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A ROOF HAVING AN INTE~RAL 

SOLAR ENERGY CONCEt'VrRATING SYSTEM 

TECHN1CAL FIELD 

PCl'IUSH/013S8 

The present inw:ntion relates to a roof lul'Ying an integral solar energy 

concentrating system. A combination of solar energy concentraling reflc:cton and 

reflected solar cnezgy coJlcctors is used, among other solar cnczgy ~or 

energy tnmsfeJring clements, to gather radiant solar cnagy fi'om a roof atop a building 

10 or roofed structure. The reflectors or rotlcctor backing panels arc integrated into other 

roof ll1rlJc1Ure elementa so as to fonn a weathertight roof. Thus, the present hMmtion 

rauhs m a 1oweT weight and lower cost way of collecting radiant solar energy from 

atop a building or roofed structure. 

IS RELATED APPLICATIQNS 

Tho 'Ml1hcrtigbt roof portion of the~ hmmtion is closcnl>cd in modular 

form dcscn"bcd in an application cntidcd "A R.oofModulc Having an Integral Solar 

Energy Concentrator", filc:c:l c:onounmtly hcrawith, and incorporated by Rfc1e11CC 

20 lunto. 

The present UMmtion also can incorporato the use of replaceable aoJar mmgy 

c:onc:cnarating rcflc:ctcm as described in an applic:adon cmilled .. An Impmwd Solar 

Energy Conccnttati:ng Syalml Having Replaceable Rdlecton•, filed concurrently 

2S hcmrith, and inCOlpOl1dCd by rcfcnm.cc hereto. 

BACKGROJJND ART 

30 In the past, if solar CDel!Y concentrating systems wcro used on top ofbuil~ 

or mofed RD"DCtllTeA to alfrcr radiant solar erre1 ft! ttrcn mm cnntd 1clect 1Tam twn 
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options. The first option was limply to take a IOlar energy concentraDng system 

suitable for use on the around and mount it up on top of a roofed structure. While 

such an approach cid gathct radiant solar cncqy~ it also required that the roof IUppOrt 

a aubstan1ially greater wcigbL Thia add-on approacJI rcmlted in substandally higher 

.5 capital costs. Moreover, once the system wu atop the roofed structure:, inevitably 1he 

underlying roof would need repair. The pmcncc of the system atop the roof in a non­

integrated fashion incroascd the CISC and COit of maldng roof repairs. 

The second op1ion was to makc:·a subatantill portion of tho roof into a sollr 

10 energy conccntra1ing reflector. An exmple of this unitaly reflector approach can be 

found in U.S. 3,994,435 to Ban'. While Bm no longer had the disadvantage of added 

supporting structure as in the add-on approaeh, Bm had to mah compromisos in 

gatheJing the radiant solar encigy. The scmi-cytindrical rcJlector and fixed collector 

did not collect as much solar cncqy as lfOUDd-bascd unill with beuer gcometdes. 

IS Also, Barr required that the undedying building have a shape similar 1D the mflecior, 

and dws, the ends of the Bmr building~ to swoop ainatcJy upwards, mimicJdn& the 

rcflcctor arc. Such a requirement had obvious disldYanfap ill being used on the 

numerous .flat roofed ln111dings and roofed stmeturcs ~are used for commercial or 

industrial purposes. 

20 

DISCLOSURE OF THE INVENTION 

The·present invention relates to a roof .haWng ID integral soJar CllCJBY 

25 conccntra1ing system.. ·A combination of IOlar mgy conccatra1ing rcflGcton ad 

reflected solar energy collecton is used, liliong other solar onmgy concenlra1ing or 

cmagy transferring dcmcmta, to gather radiant solar energy miking a roof atop a 

building or roofd structure. Either the rcf1ecton or rCflcctor backing panda arc 

integratccl into other roof structure e1cmcmts so as to fonn a wcathetlight roof. Thus, 

30 the present invmion mndta in a lower wmpt and lower *1 way of collcctmg radiant 

solar cnmgy frOm atop a building or roofed 111'Uctme. One of ordinary skill in the art 
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woulcl appreciate tbatbc:cau• the present ilMmticm. is cxpoacd to the weather, 1bat the 

sclcc1ioD of materials in ~g the present ilMmtion musl take into account 1he 

cJfcct.s weather has at the sitC of use. 

5 . ·ne preaem roof cm~es·a number of elemenlB, starling with a plurality of 

roof spanning membcn. (F. the purposes of the present iDvm1ion, a. "roof spanning 

member" includes ~load beadng structmes for mppordng roofs such as 

trusses or beams.) ~~spanning member 1pm1 ftoma first.1qlliaht. lold-bcadng 

building member of a roofc4 structure to a ICCODd 1qlliaht load-bearing baikting 

10 member of tho· roofed structbre. (For the pmpolCI of the preaent ilMndon, an 

"upright load-bearing btvldiqg mcmber" includes COllWldional ·means of supporting 

roof spanning mmibers, such as_. or columns.) Each roof spmm?r:2 member is 

separated fi'om an adjacent mot spanning member by a distance at least mf&ient to 

allow a reflector bacting palic1 or a solar enmgy conccmradng rcflcctor to be disposed 

ts within that distance. For prac1ical COllill'lemal pmpmcs, 1he minimum distance 

between adjacent roof spanning mrmbcn is at loaat 8 faet, and the minimum length for 

1he roof spanning membm ii at least 16 feet. HowcM:r; dcpanding upon the choice of 

mof spanning design and matodal, much greater distances can be spanned, u is known 

to those of ordinal)' skill in the art. Each roof spanning member has a plurality of 

20 upper panel support points, a plufality of lower panel support poinrs or a combinadon 

of upper panel support poinlS and lower panel support PCJints. These panel support 

pointa ara for attaching and supponing either a rcflactor backing panel, as a tint main 

variant of the present hMmtiCm, a reflector, as in tho second main valiant, or non­

reflcclM roofing panoJs Shat imay be subs1ituted for ei1hcr a reflector or a n:8cctor 

2S backing panel. The lower pand support pointB arc spaced outward :&om and down 

from the upper support pc>idt. The· plurality of roof spanning.members arc 

dimensioned and configured to support the .wapt of all of the .roof-supported 

clcmcms in die followiilg paragraphs, as well as cmm:miana1 roof-mounted dead loads 

and live loads known to lhosC of ordinary skill in thc art. 

30 
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Roof With Reflector B~ Pansls 

In tho first variant of tho pnacnt inwndon, a plurality of rcfleetor backing 

panels is used as part of the lvca:licr.;g;;. •·v~ s&rlace. At least one reflector 

5 backing panel is disposed between adjacent roof spanning members. Each retlactor 

backing panel baa a concaw and cylindricaJly arcuatc conPguraticm of up to 180 

depca, a lower edge, an upper edge, and curwd Ja1m'al edges. (For the purposc1 of 

the pn:sent invadion, "lower" and "Ul>I*"" wjth ~to the ret1ccton or the reflector 

backing panda do not cxpRSS, ncccssatily, a idative posi1ion bctwccn the edgca. For 

10 example, if a reflector has a 180 dcgrcc ccm6aguradon, then these edges may be 

equidistant in height with~ to its~ surface.) The rdlcctor backing 

panels can be disposed laterally -tiacent to om: another between acUaccnt roof 

spannina members so u to fonn a row for up~ the c:ntirc length of the roof spanning 

members. At least one of the curwd lateral~ .of at least one .re1lector bdiDg 

15 panel disposed m each row attaches either .to the upper panel support points of the . :· .. 

andcdying roof spanning member, to the lower panel support poill1s of the underlying 

roof spanning member, or to a combination of such upper panel sllpIAJ!t points and 

lower panel support poilds. Each rcflcctor bac~ panel is disposed such that the 

akyward IUl'facc ii the concave surface~ Also, each rcflcctor backing panel is 

20 dimensioned and configurccl along the curwd 1atGral edges wherein tho Gmwcl 1atcra1 

edge of a reflector backing panel can be placed adjaccma along the curved lateral edge 

of another reflector b~ panel ~or the length oI the undedying roof spannina 

member so as to fonn the row of adjacent ~tm' baclcin& pam)s. One of ordimuy 
. ·. ,. . . . .. 

skill in the art can use various ~ to construct tho above reflactor backing panel, 

2s including fabricated metals or alloys, and~ laminates or composites. 

On top of each reflector backing panol lics a zvfl~. Thus, tho first variant of 
. . . ~ . . . . 

the present immion also com~ a plurality of BOiar cnmgy ccmccntraling rdlecton. 

Because a rcflcctor backing panel is present. the rctlcctot can be f1exiblc and can rely 
. ·.. . . : .. ·· :: .. ·. . . 

·, 

reflector is not substantially tlex&"ble, then, the ~has a concave and cylindricaDy 
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arcuate configm2tion ~to the underlying rdlector backing pancL As in 

=.::::..t=::=..:..~:::::::: 
edge, and curwd Jaterat J.,. F.diy, Cach Rflcetor ii disposed on· top of the 

I . . 

.· I , .. :·: . . . . . . . 

s skyward surface of an~ reflector bac1cing pane),. being attarhecl thereto by 
• I . 

COJMmticmal means, inc1u4;na mr.chatrical falR;11ina.1DC1111 or adhasiw means. 
; 
; 

. : As patt of the~ c1cmen1I dm form a wcathcrtight seal, tho prmit · 

invcn1ion includes a·~ Orll'anning lllClllbcr cap mc8ns. In the first variant, oach 
. I·. . . . ·. ·' .· . . ·. 

IO spanning member cap lnea,1ls ii cOnnectecl either to 1he top of a roof spanning member, 

the upper. of a rdcc~, or the uppCr edge of a 'rct1.cctor backing panel. Each 

spanning mc:mbcr cap - exlcnds ~for the Jena1h of the roof spanning 
I . . . . 

member and extends JatcraJly acroaa the roof spanninl lllODlbcr. · Each spanning 

member cap meanl is~ and codgumt so~· aotmm a wcathertisbt seal 

15 with either die rdlector ~panels or the~ and di~ roof spanning 

member aw;r which the ..-n. cap mcaas ii disposccl. 

Another ~troofing.Cicmem is'thc end~ means. The present 
I , . 
t . ' ' . 

in~on includes a p1ura1ijy of end cap means, each beins sit11ated or disposed at the 

20 01111.ide or end of the roof..,.. member, ao II to seal die exposed. area fanned by 
. 1.· .. : . .. . 

1be re1leCtor bding panel 8nd i1s Nflector. Each end cap means is connected to R>Of 

elements such as an ommJ reflector, an outside rct1.cctor backing panel, an outside 

spanning member cap~ or an~ 1oad-bclring bm"kting member. An end 

cap JllC8l1S may be unitary br fonnecl from snaa1 pal18. Howwer, repnl1ca of the 
: I . . . . 

2s melhod of fabrication, each encl cap means is· dimensioned and configmed so 11 to 

fonn a weatherlight seal widi tho roof elements to which the end cap means is 

connected, thus, seating. aJ fao£ Ono of ordinary ikD1 in the art, appreciates dud the 
i .· 

end cap means can vmy ~ wkhin the use on one IOOf Far example, one wan of a 

building may be raised a~ tho roof spanning mcinber so u to equal or exceod the 

30 mlbt of the part of the·~ member c:aP mew, whereas ailo1her wan may talCh 

only to the bott~ of the ~ector bac1cing panel Thus, in the fomacr case, the end 

' 
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cap mcam would limply pnMdc a flllhing to the wall for the rdicctor baclcing panel 

or the rctledor, and the: roof spanning member or the tpanning member cap mm. 

However, in the hitter case, the end c.ip means would include a panol haWJg a amfacc 

that covers the exposed arcuatc area fonnccl by the rellcctor bae1dng panel or tba 

s reflector, and the roof spanning member or 1hc spanning mcmbcr cap means. 

In order to kcep 1cab :&om occuaing be1wecn aCtiacmt rdcctor backing 

paneJa or mlcctan, the pn:scnt inwntion includes a phn&ty of wcadicrdght panel 

seatir'S m 11ac panel scaling ll1caDI, of convm1ional cfesisn, arc located at various 

JO seams :indn•fin1 at the cum:cl lateral edges, the up.,ar edge, ancl 1hc Jowcr edge of each 

reflector backing pwl, at the curved Jatenl cdp, the upper edge, and the lower edge 

of each ntlactor, or a combination of the~. 

In !!dcfition to 1hc roofing stnJGtme and the weadadght seating elements, the 

lS pnaent inwntion also compriaca c1cmeats necessary to gather the n&ctcd aolar 

nmgy iiom 1he reflector. In order to support roflactcd solar cmqy collectors, a 

plurality of col1cctor support means are used. A collector support means is disposed 

abow each row of .pccnt rcflcc;ton so as to support a collector and allow 1hc 

coDcctor to mcM within a predctermincd focal zone for co11ccting solar mcrgy 

20 rdlcctcd from the stadcmaiy rdecton. ·Each collector support meana can comprise a 

plurali1f of collcctor support mcmbcn which attach to adjacent spanning member cap 
~ . 

means or the underl)'ias roof spanning member. Thus, the coBcctor support members 

span from the: top of a first roof spanning Dicmber to the top of a second adjacent roof 

spannina member and haw a means for aJlowing the coDcctor to mow in a 

2S pmletermined path. At least two coDcctor support m&mben are dispOled along each 

row of adjacent ref!ccton, between aid first spanning member and llCCOlld spanning 

member. Of coune one of ordimay skill~ the art may vmy the number and 

placement of the coJlcctor support members. Jn 101DC cmbodimcnls, at the end row of 

rct1ccton, the coJlector support members may span from a root spanning member to a 

30 support surface IUCh as the outside waD of the building. Howcwr, in total, the 
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i 
collector support mom~ for a collec~ an dimcnsiancd and configarccl so a to 

support that collcctor, • ~to the forces of the weather at the roof site. 

The necessary+ of a.ic· rcf1cctor is a rctlcctcd solar energy collector.· 

s nu., the present~ includes a plurality of collecton, each coD.ector extending 

lengthwise across the ~ latmal. cdp of a row of adjacent rc.tlcctars. For support 

each colloctor ia coamectcd to at least two collector support mmnbers so • to be 
. . . . j . . . . . 

r· • 

disposed to mow within a;predctmuincd focal collcedcm 7.0llC. FmaDy, each collector 

is dimensioned and contigbred to receiw the Rflcctcd solar energy into a conduit 

10 through which an energy t.-rer t1uid can flow, the fluid being hutad by 1hc rc11c:cted 
1 . 

solar cmqy. One of ontqmy skill in d1c mt can select 1ivm a number of 
; 

commercially available tlulds known for this use. As to the cross-sc:ctiona shape of 

1hc collector~ a number o£i disclosed desjps an: suitable for the present im.'eDlion, such 
·t 

u 1he use of compound Pf3bolic collccton with cytindrica1ly arcuate rctl=tms, and 

15 are known to those of~ skill in the art. 

In on!\! .. :<> ~~ the solar energy plhming of the reflector/collector 

combination, the plCICD.t ~ ucs a mcana for poaQioning each co!lector in ID 

optimal Position within ~ focal co11eclion mne throughout a dcfinc:d solar cycle, such 
. I . . . . . . 

20 as the diumal cycle. The posilioaing means is cmmc:cted to the mcm:able portion of 

each collector support me4ms. One of ordinmy skill in the art can appreciate that the 

positioning means can be~ in a variety of.Y.. For example, 1he positioning 

mcam can comprise an in~ means that c:oupJes al of the collccton togather 

1brough a mechanical~ such as pars and chain, moving al the c:oJJectors at once. 
! . 

2S ~' the posidoning means can aompriso a number of c1rments, each moving 
! 

a ling1c collector, such an elcclrioaJ motor aaachcd to each coJ1cctar mpport means. 
. ! 

Fmally, the present imation includes a fluid tnmport .meam which cmmccas 
the conduit from each ~to a tbmnal eDCl1lV uac means or ID cmmgy storlge 

30 means. The fluid transport means circulates the soJar mmgy-hcated fluid through the 

7 
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phJrality of condilm. ·Any llUlllbc=r of commtional mianpmmts or systems .can be 

used, and arc known to tbosc of on11narf skDI In the. art. 

1he second variant of the pracn1 inwn1ion differs fiom. the first in that a 

pluralitf of rcflcctcm is used • part of the wcdacrlisht roofing smfacc, without the 

ncccl for rdcctor baclcing pancJa. Thul, the roof Compiles a number of elcmCldB, 

starting with a plmaJity of roof spanning mmribcn • described above in the: tint 

10 variant. Above the roof spanning~ lie the reflectors. Each reflector has a 

concave and cylindrically arcuate configaradon of Up to 180 degrees, a· lower edge, an 

upper edge, and curved lateral edges. The reJlccton are disposed adjacem to one 

another ahem: the: roof spannfug members sou to fmm a row for up to the cndrc 

length of the roof spanning~. At least C>llO of tho curved Jatcra1 edges of at least 

15 one rdlcctor dispoac:d in each row auachea cilher to 1he upper panel support points of 

the undei1)iing roof spanning member, to the lower panel support points of the 

11lldcrb'ing roof spanning mcmbc:r, or to a combinatioil of such upper panel support 

pojnll and lower pano1 mpport points. EaCh ndlcctor is dispolccl such that the 

skyward surface is the concaw surface. As in conwnlional solar energy ccmcmtradng 

20 systems, each rdlector has a skyward &cing surfaCc that rdlccls radiant solar cnqy. 

Also, each ndlector is dimmisionccl and con6pred along the curved lateral edges 

wherein the CUl'Wd lateral edge of a !dector can be placed adjacent along the cum:d 

lateral edge of anothGr rdlcctor for the 1mgth of the underlying roof apmming member 

so as to form the row of actiaccnt reflectors. Ono of ordinaty skill in the: art can use 

25 various ma1mia1a to comaruct a ndlDctor, includins fabricatCd metals or alloys with 

polished or rcft=toriml surfaces, and molded lajnjnatcs or composites with 

rcflcctori7.ecl llllflccs. 

Al in the first variant, 1he present ilMntion includes .a plurali1' of spanning 

30 member cap mcam. Each spaDning mrmbcr cap means is CODDOCtDd citlm to tho top 

of a roof spanning mambcr or1ho ~pper ···ara ldector. Each spanning member 
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cap means extends ~wise for the.length of the roof apmming mmnber and extends 
. ! . .,. .· 

JatmDy armss the roof~ member. Each spanning member cap means is 

dimcmicmed and contigDred so as to fonn a weathcrdaht seal with the reflectors and 

the 'fOOf spanning m~ owr which the spanning c:ap means is disposed. 

Another~ roo1ing element is the end cap means. Tho pmcnt 

ima1ion includca a~ of end cap means, each being liluated or disposed at the 

end of the mof spanning~' IO II to acal the exposed area formed by the 
! '·· .. :. 

ndloctor. Each end cap _.. is conncctecl to roof elements such as an oubidc 

to reflector, an OUflidc sp. member cap incam, or an outside lcJad..bcaring buikting 
I . .· . . 

member. An end cap m$s may be uaitaay or formed fium mwral pa111. However, 
. . .\ . . : . 

Rgll'dleu of the method of fabdca1icm, each end cap means is dimmlioned and 

configured so as to fi>rm ~ weathertigbt seal with the roof clemczds to which the end 

cap means is conncctcd. thus, scaling the roo£ One of ontinmy skill in the art, 
·: ' . 

, ·. 1.5 apprccialcs that the end cap mc;ana can 'YllY CMi11 within dx; 111C on one roo£ For 

mmplc, one wall. of a building may be~ abcM the roof spanning member ao • 

.... 

! . 

to equal the height of the~ of the spanning member cap means, whemas another 

waD may reach only to tio\bottom of the rdlector. Thm, in the foJmcr cw, tho and 

cap means would simply pi:cMde a flashing to the wall for the rdlector and the.roof 
. i. 

20 spanning member or the spanning member cap means. However, in tho Jatti:r ease, the 

encl cap means would include a panel having a sur.facc that CO\ICl'S the exposed mte 

area formed by the reflector, and the roof spanning member or the spanning member 

capmcam. 

. . 

2S In order to bcp .. fnm1 occuning between ad,jacent ldlectoD, the prclOJlt 

inwmion indudcs a plma1itf of weathenigbt panel sea1ina mcaas. The panel. scaling 

mm, of COIMlldional design, an: located at various scams induding at the cmwd 

1ateral cdgca, the upper edge, and tho lower cdgo of each rcflc:ctor. 

30 In lddition to the roqfing struc1Urc and the wcathcrdght IO'ling e1eJncni., the 

second variant of the pacnt im'mtioa also comprises clamen11 necessary to pthar the 

9 
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ndlcctcd &Olar magy &om the ndlcctor. These cJmu:nts, the col1ector support mean•, 

the 10lar energy collector, the coDector posi1icming means, and the fluid 1ra111porC 

means are as described above in the first vadant. 

pm DESCRIPTJON OF TftE DRAWINGS 

FIGURE 1 is a sectional view of 111 cmboC1immt of the present invention using 

a comp1ax space tnm, an upright daylishdDg means, and a gutter mc:ana. 

FIGURE 2 is ID isometric '\icw of an embodiment of die pracnt invadion 

using a complex space tmss, ID uprisbt daylighting mow, and a gutter means. 

FIGURE 3 is a sectional view of an embodiment of the presmt invmlion using 

1s a tJat truss, a single row of reflccton, and a aiaglc row of non-reflec1ive rooJing panels. 

20 

FIGURE 4 is an ilomctdc view of an cmbodiillent of the present ilM:ntion 

1IBing a flat truss, a single row of reflectors, and a singh: row of~ roofing 

panels. 

FIGURE S is -*>Dal view of an cmboclimcnt of &he present inwntion using a 

simple space 1russ and a single row of retlccton. 

FIGURE 6 is an isomalric view of an cmbodinumt oftbe pnsena inwntion 

2S using a simple space truss and a liDgle row of rc&ctms. 

FIGURE 7 is sec1ioml viDw of an embodiment Of 1hc present inWntion. using 1 

. flat truss and a single row of n6:cton. 

30 FIGURE 8 is an isometric view of an cmlJoclimad of the present inwm1ion 

using a flat truss and a si1>aJe row of reflectors. 

10 
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l 
FIGURE 9 ia a adctiona1 view of an embodiment of the present invendcm 

I . . . . . . 

i 
high1igh1ing an end cap mew. 

.s FIGURE 10 is aniisometric 'View of an embodiment of the present invenlion 

lrigNiabtins an end cap nicaas. 

FIGURE 11 is an ~c view of the present roof. 

' 

10 FIGURE 12 is a~ view of an embodiment of the present invention 

usina no gutter means and a double-mW of re11ecton. 

FIGURE 13 is an isometric view of an embodiment of the pn:sent invention 

using no gutter means and\ a ~le mw of rctlccton. 

FIGURE 14 is a sectional view of an embodiment of the present inwndon 

using a tlat 1nJSS and a double row of re11cct«a,. 

FIGURE 15 is an ilomctric 'View of an embodiment of the present inveJdion 

20 using a flat truss ad a double row of ldlecton. 

BEST MODES FOR CABRYING OJIT THE JNYENTION 

Sing/a Row Roof Embodimem 

One pRfcuc4 ~of the prcacmt iamm1ion uses a design whcnin only 

one roiv of rctlccton h8\'ing an arcuacc configaratioa of up to about 120 dqJrcc:s is 

placed bctwccn adjacent roof spanning members, or a mof spanning member ancl an 

30 outside wall. A non--reflcctM: roofing panel is used to mend &om the lower edge of 

the reflector to the top of the roof spanning mmnber nearest the lower edge of that 

Il 
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rdlector. This cmbodimont CID haw two main variants, onC that 1ISCI rcflcctor 

backing panc:Ja, and another that does not In both, the roof compriw a plurality of 

roof spanning memben as dcscrbd abcM. 

u•s Reflector Backimz Panela 

Jn the first variant of the aiDgle ldcctOl' row embodimmt, a pluralily of 

r6ctor backing panda is used as part of the roofing IUl'facc. &eh rcflcctor backing 

panel hu a concaw and cylindrically arcuatc confiauradon of up to about 120 clogrccs, 

10 a lower edge, ID upper edp, and curved lateral...... The retlector backing panels 

arc dispolcd adjacent to one anotlm in a single row between a&ljaccnt roof spanning 

mcmbcn for up to the cn1irc leagth of the roof spanning mrmbcn. At least one of the 

curwd Jatcral edges of at least one rctlcctor. badrin& panel disposed in each mw 

attaches either to 1hc upper pmc1 support pojnts of the uncledying roof spanning 

JS member, to the lower panel support poinrs of the underlying roof JplDDing member, or 

to a combiaa1ioD of1hc abcJw. Each ret1cctor backina panel is disposed such that the 

skyward sur&cc is the c:oncaw amfacc~ Also, each reflector baclcing panel is 

dimensioned and configured along the curwc1 latml edpa whorcin tho curwd lateral 

edge of a rctlector bacJdns panel ean be pJacc:d laterally acljacont -1ong the cui'ved 

20 lateral edge of another rc.tb:tor backing panel for~ length of the underlying roof 

spanning member so as to form 1he row of adpcent ICflector backing panels. One of 

ordinmy alciD m the art can me wrious materlala to CODllruct a reflector backing panel, 

iacluding fabricated metals or allaya, and~ laminates or composiles. Preferably, 

the rdlcctor backing panel ia a aanclwich laminate having abnnimun sheet skin on 

25 either lidc mcl a coro of insulming sttuctural foam. 

Non-rcf1c:c1M: roofing~ are med_, dme the pp bc:twcen the lower edge 

of a rrdlc:ctar backing panel and the top of the roof spanning member c10lscst to the 

lower edge of the rdlector bar.king panel or to a loacl-bearing updght buildil1g member 

30 cJosest to the .lawar edge of the rdcctor baoking panel Each~ n>afing 

panel bas latc:nl edges, a lower edge, and an upper odge. The non-reflecdve roofing 

12 
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panel can be~ or~ · The lcnW:fCdge of the non-rdlectiw roofing panel 

aaaohcs either to the Jowb cdp of an acljacmt·rcfloctOr· bacldng panel or to a lower 

panel support point. The upper edge of the non-Rflective roofing panel either attaches 

to the top of a roof~ member adjacent to the roof spnmiag member 

s supporting the upper~ of die a4jaccnt retlector badring panel, said roof spanning 
mCmber bchlg Gloscst to lhc lower edge of the nfleotor baolring panel, attachca to ID 

i . . 
upper panel sappm1 ~OD laid adjaeent roof spnmiag member, or aatachcs to 8 

load-bcadug upright Inn~ mCmbCi Close to the lower edge of the ldector backing . . 

panel. Each~ fOofing panel is ctimcDsionccl and· configured along the 
10 lateral edges wlunin the )atcral edge ·or a naa-rcflectiw roofing panel can. be placccl 

mfiaccnt to the Jatenl adj: of another non-rdlc:ctM: roofing panel for the length of the 
undcrlyina roof spanning~ber, so as to form a row of adjaccnr non-ndlccttw 
mofing panels, along with the row of reflecton, bctM:cD acljaccnt mof spanning 
mmabcn. 

IS 

On top of each rdh:ctor baCking panel lies a rdlcctor. Thus, this first variant 

also compiles a pluralit¥ ·bf solar enagy concentrating reflccton. Each reflc:ctor can 

be tlcxiblc and rely upon In \mdcdying rcficctor bacfrins panel for support, or a 
rctlc:ctot can haw a concave and cylindrically arcuate cmifipradon complcmcntmy to 

20 the undedying reflector Wcking panel. As in COIMmtional so• mmgy concentrating 
systems, each reflector haS a skyward facing surface 1hal rcflccts ndiant solar cnczgy. 

Each reflector has an upper edge,· a lower edge, and c~ lateral edges. Fmally, each 

2S 

30 

. . 
refloGtor is disposed on top of the skyward sur.&ce of an underlying ldlc:c:tor backing 
panel 

As part of the roo1$ns c1cmcmts that fmm a wcathertight aeal, the present 

pefe.ired embodiment in .. a plurality of spanning member cap~ end cap 

ll1cani, and a plurality of~ panel sming IJlC!BllS, all• described above. 

13 
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ll1 addition to the rooBng stmctun and the weathc:J:tisht sealing elements, the 

pnllCllt pnfc11ccl embodiment also comprises olemms nec-cumy to gather the 

rdectcd mJar energy fiom the~, namely, a plurality of collector support 

mcms, a plurality of mt1cctcd solar cncqy collectors, a means for posidoning each 

s coJlector in.a opaDnal poaidon within the focal coUecdon zone, and a fluid transport 

maam, aD. dcsoribod·abcM. 

FIGURES S and 6 illu&1ratc 1ho valiant of the single reflector row desjp that 

UICI re&ctor bacJdng panda. Jf a new structurc: is ·being built, then one would prefer 

10 to orient 1he roof spanning members of the new llltDC1Drc IUCh that the collector in tho 

present invmtion is oriented in a l~gthwise direction, i.e., follows the direction fanned 

by the lower edge of the reflectors, which is within 30 degrees of a true East-West 

axis. Howewr, the present inwntion can be used on IU'UCtural ~any oricntalion. 

In this pref med embodiment, a plurality of aimJ>le space trusses (lOA and lOB) are 

15 med 11 the roof spanning members. Each simple space truss~ a plurality of web 

members (12) disposed~ an upper chord (14) and two lower chords (16), one 

on either side of and below the upper chord. A plurality of web mcmben (12) connect 

the upper chord to the lawer chords. Upper panel support poiDll (17) are located near 

the upper c:hord, and the JOwer panel support points (18) an: located near the lower 

20 chords, on top of sbmt vertical members. The simple space tmasca aie dimcnaioncd 

and configured to support the weight of all of the mof aupporlCd clements described 

below, as well as convcnlional dead loads, such as roof-mounted air condidmling 

eJemcnts, and live loads, such as wind and snow. Altcmatiwly, FIGURES 7 and 8 

show the same S3'5trm except using t1at trusses (l lA and llB) illstad of simple space 

2' trusses. 

W'llh the prcsc:nt root; a reflector~. pmcl (20) 11Dderlies each liOJar 

energy conccmtradng reflector (30). This rcflcctor back"'& panel has a concave and 

cylindricaDy arcuate con&pration of up to aboQt 120 dcp:cs, a lower edge (22), an 

30 upper edge (24), and cunial Jaterai edp (26). The niicctor backing panels ~ . . 

cfimemioned and configurcc1 along the cuned lateral cdps such that one reflector 

14 
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backing panel can bo ~laterally adjacent to anolhcr n6ctOr backing panel so as 
. I . 

to fonn a row of reflcctoribacking panels mending for up to the length of the 
.,1 : .,.. : . 

undc.dying space 1rWls. ~· addiaon, the n:tlc:ctor haclcing pan.cl is made so as to 
I .. . . . 

pnMdc ctimcnsional OJ"~· stabiliQ' to Iha oWdying rdlcctor. Suitable 
' .. I ... I . . . . . . . . . . .. 

5 embodiments of the~ backing panel include a sandwich lanrinate having 

.allMainnm sheet skin on either side. of a core of insubding. structural foam. 

i .· . . . 
A plurality of ~lc solar CllCll)' conccn1ra&ing rotloctors 1R UHd. Each 

f 

roflector (30) is flaible ~to assume a concave and cylindrically an:aate 
I . . . . 

10 configuration~ to the undcdying ret1cctor backing panel· Each re1lcctor 
! . . . . 

Im a mver edge (32), an +P cdp (34), and, when in place, ·c:uncc1 latm1 ·c:dgcs 

(36). The skyward sur.raJ of 1hc ldlcctor is the concaw amfaGc. Each reflector is 
. i . . . . . . . . 

dimcnsioncd and~ along the lateral edges such that one reflcctor can be 

located adjacent to~ reflcctOJ" so as to form a row otm&ck.r utcJ1Cting for up . . I . . . . . . . 
15 to 1hc length of the undcrlJing space tnm. Such a rei1cctor can be comprised of a 

; 

ultraviolet-stabilized ~ having a rdlcctoriBd conc:aw surface. Pm1icularly 
. ! 

suitable for ref1cctors is an ~bJli7.ed acJ)'lic hning a thickness of l.61m11 

wherein the undcnidc of• concaw: surBQ of the ·amylic ~·~vapor-. 
I . . . . . . 

deposited thcnon, ~a Rflcctivity of at least 759', prafcrably at lcut 90%. 
. ! .. . 

20 Altcmatively, the re11ector !:an be made fn>m co-alrUdccl polymen ha\'ing a 
i 

reflectMty based on the dil"erence in the indices of ndhction of the two polymers. 

NOIH'Cflcctiw ~panels ara used to clole the pp between the lower edge .. . I , . .. . 

of a refleetor and the top ol the.roof lp8llldns member clmest to the lower. edge of the 

25 reflector or to a~ upriaht building member clowt to the lower edge of the 

retlcctor panel. Each~ roofing panel (40) has llla'al edges (42), a lower 

edge (44), and an upper~ (46). The .lowar edge attaches to a lower panel support 

point The upper edge~ to an upper panel support point on top of a simple 
. i . 

I . 

space truss (lOA) acljacmt to the lilnple space 11'1181 (108) sappOdin& tho upper edp 

30 of the adjacent reflector. ~ ~- reJlectiw roofing pallel is ~and 
configured along the lateral •edges wherein the latlnl edge of a non-reflective roofing 

! 
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panel CID be placed adjacent to the Jatcra1 edge of another DOD".' reJlective roofing pane) 

cmnding for up to the length rJf the underlying roof spanning member, so as to form a 

row of adjacent non-n4lc:ctiw: roofing paneJs. 

s Al part of the roofing elmnads that fonn a Matheitiabt seal, the pl'CICDt 

inwntion includes a p1ura1i1J of~ member cap mmm (50). Each spanning 

member cap means is conncctccl to. tho.top of a roof spanning member. Each spanning 

member cap means extends lcngtlnviso for the Jmgdi of tho roof spmning member and 

e:rtcnda Jatcra1ly· acrms the roof spanning member. As shown in the FIGURES, each 

10 spanning member cap means is~ l1lCl cnnfipred ~~to form a 

wmdherdght seal with the reflector backing panels, the non·ndlec:tiw roofing panels, 

and the roof spanning meinber aver which the spanning oap means is dispoaed. 

An01hcr wa1herli&bt roofing element ii the encl cap means, as shown in 

lS FIGURES 91 10, and 11. The '?fCSCmt roof includes a p~ of end cap means, each 

end cap means (60) being situated or dispoaed at the ouCliclc or .. of the roof 

spanning mCmbcr, IO IS to seal the~ end fOJDled by the ret1cctor backing panel 

and Its reflector. Each encl cap mcam ii conncctcd to an outside reflector backing 

pane), an outside non-reflec:M panel, or the outside .spanning member cap means. 

20 Each encl cap means is diiDc.nsioncd and configuR:d so as to fQllD a wcathcrtigbt seal 

with the mof elements to which the end cap means.is connected, thus, sealing the roof. 

In order to keep lcab from oCcuning between acljacem Rflcctor bac1ring 

panels or mflectors, the present DMmdon includca a plurality of wcatherdght panel 

2S acaJing means. The panel seating means (70), of c.OJMmtioml clcaip, arc 1ocatccl at 

various IClllUI including at the lateral ~ the~ edge, and the lower edge of 

each tdlector baddng panel, at tbc lateral edges, fJie upper .edge, and the lower edge of 
. . . . -~ ' . . 

30 A coJlcctor support means spans above and aero. the row of !dlccton, 

cxtmding from the apam>ing mrmbcr cap mew of a tint roof spanning member 
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. . 

(lOA) to the spanning m~ cap maa· of a .second roof spanning member (IOB). 

M shown in FIGURES 5 !mtd ~·the coJloctor s\Jpport mans comprises two arches 

(100) as the col1ector mpPort mc:mbas. Each arCh spans 1imn the spanning member 

cap mGlllS (50) on one ~ 1l'UIS to the spanning member cap means of a second 

s space 1n111~ A bearing. (102) ii 1ocatcd 'on each arch. A .driw abaft (104) ii 
' 

cmmcctcd to tho beating~ on each arch so• to comprise a rota1iDg means 
! . 

located at the Cen1l:r Of~ for the underlying roth:ctor. Lower support members 

(106) am connected to &id!M abaft. 

10 A mftc:cted solar mlagy coilector (110) is CODDeCtecl to the collector support 

IS 

mew by the lower support ilummcn. The pnfaaed collector for a~ 

arcuala re&ctor has a compound parabolic design, aa discJmcd in U.S. S,274,497 to 

W'mston. The co .. tor bas a conduit (112) through which an cnargy transl« fluid can 

be hc:atal and ciaculatcd. 

1bc driw shaft is lobatcd at the center of clD'Vltln for the solar cncqy 

COllCCllUaling rdlcctor. ~lower support~ (106) arc dimomioned such dial 

the solar cnc:agy collector is 'locatecl. down from the c:Cntor of curvature by a distance L 

plus or minus S% ~to the fonnuJa: L = (R • 1.1)12; where R equals the radius 

20 of the curvature of tho solai emqy concemrating aeflcctor. nc abow ammgrmcnt of 

clmncnts allows the solar enbgy collector to maw within a preclctmmincd and ddinccl 

foc:al :mnc for coJlcding rctlectcd solar enmgy from the solar enagy concen1rating 

rdcctor. 

25 In prafmcd anhocliainents, ·a c~ (101) is attached to the driw shaft 

/ (104). 1bo countcnvmgbt ~ ap fiuln the driw shaft member at an anp and a 

1~-;:·! •· distance with respect to die coJlcctor and haWlg a ·mdlicimt mats or weight such that if 

30 

a mem for posidoning the coD.cctor is disconnected 1tom comroDiag the roradng 

means, then the countaweight l'D1atel the collector outside of die focal collec1ion mne. 

17 
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A mcam for pali1ioning 1ho collectot is connected to the driw shaft (104). 

The pcJliticming means comprises an electrical motor hooked to a microprocessor 

which can keep the collector in an optimal poaitk>n_ for co11c:cting reflected solar energy 

tbmughout the .diumal solar cycle. 'Iho posilionins means has an electromapetic 

s clutch which can disccmnoct control of the step motor O\lm' the position of the driw 

shaft member, (not shown). A sigmJ. or a lack of one, can come fi'Dm one of three 

means (not shown) - a tanperatme semor ~ a pressure sensor means, or a 

position semor mcam. Jn some embodiments, a ~bination of such clcmci111 can be 

used. If the signal, or a Jack thereof; indicates condiaions outside of predetermined 

10 limits, 1hen die electromagne1ic clutch re1eues the clrlw abaft and the collector is 

aatomatica1ly mow:d away &om the optimal position in the focal collection z.one by 

grayity. 

A fluid ttampcrt SJ'St:m (not shown) co:mcds the conduit of each col1cctor to 

15 a thennal energy use means or ~ energy storage means. The fluid transport means 

circulates the IC>1m' cnqy- hcatacl fluid. Suitable enqy tlansf« fluids include clis1i1lcd 

water, but more prdnb1y for high temperamre appJicadon include silicone heat 

transfer fluid (HTF); orpnic synthetic HTF, or inhibited glycol HrF. 

20 Ulig Retlec:ton Without Reflector Backing Panels 

In the second variant of the single row reflector embodiment of the pn:smt 

inwmion, a plurality of rcflccton ~ used as part of the roo1ing surface, without the 

need for rctlcctor baclcing panels. The roof compdsca a plurality of roof spmming 

25 mcmben, u described abcM. Each~ has a COllC8W'I and cylindrica1ly arcuatc 

configuradon of up to about 120 degrees, a lower edge, an upper cdge, and cmwd 

lataal edges. The reflecton ~ disposc:d adjacent to one another in a single row 

bctwccn adjacent roof spanning m.cmbcrs for up to the cniitc length of the roof 

apamling members. At least ono of the c:urvecl lateral edges of at least one retlector 

30 disposed in each row attaches either to the upper panel support poin1s of the 

underlying roof spanning member~ to the lower panel support points of the underlying 

18 
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i 

roof spanning mmnhcr, at to a combination of the abaw. Each reflector is disposed 
I . ·. . ·.. .·.. . .· 

such 1hat the skyward smface is the concave surface. As in conwndonal solar. eDCl!Y 
i 

concentraling systems, ~reflector has a skyward facing surJ3ce that reflects radiant 

BOiar cnmgy. Also, each~ is dimensioned and configulm along tho curved 
. I . . . . .· 

5 lateral edges wb=in tho~ Jatcral edge of a rc1lector can bo pJaccd adjacent along 

the 'curvccl lateral edge m!anothcr reflector for the 1cngtb of the~ roof 
·. . f . ·. .· . .·· . 

spannb'8 mcmbcn IO•.., form 1hO ainP 10W of adjacent Rflectms belwec:n adjacent 

roof apanning members. baa. 'of ordiamy skill in the art can USO various matedala to 

com1rUct a ldlc:ctor ~fabricated metals or alloys d polishccl or ref1ectorl7.cd 
I ·. . 

10 sur&ces, and molded~. 0r composites with rcf1actmizcd 1urfacc:s.. 
I 

Non-reflective roolmg panels are usccl to close the sap between the lower edge 

of the re&ctors and 1he tQp of the roof spanning member closmt to 1hc lower edge of 
. . . t . : . ~. . . ' . '::. . .. 

the ret1cctm or to a load-bearing uprisbt building member closest to the lower edge of 

l.S the ldlcctor panel .. Each .... rcflccliw rooJing panel has lateral edges, a lower edge, 

and an upper edge climcnsloDed and configured as &:scribed abcM:. The lower edge i . . . . 

attaches either to the ~edge of an adjacent ref1ec1or or to a lower panel support 

point ne upper edge cidlar attachm to~ top of a roof spanning member adjacent 

to tbC roof spanning DlCDlbca" supporling 1hc upper cdp of the adjacent rctlector, said 

20 roof spanning member bcihg do8cst to the lower edge ~f thc ienector, attaches to an 

upper panel support point ~ said adjacent roof spanning member, or attaches to a 

load-bcarlng upright buil-member dose to the lower edge of~ raflcctor. 1bele 
I 

non- rcflee1ive roofing p .. can bo either trampanmt or 1n1111uccnt. 

25 As palt of the rooJins elcmmdl that form a wthcrtight wJ, tho present 
.J. . . . 

inwntion includes a pluralby of spanning member cap means, a phnlity of end cap 

means, and a phnlity d.ieatherlight panel mJing mmms, all as dcscribcd abow. 

In addiaion to the nkmog struc1Ure and 1he watherligbl sealing elements, the 

30 prclCDt inwntion also ~ elements ncc:csmy to ptber thondlcmd soJar 

energy 1i'ont t11e·reflector. 1hese clements are the 11111C as dacribc4 abow. 
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Double Row Roo{Embodimeng 

s An a1tematiw prefarecl embodinlent of 1he present inven1icm is to proWle for 
a pair af nflcctm between adjacent roof spanning member, such 1bat abuUcd lower 

c:dp to lower c:dp, thay can form an up to a 110 clcgn:o cylindrically arcuatc fonn. 

.As in the ainPs row cmboclimtn11, then are two maip ~. The 6ntU8CI reflector 
bactins panels, while the l«.oJld does not. Al in other emhodimcmts, the roof 

10 comprises a numbar of clemenll, starting with a phnJily of roof spanning members as 

dcscribccl abow. 

Utiqg Rpflcctor Backing Pancls 

lS ·· In 1he first wrilld of the doublo row omlwtimcmt, a plurality of ret1cctor 
bacting panels is med as part of the fQOfing surface. JSach reflector backing panel has 

a concaw and cytinddcaD.y arcuate ~of up to 90 dagm:s, a lower edge, an 

upper edge, and curwd laamal adps. The rct1cctor bacldng ~arc~ 

acljaccnt to one another along the rcspcctiw: cmwd lateral edges to fmm a first row 

20 and a second row between adjacent roof spanning memben for up to the mire lenath 
of the roof spanning inc:mbcn. The fimt row and the second row arc clisposecl such 

1bal the lower edges of the rct1cctor hacking panels in the first row arc adjacent to the 

lower edges of the rcJlectar backing panels in the ICCOl1d row. At least me of the 

cum:cl lateral cdgcs·of at.least one rdector backing~ ~in each sow. 

2S auaches eilbcr to the upper panel support poin1s. of du: ~~spanning 

member, to. the lower pancl·suppmt poildl of1he ~roof IJ*iaing member, or 

to a combma1ion of lhc ~ •. o..a of ordinarylldll in~ art.can vary the support 

points allowed through changing the atnmgth of the rdlector backing paac1. Thus, 

each reJlector·backing panoJ. need not be attarhecl to support points. Each teflector 

30 backing panel is disposed such that the skyward smface is the concava surface. Also, . 

each ndlector backing panel is ctimcnsionod and configured along the curwd lateral 

20 
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cdps whcmn tho curwd Jaaeral edge of a raflcctor backing panel oan be placed 

adjacent along the curwd lateral ccfsc of another reflector backing panel for the lqth 

of the underlying roof spabning mcmberao as to fonn the row of a4jaccnt rdlcctor 

backing panda. Ono of ordinary skill in the art can use various materials to canstruGt a 

s ~ backing panel, ir$1uctina fabricated metal& or alloys, and molded laminates or 

eompaaitel. 

10 

15 

20 

On top of oaoh ~backing panel Ii.cs a rcflcotor as dcscribcd al>Ow in the 

Single Row R.ciofEmbodUncnt sccdon. 

As part of the rooiinl clcmca1B that form a wcathartigbt seal, the pmcnt 

ilMn1ion incladcs a ptdty of spanning member cap means, a pJuratity of end cap 

means, and a plurality of waatherdght panel scaling mcam, also 11 dclcdbcd abow;. 

Jn 1ddidon to the toofing structure and the weatherdght scaling elemcn1s, the 

prcacnt ilMmdcm also codapdscs cJcmcnts nc:ccSsaly to pther the Rflectcd solar 

encqy &om the re.Dector. These solar energy gathering e1cmenrs are the same as 

dcscrlbed above in the mt valiant of th~ 

.mp, row embodiment. ' 

FIGtJRES 14 ad IS illuslr8tes the variant of the double row rctlector clcaign· 

that uses rc:tlcctot backinl panels. If a new 11ructUt'c is being built, then one would 

prefer to orient the roof sJ>:nnring members of the new structmc such 1hat the colloctor 

in die present inw:ntion ii oriented in a lengthwiae diredima, Le., folloM the din:cticm · 

,_,._~_ 2S fonnccl by the lower -- of tho nfleCtors, which is within 30 degrees of a tme NoJth .. 

:~;· · South axis. However, the ·prclscnt Dm:ndon. can be used on ·itrUCtmel havins any 

orienta1ion. Jn this pxcfc.fted embodiment, a plma1ity of tJai tnm (UA and llB ) 

arc used as the roof apm~ing member. Each· flat arms is comprised of a pluraJiay of 

web sections (12) disposeCI between an upper chord (13) and a lower chord (15). A 

30 plurality of 1ran1Wne joi$t mrmbcrs (19) arc ccxmccted to the lower chord. With mch 

a .flat truss, the upper ~1 support points (17) are located at or near the upper chord, 
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and 1ho lower panel support points (18) are located at or nc:ar the lower chord, the 

1ra111vm1c jomt members, or a combination thcno£ The .flat 1nJ88eB are dimensioned 

and canfiprcd to support the weight of d of~ roof supported elements dcscnDcd 

bolow, as well as ccmwndona1 dead~ such as roof-mounted air conditioning 

s elemem, and JM loads, such as wind and mow. 

With the present improwmcnt, a reflector backiDg panel (20) underlies cadi 

solar mqy concentradng mlcctor (30). This reflector backing plllOl has a concave 

and cylindrica11y arcuatc c:onfipration of up to 90 dcareea. a lower cclp (22), an 

10 upper edge (24), and CUMKl Jatma} edges (26). The rdlector bdiag panels are 

dimensioned and configured along the curwd lateral c:4gcs such that one reflector 

backing panel ean be located latenlly adj~ Jo another rctlector backiDg panal so as 

to fmm a row of rcf1cctor backing panels extending for up to the length of the 

... undcdyina spaee trusa. In addition, .the reflector b8*as panel is made so as to 

IS provide dimensional or confipndiona1 ml>i¥ty .to tho overlying reftector. Suitable: 

embodimen1s of the rdlcctor baddng panel are dalcrlbed.abCJve. 

A plurality of flmdblc soJar CDC1'.&V conccn1la1ing rcf1cc.tor arc used. Each 

rcflmor (30) is flc:xiblc enough to assume a concave and cylindrica1ly arcuate 

20 con1iguration complezimtmy to tho underlying ~_,..backing panel. Each reflector 

has a lower edge (32), an upper c:dp (34), and, when in place, cmvcd lateral edges 

(36). The lkywanl surface of the reflector is.~ ~ surface. Each n:flector is 

dimcmioncd and configured along tho lateral edges such 1bat one reflector can be 

Jocatcd adjacent to another reflector so as to fonn a mw of rcftecaors cxtmdiag for up 

2' to die length of the undcdying space ·truss. Such a raJlcctor can bo comprisccl of a 

ullnMo.lct-stabilizd pJasdc: hning•a reJI~ concaw aurfaco as. described abow. 

As part of the nx>Jin& clcmcnts that fmm a wcathcrdght scaJ, the piwnt 

im.mtion includes a pJuraJity of apanniDa number cap means (SO). Also incJudcd is 

30 tho end eap means (60), nOt sbcnvn in FIGURES 14 and IS. Both of thcso elcmm1s 

are as doscribcd in tho Sinslc R.ctlcctor Row section. 
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In order to bop isab mm occuning betMcn aqjacent reflector backing 

panels or reJlecron, the Present inwntion includes a plmalif¥ of weathcrtight panel 

sming means. Tho~ ni;og means (70), of cOnwntiona1 design, arc located at 

wdaus IC8lllS including .• tho· lateral edges, the upper cdp, and tho lower edge of 

s each reflector bacJring paiaoL 

A coDcctor ~means spans arma and abaw tho double row of rdlccton 

a dcscn"bed in the Singlo1 Row RoofEmbodime.nl sec1icm. 
!.· 

10 A reflected solar"~ collector (110) is conncctccl to the coDector support 

means by lower mpport lhc:mbGn. The coDoctor has a .compouncl parabolic dcligli is 

locatccl and operates, aa cbcribcct in the Single Row Roof Embodiment sec1icm. 

A fluid transport~ (not shown) connccta tho conduit of each coktar to 

15 a thcnnal energy use --·or an anagy storage 11111111. The fluid transport means 

circulates 1hc solar enqy- heated fluid. 

Using &eflcctm Without Ret1actor Bac1dng Panels 

20 In the sccond varijm of the double row embodiment of the prmcnt inwntion, a 

plmality of reflc:ctors is mW aa part of the roofing surfacct without the need for 

rcflcctor backing panels. The roof comprilcs a plurality of roof spanning members, as 

descaibed above. A ·plmality of reflectors is used as part of the roofing surface. F'a:h 

mflecto1' has a CODCaYC and C:yJindril;aly arcuate configuration of up to 90 degrees, a 

lower cclp, an upper~ and curwd·1atcra1 cdps. ·ne rctlcctom are disposed 

adjacent to one anolher abig the respecdve cuned Jatcra1 edges to fonn a first row 

and a second row between adjacent roof spanning members ccnming the entire length 

of the roof spanning mrmbon. The fint row and the second row arc clisposed such 

that the lowei' edges of did mflecton in the :first row ans adjacent to the lower edges of 

30 1hc rda:ton. At least one of lhe curved Jatcra1 cdgcl of at least one JdcclOI' disposed 

in each row attaches either to dtc upper panel support points of the undmtying iaof 
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spanning member, to the lower panel support points of the 1llKbt.yina roof spanning 

member, or to a combination of the abcM. One of ontinaly lkil1 in the art can vmy 1he 

support points allowed 1hroasb changing the strcnlfh of the rdlcctor. Thus, each 

rct1ector neccl not be attachad to support points. Each reflector is disposccl such that 
.. . . 

s the .akywanl smfacc is the concaw surface. Ju in COl1VClltional solar encqy 

concentrating systems, each reflector has a skyward facing surface 1hat reflects radiant 

solar energy. Also, each reflector is cB111c11sinncd and configmai along the cUM:d . . . . 

JatGral cdgca whrnin tho GUl'Wld lateral cdp of a rcflcctor can bo placccl adjacent along 

the cuawd lateral odp of another reJlector for t,be length of the undcdying roof 
: . ..; ;, 

10 spamriDg member so• to fmm each row of adjacent ld1c:cton. One of ordinary skill 

in the art can use various mataiaJa to comtmct such a ldcctar, including fabric:atcd 

metals or alloys with polished or mflcctorized surfaces, and molded laminates or 

compolita widl rdlcctorizcd smfaccs. 

IS Aa part of the roofing .clcmcals that form a weathedigbt acal, the prcacnt 

imadkm includas a plurality of spanning member cap means, a phn1ity of end cap 

means, and a plurality of weathertigbt panel scaling means, all as described above:. 

In addition to the roofing structme and the weathc:night sealing dcmcnts, the 

20 present inwnlion also QJIJIJX:ises elemen1S ncx:cssaty to gather the rd1ected solar energy 

from the reflector. these solar encqy pthcring clements arc the same as described 

above in the first variant of the single row embodiment. 

Additjmpl Fealm'es 

Prdcm:d cmbodimcmts of the pn:aent ilMmdcm, whether of the Bingle mf.lcctor 

row embodiment or 1hc ctaublc nt1ector row embodiment, in vadants using retlectora 

only or retleCtor backing panels, can include a number of adclidonal features. For 

30 cxamplD, whm selecting a 1nm for 1he roof spanning member, •one ·would if 

spanning greater than 24 feet and not clclidng suppm1ing uprigbls belween the ends of 
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'i·. . .. .· _:. ... 
the roof spanning DICDlbC$', one can choose bcmccn a apace truss or a flat truss to be 

Used in the JRIGllt .OD. With a~ ·space truss (10), one can use a triangalar 
i . . ·.. . . .. 

design, •shown in FI~ S, -~- 9, 11, 1; and i3, a complex space truss (9) as 

shown in FIGURES 1~2,, or a:flat1russ (11), as shown ill FIGURES 3, 4, 7, 8, 14, 

' andlS. 

10 

i . . . 
! 

i . 

In all~ ... re1lcctor bac1dng panels, the rdecton mcl the 
. I '.• . ', . ' 

. ~ . ; . . .. 

underlying mlcctor bad#& panels can be dimensioned and configured such that caGh 
. I . . . , .. ·-. .· 

rdlcctor may be dctachc~ ~removing the undorlying nflector baclcing pwl 
= ~ .... ··I . . . . 

and without atfec1ing the Weadlmtisht panel sealing means. Such a ccmfisuradon 
. 1 .. . . . . 

allows for the easy~ of retlectors without disturbing the wcadtertigbt 
:1 ... 

intqpity of the roof 

Another prefmcdifcature for the present roof is to pnMdc for guUcr means at 

IS the lower edges of the *ton. Two benefits arise &om this pracdce. F"mt, the 
·.; .· 

gutter means rcmow dcbrjs &om sctding OD the rctlcctor sur&ce, maintaining a biah 
reflcc:tMty, and dms, ~yield for the solar eneJ1Y COllCClllradng components. 

Second, the ptter can be ~to be wide enough and s1rong enough to support a 

pcnon, maintcnancC cq~ and the like. . Thus, maintcnancc can be pcrfonncd 

20 OD the roof without~ to step on the retlcctors, thereby prewnting damage to the 

rctlce1iw IUl'faces. The prcacnt roof can haw a pJuraJily of guuer means, each gultm' 
. . .· .. 

means (80) being located between adjacent roOr spanning mcmbcn, as shown in 

FIGURES 1 to 11 md 14 to 15. Each gutter means extends the length of the rOof 
spanning memben and is located below the. lower edges of die row of adjacenl 

2S retlccton. The gutter means are ccmnc:ctcd either to the undedying roof spanning 

member, tho lower panel sUppolt poinlB, tho adjacent miectors, the iuljacent reflector 

backing panels or a combiilasicm 1hm:of. To maintain the weathenight integrity of the 

present root; a p1urali1)' ofwcathcrtigbt gutter snling means is included with the gutter 

means. Each gutter~ mcana (82) is disposed betwDcm each gutter means an4 thc 

30 loMr edges of the adjacent reflector backing panels, the Jon.r edps of the adjacent 
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rat1ccton, or a COllibinldail 1hcrco£ Such scaling'lllClalis arc of conwntional design 

and are bown to daoae of skill in 1he art. 

To enbanco the 1llility of tho pnunt roo( imu1a1ion mcam can be prcMdc4 for 

s ~various roof IUl'face componen11. Thus, the retlector backing panels, reflectors, 

end cap means, spannina member cap maam, and pttcr means can have an insula1ing 

mcam disposed bmcath 0r attached to dlCle cloments or incorporated ilito these 

o1emcnls guuer mems. 

10 · . Aaothcr prefemxl feature for 1he present i1Mmtion is to use daytighling means 

in the roof 10 11 to lower Jiabting co111 for the undedying muctme by prcMding for 

ambient light to go into the structure. A day~ means can be made of either a 

transpan:nt or translucent mataia1. One way ofprcMctiag daylighdng comprises 1he 

spamdng member cap mc1111 being dimensioned and configured such that at least one 

JS dayligbling meam idocated cm a aurface of the SJNlllDing member cap means. In other 

words, ~glass panda can be inset into the spanning cap mcans, not shown. A second 

way is to 1l80 a nilecl transparent or substantially 1ramluccmt claytighting panel (90), as 

shown in FIGURES 1 to 4. Such a panel is dispolccl aubatantiaJJy vmically from the 

sumcc of the spamdng member cap means. A daylighting panel housing (92) is 

20 attached to the spanning member cap mcam, said hOUling being dimensioned and 

configun:cl to fonn a weatherlight seal between the raised daytiglding panel and the 

spamdng member cap means. A third way of daylighting is to use a lramparcmt or 

substantially traDBluccnt daylighting panel (94) in phlCD of a rcflc:ctor, or if used, the 

reflector and the unc:lcd)ins nflcctor backing pane~ as shown in FIGURE 14. This 

2' dayiighling panel would be dimcmioned and configured 10 as to fmm a wcathcrtight 

seal with cilhcr an· adjacmt clayJiahdng means, an acljaccnt rdoctor, an adjacent 

reflector backing panel, or a combina1ion thereof. A fourth way to povide dayJighting 

can be used in the prcfem:d single reflector row embodimcn1s. Hero, one or more of 

the non-retlcctiw roofing paneJa can be substituted for with a ·1nmsparcnt or traml.ucent 

30 replaccmcnt daylighting panel (94), also shown in FIGURE 3. Any combination of the 
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abcM, in the .appmpriato roof cmbodimmts, can be used to provide a dcsiml lewl of 

dayJighdng. 

Another .featun; .~·for.the pmrcnt roof is to provide for tho wcathcrlight 

s panel scaling means to ~ iiitcaratcd iD1o the mtlecton, the reflector bding panels, the 

non~ roo1iag ~ or the repJacemcnt dayJi&bfina panels by designing the 

edges of these roofing..--. elemc:nta to Jlaw. aa imerlocking means that does not 

allow water to pcnctlatc between such acfiaccnt roofing elemcnls. 

10 AB publications ~ unpublished patent applicaliom mentioned herein arc hereby 

incorporate4 by mermce thereto. 

Other~ of the present itwmtion arc not prcscnted here which BR 

o1Mous to those of ~.skill in the art, now or during the tam of any pa&ant 

IS issuing from this patent specifica1ion, and thus, are within the spirit and scope of the 

pment ilMmtion. 

20 
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c) a plaraJity of B9lar cmei'gy coiiccnCrating l'dlectom, each rdlector having a 

~ ~ l1llface that retlec1s racti.lt solar cnc:rgy, each reflector haWtg 

an upper edge,! a lower edp, and J8teral edges, alid each reflector bc:ins 
dispoaed on toJ> of the ·skyward smfaco of an undcrlyina reflector backing 

s panel; 

10 

d) a p1ma1ity of~ mcJDbcr cap- ·each spanning member cap means 

boing ~either to the top of a tOof ipamring Dicmbcr, the upper cdse 
. ' 

of a rcflccror, or the upper··· of a reflector baCking panel, each span11ing 

member cap --CxiCnding J.engthWisc for the Jmgtb of the roof spanning 

member and eXtcncting Jatcnlly across 1hc roof spamring member, wherein 

each 1p11ming ~ber cap means is dimensioned and configured so as to 

fOJm a~ seal with the retlector backhlg panels and tho roof 
; 

• lllCllibcr: 
lp8llDIDg • ' 

c) a pluratity of CsW clp 1ncans, each end cap means' being COllllCCb:d to roof 

elemen11 selected 1tom tho group· consisting of an outside lateral edge cJf a 

reflector, an outside Jatc:ra1 edge of a retlcctor bac1cins panel, an OU1Side edge 

of a spanning died.er cap m~ and an outside load-bearing building 

member, each~ cap me8ns being dimensicmcd and configured so as to 

. Coma a wc:atherdgtit seal with thC roof elements tO which the end cap means is 

20 conncmd; 

2.S 

f) a p1uraJi1y ofWcathcrtight panel scaing means, said panel scaling means 

being 1ocatccl at thC lateral edges, the upper edge, and lhc lower edge of each 

rc:flcctor backiDg panel, at the lateral edges, the lipper edge, and the lower 

edge of each rcflcctor, or a combination thereof; 

g) a plurality of collcetOr support means, each co~ support means being 

disposc:cl abCJw·cach row of adjacent re&cton, whenin each collc:ctor 

111pport means cOmpriscs a plurality of collectoi support mcmbcn attached to 

acljaccnt spannibg member cap means or the undcdyilig roof spanning 

members or• adjacent spanning lllember cap means, rhereby spanning 

30 .tiom the top of:a first roof spannini member to the top of a SCGond acljaccnt 

roof spanning member, at least two collector support mcmbcn being disposed 

29 
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betwmi saicUint roof spanning member aau! lccOnd roof spanning member 

10 II to aDow a rcflcctad aoJar CDCJIY collector to ll10W within a 

pndctmninecl focal mite for collecting reflected solar enqy :&om the 

underlying !dccton, said col1eQm support members being dimensioned and 

configun:cl so as to support said col1cc:tor; 

h) a plurality of mlcctcd solar encqy collccton, each collector extending 

Jmgthwisc across a row of adjacent !dcctors, each collector being connected 

lo at Jr:ast two collector support mcmbcn IO II to be di&poacd to IDCMI within 

the focal collcc1ion mnc, and c:ach collector IMm'I ctimemioned and 

10 configurecl to recDiw the rdccted solar enetJlY into a conduit lhrough which 

an enqy lralllfer fluid can flow, said fluid being heated by the rcflccted solar 

energy; 

.· i) a means for positioning each collector in·~ optimal posi1icm within the focal 

·col1ce1ion zone: for each collector throughout a defined.so)ar cycle, said 

15 .. posidoaing:mcam being comteck:d to each coJlcctor support means; and 

j) a 6uict 1ransport means which c~ each conduit to a thennal energy use 

meam or ... energy storap meama, whcnin the fluid 1ransport means 

circuJatm 1he solar cnargy·hcatcd fluid throush 1hc plurality of conduits. 

20 2. The roof having an integral solar eneJIV COllCCD1l'aling system of Claim 1 wherein 

each roof spanning mmnbar compriacs a spm;c truss selected ftom 1hc group 

. consisting of a simple space lrUll and a coqllex sp:c truss, said space 1nlSS having 

a plurality of web sections ccnmccting at least one upper chord 10 at least two lower 

chords wherein the upper panel suppOrt points are located near the upper chord and 

the lower panel support pohds an: located near the lowc;r chords. 

3. The roof having an intepl solar enmgy concentrating system ofCJaim 1 whcrc:in 

each roof spanning mambcr compriacs a~ truss luMng a p1uraJity of web 

members disposal between an upper chord and a lower chord, ancl also 

30 complising a plurality of 1ran1Wne joist members being cmmccted to 1hc lower 

chord, the upper panel support points beipg located at or near the upper chord and 
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the lower plnc1 suppOrt points being Jacated at or near ~ lower chord, the 

tnmsvase joint mcmbcm, or a combiaaiion tbemof. 

4. · The roof having an idtagral solar cncrgy concentrating system of Claim 1 wherein 

' lhe ndlectors are dim!Ansioned and cmfipred such that each rcflcctor may be 

detached, rcmowd, ad rcp1acc:d individually. 

5. Tho roof having an idtagral solar energy concm1raling system of Claim 1 a1so 
' -

comprisins: 

10 a) a plurality of guttat means, each gutter means being located between acljacent 

20 

roof spannhig ~ each gutter...._ c:xtcnmng the length of the roof 

spanning members and being 1acated below 1hc lower edges of the row of 

adjacent :rdlcctorsJ said gutter means being conncictecl either to the unded)'ing 

roof spanDing ~' tho lower panel support poDs, the adjacent reflccton, 

tho adjacent rdc:ctor backing pancla, or a combination thc.n:of; and 

b) a plurality of~ gutter sealing mcam, each gutter SAJing mcana being 

disposed bctwcen·eiaeh gutter means and the lower edges of the adjacent n:tlcctor 

backing panels, thc• loWer cdgCa of the adjacent rdlectors, or a combinadon 

thereof. 

6. The roof having an .... solar cnmgy concentndng system of Claim s wherein 

fhc gutter means has an insulating mains disposed beneath the gutter means . 
.. . ~~-· 

7. The roof ming an ~gral soJar enagy .COllCCD1rating Q1tc1D of Claim 1 whcnm 

25 the nflcctor baclring PaDcJs, the end cap means, and ., spanning member cap 

means have an insulaDng means disposed beneath or incorpontecl lhcnin. 

8. The roof .having an ~tcgral solar energy coaccnrradng system of Claim 6 wherein 

the reflector baclring J>ancJs, the mid cap mew, and 1ho &paming member cap 

30 means haw an insulating mcaas disposed beneath or inCOlpODtecl1hcrcin. 
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9. The mof hning miJntqpl solar C11C1Bf ooncentn.tini iystrm of Claim 1 whcrein 

wcathcrtisht paDGl llG8ling mans am intogratccl into the 1atcr.a1 ~ the upper 

edp, and the lower edge of each ndlcctot, into die latcnl edgca, 1hc upper edge, 

and the lower edge of each reflector backing panel, or a combination thereo[ 

10. The roofhnina miata&ral solarcncqy ccmccntratina systan ofCJaim. l wherein 

each co1lcctor is odcnted hmgdnviac wilhin 30 degrees of a true East-West axis. 

11. The roofbaving ID integral solar CDrqy coaccn1ndng system of Claim 1 wherein 

10 1he spanning member cap IDClllll ""' dimemionod and ccmfiguRd auch that at 

least one dayJigbdng mc:aas is locate4 on a amDce of the spanning member cap 

means. 

12. 1bc mofbaving an iDtcp'a1 aolar cnrqy conccntra1ing system of Claim I baWag at least 

15 one rcflector·and, the undedying Rflector backing panel rqJ)acccl by a ncm-reJlective 

roofing panel, said llOIHdCG1M roofing panol being ~cmsioncd and configured to fonn 

a weathertight seal with an adjacent mtlector, ~ adjacent reflector backing panel, or a 

combination 1hcrcof. 

20 13. The roofbmng an integral solar~ concen1rating system of Claim 12 having 

at least one reflector and the uncbtying ndlector backing panel or at least one 

non-retlectiw mo.fin& panel n:pJacecl by a 1l7iDlpalmt or subatanda1ly translucent 

daylighting panel; saicl daylighting panel being dimcmsionccl and configmed to 

fmm a weathertigbt a with an adjacent daylighting means, ;m adjacent rcflcctor, 

25 an adjacent rct1cctor backing panel, a non-rdl~ roofing panel, or a 

combination thereof. 

14 .. A roof having an integral soi. energy COllCCldrating system comprising: 

a) a plurality of IOOf apannins members, each roof apaamiug member spanning 

30 1iom a fint updght load-bearing building m.tmiber of a roofed lllUc1Ure to a 

ICCOlld upright load- beating building member of the roofed structum, each 
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maf apanaiDg ~being saparated 1hnn Ill a4jacent roof spanning 

member or an out$ide waD of 1he roofed ltlUdUl'e.by a distance at least 

11ifficient to aUow 'a IOhlr magy CODCCD1ra1ing ro&ctor to be clisposecl within 

tbat dFmr.c, each soof spanning member bMlg a p1urali1y of upper panel 

s mppmt points, a plurality of lower Panel support points, or a combinadon of 

upper panel suppdrt points and lower pand mpport points, said lower panel 

support points· apaCcd autwmd ·fi:om and clown from the upper suppOrt pointa, 

and each mof spanning member being dimcmioncd and configarcd to support 

tho wei&bt of an of the mof-mppormd clrmm11 in paragraphs b) to i), •wen 
10 

1.S 

II convellfoDa1 roDf-DlOUllfaCI dead loads IDd Jiw loada• 
. ' 

b) a pbnJity al solaf cncrgy conccmrming reflectors, each :n:flector JuMng a 

concaw and ayJincldcally arcuate collfiguralion of up to 180 clqpcs, a lower 

edge, an upper ecfie, and~ edges, wherein the upper edge or the upper 

portion Ofat least one of the lateral edges of at 1cat one n:tlector, disposed in 

a roW of adjacent lct1cc1on, auaches to the upper panel support points of the 

underlying roof spanDing member, the 1owar edge or the lower pm1ion of at 

least one Of 1hc Jatcral cdp of each ret1cctor attaching to the lower panel 

support points of the underlying roof spanning member, or a combination of 

mch upper panel qport points and lower panel support points, each rdlc:ctor 

20 being disposed 1uCh that the skyward surface of each ldector ja the COllC8\'e 

aurface, each rddctor' having a skyward facing smfaGc that rcflcc1I radiant 

solar OllCllY; and each retlcctor being dimensioned aDd ccmfigun:d along the 

lateral edges wham the Ja&eral cdp of a n6ctar can be pJac:cd actiacmt 
alcms the latml aap of another ldlcctor cxtcnc:lina for up to die 1eDgtb of the 

undcdying roo£ •ai"I mrmbcr IO m to fmm the IOW of a4jacem raflccton; 

c) a pluralif¥ of apaaning member cap means, caGb spanning member cap means 

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

of a :n:flector, each spanning member cap means c:xtendiag lengthwise for 1hc 
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md ccmfipncl so 11 to form a wa1herdgbt seai with the rdlectors and 1he 

roof spanning member; 
cl) a p1ura1ity of end cap means, each end cap mcani being commctcd to roof 

. . 

c1cmcms sclcctcd from 1ba group MDRisting of an outside latml edge of a 
. . 

ldector, an oallide ldp of a apm•niq member cap means, and an outlide 

load-bearing bui16!a member, each end cap DlCllll being climcnsioncd and 

configurad so as to fmm a weathordgbl. ICll with tho roof elements to Which 
tho end cap mans is connected; 

e) a plura1lty of wcadicrtisbt paDr! ..ting mr.ans, uid piad scaling means being 

10 1ocatccl at tbD 1deral alp, 1ho upper edge, and the lower cdp of each 

mlector; 

f) a plurality of coDector support mans, each collector support means being 

ctillpmed abcM each row of adjacent mlcctm, whcnia each col1cctor 

suppOzt mc:am co.aapiscl • plunlily of ca1leCtor supparl members auachcd to 

1' adjacent spmning mamber cap mow or tbe undedyingroof aparming 

membcn of 1he acfiacmt lpllU•i•C member cap mew, tbmby spanniaa 

ftom tha top of a 6at roof spanning mem1Jcr to the top 'of a sccmid adjacent 

roof spmmiag member, at lcaat two collactor support membm being ctillpmed 

~ uidfint IP'l••ing member and ICCOft4 spnnring member IO II to 

20 allow each rat1ccted ... "1IClaY colloctor to maw .witllia a pmletennined 

focal m for colllGlina rdactact ao1lr energy Dom the underlying~ 
. . 

said coD.cctarsuppalt ~bas beina. ~and can&guml so 11 to 

mpport said eoDcctar, 

I) a pluraHly of ra&cicct soJar 111C111)' coDcctora, clCh collector mending 

h:aglhwisclCl'Oll a IVW Of ldjlcmt nflcGtDD,• cam colcctor bcilc conncctCcl 

· to at least two colcctor mppod ~-sou to bC dilpOeccl to move within 

.1he focal collection mno. ad eac:h collactorbeias dbnemnacd md configmed 

1o recciw the rdCctcd solar cnasY ialo a condm 1braUgh whidl aD. CDalY 

1nlllfer tluic1 can flow,~ ~ bcina hcatad by the rcflcctacl solat mcigy; 
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refJ=ton, said gattcr means bcina cmmectlld ~to the underlying mof 

~ member,·iho loWcr paDcl support points, the adJaccni rcflccto1'I, or a 

combinadml dunoJ; -· 
b) ·a plurality of M:lthcdfght ·ptlcr 'Citing mcnDs, each auttcr wHng means being 

s clisposcd bctwccn each pu. meani and 1he lower edges of the a4jacent 

reJleclmL 

. . 

wcathcdfabl paaa1 waq meam are ialegraaecl into the lateral c:dpa, the upper 

10 edsC, and lhe lower edge ofcatllndlCctar. 

20. 1be roof having Ill imegral llOlar CDCllY COllCCldradng system of Claim 14 wherein 

each colcctor is odentat lcngtbwise within 30 dqpcs of a lrae East-West axis. 

ts 21. 11te mofhnina m infeanl aoJar cnqy~ QBtem of Claim 14 wherein 

the .P..,niug ...... cap - are clilllensioncd and cOufiamed such that at mt 
oiae daylishting nm ii Jocak:ct· on a surfaco (Jf the spanning member cap maw. 

22. The roofhaina Ill iilalsrat m1ar enagy cOaccnlr3dns Qlfall Or Claim 14 hzviDg 

20 at last Ono clayli&hdDI meas,·.~ caCh dayJi&hting mew c:omprilca: 

al a raised llausparmt or 1nb1tandaly---:daylighling panel diapolecl 

. sublllln1iallyWl1icaD)' from dlC .ur&l:e Of 1he .,.,mag lllClllbcr cap means; liDCI 

b) a~ pal houshia attachccl to~· .jmi11g mrmbar cap means, said 

housiDg beina dia~ Gcl.GODfiguFOd tofmm .~ wl between 

25 ' the nilcd ~panel and 111ospnliDg inembercap means. 

23. 1be mofhaving Ill •• ~ lolar ~ c0Jaatz8dug IJltam of aaim 14 having 

at ... om iaflCCtor ~by a lnlllplnllt ~ mbliandaUy tnnlhJccal 

~ pwl, uicl ~ Pmel.bemg dimclllkmed ~ cc.iafipn:d to . 

30 form a wadaerdabt ml With. m adjacCnt dayJiahdna mm, 111 actiacent mllctcr, 

or a combinadm duno£ 
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24. The roofha\'ing ~-~solar CMl1D' coacmtmdng sytlCm of Claim 14 having 

at least one reflectOr ~by a non· rdcctiw roofing panel, said noa­
rctlccdw mo1ing ~being~ and COllfiaaml iP fonn a wcathcdight 

·' . ..· .. 

' seal with an_~ fdector,_or a combiaadon 1benot: . I : ·.. . .. . .. · . ·. 

~· 1hc roofhaWJg an integral soJar enazy concadrltiag l)'ltcm of Claim 24 hMlg 

at Rt one~ or at least om llOD:fttlcctM roofing panel rcp1accd by a 

1rlmp3rcnt or subsfantid>' 1raDSluccnt daylighting~ aai4 claytighting panel 
10 hems dimemiontd Gd ccmfigunld to fimn a wmhcttight wl with an •&lacent 

dayJfahdng nm, an a4accat n:fk:ctat, a non-nt1ectiw l\lOfina panel, or a 
cOmhinaticm dleno£ 

; 

. 1 . . . . · .. · .. ··.·· . ·. . 

26. A roofluMq an -+am solar mmgy COllCCDlalina l,YltCm GOmprisina: 

is a) a~ of roof spnina inembera, each raaf spmning llllmber spamling 
fivm aintupsiatit~ in.-w;.. ...._of a mofc:cl atmcUJre to a 

ICCOlld .... ~ had~.~-of., mofc:cl l1rUC1Urc, each roof 
" . . . ; ·. ···.. ·' .: . . . 

1pem•ingllicmbcr;bailag .-pazatcd flmn m 14iaccas IVOf,,... member or an 

amide waD ofdlo mofcd stmctun: by a ctm.aceai_~ 11dficilllll to allow a . 
. . . . 

· 20 rdcctmhacfdna~.arasolaremqy_~ntlertarto be dispOled 

within that distanr,c, each nd 1pa1111ina mombcr Jiavina a pJni3litJ of upper . . . ~\ ' .. '. :. : . . : . .. ' . : . ' . 

panel support poinJlt a phiraBty of Jcnnr pm1 mppo11 poi1lll, or a cqmbimdoa 

of upper panei ..... poiml and b.-~ lllfJPOd poinfa,. llid lower panel . ., •.'·. . . . . . ·.. . 

support paints ~-outward trom and cbm flOln .0 uPPzmpport poiml, 
;! ·. ·. .:··=. . -·. 

1S and each roof 8P"'l'ingmambcr baiaa di·~..-. c;onfiprcd to support . ·. . :\· : _:.· .· . . . . .. .··. ·.·'·:·:·,:·.:· . 

the 'Mi&ht of an of the roof-euppcnd clanema m pal'ISlaphs b) so k), 11we111 

conwational roof-~ clad .. mlliw loads;. 
! • ,. . . . . . . 
. , 

b) a pJura&y of idt:Ctor bacJcinapanc:Js, ... ~ backinapanal ha\'ing • . .. . . ·' ·1: .. ' . . : ... · ... ::· .. ·,. ' ·.· .. · .· , .. ·.:. ' . ' '· 

concaw and~ aa:aato configtntian of up to about 120 ~ a 

lower edge, a-· llld Jatcral crdp, Whcnia at lcaitoae of dao lata'al • . . •! . .· • • .. . •' 

ccfps of 81 lcut me n:fJector bacldag pwJ, .... in. row of acljaccnt 

37 



. l!: ~ ~ -Ull -0 ""' 

- . . • I i . l t I a l J t f ~ f ~ i If l 1 ll < 

~ 

-1 t ! j i tl . i l ~ ! i : I i i ~ t I t I ! I t 1 I ~ ir f :; 
' ~ ! · ii J J I f r ~ I . f ! { J I J i f. f I ! J J J l ! f -~ 
l ~111i• -1lff 1,rllt'l·~~~--·1 

~ I . If ·t & . i ~ f 11 t I t . . t 6 -~ • l l t I t t i ! t 
rJlf: I J f 'l ,f ·J-it .1 a: trr 

. t I 1 i 9- t • I l ·~ l g f. J. t •. ! 



I.. 

10 

W0"'24012 : 111111111111111111111111111111 ' 
* C :·· L M S * , 

DlClllbcr and maWins laterally . .,... tho roof spanning member, wherein each 

apaDning mcmbcf cap_meam ia ~and c:oufigurccl so as to form a 

_ _. .. ~seat with die mflector •-=_.._and the roof · ft'-..- . . ~,_..... . spamnng 
. member; 

t) a phalityof en4 cap lllCllllf each md aap lllClllll bcina.~ to roof 

olcmm1s ICIComd tram the PJDP Caaaiad"I of an Oufllide rdlcctor, an outside 

. rdectar mctm8 panel, ID CJUllido spamjng member cap 111C1D1, and Ill outside 

J.oad..bcadnabuUdina member; .each mcl Gip mcan.t bcing.dimmdoncd and 

confipn:cl so uto fann a~ seal wida Che l1)0f c1emmus m which the 

cad cap mew~ cowcted;· 

S) a phlraliay at~P-t !C!lq mnm, Mid pancl_snhg~ being 

located at the lateral edges. the~ edp. llld ~-lowc:r. of each reflcc1or 

backing pw1, at the Jatcral cdpa, 1he ~edge, and thc_loMr cdae of each 
. . . 

rc:tlectar, at dac·--cdp, ........ edge .. the Iowa' odac of each DOD--

·rcflec1M roa&nJ·panei, or a combialdoa.tlmat; .. · 

h) a plarality of cOJlcctar llJPPOltmew, .. eacb.coDeator ~ ~-- bc:ing 
. . . . . . 

clilpoRd UcM:esh IUW of 84a:cmt ~ whcninCIGhcollcctar suppolt 

mew cmllJH
0 

• a p1urdty of aollactar mppart lllClllbcn attlGhod. to adjacent 

spamjng mcntflcr cap 111C1111 or thcnmdafJillgmof IP"'";.11 memben of rbc 

20 ~·•m•ik-a lllCllDber cap nm, ...-,.,. .... ingfrQJD the 10p of a fint. 

roofspannina-.m to tbD top ofa __.s ad~raofs;+m•i"Smcmbcr, 
. at least two Collactar . It memben being clilpoRd_ bctnm saicl first luppar . ' . · .. 

spimiag. lllGIDbCr aad ICGOlld apmning member IO II to aDow·cadl Rflcc1cd 

· CDCllYIOlar~tomtM widin• pecMeamiuccltbcalmao for coDcoq · 

rdr:CtedsolarCncqytium the ~udl!Dctontaid ~ mppolt 

mcmbm bcinlcti.._aioMcl ad coadiganld,IO to IUppad uicl collector;. 
. . . . 

i) a p1url1ity of nflectecl a. CllCllY c:ollcctan, cac:h.coJkctor c=dCDMla 
. . . . . 

lqdnvisc oVl:ra row of a4Jacmt ~ caGb collector being cmmccted to at 
. . .. , . . .. 

Jeast two Coll&ctGr supporl lllllllberl IO• to be clitpar4 to mow: within the focal 

collcciioa·mno; ind eac&ooDaotor-,. 61!Cll'ioaecl wl mnfijlm:d to rccciw 

'· 
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. ·the ndlect.ed .om~'Camgy into a conduit tbrough wiich a CDDl'g)' nnsfcr fluid 

can &ow, said fluid~ hClted by the mJlcded IOlar magy; 

J1 a means for pcllitioning each collector ma opdmat posidoa fthin the focal 

colJection mne for each coJlector 1luoughout a defined soJar cycle, ·said 

5 . positioning mew being COlllleCted to each collcctar support mcau; and 

k) a fluid lrampmt 111Ca111 which cmmoo1111Gh coaduir to a tbeaml .. lllBllY me 

mcmt or ID C11C11Y llanp.tnm; wherein tha fluid llwport mcaDI circuJatm 

the solar DllC.ll)'-batcd fluid through tho plurality of conduilL 

10 27. The roofh.Nng an integral solar encqy conmabadiug system· of Claim 26 wherein 

each roof•oojng lllCIDbcr r.ompr:isca a..,__ solactod imn the group 

coneisring of simpJo space tnl8RI and compla spaco1nm, each. space trua 

luMng a p1uralily of web RIGtiom CODDecting at !wt one upper chonl to at hmt 

two lower chmdt whcn:in·thc upper pw1lupportpoimarc1ocatccl near the 

15 upper chofd and 1hc lmn:r pmal support poin11 ll'O loc:ated Dm' 1ho lower chords. 

28~ the roofhawJna an inlqpl .-cmqy conccntndng syatan of Claim 26 wherein 

each roof spamina member compdw a flat truu hNng a plurality of web· 

m.cmbcn·dispGlcd betwem - upper chord and. bar chard, and.,. 

20 compaiaiug a pllnlity of trww:ne joist incmhcra -. .. connected~ the lower : 

chord, the upper panel mppcxt poinls bcilla locatcd at or ncar the upper chord and 

the lcnver panel suppOrt points being localccl at or near the lower chord, the. 

1nmwnojojnt membcra, or acomhinatim 1hereo£. 

2s 29~ ne motmMna ........ .-..., cwan1ntiug.,.... orewm 26 wham. 
1ho nd1ectDn .. dimmllioned aaclccm8pred IUCb 1bat elGh rdcctor may be 

detlChed, mnowd, and nplaced individually. 

· 30. Tho roof lla\'iaa m integral solar ·enagy cowamadagaysfml of Claim 26 also comprisina: 

30 a) a plui'ati1y of gulll' mam, each ptim' means beina kJrated bctwcm aqjacmt 

roof spanni•+g mcmbcn, each guttormcw cztmcling tho length of the roof 

o10 
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· 36. lbe roof having an integral soJar eDClJD' COllCCD1ll1iDg system of Claim 26 wherein 

the spanning member cap means are dimcnsionccl and configured such that at least 

one day6g1ding means is located on a surface of & 1p1111m11 member cap means. 

at 1cmt om dayfisldina mama, wherein each dayJiabdnl IDCllll compdaea: 

a). a raised trllllplnnt or .11JbatantiaDy nm"nnt dayHghtiftg panel dispoecd 

. llJbetantiaUyWdically from 1ho.mrfacc of die spn•ni•s mmnbcr cap means; llld 

b) a daylighting~ hOwing attached to the spmlling member cap means, said 
. . 

10 housing being climensionecl anc1 configuncl to .fmm ·a wealbatigbt seal between 

the raised daylighdng panel and the spanning member cap nm. 

38. 1be roof having an intqp'al solar enqy c:ommtra1ins system of Claim 2fi having 

at least om dayligbtiag IDC'lll, Wherein llitl dayJi&h1inl meam compdw a 

15 tlwpaa~ or mbi••dially trlDlluc:mt dayJigbliDg pmel dilpolcd in place of a 

rcflcdor and the undedyiDi nflector baclrina panel or a noa-reflcc1iw: raofiaa 

panel, said daylighdng panel being dimemioned and ccmfipntd to form a 
' . . 

Mltherdgld aaa1 wilb an ad,faGcnt dayJiabdnl ~ m a4j1cm1 ldcctor, an 

14jacent reflector·bacldna ~.met· a&tiaccnt llOIH'i:flecdw ruo&ng panel, or a 

20 combimlion tbamf. 

39. The mofbaving an.~ .... CllCIJD' Concatatina system of Claim 26 whcnin· 

... the~ raofingpaads arc'timapmmor1nm10:ont. 

- .· . 

whcmn thenon-ndlc:ctiw roofing pimla are l1lklnd .. planar. 

41. llunoofllavlng an iDlqp'a1 •. ma11GOPi'mmdnasymnOfClaim26 whcnm· 

1he llOIHdccliw rooms panels llC ·di.,o.d·~ a ....... Uy vertical orientadon. 

42. A roof having an Ddegral·so1ar eDmgy ~-.,.tan compdsina: 

42 
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a) a plurality of J,f spanning mcmben, each mof spanning member spanning 

&om a fint ..... Joad-beadng building mamber of a sOofcd lirucun 10 a 

scconc1 upa;lbt ib~ beadng building member otthe roofed structure, eac1a 

roof spannina ~being scpsatal fi'om ID actiaccnt roof Spanning member 

s or m oullicle ~ ~1b.o mofed stnlC&ln by a dillbmce at lout 11affidcnt 10 

allowardcctml~Jdnapwl.or·a.solarmqy~·~tortobc 
disposed within~ distance, each ~spanning m.Dbcr hniDg I plurality of 

upper panchup~ort Poim, a ,furdty of lower panel suppod pain1s, or a 

combinadon of upper' panel, mppod pain1s and lower panel support poiD1s, aid 

10 lower panel~ .... ~ tiom and down from the upper 
I . • . , 

suppolt points, ~ ach roof iplll,lli. member.,.. dimcmioacd and. 

configurad to support 1he waipt at al oftbe roof-npportecl clements in 
. . . , 

paragraphs b) 10 J°), •well as coim:adonal roof- lllOUDlm dead loads and M 

1oadl; 

15 b) a plurality of ..,k cna&Y' COJlCCDlrllina ldcGtoa., each rdlctor bniDg a 
. concave.and~ anm. ~of up to about 120 dqJees, a 

J . . . . . 

~edge, m upper edgr, mcl iat,cnl. cdies, ... the at least one of the 

Jatcra1cclpofat1wt one 1~, cliap-=4iaarowal141.-t ndlcctm, 

attaches to the iWcr panel suppalt points. of thO Ulltlalyina ~ spamlil1g 

20 member, Ille lower pmcl support poinll al the tmdcdyjaa roof spaimiug 

member, or a combiaa&ioa.of IUda upper pmal support poiall ad lower panel 

~ poill&I, ·~ rdJcc:tar bcilll disposed mah that tho lkyward smface of 

cah n6etor iathc c:om:M mr&ce, llld caGli'ldector having.a skyward 

racma n:&c:e ~ n6:cll ndimt so1ar cncrgy, and am raflcctor bcdna 
2S b~ and:Comiaumd alcniatbD latml .... whaRin the Jateal edge al 

a mlcctor cm be .plaaacl a.tiwnt along di. Jmnl .. of ... reJJector' 

mrtcndina for up ta dlC 1cagth of tho~ raof 1pP111i•• member sO. to 

farm the row of .Vaccmt rofloGton;·· . . · 

c) a plurality of~ raoBna paneJI. acb llf»o refiecdve raoBna panel· 

30 hning lateral edges, a lower edp. wbicla . .a. to the lawar edge of m· 

.sjaceat mlcctol' or a lower panel mppad paint, and an upper cclae which 

43 
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ldtlcba eithar to the top fJf a mof IJ>IHlliua ~ mfimt to the roof 

spanning mcmbcrsuppqllina th= upper edga of the raJlector, said adjacent mof 

spanning mmnbcr being c1oseat to the lower edge of the retlecto.r or auaches to 

. uppc:r panel support pohda Oil said adjamil roof spu111j1ig member, each non-

s . reflecti11e roofing panel-. dimamimed and ccmfigurad along the lateral 

cdp 1aozcin the Jataral edge of a non-n8codw roofing panel CID be placed 

adjacent to dut Jateral edge of another nan- zdectiw roofing panel mending· 

for up to the kmgth of the unclcdJing roof spm•ning member so • to fonn a 

row of ad:f•ccnt noa-raJJacme roofing panc1a; 

10 d) a plurality of spanning member cap mew, CICh apannina member cap means 

bchlg ccnmccted eidlcr to the _top .of a raof apaaiidua mmnbcr or the upper edp 

of a reflcctor, each spanning mcmbor cap mDm .a&mding for lhc length of the 
. . 

roof spanning member and exlencfina Jatmlly IClom the IOOf spanning 

member, wlunin eac;h sparmi111 member cap mem is cimcmioncd and 

1.5 ccmfigurad so as to form a wcathcrligbt sal wida the reflectcn and the roof . . . . . 

spmminamcmbcr;. 

e) I plurality of end cap~ each end Clp mew beill8 cmncctcd to roof · 

eJmnents scJa:ta1 &om du: gmup con••na of m omide Jatcral edge of a 
ndlc:ctor, 111 oamido odp of. a spanning member cap nm, and m ouasidc 

20 · IOld-bearina building member, each~ cap mem bdng ~and 
. cmftgurcd IO _IS to fonn a Weatha1iabt seal with the roof c1cmcnta to which 

. the end cap means ii_ cmncGICCI; :· 

f) ·a pbnliiy ofWCllbcdight pmc1 "'"-mew, lli4 pwl •&ngmew _being ·· 

located at the Jatml ~- the_upper cdp. and.the Iowa' edge of each 

. 25 reflcctor, and at Iba latcnl cdps, tho.upper .adp; and the lower cdp of each 

• .. ~ woJingplllll; ... 

I) a pluraliiy of coDector mpport mea1111 aada c:o1ectm mpport mans-.. 

diapDlccl ahem clGh.raw of 24...,~ whcrciD oa GODeotor suppon 

JllCalll compia a phD6ty of coJlac:1Dr suppolt memhen lttlCbccl to acUacent 
,•' . . .. 

30 IP"'"inl member cap-« the ~IOOf ap11•i111 members oflhe 

acUaccmt apanniPg mcmlJcr cap JllClm, _tiunby lp'"Ding fi'om the top of a first 
... · •.•· . . 

44. 
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i . . 

roof spasming ~·to the tap of a sc:cond a4i1Cd roof IJ.'1"'nilig member, 

at !Cast two co~ support members being dispOaecl bctM=m said mt roof 

spmnina mrmlF and accond roof~ member so as.to allow each 

rctlcctecl iOlar ~· coneciorto mow wilbiD a ~·foc:al mm: fOr 

5 collec1ina~ dlr enagyfiom 1he·~mtJeCaon, sai4 coDector 

support~ Was dimensimed and~ so to support said 

collector. 
. ' 

h) . a plurality of~ solar c:noriv collccton, each .Ooncotor Glmfina 

Jensthwise CM:I', a plurality of adjacait rdlcctors, aCh collector being connected 
. . . i . . . . . . . . . . . . . 

10 to at least two cpJlcctor sUpport mcmbm so as to ho disposed to move 1Vidlin 

lhc foc:a1 ~ mnct, aDd eachcollcotor being 'climcaaioacd and ccm1igumi 

to ra:Ciw the~ solar enagy intD a concluitthrough wbidaan enqy· 
nmfcr tluicl cab tlOW. ·. saicl f1aicl i-:..... heafcd ~., n:.tJi:ctcd. loJar . : ' -re .,~ cmagy 

i). a means for'~ each colcdorin an opdD1 pasidon Mtbin the focal 

1' coJlec:lion m for cacb collector 1hraughaut a dlfiaed ICllar CJCle,, uicl 

pmitioning mcaiil. being c:mmec:tecl to each colecior support mew; and 

20 

! • . 

J) a fluid lrWpOrl lllCIDI which coDncctl each conduit to a .thcmnal energy USC 

· mmilt or a .... mcagy storlp mms, whcninlbo fh1id ialaaport means 

cin:uJatcs the solar- . hcatcd fluicl dll'OUlh the plurality of conduilL . . CllC1IY 

. . ·:· : .. · . . . . 

43. ne roof lm'ing an iD1Csral solar enagy coac:cntra1ina.,.. of Claim 42 whenin 
. . . . 

each roof ~.membcr comprilCll a .p.c..1nlie lelcCIDd m-·a. gmup 

cmMing Ofsimpkt lpaCc 1nlllCll and coniplGspw tr-, each iplCC trms 

hNnl a ptura1ity df wm aCc1ioaa conilccdnl at 1cilt ono·upper chard to at lwt 

two bw:rchOnts~ ·tho uPP:rPDI support,..llo located near tho 

upper dad anc1 t11e.,... pw1mpportpaiatlaielacatDd.e.1he1ower chords. 

. . 

each ro0f aptnm"ll member compdlei a f1lt Ulm ..... plura1i1y Of web· 

30· nicmbcn dispmcd bcrw-. an upper chord 'ind a~ clad, and a&o 

comprising a phn$ty of trannmcjailt inambcn w..a cma&ecmd to the lower· 

45 
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49. The mofhning an intesm solar enqy concmtnting ~of Claim 42 having 

at least one ctayJightina means, wherein aach ~_..comprises: 

a) a raiscc1_ 11wparcnt or aubttanda1ly 1l'llllluccmt day6ghting panel disposed 

substantially~ hm tho IUlfaco of the spanning member cap means; and 

s b) a daylighaing ~housing ·.uadied to 1he apamdna;.... cap means, said 

housing 1Jeina dhnwsioac:d ancl con&gurcd IO M to foan a weatbc.dight seal 

between the raisecl dayligbting pano1 and the spanning member cap mew. . . . .. . . 

' ' ·· ... 
. . . . i . . . . 

SO. The roof having .ID integral solar energy ccmccn1radng system of CJaim 42 having 
. . ., 

10 at !eat o8 dayliahtq means, wherein uid clayliahting_ mcans compris111 a 

1ransparmt or~ tnmelncem ~ paaa1 diapOlccl in placo of a · 

ldcctoi' or a DOile~ nxmns pane\ uid ~panel.,.... 

dayJigbdns ?Jc&m, an adjacent nflector, , an~ DOD-rdmiw roofing panel, 

IS or a cambinath.. thercot: 
... ... 

SI. The roof ming an imqpl_ solar magy ~system of Claim 42 wherein 

the non-ntlc:ctivc nM,>fin8 pancJa are uw~cm or pnelngmt 

20 52 1be rooflming an mtcarai solar enagy ccn:cnlrlling system of Ci.im 42 wherein 

the llODftfJec1iw roofina pmla .. rietamiafty plmr. 

53. Tho roofhniaa an ...... solar.aiagy conccad•a&ilc Qstcm of~ 42whcrcin 
. . .. : ·: i ~! . . . • ·. . • 

54. A roofJumna m iatOgral IOJar CIDCIR'. ccmmdn11iug.s;yll;an cocupisbwg: 
.. . .. . . : .... r· . ·. ,. •· ·. . ·. : . . . . .. ·.. . 

a) a phali1y of root paring mcmbcrl.. wh 1UCJf 1p1o•Mina---spaming 

1h>ma&it~~bm1dinaracamc,oi.~ ...... 10a 
. I . . . .. ,· ., . 

30 IP""'i"I mombc:r bciaa Kpllltccl from m .a6ant_roaf spanning mcmbc:r or 
an omsute wall of die roofed l1IUC1me by a cliltlnce at lmt mrfficimt to allow 

47 



~. -"" ~ l:!!I 0 UI 
' 

' j ~ · , · i 0 

t Ii Ii I j lt t 1· J ~I 'J. J. I i ,f I i ~ I 1· JI t It J I 
1i1. 8 J. f ii II [ [ 1. f 1 l 1 R l §. 1:§ l a. [ ! :fl l i i I· _ . 

..iiiiii ' 

.. t I· , ~t . r1. r IL I i ii i l I l l 11 f ~ ! i i ~ 1" l I· ::: .... l r .. JI al_l.,,1 .... 'I! .... _f ... 
1 l I ! J I ~ l ! f i l i } ; l f ~ ~ i f i ~ ~ l ! t 1 r ~ -~ 

• .~ II J • 11 l t l t . 1 I II a. . I . JI 

r111i!1lt(ltt'IJlt;f1 liiiif, 
1 111·"'('=1il1l·~t}aa1 11r1 rt 1.flal ; 
·=- 1 , i ~1 1 1· , ri tir I 



10 

W0"'24012 ' lllllll llllll 1111\ \11\1 ll 1111 · 
* C L M S * PCl'/USffl013S8 

cap means eDeadina kmgthwise for Iba lensth of the IOOf spm•ning membar and 
i . 

~ ~ armss the roof spanning mcmbcrt whmin cada sp1nni11g 

member cap- is dimaioncd mad cmmgUr.ct SO·IS•to forlll a weadlertight 

ml with the reflc4tor bacldng panels or the r6ctm, and the mof spanning 

c) a phnlity of end jcap means, each cacl cap mcam .bains ccmncctld to mof 
. i . 

elomcnll aclcctcd\fiom. the pup c:omisdag of a mlllidc lateral edge of a 

ldcctor, an oallidc Jatcral ccfp of a ndlcctor bac1cing pmd, a outside edge of 

a spanning mcm'*1- cap means, ancl m oatsidc Dd-bcmiaa bmlcfing member, 

each md cap .... being ctimensioud and confipred so as to fonn a 
' 

weathertigbt seal mth the roof clmm1a to which the encl cap mems is . 
-------~----- .. 

coanOc:ted; .. .~ 

. , 

20 

f) aplura&iyof~pwl•.i!Wm-·;.,~·p..., rc-bciD& 
located at dtc Jiinl edgest die upper cd&ai" ind the lowared&e of each 

rc:flectar blctinl pane); at the Jatrnl·...., diis" upper cdae,. and the IOMll' edge . 

of each·nd1cctor, or a combimdon ~-

g) a ·pluraiity of coDactor support mem; Cll:Jtcolcctor support mcm11 disposed 

ovir a row ofn6cton, wherein each collecror suppad mam compdsa 

c:ollcctor suppori manbcrs •ttacbc:cl to ldj .............. cap ..... 

orthc: ~roof1pa11ailta~otabi~~ ---·-­

cap mum, tlJd,y·..,...Dma aUm the tap ata fin& mof '1>1'•0 ins member to · 

the mp· of a sec:c$d ad,PccDt mof spnanh'I mcmbar; • lmt· twa·eollcctor 

· ·· -maamcJ ~disposcdbclwam-~&ltmaftpez11•inamcmbcr and 
·- -----

. roof spanning...._ so 11 to allow a rdeCted I01ar wgy coJlactOr to move 
. ~ . . . 

25 widlin a~ tbcal zone forcollecliaa ma.m IOllr aimgyfiom1bc 

uiiclCdyina re&ctcn, ukf·colcctor IUppOlt mcmban bcina diow nM-al ml 

c:mf;pred .a to ~-saicl coDactar;: . 

h) a plaralityof rcfl~ solar enagy coBectun, each co1cctor extendina 
. . 

lalgdiwisc-owr •· mw of arcuatc1y paired, ~ ldcGtOm, each colcctor 

30 bciaa c:mmccted '°at least two coJlectar mppmt ....... is. be disposed 

to mavo within t6o focal coladon mm; and each colcctor ... dimemaioncd 

--- ------ --~·· . .. : 
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a rdlcctor-b: placed a4;acent to the Jateral edp of another rd1cctor for 

tba length af thD underfyjag roof spannini member 80 as m fonn the row of 
·1 

a&ljaccnt rcflcCtan; 

s c) a plurality of j1pan11i11g member cap naeam, eacJuparming member cap means 
- - t - - - -

10 

1.S 

20 

being auachc~ either to lhe top of a roof sp11aling mcimber or 1he upper edge 
. i· .· : 

of a rcflcctor, each spnring mcmbc:r cap means meadmg ~for the 

lcnath of tho .-oaf spanning member and-IXferuting JatCra1ly acrOa the 100f 
. . . . . 

1p111ning lllCIDber, wbmm 118daspmnina member cal» mm ii dimwioned 

, and r.onfipmd 80 a to f9DD a weathc:rlisht ICal with the -undatying rdlecton 

and the roof lpanning member; 
; 

d) a plurality of met cap mew, each end cap am being '°1IDCCtad to IOOf 

clemenll ~ma the p>Up ~of m outlide Jalemt cdp of a 
- ! . . . . 

n:th;ctm, an outside cdp of a splanina member.cap means, and an outlidc 
. ~ . . . . . . . . . 

Joad..beadna bmldin& mcmbc:r, each - cap 11111111 hciaa climcmionccl and 
. f . . 

_con6pred ao'1110_fmm a walberdaltt ..I with 1bO roof elcmcmla to which 

bend cap Dll8Dll ii DIHDV:fcd; 

e) a plun1ity af ...... paacl ¥1tingmans, said'p;d ~111111111 being 

localed at thCI lmral edges, 1ho upper edge; aDcl t1ae'!Ower edge of am 
. ·,, .... 

t) a p1ma1ity of coDcc:tor support_ means, cam~ support mcana dispolcd 

oft.. a row ofrcflactar, whcnin each conCator mppori iacam compd1e a· 

p1ma1ity of coJJector support lllClllhcn IUICbcd to 14fWlll lpl""i"I member 

cap mm~ dao underlyins roof1P"oi1it111iDambalOfIba84jlccat lplllDing 

lllCDlbcr cap ..... -themby ~1to.D thcio, ~. fint mof spmnina 

-member to the top of a second a.Cmtsaol-...... ~~ at Jasttwo 

collccmr ~~ ixdns ~betwamuidmtloorapmning 
member~ - roof spa11ni•• ~ 80 is_ ID aDOw a ndlccted solar 

. ; . . . . 

encagy collcctor_to mow widdn a ~-focal m fiJr coDecting 

-30 ndlcc1ecl ... cmcqy Imm the madcdyiag nd1acion, uicl calli:ctor support 

means beDl8 ~and configundso to-said~ 
S3 
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a) a pluratity of ..... mcam, each gutter meam beina locatal between a4jll:Cllt 

roof spamina nacmben, each pUcr mew spaiuq the lcn&th of tho roof 
! . . 

spmning ~and being 1ocatccl below ancl between the lower edges of the 

arcuatcly ~ fC!flcctors, aaicl guUcr means being ~GnDCCtcd either to the 

1lllderlyina roof!8P"'Hing member, the lower p-1 aupport poiD1I, the arcuatcly 

pai.a:d reflector!, or any combina1ion thereof, and:·. 
b) a plmaJity of wcathcrtight gutter seaffns means, each guUcr IC"ffng means being 

dilpoacd bc"""'8 eaoh guttcl' Dl.Olllll and tho loworcdpa of tho arouamly 

.paired~. 

: . ...:: ·. 

69 •. lbe roofluMna8' ........ cmqy COllCCU1lad111systemofClaim65 wherein 

we81hertight panal r1NJia& meam aro intepited into the labnl cclps, the upper 

eclp. and the lower cdp of each reflector. 

IS · 10. ·The roofbMI&.• iatlpl.solar magy coaGCldl'lliag system of Caim 65 

~each ~iladentcdlcagShwiso are within. 30 dqrecsof a no 
North-Saudi axis.. 

71. The roofha;ng •integral solar muqy .COllCCJdllting syatca. of Claim 6S whCRin 

20 the spanuiac ....-cap meam arc dimmsicmcd and c:on&pmd such did at lcaat 

one daytighting means is 1ocatcd on a smfiice of the spanning member cap meana. 

n Tbe roofhavin& _. illrepd .-. mqy Conccnlra1ing.,.... of Claim 1 bMI& 

at least one daylipdaa means, whercaa each daylighdng mam coqniam: 

a) a raised~ or 11..,.._ly lrmalucat ctayliahtiag.pmcl disposed 

~.~iimnlbo Mfaco ofdacup1111ingmembcrca., nm; 

.ad 

b) a dayli&hdagpancl housing attached to the ~11i•11 member .c;ap mcam, said 

housing beina dimensioned and ccmfigmecl to f'olm a Mlllberlight seal 

30 -- du= raised daylgtdins panel and the 1pa1111in1 member cap means. 
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73. no roof having an integral solar cnagy ccmcenmdiiil .,.an of Claim i hnina at 

lcut one: reJlcctoi and the underlying .retlc:Ctor backing panel repbccd by a 

trampanmt or submnlia1ly mm1uccnt day1ighting panel, said dayligh1ing paDDl 

being ctimcnaioncd and configmecl to form a wcat1atight sc:al with an adjaccnl 

s daylighdns mc:am, ·an adjacent reflector, an adjacent le&ctor bacldng ~ or a 

combination thamf 

10 

IS 

20 

30 


