means, -
sai d panel seahkﬂggg%ﬁgﬁp . LI t he .| edges, -
t he upper edge, and the 8 b%e Ort-e Wﬁgﬁ%‘ '(‘(ﬂq%r backi ng -
panel ,- a8 the- mmummmmhe | ower

edge of each teflector, or' a conbination thereof; 25 +g) aplurality
of collector support neans, ‘each coll ector support means bei ng

di sposed abmewmww o CREs D4 ctor
support neans conprises_a plurality of collector support nenbers ttached
to at least.one refisstor gpatlesst Ancmentrefiective ronfing panelrepldsed bnaler | yi ng r oof -

spanni ng or

] nber cap nmeans,
t hereby spanni ng - WWM% n| ng rrenber

to the ti®dp of ww»m:mdmwwer
| east two col I% ort % er sﬂbsl ng ISBOSB § Lora

29

PCT/ US96/ 01358combination thereof. bet vveen said first roof spanning menber and
- second -roof -spanni ng nenber - - soas toallowa reflect ed sol ar
“energy collector to nove withina - _

Z&Amfhmanm&gralsohrmgymmmsymmm
15 a)aphmﬂﬁyﬁfﬂﬁfﬂmummgnumﬂumyeumnmﬁ]pummgnwmbuwpumng
ﬁmaﬁnwwbﬂdmgmmbeofamofedmmma
| mwmmmmdﬂnmm each roof
qnnmnguumﬂxrhangamumunih:nanadﬁnuﬂnuﬁjwmnmsnumﬂnrornn
S omd:waﬂofmcmofedsmbyadlmcaluunﬁmmwaﬂowa _
- 20 Mbmm«amwcmmm»bew
wmmﬂmdmmcc,eaduoofmmembethlvmgaplunhtyofnpper
mlwmamdmmwmmwmbmm
dwmwmmmmﬂmmmmw
- wmmmmmmmmwmm
25 and cach roof spanning member being dimensioned and configared to support
thewughofaﬂofﬂlemof-mppmdehmenummhb)mk),uwena
convennonalmof-mmmddudloadsmdhwlmdl; o
b)apmrﬂnyofnﬂhmnrhnhnspﬂuksanhndhnmrba*mgp-uihwunga
in '_ mwnﬁunﬂond‘upmabo&lzoma
» loweredge,muppuedge,mdhmaledge;mmathumofﬂwhbnl
edguofukmmteﬂecmbmmwnlmofm
37




predeterm ned focal zone for collecting reflected solar energy fromthe

underlying reflectors, sad-_coll eot_or_suppwlgs bei ng di nensi oned and
5. conflgured so as to support said collector; hy a .
plurality of reflected solar ener ﬁ&,"ﬁjlm m h coll ector extendi ng

| engt hwi se acr J¥QIR@By of adj ace '"m h col | ect orpdTaiSe6/01358
connect ed to ati | east twocoflettor: support menbers so as to
be di sposed to nove within the focal collection zone, and

each col | ector beéi HWW mewﬁce' ve t he
reflected solar energy 1nto condui t throu whi'ch
energy transfer fl mwmmm%mmmm olthe of I ect ed

opt i mal posi ti on v ERYEHYRR R s b of el o oo bl o7 oo

col l ector throughou Pbint2 Afid fower paned/sipport Héins, %mmmt I oni ng
nmeans bei ng connected tq each coll ector support neans; and 1)
afluid traﬁsport nﬂmm WEEE‘?P"E%FM the reflegios hacking panghig; gy use

) o ) B B o e Bt g
circulates the solar ener gy- heate roug al1ty of conduits.

20 2. The roof hammqmpmgpmmmmmof
Claim1l wherein . . ac panni.n S ce truss -
sel ected fromthe QMM%MM@Mr%%%ﬁE@ nd a
conpl ex space 't r USS parebéxending f6r vip't gt I 6fthe underlying réofispdiiinginiembef so\eh
sections connecti ng at Ieast one per ord tq, at Ieast two | ower
chords wherdin the 9(#5’3\91"!"% ted near the upper

chord and 25 Pmm# WRCTaTeTaldt SEoTaT) rﬂﬁﬁ;ﬂhﬂa | ower
chor ds. 3. iFh roofr - gral so ar energy concentrating

avrng an 1 nteg

systemof Caimil V\hmglnen!edges, 2 lowess cdigerwhich atfachesicitherie thodower edgdfans a

flat truss having.a_plur weh nmenbet s _di spased etvveen an
upper chord and a IM%M%&' Wﬁﬁ%‘ﬁj

transverse joi st nmegdyewhidhitiches R henp ot tmﬂ-bmmmba the .
upper paneI support points being | ocat ed at or nez‘ilnthe upper chord and

- pancl, said roof spanning mernber being closcst 10 the lower edgs of the
" reflector backing panel, or attaches to an upper panel support point on szid
: wwmmmmmmmmma
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
 spanninig member 30 as to form 2 row of adjacent non- reflective roofing
' 'c)"a'pnﬁanxyofm'wmmm&gm cach reflector having a
| mammmmmmmmmwmw
" ofthe skyward surface of an underlying reflector backing panel;
'e) aphnhyofsymmgmbercapmachspmgmbercapm
" being connected either to the top of a roof spanning member, the upper edge of
30 arefiector, or the upper edge of a reflector backing panel, cach spanning
member cap means extending lengthwise for the length of the roof spanning
» |



WO 96/ 24012
PCT/ US96/ 01358 e I_ome.r_panej_suppm;t__pm nts being | ocated at

th
or~near tne tTower cthord,—the . "~ “transverse potm—aerbers, or a

concentr i rwosusapin of @ aim 1 ISV OEAMPRIONG . <2 cChbtmote

di mensi oned and confi gured such tHat ‘eath Yefl edtor may be

- detached renoved, and repl aced |nd|V|duaIIy 5. The roof haV|ng an
integral solar epghie %ﬂ&%ﬁhﬂl{ nediber) wherkth a) a
plurality of gutter means, eac gut er neans be| ng locat ed bet\/\/ta"g‘r=1h adj acent
roof spanning mesgaening member Fmsbeﬁglfwmﬁ t he roof
spanni ng nmenbers_a N t ed, bel ow,.t he | of i he row of
adj acent refl ect%ﬂ?ﬁwm PRIt he
under | yi ng member; roof spanni ng nmenber, th | ower panel support points,

the adjacent reflectors,

: t he adj acent refl ect or backjng panels,
or a conb¥nati &h mlmﬁmémmmmhewmw ?’Wfﬁﬁﬂe‘&t‘?&dtlght

gutter seali-ng %'“ Q&?g mmpfil sposed
bet ween each gutter nmeans and the ?E%r eﬂg?s 2? the agj acént re ect or

backi ng panel s, trefiectopbackingpgnd, 2 cusside spatining-member

conbi nation . [0 . _The rqof havi i,nt egral
sol ar ener gy conM‘?ﬁ%ﬁﬂaﬁ'M &Wgwmafﬁ"ﬂe gutter

neans has an insmmwmwmwmmwm 7.
The roof having an_integral solar _ener gy concentrating systemof Claiml
wherein ¥ end gan meane i< i ng panel s, the-end cap neans, and the

spanni ng ”E”bﬁi apiiitality of weiathertight pane! scaling means, s2id panel scaling means being
| focated at the lateral edges, the upper edge, and the lower edge of each reflector
* backing pan, 4t the lsteral edges, the upper edge, and the lower edge of cach
refloctor, at the lateral edges, the upper cdgs and the lower edge of each non-
15 'reﬂachvemoﬁrigpml,macombmaﬂmthreof; S
' 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
20 o Mmmmmwmﬁmmmpoﬁﬁm_
: Mm@umhwﬁam_ﬂmwmm
spanning membér and second spanning member 0 as to allow cach reflected.
o _"emmhcmwmmmawfmdmfmoonem '
s MWMM&MMMWW
‘ mmbmmdmdmdeonﬁgwedwtomddconecbr
i) a plurality of reflected solar energy collectors, cack collector extending
h Wmamﬁﬂmmmmmmmu
lasttwoeonemrmpponmembmsoawbednpoudmmmﬂmthsfocal
3% coliection zone; and each colestor being dimensioned and configured io receive

¥



neans have an insul ati ng neans dlsposed beneath or incorporated therein.
8. The roof having an integral s _tlng systemof Claimé6

wherein the reflector means, and the
spannl ng nmenber cap 30 rreans ﬁ “ﬂ;ﬂ rreans dis osed beneat h
or incorporat WOP9H24982 : |‘ﬂ||“| I||‘| ‘“P TUS96/01358

31 WD 96/ 24012 -

PCT/ US96/ 01358 9. The roof having an integral solar energy

concentrating systtherefiectéd sila¥iefergiintoai conduit through whichaniencrgy trmsfep finid|

seal i ng neans are integra t,0 { he Iatera e t he upper

edge, and the | onef® 'ﬂfg!ﬁgm CReI®Gr al edges, the

upper edge, i&ﬁohﬁ&%h ) WithARkfoes Panel
?hereof

or a conbi nation 10. The roof  having an integral solar
energy concentrati Wmmmm C&d&cﬂﬂcol | ect or | s

oriented le gthvms 2 thin 30.d a%ms
The roof ha i ng an%mmm%%ecﬁ%fﬁ@‘ys e an? c ai m

wherein 10 k) & fivid rafispoit nedid Whith cdpociioeach coduitde 5 theanal snsigyune
conflgured such that at | east one da ting means i,s J ocated
on a surface of themgﬂﬁﬁﬁmm(qu‘m“‘% “““'Jf?‘ The
roof having an |ntem%%_hgm Eggg‘gﬁ M oFceaduam.of Claim 1 having
at least 15 one reflecCtor an%&t’ e underlying reflector backing panel

replaced by a non-reflective
10 27 lhcmofhsvmgmhmsoluenergycmmmddmzswhm
having a plurality of web sections connecting at least one upper chord o at least -
15 . upperchord and the lower panel suppost points are located near the lower chords.

28. The roof having an integral solar cnergy concentrating system of Claim 26 whercin
eachmofspmmcompisﬂaﬂumhmigaphﬂyofmb-
mmbusdupcnedbetwemauuppechordandalowerchud, and also

20 cmmgaphnahyofmlejoutmmbmbemgcomtedmﬁem

~ 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. '

25 Emmfhmmm&wcmmmdamzswhm
the reflectors are dimensioned and configured such that cach reflector may be
deuched,temoved,anduphcedmdmduany

- 30. mmofhmgmmgﬂwhrwcommmddmxahomm
30 a) aphrdﬂyofgﬂummeachguﬁermbmghcmdbetwmadjm
0 .



roofing panel, said non-reflective roofing panel being dinmensioned and
configured to form a weathertight sealwth an adjacent
I efeet-or—an—adiacent—ref | ector backing panel ., -or~= conbi nattomr—

e g e UL 2 e

under | yi ng or backing- panel* of at I®ast one. non-reflective

roofing panel replaced by a transparent or substantially translucent -
dayl i ghting panelmmﬂwwmlmmﬁwconf i gur ed

to forma meathertlgh seal mnth an ad acent d Yy 1ght|ng means, an
adj acent ref| ect geflectoss, said gutten

non-refl ective rqsﬂlﬂﬂ W%ﬁg

14. A roof having®an mnteg dl so arpenerﬂv ncentrating system conprising:
a) a plurality ofadjsce reflectorbackingpariels; or,a combinatiowtherepfiand ng nenber spanni ng

30 fro irs ri.ght .1 oad- beari ui l.din er of,a roofed
structuredto arg MJM@MW&&%@M P ember of

t he roofed st rucu%ed each guiter means and the Jower edges of the adjacent
32 96/ 24012 ’

PCT/ US96/ 01358  reflector backing pancs, the dirwer gdgen of the adiserat reflestom, ofdnar at ed from

an adj acent roof . _ menber or an outside wall of the-

roof ed structur eci'gﬁgm&ﬂs#?n%:e at | east sufficient to allow
a solar energy concentrating. reflector to be di sposed W t hin

that di stancg1 '?ﬁecmofoof sigannl Hg Iment)er havi gg Bl ur%}%% “gger panel

ﬂ:eglmm:mhammuhmgmdupmd-bmmmegwumemor

32 The roof having an intogral solar cnergy concentrating systemn of Claim 26 Wherein
IS thereﬂectorbachngpmds,ﬂwendcapmmdﬂlﬂpmmmembaup
' memsh:veanmﬂ:nngmmdnpuedbenuthmmuponmdﬂm

33, ‘lhemofhmganimegralsolar mgymmmasyumofmmu wherem
mmmmmmmmmmmmm
20 mmshmmmﬂahng--dspondbemthammdﬁm

%Wmofh:vmgmmmgﬂnlrmymemsymofamzs _
mwmmmmmﬁmmmmm
upper edge, and the lower edge of cach reflector, into the lateral edges, the upper

25 edge, nd the lower cdge of cach reflector backing panel, or a combination

35. The roof having an integral solar energy concentrating system of Claim 26 wherein
cach collector is ofiented lengthwise within 30 degrees of a true East-West axis.
K SRR | | T




5. support points, a plurality of |ower panel support points, or a

conbi nati on of umepHnﬁu—ppouNpm nts and | ower panel

support points, said | ower panel support poi nts spaced

outward from and down fromthe u Miwtﬂ ﬂ and
each roof sparwossRetBrber bei ng dl*rrercs nflgured t PYHoPIIss

the weight of all of the roof-supported el ements in paragraphs b) to i), as

well 10 as conventional roof-nounted dead | oads and |ive | oads;
b) a plurality. imﬁ#% H&%’Wﬁc&ﬁ%m or
362'Tné foof concave and .cylindricall ' [

havi ng a arcuate configuration of
up. to 180 degreemwmmmm&dﬁmmmteral
edges, wherein the r, edge qQr, the, upper

| east one of the%%ﬂ%ﬂg%?‘ggmoﬂ%mmeﬁshéagﬂﬁ%n 15

a row of adjacent reflectors, attaches to the upper panel support points of

t he under | yi ng roof_ spanni ng menmber, the | (ég e.or the
| ower portion Bk The roof mwﬂwﬁam g&?ﬂ each

reflector attachhﬂg.g t&W MW' nts of the
under | yi ng roof spann‘?nr?g or a conbl nat!| o!n o% such
upper panel suppa)r & ryissid hiansparenit droubstantisilysranshueentdaylighting pane! dispased of | ect or

etlector is the QWWM@S%W%&%. "

skyward facing swyh spanning member capadans, ssider gy,

and each reflector_ bein | nensi. oned nd onfl redﬁ%&

| ateral edifes wher housing @@(ﬂgwgﬁm betwren

" adj acent rﬁa&%ﬁa o $paingtheritRP totPinednif | eCt Or
extending for up tot I engdt the 25 under | ying roof

spanni ng nenber so as to formthe row of adjacent reflectors; c)
a plurality of nni nenbet . ca ns w ans
bei ng connecte%ﬁBS #WB&WF Wﬁm gi'mhrrgefrﬁﬁoﬂrzfﬂ “@ pper
edge e B8¥lighititig theans; WHardipsait daylightingineanscamprises 2s extend| ng

'eii‘ghﬂ.““néeuéi’értaf‘me or pbetiolty Sesaluccat deybgBing P SRR BT HA Aol - oach
spanni ng- menber  cABediAd tioumdiraid YeMiEs backing panel ar a non-reflective roofing
> pancl.snddayhghﬁngpmelbemgdmmmdmdcmﬁgndwfoma
wemnﬂnnﬂwnhmadjmdayhmMﬂadijm
a@mmmmmmmmmma
20 eombmanﬂlemof

: '39 mwhmmmﬂwhmmmddm%whm
ﬁemmmoﬁngpm&mmmmmm '

25 40. mmfhmgmmmlsdnwmmmlymddmzs
whaun&sm-teﬂecﬂvemoﬁngpmehmsubmﬂyplm

. l'hemofhavinganmgﬂlsohrmgycmmmgsymufmm%whum
&zm«eﬂmmﬁngpmehmdlspoudmammnymﬂonm

2. A roof having an intogral solr cargy conoentatiog systn comprisiog:
! g an b



WO 96/ 24012 -
PCT/ US96/ 01358 and configured so as to form a weathertight

S s and t he oof—spanning—remer ; —_—

d) a plurality of end cap neans, each end cap neans being connected to roof -

e g o7 L 0 VT PR 7L

an out si de Ioad bé‘arl ng but | fi nd menber, each end cap neans
bei ng di nensi oned and .. . configured so as to forma weat herti ght
seal with the g qumm eachroofspmhi ‘freMber athingEans i s
connect ed,; y e) a pI urality. of weathertight panel seallng neans,
said panel seali membeeafaroofedsmuctprgtas al edge,

the er edge, lity of
. coll ggltoor sugpor@e&dawhﬁ%%&supporof nmeans %&eﬁgg'w 'y

di sposed above emmwmwmmmm;mmtor

support ans co | Ses ralit f- col | ect.or: suppor frbers attached
to 15 3° g&ﬂ p?g pejed t% dﬁ@ﬁ?&ﬁ&”‘ﬂ%ﬂ@rlyl ng roof

spanni ng allowa of g-par hﬁaw coRGnhRig rafitite lo B2P NMEANS,
e etopo a first

t her eby spanni ng rom th r.00f spanni-ng rrenbér_

to the top of amm mmmmmg at

| east two collec ) SE ):}n” il OF flveP Pl rupport points, ora L€t Wween
said first spanni®ng ] “cond spanni n . -Sb as to 20
~all ow each refl ecﬂmﬂnﬁaiﬁ mﬁmmdmmmmﬂéterm ned

focdl zqne for coI ectl n reflect ed fromg he under| yi ng
reflectdfs, MWM@ AP di nensi oned

and Configured Sﬁpﬁﬁt mmmwwmm«wmm
g) a plurality of reflected solar ener .é col lectors, each coll ect or :
ext endi ng 25 configured:-toguppartshe weight-of iectors, each

eSO B 10 ol G okt i e, 17

" ‘collection zone,losisfl each coll ector being di mensi oned and confi gured
.--tG(r)]e:S;elg/e th%)re;hlrgﬁé?g@ql ar energé |ntoga con#%%)ﬁﬂmd ngt 23 by
the reflected swﬁwmwmmwmmmmm.

- ' loweredge,mnpperedge,mdhﬁualedgu,whamtlwatieauoneoﬂhe
lateraledgelofatlcatonemﬂector dnpmdmawwofaq;acentreﬂem
Mhamhewmdmmmuoﬂhﬂmddmmfm

20 mmmmﬂmmﬂofﬁemdammfm
nunberoracombmmmofmchupperpanclmpponpomumdlowerpml
_wmmmmwmmmwma o
eachtaﬂectornﬂucoxwemrﬁce,mdmhmﬂmhavmgukywnd

| flmlgurﬁcedlatmﬂechndxm:ohenm andmhmctorbemg

25 Wmmmummmmmmd
ambrmupwdadjmdmgmmmdmﬂmmﬂm
_e:mdmgthrupmﬂwlmghofﬂwunderlymgmofspmngmembersoum
fmmﬂxewwnfadgmm '

c)aphnhtyofnm-teﬂecMmﬁngpmh,mhnon-errooﬁngpmd

' I having lateral edges, & lower edge which attachcs 10 the lower edge of an
a@mm«amwwmmﬂmmmm
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34 WD 96/ 24012
PCT/ US96/ 01358 ————N) a nmeans for positioning ech collector in an-.
optimal position within the f ocal col'l ecti on zone throughout

a defined sol cle for each c IL posi tioni ng nmeans
bei ng connect 2\& 1th col | ect oﬂ“ﬂlﬂﬂ"t“mmﬂll nd PCT/P§26491358 i
transport neans whi ch connects each onduif td a thernal energy use 5
means or an enpty storage means, wherein the fluid transport means

circulate the sol ar ted fl rough tHe ality of conduits.
15. The roof- havi ng W%@E’%&EM M&M @R?of Claim
14 wherein MW%W#W facdnt

sel ect ed fromthe gr oup ~~“consi'sting off sinple spac'ga??uss *641%5
conpl ex space trussmwmmbmmmmemmf web
sections cannecting | east

| ower chords . wher ei nig p@a %@%MW 'Emmli'f@‘

upper chord &nd the ﬂeﬂemve alonthe fatbgai | Over

ggg[g?n o %:I5a|m14 Tge lroof hw an tegrsl soI ar, energy concentggtslgg
LLgertgﬁzfdhgxeng ?oﬁeﬁr&%ho% and I?sfomm comﬂﬁ?ﬂﬁw{]yagf
transverse j oi st mr@%mkwhoﬁﬁemmfmmmamﬂmrd t he
LPeST omer “panel " aup o ot EE ARARER oyl |1 LPEST (00" £157G 20
t he - 10 t r ansly arpheality of dpansingmember@ap MekyTbich 3pinding'nik@itRP éap means :
| _bemgcmecwdmhermthetopofamofmmberorﬂuwpuedge
_ cfamﬂecwr eachlpmmngmcmbercapmmamndingfoﬁhehng!hofﬂw
mofspmgmmbermdenendmghmlbmmcmfspmng
_ member, whummhspmgmbercapmndmmmdmd
15 emﬁgmed:oamfomawwh«ndnnalwnhﬂlereﬂecwnmdmeroof
) ainhnﬁzyofendupmﬁm,eacheﬁl@mbeingcmectedtomof
clanm»hcwdﬁmﬁemcomofmomdehmﬂedmofa
. reﬂectoranonudeedgcofupmngmanbercapummdanoum
20 ' 'load-beamgbuildmgmember eachmdcapmambemgdmmonedmd
| .cmﬁgmedwastoformawuﬂmngm:edmdlﬂwmofdammwhch
| tlmendcapucmcaed, _
t) aMﬁWMMMMMWMM“
_ Iocawdatbzlatetaledmmeupperedge,andﬂxelowuedgeofmh
25 reﬂecmrmdatﬂnhtmiedga,theuppwedy,andﬂwlowwedgeofeuh
o apmmyofeonem-upmm uﬁmwmmm
dupoaedabuveeachmwofadjmm:,whummhconemrwppm
. -mmsoomaaphnhyofcoﬂnemrmonmcmbmamhedmadm
% spanning member cap means of the underlying roof spanning members of the
. adjmmmmbacapmﬁaehyspmgﬁomﬁetopofaﬁm
. 44




17. The roof having an integral solar energy concentrating systemof Caim
14 wherein t he reflectors are dlnenS|oned and conflgured such that

- each—-eH-eetor—ray—be-25- eth-i ndi vi dtratty—

18. The roof having an int egra soI ar ene Iﬁyconcentratl ng systemof Claim ~

120 RO o woon aq INANHIIIIIN st roorsertambyiy ter

gutter means extending the |ength of thé rdof” ! spanni ng menbers
and being | ocated bel ow the | oner edges of the adJ acent

35 spanning théhbes &5 e fop G socitd! nbi%?ﬂingaﬁpwect ed

either to the un yI ng spanni ng ne wer panel

r pof
support points, tamm&mmmmw saiddinaoett i on

t her eof ;  and uralit of weat, hertight quiter s i ng nmeans,
each gutter seal |M§"%W ?ﬁﬂ& g%{”\l@gﬁ%g'th gutter
means and the | owefiecRd@6lr & '%ommﬁﬁﬁimedfocﬂ%ndﬁ? r oof

havi ng an i nt egral sol ar _enpergy concent ratl ng -syst em: of. CI aim 14 wherein
weat hert idjht- pan f0fedges, the

upper 10 b imatdfiae &uf@ﬁh?ir&i 20. The
roof having an |n gra soalr € er gy concentra I ng syst m o C|a| m14

h) aphn:htyofreﬂmdsolnwcoﬂectm,mhconeewrmﬁng
_ kngthmovuaphnhtyofad;awﬂreﬂccﬁm:,uchcolbcmbemgcommd
10 wakaumwﬂmmmmbmmnmbedlmedmmmmﬂm
o mefocdwnecﬁmmmdmhcombmdmemdmdconﬁmd
| torecewethe"f ectet solarenum'mxoacondmtm:ghwhlchmenay
umsferﬂmdcahﬂow,wdﬂmdbemgwdbythemmm
i) amfmwuhmgmhwﬂedormmopﬂmlpoﬂmmﬂmﬂwfocal '
15 conecuonmneforeacheonemrﬂnmm:deﬁmdsohrcych said
pomonmgmcambemgcomectedtoeachconeeurmppmtmem;aml
" b)) aﬂmdmoﬁmwhchmﬂmheondmmaﬁamﬂmgym
mmawhmmmngemwhmﬁnﬂmdmmm
mhmﬁemh&myhumdﬁndﬂum@ﬁeplmwblyofm&n&

43. mwhmmmwﬂwhewcmmmmmdmmﬂwlm
eachmofspamgmembercompmeuspacemdemdﬁmthemp
mdmhmmwmwmwhmm

_ hmaphnhyofwebmmuwmupperehordmaw )
s twolowerchmdsvirhaemﬂwupperpmdmppatpmﬂmlocmdmuﬁn
memmmwmmmmdmmmm

44, mmfhwmgmmﬂwhmyemmgmmofdmuwhm
| mhmfmmbucommuaﬂamhaﬁngapmﬂhyofmb
» mwmmmmmammmm
| cmnpnmgaplmahyofmjoutmmbmbmgeomdhthelow
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each collector is oriented I engthwi se within rees of a true East-West
“'axi s. 15 21. The roof havi ng——an—-rrrr@ﬁilp?gil);riegnergy concentrating ,
system of C aim 14 whérei n a‘\‘“u rrenber cap nmeans are

_di mensi oned and configured such t\m\(! gﬂ“m one GRfhissbdibéd ,
means is | ocapegbmoi2a surface of cspannfng’® menber cap neans. 22.
The roof "having an integral solar energy concentrating systemof Caiml4

moans compr i ses: - chord o e pdltupf i BEAP el o i T il Ve "0

transl ucent dayl i gielowe pansl sippditpointliting located at or nearsthe fowep thetd/ tie ver tical |y

fromthe surface of the spanni menber ¢cap neans| and b) a
dayl i ghti ng -panel WABTYEE0mY Fﬂ@%ﬂt‘@"ﬂ‘?@‘gﬁﬁﬁﬂ% menber cap means, said

housi ng bei ng dimensi oned and configured to forma weatherti ght seal

bet ween 25 the rai sed daylighting panel and the spanning neber cap

means. - mmfhﬁummmwmmwmmm ating

system of C aim 14 hawing . at least one reflector replaced by a

transparent or summ l'y translucent dayl i ghti ng panel, sal d
~dayl i ghting panelag)bgiphgatity :ﬂ?mmadﬁ B tiné Béing IPcatld between i

weat herti ght seal vmth an a Jacent aylithti.ng nmeans,- an adj acen

refl ector, giios greans spanning the length of the roo

36 M#ﬂ&g e Yo Yoo e YooY

concentrating syste arm ﬂaw of the

10 teﬂecmumdthelowwedguofﬂwm-reﬂecwemoﬁngpm:k,

 said gutter means being connected either to the underlying roof spanning
| mwmmmdwpm,mmmmm
adjmmﬂecmrsoraeombmmdmeof;md
b)amﬂwdwmmwmmmmammmmm
15 ' dupoudbuweeneachg\mmmmdlhebwuedmlofﬂma@m
mﬂmmmmmofﬂwmuﬁecﬁwmﬁgmma
mbmananﬂmeof. '

'mmmmmmmwcoﬁmm&mam
20 wmmmmmmmmmmm
edge;mdtinlaweredgeofmhnﬂemr .

47 mmmmwﬂmwmmmmofCMQwhm
mhmﬂm&rumhnndhgﬁmewmmmofamﬁm-Wmm

48. mmofhmagmmmgdldrwcomnmmddmuwhm
mespmgmembacapmmdmdconﬁwedmchthautlem
onedayﬁ@ﬂngmmubcmdonameofﬁupmgmbcupmm



- 37

at | east one reflector replaced by a non-reflectiv roofing panel, said non- .
refl ective roofing panel being dinension configured to forma
we-at-he-ght 5 se an adj acent - #e-f—l—ee-t—e-;———e-#—&—eonbl na{—H}H——

Coneent a1 g oo of 0 o NPT ! 2 22t oo

or at | east n- reflectlve roof% ng* pdnel’ repl aced by a ransparent or
substantial ly translucent daylighting panel, said daylighting panel 10 '

 being di men d .confjgured,to forma weathertig sea W|th an
adj acent . sé%m‘%rm M WM

non-refl ecti vat lefdbhd SayRghting ereof .
26. A roof having an |nt egral - so ar energy concentrating system conpri si ng:

15 a) & pmmmtmmmmmm pasiel dispwiseds panni ng
menber spanni ng right. | cadsbearing buil ding
menber of a roomm%&ﬁ%mm &Pﬁﬁﬁé beari ng

bwnLdl ngs nenbbya f dmmmemf r?t‘)m gai@panni ng

menber bei ng 'separ a rom an j ace rQof s g er or an

out si de wal | &mﬁm@m@m& f"&@'ﬁ#f icient to

allow a 20. betwida' dﬁ&%@%ﬁ ;%.ﬂnﬁg oncentrating
ﬂﬁdl n that distance, :

reflector t be di sposed r oof
spanni ng nmenber having a plurallty of upper . panel suppor t
points, a co nations

of upper p?nél%ﬁ%%&%l%%%%@%d | oner -
panel 10 at least oni gHlighting nivians, Whareindiaid\daylighting catipsiey® fromthe

upper support paints nd egch roof nni n rrerrber be| ng
di mensi oned arﬁ“mm%%@wgpﬁwﬂ all the
roof - suppor t e Gefflc®Fef'h Aot Wf"'&! dhhpﬂgpﬁﬁél'beﬁé
‘conventional roof-nount ed dead ' oadS™an ‘fﬁve oa b) a

_plurality of Mm Mwnmeg panel havi ng
a . CcOo I 0.120
~degrees, a 30 ﬁwme%wﬂgﬂ%@% wher ei n

. at | easks one @hthﬂbikmimrw . edges of at |east one reflector

“backi ng panel, disposed-in a row of adj acent S

Sl Thzroofhamgmmeyﬂmhwmmmdcmnm '

20 52 IhemofhmganmﬁegnlsohrmycmmnnngsymmofChMQWhm
ﬂwnon-nﬂecﬁwmoﬁngpmhmm_pm.

53 mwhmmmﬂmmmmmofdmﬂwhm
ﬁemMmoﬁngmdsmdupuedmaMWmhﬁm .

54. Amofhsw:gmmduohmycommmmw _
a) amdwmmmmmmm
ﬁ'omaﬁntnpnghtlnad-beamgblﬂdmgmbaofamo&dmma
. secondupnghbad-b«mghildmgmbuofﬂnmofedlme,uchmf'
30 'apmmgmmbabmgmd&mmw'mofmmembaor
an outside wall of the roofed structure by a distance at least sufficient o allow
47
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reflector backing panel,  _attches to the upper panel support points of the
under | yi ng roof spanning nenber, the |ower panel .support points of the

2 it P AT 2 5L v
refl ector backing panel is condave surface, and each

refl ector backing panel being. dlnen5|oned and : . configured al ong
the | ateral edges wherein the-lateral edge of a reflector backin

panel can be placed tudp&ﬂmylomegn&thg tmgsﬂuﬁndmhte flobet or
backing =~ - . an extendi r. the | e of t.he_underlying
roof spanni ng mmer%éw%ﬁ“ﬁ%wmﬁ mFg‘gf"ector
backing panels; lufalityCofltippérpahidl Yugport points] i,luﬂwoﬁowe@&ag panel s,
each non-refl ective roo |lr:g panel havi ng Iater%dedges, . a

| ower edge which at SHRROEkPOS, 9¢# corabination of ypper panglsupport points and lower panel

adj acent reflector Q@W égqamhw pﬁfaf bl dow?d aN
upper 5 I'C Qﬁﬂ ach if spaﬁ ng menber
a]gj ?rc]ent d_t.o thte roeﬁﬁf&mwmwmm% upper edge
0 e adj acent re cor ckin 0 sanlng
nenber being cl oses F@MM&‘W“‘E*&F@?W

backi ng panel, or alcleaizh® in pidaghiphy ByRj), s well asdvliitibnal eecfimsuntedadest loads

-adj acent roof spanning nenber, each non-reflective roofing panel being
di nmensi oned and con MOng the lLateral edges V\/nerel n- the | ateral edge

of 20 0 %ﬁﬁﬂ@ﬁ%ﬂ%ﬂ&aﬁ;ﬁhﬂﬂ% nt to
the lateral edge 0 ?Q anot non-re

Ak Dagking pan g panel for

t he -l.ength of the quywﬂymmmGﬁmMams to
forma row of _adj acent non- refl ecti rqgofin
d) a plurali ty of s ?igﬁ’o Wﬁ%ﬁﬂ&%@%ﬁ%%or
having a 25 ' mwmmwmmmmmm, each
refl ector having an upper edge, a | ower .edge, and |ateral
~edges, _and each refl’%@goﬂﬂﬁ.ﬂ’%ﬂ!% mmofﬂwmmmpﬁe skywar d
surface und | yi ng W@ %naédﬁ:ﬁlrbﬁty of
spanni ng maGf er cap ‘nean egpﬁ spanni ng ma%g ap - rreans

qmmngmember oraeombmnonofmhupperpandmpponpomumd
" lower panel support points, such that the skyward surface of the reflector
backing panel is the concave surface, the lower edge of cach reflector backing
| panel being adjacent along the entire fower edge to the lower edge of an
' dimensioned and configured along the lateral edges wherein the latcral edge of a
" reflector backing panel can be placed adjacent to the lateral edge of another
' roflector backing pancl extending for up to the length of the underlying soof
 spanning member 80 a8 to form the row of adjacent reflcctor backing pancis;
" "¢} a plurality.of solar encrgy concéntrating refiectors, each refiector having a
an upper edge, a lower edgs, and lateral edges, and cach reflector being
wmmammmammmmm
d)aplmhyofmmmbercapmmhspmmmb«capm
300 being attached either to the top of a roof spanning member or the upper edge of a
| teﬂectcrbachngpmdaﬂlguppu.edgeofﬂnmﬂm«chspmgmmbu
48.




bei ng connected either to the top of a roof spannl ng nmenber, the upper edge ..

of 30 a reflector, or.t_he—u-ppe{——edge——e*f—a refl ector backing panel, .
edch spannt 1 se for t—he———.

ot o e root seamin, ||||\||n|ii||||||u|i||ﬁ1ii|

PCTAUS96/01358
PCT/ US96/ 01358 member and extendlng | ateral |y the roof
spanni ng nmenber, wherein each spannlng menber cap neans is
di mensi oned and configured. so as to forma - weat hertight sea

with the reflectqrmhsﬁmjﬁgmrf&ﬁhh@mfﬂspmﬁmmgmbumd

menber ; rality o nd cap eqch end cap neans belng

connect ed to roﬁ""&m X’QMM SPEWIBy consi sting

of an outside I fthBéricap medd Pinthdithed and configured s0 ad 16 'firif d Qearfiiighe "9 P2ne! .
"and afn out sl

an outsi de spanni ng nenber cap neans,

| oad- beari ng bmmmmhmmmanﬂhmfmaﬂngnd
conf i gurgd SO aﬁuhggjorm a, weat hertight seal with roof el enents to which
C

the 10 Bp means is connect ed; ' g) a plurality of

weat herti ght phaglurslitgof o capmesss, cach eidicapaticing beisyg donlediREIB Todfci NQ

| ocated at the | ateral ,edge t he per .ed and he Iovver edge of each
refl ector m”ﬁ?@lﬁ% m@mgef ofge upper edge,
and the | ower egdReef, aR daiide lateral Paa bf €dges,

t he uppper edge and the | ower edgggeof each non-- ec I-ve

roofi ng panel s, 3spanning ey ma@umdehad-bmmmm ty of

P spocedd apoyve Bhea Uiy mAbd b inihlos R lceif B HHRA o1 co o

support mmWMrrmwmmaﬁcﬁprr support PP
menbers attached to.a J acent - Spanni ng nenber cap meap,&m
..underlying roof"%ﬁg

menber cap MeafyS3 plubil

ng rrenbners of the 20 ' _________~ad;_ac—'errt.“@pann| ng

mammmmmmmmmmdm
15 mwmmamm-mmmm.mmmm-
_ ofeachreﬂector oraeombmanonﬂmeoﬁ ST
g aphuﬂityofcoﬂectormpportmmeacheonemrmonmmdmpmd
_mamofuﬂecmmeachmnmrmm
. cMwmmmemqm
20 orﬁemdulymgmofspmngmmbmoﬂhsﬂbmmmﬁber
'capmemtherdbyspmgﬁ'omtlwtopofaﬁmmofspumgmmberm
";thetopofueeoﬂadpcaﬁmofspmmgmembcratle&lvmcoﬂem: |
_ o mofspamgmﬂnbersoaltoanowamwdﬁﬁ;e;g;conmmm'
s wmapuummedfocammmmmmwmm o
'cmﬁgnedmmmmmm |
" h) aplnnhtyofreﬂecwdsolarcnezgyconecmeacheowmdmg
' Wmamdmmwmmm
30 - bmgcommdwnhmmmwmﬂalnuwbew
tomowmthmﬂ:efocalconecnonme,andeachconecmbmgdmenmd



roof spanning menber to the top of a second adjacent roof spanning nmenber,
at |east two collector _support nenbers being di sposed between said first
spanni ng nenmber and second spanming nenber .so as’ to allow each reflected
énergy solar collector to rmve m ned focal zone for

col | ecti ng 25 WO96/24012 1 ef | ect e {me“““am ‘““ m t he under | yRGTIISI6N13SS
reflectors, said collector suppof nmbers bei ng di mensi oned

and configured so to support said collector, . 1) aplurality of
refl ected solar energy collectors, each coIIector ext endi ng

| St S OVer 00 U R B Bl O

~move W thin the foceichh energy transfér@uidreanifiow, WB&WW ector being
di mensi oned and conflgured to receive

39 VWO

PCT/ US96/ 01358 means pod,?ﬁ?gr gtgmg, %ﬁ duit
t hrough whi ch- a!. e‘nergyf? anst e ﬁltll m%ﬁ ?an %Iow said tluid

bei ng heat &d by twmﬁwwamwm for

posi tioni ng each cgll.ector in.an opti Wﬁ
col | ection zone fm %ﬁ%%ﬂ én(acycl e, said

S posi ti gyi #64ni Wvhichaffsca ¢adhondif to athdrial arergytiseor t
nmeans; and k) | ui d transport whi ¢ch nect s each conduit to a
t hermal ener gy us@"ﬂ'“‘nw r@] erein

the fluid transpo h?yémg& Gadainal energy heat ed
fluid through therﬂ?)ﬁ urall t@ conduj ts. 1% %7. The roof having an
i ntegral 98l ar energy concentrating systemof C aim 26 wherein
each roof spa et _conprises, a_space tr he. gr oup
consi sting of gg‘l %@{Bﬂw m%m%g%?Mace
truss mwmmwammmmmm

| B consisting of simple space trusses and complex space trusscs, cach space truss

having a plurality of web sections connecting at least one upper chord to at least
15 two lower chords whercin the upper pancl support points are located near the

56. ‘The roof having an integral solar cnergy concentrating system of Claim 54 wherein
o eahmfmmmbamaﬂamhmaphnhyofweb
2 .'mmmmmmmmmummmmm
compnmgaplnnhtyofmmmstmbmbemgcomdtoﬂwlow«
Mheuppepmdammpmbanghcmdaanwﬁemchmdmd
mmmwmmwnmmmmmm

m‘:&admmwwﬁwmmamn
wherein the reﬂnctmsmdmmonedmdcmﬁmedmhthatmhreﬂm
mzybedenchnd.mved,mdrephnedmdwﬂnﬂly

30 58, The roo having an ntegral solar cncgy conceniratng sysimn f Clic 54 iso
. c o o. .



having a plurality of web sections connecting at | east one upper chord to
at | east - two | ower chords wherein the upper panel support points
pport poi nts’

——upper—chort—ant—tte—tomwer—parmet—su
are | ocated near the | ower cg Eﬁ" H The roof having an integral
sol ar ener trating s m l”!w wher ei n " PCT/USISRERE I 0Of
spanni ng %ﬁ%&?‘&gmri ses a g g a plurality of web

menber s di sposed between an upper chord and a lower chord, and also 20

owar o % PRkt e g A, 6| il S B BB e R C 7

near the upper cmmmlmmmnmmmﬂmmofmms bei ng

| ocated at or near the Io rd, .t he tra er o] menbers,

or a conbi nati on ?%%‘P&’Wﬂs y‘?ﬂ%@%i%\‘

ener gy concentratm?/ memMrﬁlectors are
gure

di nensi oned confi such that each reflector may be : : - det ached,

removed ahd repl aiuderlm&mfmm;m\b« lovess pamet suppert peints; the arsmatelyit egr al

;S)IO{J?;I ietngrg?‘/ Satnter rreans %%Mm%%%%ﬁ adaja)ce{rj\lt

roof spanni ng wiatlrtight guttee scaling-meama (saciy gutiee sdalingpdnbuns beinge r oof
40

V\096/ 012
PCT/ US96/ 01358 MM%MWM%M%&M bel ow t he

lover edges of t hgireslis@facint reflector backing ?mgﬁb}%%dﬁbgﬂg means bei ng
0

connected either 'to the underlying.ro Spanni ng er, the
| ower pakl suppmﬂm!ﬂﬁm the adj acent reflectors, the

59. mmofhmgmmgllmhrmmmmmofdmss '
wlmmthcgm&‘hammnhﬂngmmdispmedbmhthegmcr
- ormcorpomedthexm R
15 | |
60. mmofmmmmmwmmmofam 54 wherein
" the reflector backing panels, the end cap means, and the spaiming member cap
meamhavemmsmmmedbmum«m«mm

2% 6l Ihemofhzmgmmlegmlsohrenmmmmmofc&mﬁwhm
mmmmmmmmmmmmm
'mmmmmnIaGummamhedbtheanﬁeedmoformpomd
mmereﬁecmbahngpmk,theendupmmdﬂnmcapm

25 GzMMthmhgﬂsdnwmmmgMofﬂm“whm
wmhuuﬁumelaeahgmmmmmdmﬂnhmledmﬂnupper
edge,mdﬂwhweredgeofeachnﬂm,mmmmmnppaedge,
andthe]owcredgeofeachmﬂecmrbachngpml,oracomhinmnmmof '

30 63. ﬁemofhzmgmmgdsdrwmmmdmm 54 wherein
mhmnmnomwdlmgmwmwnhmwdegeuofamNmm-Smﬂlm
~ 51



adj acent reflector backing panels, or a conmbination thereof; and 5 b)
a plurality of weathertjght gutter sealing neans, :each gutter sealing neans

bei ng di sposed bet ween eath—gutter—means. and the | ower edges of
t'he adj acent _ - reflector Is t he | ower edges of the
adj acent ref| cWOP6R4013r 7 mﬂgﬂﬂglm ereof ROT/USHM13SE he
roof having an integral solar energy C yst emof C aim30

wherein the gutter nmeans has an insul atl ng means di sposed beneath
the gutter neans or "~ incorporated therein. 32. The roof

having an inte SO ener concentratin Cl ai in,15

‘the reflector %bﬁﬁﬁﬂ@@%@‘@ﬁ rf@gfﬂ'g"ﬂm{&m %Sﬁ&’hﬁ%ﬁ'ﬂer
cap Te AN fhe idting Tndnibi ndensionddn8 Lok siclPthat at least

i ncorporated therein. BBWThe r-0of -havi ng an i ntegral solar energy

concentrating sysersdaylightingmens fs lntatedoina surface of the spisuning:mewbersap taadsi ng
panels, the gnd cap neans, and the spanning nenber cap 20 nmeans have
an insul ating nmeans di sposed beneat h -or incorporated therel n. 34.

"The roof havi ngmmmmmﬂane sysiem eymmirdingof Cl ai m 26

\éwag(ragl nt\r/]vgat herti ght Banel eﬁégfl ng ,reans are int egral Jnto the Iat‘eral-I i
?2% legt g:aLagglgﬁ; p;ne i co%%ﬁ%% WF@ fgof
having an integral MWMMMWQMWWW| n
:ifzg cglol gc{oor IS OWWMWMEPM‘% Qf a tWast West
mouudcmnofthemfedmmbyadutmccatleastmﬂimtwaﬁow '
m:drmcmemmsreﬂmnmbewmlvmd-md
mthmtlutdntame,mhmofspmgmemberhavmgaplmﬂnyofupper
| mwm-wmﬁwdmmwmmm
15 ofwmdwmmmmdmmmmdmpml
~ support points spaced outward from and down from the upper support points
) and cach roof spanning member being dimensioned and configared to support
ﬂwwmglnofanofﬂwmofmmdem:nmhsb)m:),uwen
| ueonvenmmlroof-momteddeadbadundhwloads;
20 b) aphnhlyof:ohrenugycmmﬁaﬁngreﬂecton,mhreﬂecmhma
|  concave and cylindrically arcuate of up 1o 90 degrees, & lower cdg, an upper
 cdgs, and Isteral edges, wherein atleast one of e lateral odges of cach
- reflsctor; disposed in & row of adjacen reflectors, attaches to the upper pancl
‘ ] | mppmtpomtsofﬂlemdcﬂymgroofspmgmba‘ at least one of the
5 _'___':Mmammmwmmmwmofﬂw
. underlying roof spanning member, or & combination of such upper panc!
mmmmmwmwmmw
' _mmmmmammnummm
mmammmmmmmm,m
% lower edge of each refletor being adjacent along the entire lower edge to the
- mw«edpofmmpmduﬂem andeachreﬂecﬁorbemg
82



WO 96/ 24012
PCT/ US96/ 01358 36. The roof having an int egral sol ar energy

ceneent+at-Rg—system-et—L ai m.&é:m% tte—spanning nenber—c-a'p—
means are di nensi oned and configured such that. at | east one _

o gt reesgama S Do T U MLIREIENS,  Boncen: - SETssemsan roor

Cl ai m 26 havi ng at |east® on‘e dayi ghting neans, wherein each
dayl i ghti ng neans conpri ses: a) a raised transparent or
substantially tran&imasimed glomhﬂatdﬁsﬂma!hmﬂwhﬁmledgeof

substantially vertlc | 1 fr m hes rface,o | er cap nmeans;
and b) a® ﬁﬁw %L&?{]M‘?} ng nenber

cap nmeans, said 10;1,=

a weat hertlght seal en _ TR he rai sed daylighting panel and
the spanni ng e nbastiacesy -38. The roof having an integral
sol ar energy con Eq ﬁé mdk I east
one dayl i 5ht| hg %ﬁh@%%%l g ng ﬁyaﬂmn'smgcorrprl sc&
transparent or sublsdngittached gitticr eonthl topcofia manten octhe dppey @d@l in

pl ace of a g ef| ector and. the under i'n ct or, backj ng panel
or a non-reflecti V'3 'Béﬁ‘ﬂ‘kf“ %Mm@? bei ng
di mensi oned and c -ﬁﬂgﬁhﬁmb« dwﬁw ,dyfth an

adj acent daylightin rreans an adj acent reflector,an . . adj acent

refl ector backing mmmmmwmsmmﬁ or a 20
o et B " oyt og 1o G il i el "5
mdtheroofapmgmmbcr _
d) aplmhwofendcapmmeachmdcapmbmgcmtedtorwf
mmmwmmanmmmda
. rcﬂm mduudeedgeofaspmgmcmbercapnmmdanoumde
1S  Ioad-bearing building member, each cnd cap means being dimensioned and
jcwﬁgnedwamfumamwmmmmmnemmm
memdcapmncmd, o '
=) apmwﬁwwmmmmmmmmm
_ Mammmmmmmmmwpam
2  reflector;
t) aph:rahtvofcokctorwppoﬁmems,uchcoﬂecﬂormppmtmcmdupond
_ ovwarowofreﬂector whcnmcwhcommpponmmcompmea
phnzmyofconecmtnmpmmmbmmchedwmwmmber
capmeamorthcmdeﬂymgmof:pmgmbmofﬂnmmmg |
25 | mb«capmﬁaebyspmgﬁumdwbpofaﬁrnmfm
membertodwtopofammdadgsﬂmf:pmgmbet at least two
| collectonuppmtmmbusbemgdspwdhelwmundﬁstmofspmg
.' mbamdweondmofmmmbemubaﬂowamﬂecﬁedsohr
: cnetycollectortommﬂmapndemmdfoﬂlmeforeonm
30 mmwmmmmmmw
mmbcmgdmmonedandconﬁgmedsoﬁomppoﬂmdcollecbr
53



.the non-reflective roofing panels are 'transparent or translucent. 25
40. The roof having an_integral solar energy_caoncentrating systemof Caim

26 wherein the non reflective roofing panels are substantially
‘pl anar . 41. The roof haV| | ar ener gy concentrating
system of O a¥P%M4Mer ei n lmllmﬂl “mmumreﬁ i ve roofICREPSPUHEE ar e
di sposed in a substantially vertical cortentatior. 30 42. A roof :

havi ng an int egral sol ar energy concentrating system conpri sing:
42

PCT/ US96/ 01358 VB?W%MWM%?‘EMM s, each

roof spanni ng menberiefgditFise over a row of adjacent and
| oad- bearing buil di ng menber of a roofed structure to a .

second upri ght | oad-collsiribrgs semeeted tp atkas MWMG@HJ% each
roof spanning menbery, ?bmf’ %{ﬁqn 3&(‘&&{@5&@ iﬁgm.ggmgenber
5 or an outS| I € roo structure #%is ance ar | east
sufficient 8o .~ m«mwmﬁwsm ar

energy concentratin efl ector hi n t hat
di stance, each roof @B@Hﬂm&ﬁ@ PR, fypnafer, fivid cen Mdﬁ’sm

upper panel support HeRied mmwwmmr panel support points, or a

conbi nati on of upper panel_support points and | ower panel support points,
said 10 |h)vabmmfmpo9§mmb mmmmmwnﬁo down

from the upper cm‘lf,t&t .% NRig'9 menber
bei ng di nensi oned ang zon 6 A4 contigure 0 suppor t‘ﬁ’gﬂv\el ght of all

of the rooflesupport positéniogmeans being connected to caglegofleptarsnppdr) meams;j andas wel | as

conventional roof-, nn“gd de?d Io%and Ilv&h fuit to & thermal use -
mm.mmgywmwhnmmeﬂmdmonm
mmmmmmw&emﬁm

‘15 66, Themofhmmhﬂgﬂwhwemwaﬂngmofdmﬁsm
mhmofmmbwcomauawmm&omthem
' cmmofmpkwm«mdmlammachmm
having a phurality of web sections connecting at least one upper chord to at least
20 upperchord and the lower panct support points are located nicar the lower chords.

67. The roof having an integral solar encrgy concentrating system of Claim 65 whersin
©cach roof spanning member coniprises a flat truss having a plurality of web
| members disposed between an upper chord and a lower chord, and also
25 . - . comprising ';lpillllllty""bfm;_.' joist members being connected to the lower .
&mmlwmmwammmmmm
-mmmmamw S

30 n.mmmmm'mmmmmaamssm

 comprising:



| oads; 15 b) a plurality of solar energy concentrating
reflectors, each reflector having a concave and cylindrically

ar-e-u-a-t—e—-ee-n-f—b-g-u-lc-a-t—r—e-ﬁ—efup t o about— 120 degrees, a- +ower edg-e———

an upper edge, and | ateral edge mm Inmmﬁmﬂ | east one of the

| at er al Edgﬁ% | east one r. din a row Rebiasgnt

refl ectors, 99);“% panel su porrte.}lpl)’m nts of the
under | yi ng roof spanning 20 = nenber the | ower panel support points

of the underly| on of
such upper pane %%P%%@Wpﬁm t@w&ﬂé’%p poi nt's,

each reflector beabofsponmisgmenibers) cich gutter héans spayming thedengtivofithodoof

each reflector is the concave S rfa e, refl ect ha |n skyvvard
faci ng surface t TRIOME M&%@EM@E@H For bei ng

25 di mwﬂm&%g 'n the
| at eral edge of aret ector can b aced a }acent aI ong the
| ateral efge of amderlying roofspenning member, ﬂteiowerpmlupmmmnhgmlyhe

| ength of the ‘un of nnRi. 1 ) as to formthe
row of adj acent W‘%ﬁ% my&'&mﬁm”&%ﬂr ality of non-reflective
roofi ng panel sh) raqnmhybf gafer W?&chmmhndwmteral
edges, a |lower e \/\/2 h attaches to the | r .edge of, .an

adj acent reflect%ﬁ‘ g?‘m W%‘Fﬁ"ﬁ%&f $he amwael edge whi ch
43 WOpSitdréficetors.

PCT/ US96/ 01358 attaches either to the top of a roof
spanni nglﬂrenber adj acent to the roof -* . -spanni ng nenber

iggﬁgfﬁbngé el bel W@M@%WW&% ec?lbel""&

attaches to MMWMMmMmMWMchm r oof
cl mons| oned anddes A e Kae 595 of anaeersas, o 0 OO "0 Bdges herern the
| ateral edge of a non-reflective rooflng panel can be pLaced
15 - 70. lhemofhavhganwwhrmconcennﬁngsynmofmaﬁnﬁ :
whmmachcowumemdlengﬂxmamwmsoamohm
Nonh-Somhm

71 mmfhmmmmﬂmmmquofCMﬁM
20 thespamgmembercapmeammdmenmedmdconﬁgmcdmhﬂmam
onedayhglmngmnmulocmdonamnﬁceofﬂwspmmmbercapm

7. mmmummmmmdmlm
athutoncdayhglmngmma,whameachdayﬁgbﬁngnmcm
25 _ a)ammmam-nywmmmw
substantially vertically from the suface of the spanning member cap means;
b) a daylighting pancl housing sttached to the spanning member cap means, said
housing being dimensioned and configured to form a weathertight seal
0 between the raiscd daylighting pancl and the spanming member czp means.
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adj acent to the lateral edge of another non- reflective roofing panel

ext endi ng for_up to the-lIength of “The underlying roof
spanni ng nmenber so as to forntaJ of adjacent non-effective
roof i ng panel s d) a Illlllhllllﬂlllﬂlllllﬂ)ﬂllwu ng menber C&qﬁ%@g each
spanni ng nenbé? Yeans “bel ng connected either Fbp of
a roof spanni ng nenber or the upper edge of a reflector, each

spanni ng nmenber cap neans extending for the |length _of the r oof
spanni ng menber 7 31-@ ook haying;an m&mﬁmgm

e o112 B o A QAR NS bl Ald
configured so as to 1orma weat-hertight "seal wth refl ector and t he

r oof spanni ng WMMWIWLMWM each
end cap neans bei ng, conpnected to [ 00 s.selegted from
the group consisti ng=Hs &ﬁﬁnmé WP%EM%A“‘E adjacent
reflector, amy outsi gatghing aff RELRLE YRASERRGY adfedéht ETREGr bitkislg pihel ek 81 de
20 Ioad-bearlng bul'l dlng menber , each end cap nmeans being

di nmensi oned and flgured so as to forma weathertight sea
with the roof elenments to which C the end cap neans is

connect ed; f) a plurality of weathertight panel sealing neans,
sai d panel sealing neans being - located at the | ateral edges,

t he upper edge, and the | ower edge of each 25 ° reflector, and at the
| at eral edges, the upper .edge, and the | ower-edge of each

non-refl ectijge panel; . d) a pIuraI|ty of collector support neans,
each col | ector support neans being . -~ di sposed above each row of
adj acent reflectors, wherein each collector support means
conprlses a pIurallty of collector support nenbers attached to adjacent 30
spanni ng nenber cap neans or the underl.ying roof. spanni ng nenbers of the
adj acent spanni ng nenber cap neans, thereby spanni ng frontthe top of a

first . _ : 44 VO
96/ 24012 o IR e e - PCT/ Us96/ 01358
s - o |
20
25
30



~m———-

roof spanning nenber to the top of a second adjacent roof spanning nenber,
at least two collector support nenbers being di sposed -between said first
r oof- -spanni-ag;. tenber—anrd—second +roof _spanni ng nenber so as to
al | ow each refl ected solar energy collector to nove within a
redet er m nedysplossone for 5 collecting reflected s r _ener
Prom t he undeﬁ yI ng lrief | ectors, said collector ° ' gﬁﬂﬁ?‘(""ﬂy
menbers bei ng di nensi oned and configure&fgb to support said h)
a plurality of reflected solar energy collectors, each collector extending
| engt hwi se over a pl ur ed-i=i=y=—ef—aeh ‘ e-64=8 eaeh—eot+ect or bei ng

connected 10 to at | east %%rt menbers so as to be
di sposed to nove within the focal plt=gdion zone, and each
col | ector being di nensi oned and|confi gured H  to receive the

reflected solar energy into a ¢
transfer fluid cah flow, said f

ener gy i) a nq§q§5§pr

position within the foca

ndui t through )
ui d bei ng heatg

ener gy

b refl ected sol ar
¢¢tor in an opti nal
¢|for each col |l ector

51 t1oni ng means bei ng
j) afluid

transport neans whi ch cohnégctls e%gu[p: i energy use
means or a sol ar energy pt¢rage neanp erein the flgd transport neans
circulates the solar- engrgy it d throghh thelpi@ality of
conduits. 20 43. e lyoof havi an i ntegral solprlienergy

concentrating system of [0 ai MYLTETERS
menber conprises a space trusd sHl &%
of sinple space trusses andagony
having a plurality of web sgrti ¢
at |least 25 two | ower chi
are | ocated near the

points are | ocated near the |lo
i ntegral solar energy concentr af
each roof spanni ng nmenpar ceyrpr
30 menbers di sposéd beRheq

floof spanni ng

consi sting
Hpace truss

gﬁe upper chord to
bajjel support points
panel support

roof having an
Herein o
pIuraIt{y of web
ler chor@r and al so

conprising a plurality pf trigng connecteg to the
| ower =, gg
& “
©
L aud
o
e
o
o)}
) - m

- |
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WD 96/ 24012 '
PCHUS96+-01358— —-chor d,—ttfre—tupper—paretr—support—potrnts—bei ng

| ocated at or near the upper chord and t he | ower panel support
poi nts bei ngyhegsfepd at or near the |ower chord, the PCT/USIGRIEREEr S€E

joint nmenbers, or a comnbination thereoé. 5 45. The roof having an

i ntegral solar energy concentrating sy (E%\Of Cl aim 42 al so conpri sing:

a) a plurality of gutter neans, each gutter neans being | ocated between
adj acent roof spanning nenbers, each gutter nmeans spanning the
| ength of the roof : spanni ng nmenbers and bei ng | ocated bel ow
and between the | ower edges of the 10 adj acent reflector and the

| ower edges of the non-reflective roofing, panels, - said gutter
means bei ng connected either to the underlying roof spanning

menber, the |ower panel support points, the non-reflective roofing panels,

t he ~adjacent reflectors or a conbination thereof, and
b) a plurality of weathertight ter sealing neans, each gutter sealing
means bei ng 15 di spose ¥k gutter nmeans and the | ower

edges of the adjacent
non-refl ective roofing panels,

Aand t he | ower edges of the
conbi nati on t hereof.

46. The roof having an integral Enge pncentrating systemof Caim
42 wherein 20 weat herti ght/ pangl/# 3 pans are integrated into the
| ateral edges, the upper At o=t p | oyer edge of each
reflector. 47. The roqg bl osol ar energy

gL\ ¥ each collector is
>} UgefEast - st pol ar 25

X — |

N WO

M N

conentrating system of C@qir
oriented | engthwi se withik
axi s. _ =

108
FIGURE 2/15
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A8. The roof having an integrated solar energy concentrting systemof O aim

42-Wwherern —t-he spanni ng—rerber—ecap—rears—eate—erens+ened—and
configured such that at |east one daylighting neans is |ocated on
a surface okydbgepaanni ng menber cap neans. 30

46 o B D900 PCTUSI6/0138

PCT/ US96/ 01358 49. The roof ha@fﬁb an i ntegral sol ar energy
concentrating systemof Caim42 having at | east one daylighting
means, wherein each daytrgitmgTTES BUTTPT T SES, a) a raised

transparent or substantially tflansl ucent dayli ghtjifngl panel di sposed
substantially vertically from t{he surface of thy“”TZn i ng nenber cap neans;
and 5 b) a daylighting pahel housing attv'hed b t he spanni ng nmenber
cap neans, said hausi ng bei ng di iZnsi oned and configured so as
to forma weat hertight seal bet y ai sed daylighting
panel and the spanning nmenb ap neaﬁ%. ///' .| The roof having an
i ntegral solar energy concengralli ng systs;fof Cl ai mgp having 10 at
re sah;,—:ylighting ehnNs conprises a

| east one daylight means, wh
~transparent or substantially ‘ dayl i ghti ng} panel disposed in
or Qi =merewetrest=re—rpof i ng panel, said

pl ace of a ‘refl ec
di nensi oned gpd configures to forma

dayli ghting panel being
weat herti ght seal with an ad " ™dgyl i ghting Reans, an

adj acent reflector, an adjacent nonjreflbective roofing panel, 15 or a
conbi nati on thereof. . ;ﬂllff ———
0
- l = ' o~
7 1 |
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51. The roof having an integral solar energy concentrating systemof Caim

4Z2—Wherern t+re--non- r efHtect-tve—rooftngparets—are—t+anspar ent or
transl ucent. 20 52. The .roof having an integral solar energy .
toncentrati ngoe¥slesn of C al m 42 wherein ~~the non Eﬁﬁkﬁﬁﬁﬁﬁe
roofing panels are substantially planar 53. The roor avi ng an

I ntegral solar energy concentrating sysf’e‘r% of Claim42 wherein
the non-reflective roofing panels are disposed in a substantially vertical

orientation. 25 54. A roof having an integral solar energy
concentrating system conpri sing: a) a plurality of roof spanning
menbers, each roof spanni ng nmenber spanning froma first

upri ght | oaad-bearing building nenber of a roofed structure to a
second upright . | oad- bearing building nmenber of t-he roofed structure, each

roof 30 spanni ng nmenber being separated from an adjacent roof
spanni ng nenber or an outside wall of the roofed structure by a
di stance at |least sufficient to all ow

47 WO 96/ 24012

PCT/ US96/ 01358 t
two reflector backing panels to b
end-to-end within that distance,
having a plurality of upper pane nts, awplurality of |ower

panel support poin A ation%of upper panel support
points and | ower panel 5 SN ) e = ai d | ower panel support
poi nts spaced outward from an, =

36
20—
34—

FIGURE 4/15
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fromthe upper support points, and each roof spanning menber being

di mensiomed and configured to suppet+t—the—werght—ef—al+—of—the r oof

support ed el enents in paragraphs b) to j), as well as

¢conventi onal .apunt ed dead | oads and |ive ﬂﬁé snﬁgﬁs b)
a plurality gﬂb refrlector backing panels Sach refl ector bac???g pane _
havi ng a concave and cyHnuﬁﬁ‘euly arcuate configuration of up
to 90 degrees, a | ower edge, an upper edge, and | ateral edge,
wherein at | east one of the | ateral edges of each reflector

backi ng panel, disposed in a row of adjacent reflector backing
panel s, attaches to the upper panel support points of the underlying roof

15 spanni ng nmenber, to the | ower panel support points of the
under | yi ng roof __spanni nopenbe or_a._conbjnation of such upper
panel support points and ¥ | ower pa,fl support points, such that

skyward surface of the refljéctor i, T ol panel s is the concave
surface, the | ower edge of lgach refl ector bgf . panel being
aj dacent along the entire lpawer edge to th%/ gfer | pdge of an arcuately
paired reflector backing“baiel, and each r:’//étO' backi ng panel being

di mensi oned and configurdd @ ong t&e | at eff> edge{ wherein the | ateral edge
of a refl ectqr Bbhcki ng™paneg #{n be pllced adjacent to the

| at eral edge of anot her rr,/(étor backy ng panel extending for
up to the Iength of the (gndeWlyi gz zgf spanni ng nmenber so as
to fromthe row of adjacgnt Be ; ¢ backBnggpankl g, 25 c) a
plurality of solar energyaco?’,w".';ng refl el or B, ¥each refl ector having a
skyward facing surface th.\ieﬁ :\\;\ gper gy, each reflector

A

\*g'.nt sol a
havi ng an uﬁbéﬁ“dﬁk a /o edgep an it er al edges, and each
refl ector being i ii spospd oMY of t h yward surface of an
underlying reflector backNaff panel '\‘§>o a ality of spanning
menber cap neans, each spanfin¥ mefrbef cap¥fieans B0 bei ng attached to
the top of a roof spanning e |pf a refl ect
backi ng panel  or th upRer edch spannfhg menber

48 © o =

Q U O * UJ (D

- FIGURE 5
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.cap neans extending |lengthwi se for the length of the roof spanning nmember

and™ extendi ng | at er aH-y—across—the—root—spanntrg—fenber, S
wherei n each spanni ng menber cap neans i s di nensi oned and
configured Seoeneb@ fOrma weatherti ght seal Wygdrnidsgoiass | ect or
backi ng panels or the reflectors, and Bﬁﬁi roof spanni ng nenber; e)

a plurality of end cap neans, each end cap neans bei ng connected to roof
el enents selected fromthe group consisting of an outside |ateral edge of a
reflector, an outside |ateral edge of a reflector backing panel, an outside

edge of a spanni ng nenber cap neans, and an outside
| oad- beari ng buil di ng nmenber, 10 each end cap neans being
di mensi oned and configured so as to forma weat herti ght seal

with the roof elenents to which the end cap neans is
connected; f) a plurality of weathertight panel sealing neans, said panel

seal i ng neans bei ng | ocated at the | ateral edges, the upper
edge, and the | ower edge of each 15 refl ector backing panel, at the
| at eral edges, the ugper €lge, and the r edge of each
reflector, or a conbfrati t her ; g) a plurality of collector
support neans, each dol | eqdtor. pppr s di sposed over a
row of reflectors, er ei ch/@dl | g€t or \\suppgyt neans conpri ses
col | ector support nenpersf gift agh 0 adj atentOspanni ng nmenber cap nmeans 20
or the underlying ro spgami pq, ers ofi\t he adj acent spanni ng nenber
cap neans, thereby span hel top of\ a first roof spanning nenber to
the top of a second i SA&Nni ng nber, at |east two coll ector
support membe& bein t n s \ : sqanning menber and
roof spanni ng-<ne ' aMNow efl e )| gy collector to
nove 25 T 4 pr t e’Ng ne | zong rencehl ecting reflected
sol ar energy fro h > uMder N\l\ng\ refl gctors, said coll ector
support nenbers b ; e configured:;o to support
said coll egdor; oy ajol unati efl %%ed sol ar egergy
col | ect or s© eaclocil tor di engt hwi se over a row of
arcuately paired;, ®djfAcent rs, C tor 30 Eg bei ng
connected tp at |e Ct o suppgrtimenbers so as t@be di sposed
to nove with\p t ol | e§t i o'+ zong ach coIIectoKDbelng
di nensi oned '
© YN
o ofw o~
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and configured to receive the reflected solar energy into a conduit through

whiTiram energy—transf er—+ui d ear—How—sat+e—t-e—Retrg—heat-ed—by—t he S

refl ected sol ar energy; i) a neans for positioning each col | ector
i'n an optinahmﬂﬁzhﬁﬁon within the focal 5 - col | ect e ROifiads"
each col |l ector throughout a defined solar cycle, said L m&

posi tioning nmeans being connected to eadh®ol | ect or support neans; and

j) a fluid transport nmeans whi ch connects each conduit to a thernal energy
use means or an energy storage neans, wherein the fluid
transport neans circul ates the solar- energy heated fluid
through the plurality of conduits. 10 55. The roof having an integral
soal r energy concentrating system of C aim54 wherein each roof
spanni ng nmenber conpri se I
consisting of sinple space truss|pnd co ex space ugpes, each space

truss ~having a plurali of web sections pcting at | east one
upper chord to at |east 15 | ower chords erej h the upper panel
support points are | ocated neat tihe uppler chpfd and the | ower
panel support points are |ocat'ed lhear the | ower #Zhords 56. The
roof having an integral solar pnejlgy conrsentrag/ng sysfpm of O aim54
wherein each roof spfnniing nefber ri ses flat truss having a
plurality of web 20 menber siidi pos ween an upper chord and a
| ower chord, and al so C ri a pl&rality] pr transverse joi st
menbers being connected to the]lo T he upper panel
support points being | ocated at- Orf§+# and t he
| ower panel support points beings Ifbcat t or ndar t | ower chord, the
transverse joint menbers, or ¥ co i Bat i ere'g’f.tg
& & 0
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.25 57. The roof having an integral solar energy concentrating system

of —€ai m 54 S may be deteetet—reroved—ant—reptacet—rci-dual | y——
30 58. The roof having an integral solar energy concentrating system of

'Cl ai m 54 al :

WO 96/ 24012 WO 9624012 PCTUBKIM1358

PCT/ US96/ 01358 a) a pl ur%'f’ty of gutter nmeans, each gutter
means bei ng | ocated between adj acent roof spanni ng nmenbers,

each gutter neans spanning the length of the roof spanni ng

menbers and being | ocated bel ow and between the | ower edges of the
arcuately paired reflectors, said gutter neans being connected either to

t he 5 under | yi ng roof spanning nenber, the | ower panel support
points, the arcuately paired reflectors, the reflector
backi ng panel s, or any conbination thereof; and b) a plurality

of weathertight gutter sealing neans, edgh gutter sealing neans being

di sposed between each gutter neans and t§e | ower edges of the arcuately
pai red, adjacent refleg%or ﬁ%cking P3 [L or the | ower edges of the
arcuately 10 paired refle ﬂ 59. The roof having in
I ntegral sol ar energy goncefft giWm of C aim 58 wherein
the gutter neans has an ins-‘F

32
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means or incorporated therein. - 60. The roof having an integra

sol ar energy concentr at i mg—syst enmof—€ar-m5S4—wheretr the o

refl ector backing panels, the end cap nmeans, and the spanning nenber cap
means have anwpRébdogd | Ng neans di sposed beneath or ‘i ncor por a&,e.gmgﬁ{lgg#]n.
20 61. The roof having an integral solgb energy concentrating system of
Cl aim59 wherein the reflector ébking panel s, the end cap neans,
and the spanni ng nenber cap means have an insul ati ng nmeans
attached to the surface thereof or incorporated into the

refl ector backing panels, the end cap neans, and the spanning cap neans.

25 62. The roof having an integral solar energy concentrating system of

Cl ai m 54 wherein - weat hertight panel sealing neans are integrated
into the |ateral edge, tdhe-tpper— 8.0lg oLt o—loB—0f each
reflector, into the lateral edge th upper edge, ) and the | ower
edge of each reflector bagking papel, or a conbi nguden.h her eof . 30 63.
The roof having an integy dol an} energy concent y/# yRystem of Cl aim 54
wherein each tortls oriented-loNg sd|wi thin 30 degrees

of a true North-South WO 96/ 2012

PCT/ US96/ 01358 64..THs?r f havi@g an 74/(gral dol ar ener gy
concentrating systegrof d ai mp4 erei i> 44?’/ t he ]§panni ng nenber cap
means are di nensi oried and cor]f | gutled su A gy at | east one

dayl i ghting S is locatedfoh alsurfge® 7’rthe spannihg menber cap neans.
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5 65. A roof having an integral sdfar'energy_concentrating system

conprtstng: - ay—a pl uratt : roof ——
spanni ng nmemnber spanni ng froma first upright |oad-bearing

‘bui | di ng m?@% a roofed structure to a SecCp@fiusisioiaabt

| oad- bearin }zng of the structure, q(i}i‘gh roof 10 spanni ng

menber bei ng separated from an adjacent1 f spanning nenber or

an outside wall of the roofed structure by a distance at |east sufficient

to all ow two- sol ar energy refl ectgo~s, t 0 be di sposed arcuately
end-to-end ~ within that distance, \e roof spanni ng nenber

having a plurality of upper pane pport points, a plurality
of | ower panel support @i ntsQOor a conbi nati 5 of upper pane

Q
— R
d

support points and | owaf) panef™~support pg
support points spaced oftward|from
and each roof spanning fenber |bein#
the wei ght of all of the
wel | as cof
20 b) a plurality ¢
refl ector having a

90 degrees a | ower edge,
wherein at |east one of
di sposed in a &w of adj

support pointsof the ,"ﬁl
25 | atgral \\F‘“,"
support points\Qf tRE

conbi nati on of suvk
panel support point%t

, saig | ower panel
romt e upper support points
ghed and configured to support
frent s i n\ paragraphs d) to i), as
ted dead\l oads and |ive | oads;
oncentrafingq reflectors, each
yreVe and cy@ndr'cally arcuate of up to
\ edgel and | ateral edges,
ges of each reflector,
BTSN aches ta the upper panel
span \\g menber at_Lee onel of the
/-ﬂ"’ e NV\HDpﬁ‘IG'
danni ngdftpbelv) or _a
poi nt syand Iomergz
such~y{ hat

e

A i€ !

t he skyward surface llo ;3$- rf age, each

e adi gnf sol ar
m- ngpadj acent al

10/

reflector dgvi ng e S
energy, th®30 O &

ong
the entire—tower vwedgg §ge—ef—an_arcuately LJ
paired refllector, |ang \ Qz
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.di nensi oned and configured al ong the Jateral edges wherein the |ateral edge

of areft+ect or ecar—pe—praced—readracent—to—the—tateral edge ef—
anot her reflector for the I ength of the underlying roof

‘'spanni ng NMeghfdenigizas to formthe row of adj 1358
reflectors; 5 c) aplurality of ni ng nmenber cap neans, each
spanni ng nenber cap neans ’igg?ng attached either to the top of

a roof spanning nenber or the upper edge of a reflector, each
spanni ng nmenber. cap nmeans extendi ng | engthw se for the | engt h

of the roof spanning nmenber and extending | ateral across the roof

spanni ng nenber, wherein each spanning nenber cap neans is di nensioned 10
and configured so as to forma weathertight seal with the underlying
reflectors and the roof spanning nmenber; d a
plurality of end cap neans, each end cap neans being connected to roof

el enents selected fromthe group consisting of an outside |ateral edge of a
reflector, an outside edge of a spanning menber cap means, and an outside

15 | oad- bearing buil ding menber, each end cap nmeans being
di nensi oned and configured so as to forgna weathertight sea
with the roof elenents to which © ap neans is

/el sealing neans,
¢ thEkIateral edges,

connect ed,; e) a plurality pf
sai d panel sealing nmeans being

t he upper edge, and the | ower edge of|eac
f)a plurality of gokl ector support ne

di sposed - = over a row of ’ ’ |
support neans conprijse a (PP
attached to adjac¢n{ spanning ”lg "‘
under |l yi ng roof spagni ng nenpg ‘yg‘gﬁk : 2

)
menber cap neaps| fhereby &

£ ARPT il 2

Fery JAER AT

menber to the thajof a }4{‘%/*
§w J"‘;;u,

ef Bect or;
support neans
gach _callector
—/) oY § menbers
- .1\':\*: nsMaP N e
R

- oof spanni ng

e at | east two
roof gpanning
0\ | ect ed =Sol ar

E\\for cold ecting
df | ect oz, said

/N

col | ector suppqt
menber and sec
energy colle
30

col | ector sypport a\ cogfi gured so
to support sa e
53 '
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WD 96/ 24012 PCT/ US96/ 01358

pl uratttyof—Treftected——sotar enrergy—cottectors—each—eeHeetor—extendi ng--

| engt hwi se over a row of adjacent and arcuately paired ref

‘col | ector b%hp nected to at
to Ee

di sposed to nove W#Z#g
each collector being 5 di me n
the reflected solar energy into a
energy transfer fluid can flow, said fuid being

t he focal
ed and configu
-condU|t th

| east two coll ector supportp
coIIection zone,

9) a

each
0 as
and
red to receive
rough which an
heat ed by the

| ectors,

refl ected sol ar energy; h) a nmeans for positioning each
collector in an optimal position wthin the focal col l ection
zone for each collector throughout a defined solar cycle, said 10

posi tioning neans bei ng_connected to eacim callectaor suppart nepans; and

i) a fluid transport neans whi chf connect’S each CO/OUIt to a thermal ener gy
use means or an ener@ly storage neans, flhektehn the fluid
transport neans ciffcul ates the sol/ I,4-rgy heated fluid
through the plurality of condpi tl$ 15 66. T/~ {havi ng an integral
sol ar energy concentrating sygt=‘ of O aim65 Wy . each roof
spanni ng nenber conprises a spacH trusa:seleq4£ he group

consi sting of sinple space tryssHs and cnnuyy/%pace tfusses, each space
truss havi ng a plurali\ '4?-, ions conrlecting at | east one
upper chord to at | east = driei n t he upper panel
support points are |ocated nefr __, d chqrgh and the | ower
panel support points are |ocat €d :” - . 67. The roof

sol ar energy\u.nce

psS& f

ey

havi ng an i ntegral
each roof spanning nenber c
menbers di sposed between an
conprising a plurality of tr
| ower

C
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/,{ © o gl
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ai m 65 wherein
plurality of web
and al so 25
onnected to the
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. chord, the upper panel support points being |located at or near the upper
¢ lrord—ard t he—+ower—pamet—stpport—pormts—bernmg—tocated—=at or near—

the | ower chord, the transverse joint nenbers, or a conbination

‘'t her eof . cﬁﬂ”rﬂ’g@’ The roof having an integral solar ener GerrfA8eeRkg 2t i N9
al

syst em of al so conpri si ng: 13/15

54 WD 96/ 24012

PCT/ US96/ 01358 a) a plurality of gutter neans, each gutter -
means bei ng | ocated between adj acent roof spanning nenbers,
each gutter neans spanning the |l ength of the roof spanni ng

menbers and being | ocated bel ow and bet weep
arcuately paired reflectors, said gutteg
t he 5 under | yi ng roof spangrng DR, t he | ower panel support
points, the arcuate © ~Paiy ed FePolys, Or any conbi nation

t hereof; and b) a geturkal i .‘15'x ght gutter sealing neans,
ech gutter sealing neats bei} )ﬂvspo‘ed bet ween each gutter
means and the | ower ed paired reflectors.
10 69. The roof 3 enky gy cgncentrating system
of Claim65 wherein A panel 4g¢alin® neans are
integrated into the |a ®dge, and the | ower
edge of each reflector havi ngi\an i ntegral sol ar energy
concentrating systemo wher ei pl each collector is
oriented | engthw se ar I

<
M

\he | oner edges of the
bs bei ng connected either to

36

20 -
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Ror thaSaut h_axi s. 71. The roof having an integral solar energy

concentrating system of C ai m 65 WerermT 20— +-he—Spahning. nenber cap_
means are di nensi oned and configured such that at | east one

dayl i ghti ng r@se24es2 | ocated on a surface of t he spanni ng nenber cap neans.
72. The roof having an integral solar e concentrating sPSTERIHNAISE ai m
1 havi ng at | east one dayllgh means, wherein each
dayl i ghti ng neans conprises: .25 a) a ralsed transparent or

substantially translucent daylighting panel disposed
substantially vertically fromthe surface of the spanni ng nenber cap neans;

and b) a daylighting panel housing attached to the spanning
menber cap neans, said housi ng bei ng di nensi oned and
configured to forma weat herti ght seal 30 bet ween the raised
dayllghtlng panel and t cap neang

WD- 96/ 24012 PCT/ US96/ 01358

sol ar energy congffth}i ng systemof Caim
f | ector and the gnder] ying reflector
backi ng panel replaced by a 0 transparent/for supptantially

transl ucent daylighting panel,}sgkd dayl ighti ng/panel bei ng

di mensi oned and configured to forjha weahertght sgall M th an adjacent 5
dayl i ghting neans, an adjacent]re Iectfi//;; adj acemt yEflector backing

panel, or a conbination thereof.
:llaj _q

73. The roof having an integral
1 having at | east on
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