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SOLAR MODULE | NTEGRATI ON SYSTEM BACKGROUND OF

I NVENTION 1. Field of Invention Enbodi nents of the
wWee@aro2i nventions are directed to systens, dBWI/UE209/038496

for use with systens, and nethod of nounting and

retaining solar panels. 2. D scussion of Related Art

Sol ar (photovoltaic) panels are often manufactured in

the formof flat rigid structyres. To facilitate the

performance of the function of generating electricity,

Sun-or "otnersatres APHERITEPRAYION SYRPREC ol

to nmount sol ar panels outdoors at an angle fromthe
hori zontal so that_they will nore directly face the

sun during peak dd§ﬁﬁgﬁﬂﬂﬁgh¢§05§NB%%%B to panels

1. nnqﬂgﬁggﬁb@%ﬁgﬁ the ground. In sone applications, it
may be desirable to nount a nunber of sol ar panels

t ogémbedimients @i tierpresent mventthers atecdicotddito eystdnas, goviees for use with
eneratio apabilities of. the individual panels. In
sys{gity 1 aeiAAC bR EARd SRR YOUEIR Rt mount i ng
systens for solar panel arrays retain the solar panels
in place. This may be acconplished by attaching the
2. solliscysaivslod Relrtasihdrtanot her in a nounting system

an r by nounting the els t he. nount.i n te

For i ARl VB Pt B RS sRamdhchifie BUIBF Rl o g KgHY structures.
To £O0itdt0 Id3sffrh e ¥RI R Mn&lontdf. ged@Eihd B8&riditE YPRPPARE may be

sol ar panel assenbl%alncludlng a sol ar panel nodul e

MOWHPEHHY a8l atiep SkPesddp thrasval or itier senrae oplaghs| Offsdil & desirable to mount
2ol udi I . ‘
solaz ﬁf%%% LRabdI§ 6{(;% e?%ée!?ﬁﬁé t%@#%%{azg%g%u*hg? wilt BRRL h]tr?%lﬁ/ face the

aces sup regi stfra

sun @erihg pekn@gl plitthouheasspbasedpapahel mauhted flat @oHk gkand! Mesome
sol ar panel  modul e on the nodul e support, and a . )
appligatiops.Agmay bederablg tamaugt & prmRey, ofgolggpanelpogeher in an array in
o3 QU000 BE5FLL DERtiaPLARLARRPL A2 Wy e
it map tadesirablenthbttmeypomg tsiyssemsrdsblar parep antysasaantht yolaapahels in place.

.a defl ector.. SUWARY OF | NVENTI According to one
Thl%@ﬁé@? SomshEl Pt @fﬂchanﬁ\rgi\n/iql%frpg\n'aﬁ & @ng aopen i yegugting system
andRP b TREHE thePAHS (& ehe YU B sﬁa&ns olar modul e

nmounti ng system conprises a ballast, a sole

me diveiek aaplieyU So BpteatdA plicatibo Puldinatiom Nac200570138474 to Mascolo et al.
descl%lablels gssappo%e!i Iscr)]lla(lr ggn@gsrser% yel(rjlc %ginlgrz]i sto a? pgr?ell lm%%%le c%nmprising a solar
panel and solar panel module supports including module supports having support surfaces
supporting the module, a module registration member engaging the solar panel module to
position the solar panel module on the module support, and a mounting element. U.S. Patent
No. 6,534,703 to Dinwoodie describes a solar panel assembly for use on a support surface
comprising a base, a solar panel module, a multi-position module support assembly, and a

deflector.

SUMMARY OF INVENTIONS
According to one aspect of the current inventions there is provided a solar module
mounting system. The solar module mounting system comprises a ballast, a sole mechanically
coupled to a bottom surface of the ballast, a link member embedded in the ballast, an
attachment module mechanically coupled to the link member, and a deflector mechanically

coupled to the link member.
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attachnment nodul e nechanically coupled to the |ink
menber, and a defl ector nechanically coupled to the
wo 2ook/1zeeber . Accordi ng to anot her aspect of thECTYUS20891038496
inventions there is provided a solar nodul e nounting
system conponent. The sol ar nodul e nmounting system
conponent conprises a ballast and a |ink nenber
enbedded in the ballast. The.piLnk nenber is adapted
for coupling to a solar panel nodule. According to
ang 3 i
or é&gfdé@%%ezﬁﬁ&l@ %gtrcﬁ#fé% ag}eéll(t)m(/?ﬂtﬁn%ngq erl %35 Yl;d%% a solar module
mosyiap apstedt kemipbmat. n&“hbﬁrlammﬂ)ﬂe spendng s';}rsﬁﬁn @ﬁﬁﬂidrﬁfﬁt comprises a
including a first facility f r at hjng to a sol ar
baﬂﬁféﬁ@? Hakimestbes cwbedid iR Hectelit; e ik mymbes agapfed for coupling to

{250 hdl tyod attaching to a second portion of a solar
450 % ?f Fé and a third portion adapted to receive

an dﬁ\@ubhm@m anathey agpactrof thdheurmai giventidnsahdre isstroided atihk member
Accor di to anothe e of the current jnventions
for 4 SRR d e by S et e e b, o s R ReligS Meluding o

ﬁrstrfﬁéiﬁiyl fag at%éﬁin%rfb a 50Rr baldk nf¥aIRES s&BARhbARA 11?(;1&(!1{@5 second facility
surface including a first faciiity fofr attaching to a

for gttaching por s¢cond ppriwnsdleaelappars] meddlel end athidgontibn adapted to receive
r cou d to.the f t rface including a
andgé%%ﬁlay%g?fy 'W?ﬁmzf?ékﬁ%ﬁ' #o a second portion of a
solAdcofiadielo dMothet Sspeaivt tide @frﬂa’ﬂﬂﬂﬂvﬁlﬁlcﬁﬁ@héré is¥provided a link member
Accordln? to anot her aspect of the current inventions

for 4 spdpremodilpmeyningsyaisiat thedkenembeicemprisera frssgirface including a
ﬁrst@&ﬂ lyefgggt #n%%o %%ﬁ‘gtgﬂﬂo-gho% atas{?ia?%gﬁ@ rﬁﬁocﬁrlped sgcond surface coupled to

on W suf

the ﬁBCQﬁﬂlCS aclidie asdcbnd fdito st stachiage a é&c&@@p@ﬁoﬁ ©c€h sélar panel
IS C %pled to the first section. The first surface is
a grypfiingdadliYond surface. The second section

deanasﬁm?g bOHERELABA S thelOfreit EREMTRRhPR:Svibel & Blachment

conprises a fasten for retaining a port
modsitd far a pelaemoduldmh@nbeg wetem t e ﬁﬁtatcmnestmbdxde campri¢dse first section
urface Accor di ect. of .the

) d S
Witk b4 GG G HORGTIET ? SCBROTHEE: & oDl SR Fgoupled to the

first @B&ﬂ)tn' rl%e%%fﬁtsﬁﬂhce-ﬁg §pa§:@h o REULQ nIRUHIN TR %EER M section defines a
onpri ses a ball ast, i nk menber conprising a

threbl@kilhabet 'Bieeﬁt’ffadﬂmm mqyluWﬁucthelt doopviskd afastener for retalhipg a portion of a

nmoun an atta n du chani,cal coupled to

solaf At} ot el R T RRL Y ot BR SRS 1) “Boupl oc
t 0 Adasrdirigts aRBiiBeispe AT Gickiuf@nt DvartRink Bler@ SRR a §d1& module
current inventions there is provided a solar nodul e

mougting §ystephe TRO$alar medile aroantingsystempedrapieses a ppllashlailink o¢mber
comfh%lﬁé 2 TR slaﬁgﬂﬂ tt)h{g)gwl%cﬁ %rgaﬁastTpF xedly mounted, an attachment module
mechanically coupled to the link member, and a deflector mechanically coupled to the link
member.

According to another aspect of the current inventions there is provided a solar module
array. The solar module array comprises a plurality of solar module mounting elements. The
solar module mounting elements comprises a ballast, a link member mechanically coupled to
the ballast, an attachment module mechanically coupled to the link member, and a deflector
mechanically coupled to the link member. A solar panel module is mechanically coupled to
the plurality of solar module mounting elements.

According to a further aspect of the current inventions there is provided a method of

forming-a shoe of a solar module mounting system. The method comprises forming a link
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sol ar nodul e nmounting el enents conprises a ballast, a

i nk menber nechanically coupled to the ballast, an
wa@edagtmyent nodul e mechanical ly coupl ed to thePd1/H&2009/038496

menber, and a defl ector mechanically coupled to the

i nk menber. A solar panel nodule is nechanically

coupled to the plurality of solar nodul e nounting

el enents. According to a further aspect of the current

i nventions there is provided a nethod of formng a

i

e 4 e B e e Sy P A ing 1 o SR erting the
linkqoérhbergnto kaenddn]gqurmgctogalewénﬂozthmglotdmldlwbaﬂ the helemember thereby

i nser,t the |i nto a | d, pouri
o el i gm e r b e and Rshariiptliiifh a sole to a bottom
surfhesehyviigkfi ng a ballast with an enbedded |ink

menber; and nmechanically fixing a sole to a bottom

surdconling tot hurthert 4saset.of tkmcmmdhﬂgvmioas fhere fsgrovadgsecmethod of

moiging B30 i RART Inogie” e ndd it s BT B b0 Sorming o

ballhder 4HabKing tHd Hamaﬁ&mhnkf@érﬁbagb@dheg d @3¢ to AlokE Birfi@e of at least
the ballast to the |ink nenber, onlggasoletoa

onelopiherbatlagt fand éledfnlgﬁemb%rs pttashmgrsolas pansd magste ta ke imemember with
an alltta&i%ném ﬁﬁ%{ﬂe %rh@ T, f*o'ﬁg{lga%kﬁé ﬁ%ﬂlﬁtﬁ}a s&g &l &8dﬁ1? ?hrou%%l the at

er w an a chnen

least\biid Wige tha38) dnldexttacting a dafiedtorrmetiuletotthe titik i’nehﬂﬁr at
| east one wire chase, and attaching a deflector nodule

t 0 Agserdingte 1ERHET asPegt Ob FEFepom¥etien Hisre aapedecdo method of
1nst£lnﬁ% QF{) el YA TR SethbEESn ﬁse%’_%(cé)c\s{ hg?ﬂ) gi ﬂ%£ Q{??r Sﬁeﬁfgel, coupling

a sol-ar panel arra
an agtatlsnenft rrmdulel tditlegsodarpahelr afpmretplingabie hitavhment module to the solar

ttac ule to e sol ar panel, after coupling
Pan‘iah%oué’ lf‘%glﬁ?éﬁ? %f“ilf‘ototar?élpg H’remﬁﬁ’h coupl i ng the
at t RCHARRY toPHHhEr dsBe@ of HRRAUenRIRRons ﬁfe?é)irs HrRGddd® Rethod of
further aspect of the current 1nventions there is

instgdling i deldr panebarnayd Bfe r'nctlaodammptgsea asto bfpropatueg a suppayt.mechanism,

proy Tp LR parsd Bl chiie 2 B & RS S ParbEred RN g grmgland

attaélﬁngﬂl@p%ﬁél%itlfé%@l%lcteﬁ%lgﬁftaCh' ng the panel and
attaching the panel at the selected height. According

t o Accpidingiora Asthecaspest of He wirepidnvertions Hierois Pravidadea support
mecB&%%;’ﬁm% golgruﬂ%gglrtg fbmf%ﬁféd on a r%Pf aTHc’ OsI ﬁpoﬁ? glegﬁams?n ng rises a

et Oh sm conp

ballid| d 1a8d me@bés i Icomamrch the b@naﬁt a@thaWtHehlrﬂ(hﬁeIﬁBéﬂaﬁé ba1$e@;t are
that the |link nenber and ballast are maintained in
maiglainge & f BYCHES ISHSRNEUID. 46 agoksdp pratest ﬁh%@ééﬁomrf&ama@éfﬁom the linking

medb 2 ThEaapge fromthe linking menber and ball ast

BRIEF DESCRIPTION OF DRAWINGS
The accompanying drawings, are not intended to be drawn to scale. In the drawings,
each identical or nearly identical component that is illustrated in various figures is represented
by a like numeral. For purposes of clarity, not every component may be labeled in every

drawing. In the drawings:

FIG. 1 is an array of solar panel modules according to an aspect of the present

inventions;
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BRI EF DESCRI PTI ON OF DRAW NGS The acconpanyi ng
drawi ngs, are not intended to be drawn to scale. In
W@ b@dre@d ngs, each identical or nearly identiR@I/US2009/038496
conponent that is illustrated in various figures is
represented by a |ike nunmeral. For purposes of
clarity, not every conponent may be | abeled in every
drawing. In the drawings: FIG-1 is an array of solar
panel nodul es according to an aspect of the present
| ngat b ang, %pﬁdea vicy 8fa S6RbREEY S(Mhrerﬁ’o&ﬁle thovfhd %@teﬁf according
a sol ar e nounting systemaccording to an a
toamhakhéomhepﬂnmnmnmnnmmons FIG. 3 is an expl oded vi ew

of oe ele of F Fl G | s .an attachment
cﬂpe b?anae’?ge(gh VFF%I%# %Shﬁ?lﬂﬂn?% é@llﬁs@m according to

an [epged arpzfttakﬁﬁelﬁrrﬁ&ﬁﬂé of z{]%?ﬁtrh&ﬁﬁe mbbftingsys®nfaccording to an

defl ector el ement of a solar nodul e nobunting system

aSp@écﬁthdlpr@emtonmtlaspect of the present inventions; FIG

5585 vie der ide of.a solar pa
odiPes 4 ikler BT Flegeat FEEwHRAE 5Bk SRl R0 an spec
ofﬂ&qhaknp@wamuﬁ@dule accordi ng to an aspect of the
present inventions; FIG 7 is a view fromunderneath a

solHiF. paryiewiaun ehe tepunderidenny aaolanpmmmbmodsdllpsimting attachment
mod&@%&?&ﬂx&?&k%@g Fs)?lglé gﬁ;ﬂepgﬁﬁhle%gg{hﬁg% ga%)e?tg)f{éﬁe I?x%sent inventions;

Iravent on
| S@TEt 7 iica vieeviraah uadgodatli a pelacpaneDivlisle Aibisaheek dtthchiest modules
el ement s accordlng to an aspect of the present
moqnmﬁe(m the gelar pang] mgdylg aawrémg 492 AsPeef] o rthep%rﬁﬁnt HgRiQs:;

a gaﬁgwm iBorBAAL Rty BEPSSA: Phel RGN R BHod tOMRRL SIS

I sonmetric view of oe elenment o sol ar
accardinlglte amespett ofghs yst@mimentod ng to anot her aspect of

th sent i nventjons; 11 il l.ustrat
i $186 L Fnamay;of o ag st rr@&ulgs aPHNB i AROB R Btset ¢fghe present
1HW§M§ﬁ§n1accord|ng to anot her aspect of the present
inventions; FIG 12 illustrates connection of a
defAlGct Gis ismneirit visk ofendber elsfneat e solarmpetivl emeonttg sygtem

t di th t of th t
scoqitat nee s ol e HEShI B Bichart o & met hod of

f orFIGNYI AluS@ASY a BREEMADICHT1RR AR o5 ¥ §618Module mounting system
according to another aspect of the present inventions;
FIG. 12 illustrates connection of a deflector to a link member of a solar module
mounting system according to another aspect of the present inventions; and
FIG. 13 is a flowchart of a method of forming a solar module integration system

according to an aspect of the present inventions.

DETAILED DESCRIPTION
This inventions described herein are not limited to the details of construction and the
arrangement of components set forth in the following description or illustrated in the drawings.
The inventions are capable of other embodiments and of being practiced or of being carried out
in various ways. Also, the phraseology and terminology used herein is for the purpose of

description and should not be regarded as limiting. The use of “including,” “comprising,” or

11 2% o6

“having,” “containing,” “involving,” and variations thereof herein, is meant to encompass the

items listed thereafter and equivalents thereof as well as additional items. The description of
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according to an aspect of the present inventions.
DETAI LED DESCRI PTI ON Thi s inventions described herein
wae@Inzw2i imted to the details of constructi OPCEOSRDNE8496
arrangenent of conponents set forth in the foll ow ng
description or illustrated in the drawi ngs. The
i nventions are capabl e of other enbodi nents and of
bei ng practiced or of being cacried out in various
ways. Al'so, the phraseol ogy and term nol ogy used
one BGRB8 1 RRURTLRIRP Rl s SFEREB M Bl hospect o other
aspeéotsooiph¢ piesgnt Inventiddsavi ng, " "contai ning," "invol ving, "
an ari.ations thereaf herein, i.s nmeant_to encqnpas
Eha LS ab Cimerleal £ sethat @aamsa?%s&fagp@ Fafsiilesd 00
Ntlg t88n AL dAREDrebdf Tivend B HASHLY BY dPbyRl BAEH @épﬁgm ,al
al'Ccofntghe ?n%%ntionsbﬁﬁscloggd hereinsgs ﬁ%tsgntenged t © 8 large
flat fuwflas mayibedowndt dn lersspeuimdraablthiingasmpetts obthetphasent invention may
resent inventions. Fl lillustrates an exanple of a
be BBt Fil U RgesanTotien mopiies Siet es 100
ac cyedirag 100 i@mi@é@ﬁ@ne @Dtlutbea ﬂh@ﬁi@%fédlﬁ@ﬁhél%@duqé%qtlo. The
may be de IoYed on, for exanple, a large flat roof as
solappgneh @Oﬁé@ﬁ d1Qarelilugjratadoni@cl as being moinigd at asypete Gowfthe
. pL.es i nti on be applie 0_ot her_ roof
horig e b S0k FHEPER S D fig PERY ERulsS nfh dip s goetes other
thanl thattiliSragcanHIE. 1 BEEwgeDridomblly.alhd 318fpaidlmédud&Nal may in some
modul es 110. The sol ar panel nodul es 110 are _ .
embofiments kg maunted o differentanglssithrguahw thecpresy 190 2aé ghigormly in others
i al | : . ‘
suct| 5% bREAR SRTHEL: TREberh 1 GPITE, HORREL By b fefector lemens
1201 Maesetdeéitctdt ¢lambintat 20l aferiofdtéd inIFIGH 1 €t Whiati witifealebotibed herein
The sol ar,. panel npdul es 110 may jn_sone enbodi nents be
as ﬂwgfﬂﬂ Sé%e arggy108y dhhat i dpserdbadis shiyFiongide may sprespondity
geo%@ﬂn&m R Po¥itoR o Fﬁked’rﬁagi %Ssﬁh@\%n h%fe& ?%ﬁl;o?{}@%@nh? béb&itioned

.- The array 100 al so 1 ncludes a
apprasinhatelty do thel Morentosthdt2be tilfek feedefthepiiet meleler ateslitk2@d generally

towiii g §EEL e g encie S S TrorecyAnot e sub Serpgagelation
nortRf H&qiABr. Sind8mERYnHRIA&SH @Ach JoPar YRR ARINLC 10 ;Hggr hive a

position of the array. As shown here, the Top side may
corrgspopdin g tpidertel chgmend X Reretug inysanee ¢rhizodimenth, at deasthane dofttlee solar panel

| lLted.faces of.the el nodul es ar.e directe
modles 78 §F Elublon #7 P& PP By hafffe dif Efontment 120. o
exarBpluaih@ny ehdo8inidng ddilE@6Hsiaedp&¥itidne ol brl ghiheBodules at the Top edge
installation north of the equator. In sone

of theriyadi Fbtrae erabiedimenis caddifinne] dafisaior elemeotstagt shave) may be
e T
the atth@, fonghly pergeayicildo tawhy defdéctdrasl@nans 0T dnp@ayd MOFIG. 1. In another
embg(?i];rlle%’g tdg ec?‘,lor% rarl?en];gos%dzocr)fed Eglry on the Top and side edges of the array.

The deflector elements 120 and solar panel modules 110 in this example are mounted
on shoes 130. A shoe is a support structure that may be used to support at least a portion of a
solar panel; in this example, the show is used to support a corner of a solar panel, and in this
example, can be used to support up to four corners of the panel. An example of shoes is
described more fully below with respect to FIG. 3.

FIG. 2 is an exploded view of one section of the array 100 in the example of FIG. 1.
FIG. 2 illustrates one embodiment of attachment module 140 according to one aspect of the

present inventions, mounted proximate the corners of solar panel module 110. In this example
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exanpl e, in one enbodi nent, deflectors are positioned
only on panel nodules at the Top edge of the array. In
wa e/ 1209k di nent s, additional defl ector el eneneGI/U8a909/038496

shown) may be nounted facing the lateral sides (i.e.,

the sides perpendicular to the Top side) at the edges

of the array, roughly perpendicular to the defl ector
elements 120 illustrated in R§G 1. In another

enbodi nent, deflectors are positi oned only on the Top

T i e

embdBING i kit biaeent haiiuled 18D ﬁhﬁhyl e MadegiRaiohdsdtive elatdreal to assist in
that may be used to support at least a portion of a

grougigingrof nel madiles o mawisiule aigreundingpats used to
Sup %Q{h'is &aﬁﬁ)ﬁ% %ﬁac@ﬁnﬁ% ﬁl%hf’illré 188 nﬁélude@ '39 fa{t&:}ﬁﬁgn?mecham fm which is

exanple e used to support our corners o
this ek@npplafned thréidee kolefbea bdlt Whmhmaysbaiaed: td &eadh ther stafhrhént modules
bel ow with re FIG 3. FI

t t 2.1 | oded
140 839 X PORLMERUE T, She pShEieREOde 1 aRe Raesepqnd, non-
thregde@ho# s fhi B3ltsd 4 tllleh' S dyALES t PR R (R TRM atfét:hlng) an zﬁtachment

attachnment no e 140”according to one aspect Of
moqmieeh@rtb aishve MO oﬁ‘sh,er attachtmenkt rpc@mnmms enayre anmlmm@vldi attachment

I n thi t he
o R A0 Sy SRR gy el
comhfér&ﬁ&@a@%@l@'sﬂﬁf‘b&elst ihewad b M[@ RigdradypAS cdi4PattRN¥mB® module

a conductive material to assist 1n grounding
is ccmnpatllbhe floaned witlp slel hiegangls m@yde’fc}m wmulipe sppolierdi Abispattivular
lL.n t

attaghn?e &HWIQH{( aggl g%pg%ﬂ%ﬁ Se g’l ol%r 15%1%}1%1'” Clltlillggesirséﬂqs provided by
mulﬁﬂ”e gasieibrd ab@ef @dsigas s doz‘gﬁt@lﬂht}ﬂﬁ?th hauitisie duppdietihagbe provided

attachnent nodules 1 to_a sol ar panel nodul e

baseglim therﬁ@claﬁwra@mfé@ﬁd hesrin pad M@r%wt%ﬂhg@nt meflgigemay be designed for

use %r?tﬁ%?t?ererﬁos? rgegsfﬁlltqg%dgség 5t11|218 lf&sus% ?\%ﬁ%}t {%&xﬁﬁgry §}H)%ecgnﬁguratlon.

noduklgs dxthple the stved 30 3tkiudsks Iae“aclhtytta@hmnattwhnieam@mds to the
may be enployed with att chment nodu

40
shog, gt |eﬁ©mP1Folieare‘9@8%F’é Srlefare %’Hé;&g\?éih © Wneptear pprtion of shoe
130 388 K ideTo ORI R ATRRIERAralta itk ARIIRICS Q! IRRRAR S

I'nc a S|m edge, this particular attachnent
embodhdngs, bs attzmhrpmht imbéulﬁdﬁo usembedtth sised B30 themmegh sear mounting holes

G e P SR T 2L e oo o

moddfd Per tRANE Iver@f@&l[‘} hiBBerIN At £BBttHE QUL OthaWoIhd [ﬁin@l module when
suppliers. Oh designs for conpatibility wt

the smlartpapdalen@mdml I%Esnmyedbm W@Mlmaﬁe df @ﬁﬁtatmpects of the present

il B PR S5 PR P AR s

attammﬂt fodule 10946 a gapad bhistidOliol&1$60 Bh bfbtRerGROFDIV. S h oe
configuration. In this exanple, the shoe 130 includes

a flmdidamBpdimeref FE. Athampehantsmothatpassisisdn ggachment of panel module
110 to shoes 130 includes a link (this example of a link element being described more fully

below) that allows attachment of panel in more than one location. In this example, a plurality
of rear mounting holes 150 are provided on shoes 130 (rather than a single hole, for example).
This allows for the system according to some embodiments to accommodate fluctuations in the
height of a roof or other surface upon which the system may be mounted and/or for mounting
panels at different angles. In this example, shoes 130 may include three rear mounting holes
150 spaced 0.75 inches vertically apart from one another, which allows the system to

accommodate up to five degree undulations in a roof or other mounting surface upon which it
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shoe. In this exanple, rear nounting holes 150 are
provi ded on the upper rear portion of shoe 130 and
wee@wviz®23 ocati ons for the attachment of attackeEn$2009/038496
nodul es 140. In sone enbodi nents, an attachnment nodul e
140 nmounted to shoe 130 through rear nounting hol es
150 may be attached to a sol ar panel nodule 110
proxi mate a Top edge 210 of ite solar panel nodule 110
that is vertically higher than a Bottom edge 220 of
ma}Ilpe 89At?& ISy lne@i?a%g fégfrge {:xﬁﬁlo QA A ot R&%ﬂboﬁ%%“t?tojﬁghtate
i's nounted on sone e cerfain aspec of
attatHigerpoepart td sheeahd tiose erhbediBehts amyqdgmai 20t) (pfoxs@é fexibility in
panel nDduIe 11?@& be attached with_ anaother

abil Ry forantratR R G aTAReRih PSP A teog Pifiyr Ry plovimg multiple
atta%n bRRY asSH Bfis é)gagn 1& By E}hﬁlcﬁmg i am CH\ESU%EI'Q aszwmfla ®e readily

Chahi sm that assists | n attachrent pane
desigf @l b}OOIsemfeskﬂ]JﬁOhe art bargd onadhd dilscbdo{urhpls)veiedrhpfem of a

l'i nk nment Dbei ri bed re fully belo

o P S G s M e Grnenes Hbres b titgihe Teshit mgdo assist in
mounfink Ride 16440 . In ik Ek‘a[rﬁﬂlb tihe Rfouh @RS m@&i&ﬂshﬂﬁhcﬁ%ﬁ@eﬂector

150 are provi ded on shoes 130 (rather than a single

mounting holesl 7@ gasipies) 30. TRieBecidt Blsmébe attashed/wtsbaes 130 by fasteners

pas Rt eled 1R TF e HEr bhFTsPoh PP QP BRGR: Erovatipy belgs 170 of

shodspan. whi ch the system may be nounted and/or for
nDuntin% panels at different angles. In this exanple,
shdds- 3 3bustralps immpiedtetaihaneexample ofrrothee il A a¢rording t5@ aspect of the

pres\%ﬁtGiﬁﬁ H%flg 51n| Pﬂﬁ:hgsthg %fl(gé ffg)' 1% ¥11uasﬂ a[eg IE i g%a?? edQPe% fl this example,

stem acco

the €1©@118€ comptiaitired sub-slemeritdOf lifk 3 DI, A&¥allDBNO, emg aSsurefme
upon whi ch itmy be nounted. Clher nechanlsns may

ew&l@yw) PfﬁV’é‘Fhé‘? a%ﬁﬁp?@ﬁ‘%@n’tsﬁl ﬁoaéﬁtqqlw@natiwaéﬂ%ehtnk 130
$& enbodi ments may (or nay
In%ﬁ%&& §g¥§§§§§€ﬁn@@ﬂ ty |n ability to vary the height
of Ratat mohm:mg hodest lﬁOrrﬁ&)pb&;‘mseﬂmo trivenisdioataehmh e rmdiole 140 for
attacgynlwglgI 0269 r&y\}:ﬁfgggﬁ Iﬂ%ée (ﬁg%) ﬂgﬂ{osshgé 1%@ ]tnoslo%gee)r(n odlments there
may’ %&erle%f ges hﬂ)‘ﬂlﬁgngﬁol@’? FS(Pfanc'i; K ddmd &nﬁcﬁﬁfmé{tg t@éﬁg 99 a (%reater or

the di scl osure provid herein. As ther 111 ust
lessq>rmuﬁ1t@r OQreaslhnoemlr@@hvsaMOajrsoms ntiey d@claarnmn t{afatpﬂlﬂmt attachment

£ hah i AP e Sh b o i dmnadeia ot aioR g te bottom
edgén@ﬁ 88 SéIIZIOpa‘ﬂ@l $0888 isladfh prdeide@C lidthisletfbdiih ot lidGh&hting hole

to shoes 130 by fasteners passing through holes 180 in
160 mpy bedged @fmq@ftla@@ttmhl@on@duledé |f@mttaphm9mrw |arPg>tu@m @l of a solar

pan€1f %Qod%; ﬁlbqg%h& 3%0 g‘omé eI I Hi%l‘;e HRerd maﬁ L ?nocrj?e I}%IH on&forward

e of accor an as
mouftieg Bole 160 Vcﬂrhfnb@lﬁﬁ attdcﬁmEh@ecﬁmnisﬂﬁnSﬁB@erﬁﬁ@yde This may provide

grealtelr lﬂ%?(ltbglﬂgl %(fi mloTlnngg SI))(t?olng df%l(ii e>\(/a:rr?ﬁllve tlo gllgvglasusgrxtg rggllegt an upper or a
lower forward mounting hole 160 to compensate for variations in height of a surface upon
which shoe 130 may be mounted.

In this example, the link also includes a mechanism to facilitate attachment of
deflectors. In this embodiment, deflector mounting holes 170 may be used to attach a deflector
120 to shoe 130. A plurality of mounting holes 170 may be provided in shoe 130. This may
allow for flexibility in the positioning of deflector 120 on shoe 130.

In some embodiments, an integrated grounding attachment 180 may be provided in link

310. Integrated grounding attachment 180 may be in the form of a hole to which a grounding
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the shoe 130 conprises three sub-elenents: a |link 310,
a ballast 320, and a sole 330. Link 130 provides an
wa@edagtmyent nmechani smfor attachnent nodul e 14BCT/UB20KI/038496
130 may conprise three sets of nounting hol es. Rear
nmounti ng hol es 150 may be used to nount an attachnent
nmodul e 140 for attachnent to a Top end of a sol ar
panel nodule 110 to shoe 130.glLn sone enbodi nents,
there may be three of rear nounting holes 150, and in
. r _Q .
wir€ e SRR e | 1Py BP KiGed BB R Wrelep Bihr grounding
attaciendin iieshartian t@sassist inggrevididgamhientcal bonrebtich t©Xgaoaidefrora panel to
facility for attaching a solar panel nodule to a shoe
pangli the bottom edge of the solar panel module is also
br gy ‘tl%e&%bdd'i‘méxg aBeIRdb FR0!3, bhAKYBIGpEIAL L PO fith mass that
e used to no nt an attachnenP no e 140
mayaastslat:ﬂnﬂ@npmg orray Bod $e(ameda§nnh méceansodoaf opathed sunfackul Ballh&l(BZO may

g ot TR Sl L5 b P v o

the @oba8bMeVite afagébam%m sIRR 1BORViBYRiEbgratéd WirfRanREQNdfend
greater flexibility of nounting optlons for exanple,

integrated| grommding pabitites eltwse wan chpyse B4 may be ovmdded @mmamﬂo the ballast
mount i n ag ”for varlatl

320,n%r| zm begfongei By F%Fct,lgglﬁ’f)ﬁ ﬂlg eles éorr%v gi pICCCS of PVC pipe or

othdi"ﬁ&&?érfé@ intd BallRt 2Bk Be rriah@fabt*uﬁkth@ﬂcﬁp Innfthé@@fbodiments, a facility
mechanismto facilitate attachnment of deflectors. In

for passing atss dnaydstintegiatadeatsepterpinns shgehwcl 8s m7tbe pely open top of the
ball §ed to attach a deflector 120 to shoe 130. A
plurality of mounting holes 170 may be provided in

S h @ thiSBxarmiplé, SoREBB 0ahayopyol/de fidteon tBikkbp Mrdynl GOMRcurely in position on
posi tioning of deflector 120 on shoe 130. In sone
a rogf Ay sieraRAUEting Auface agd/ar By Pesandiguisd o hel pioisst theggof or other

modgtﬁ%{ Qﬁrfrégg?yd{nggﬁné%é ﬂé&)rﬂ iﬁﬁﬁ%&ﬁ 32¢ %ﬁc?n&r Oﬁe&%ﬂﬁ&%ﬁ gh&%ndﬁr it. Sole 330

maygroopide agaitereedbottons edirdace Gafﬂe Wwhiahdthyeenhaficenthy fibieion of sole 330

sl G TBTIE SHEGHa SO greassiss 5100 16l S0 e a basic waffle ut
patt&he@tﬁérciﬁjcterﬁQ (8 aRBrmb %a@r&%ﬁ}%@% Bﬂlréle EmB@leﬁﬂﬁl Sole 330 may

he énbodi nent "according to FI'G 3, ballast
also dmam'a Q@tserserd)l@pbealrﬁaw A3 Omwhich ety ﬁmi/ltaas@tashmmt defese]@l 339 to ballast

array,100 n 0 roof or o r .
320 Hyoftf o SR b fort) B o Elbitieh o She® 390H af i mthe
emboBASRS i1 RARatNA FIRAN G abasid wadfle EWPAHEE. @tﬁé}tﬂattéﬁlls (or no pattern)
wire through the shoe 130. Wre chases 340 provid

maydteganpl@edin ofher ambediateats. \ﬁOﬂ@}Ganasgbwmedéﬂ allast 320 at upper
surfé;%&%%g ﬁglgg a%u?a ng acﬁ%s&%g@gl e%sl etplgﬁz a.})t he e(}ti%r a?tac it thechanisms

ed or cu
would be readily apparent to one of skill in the art based on the disclosure provided herein.

Ballast 320 is illustrated in FIG. 3 with a slot into which link 310 may be mounted. In
some embodiments, link 310 may be inserted into ballast 320 after both elements are formed,
and in other embodiments, ballast 320 may be cast or molded about link 310.

Ballast 320 may in some embodiments be made from a concrete mix. Ballast 320 in
some embodiments may be made from any concrete mix that is intended to withstand the
elements for an appropriate period of time, such as cement intended for outdoor applications
and having an intended life span of 30+ years. Ballast 320 may in some embodiments be made
using a Portland Type III concrete with air entrainment of about 5%. This concrete is a high

early strength, normal weight concrete with a fully cured strength of 5,000psi, and is available
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320, or may be fornmed by casting, for exanple, 1"
di ameter (or greater) pieces of PVC pipe or other
worgioen2mk3 i nt o bal | ast 320 during the manuf actRECEUS2009/038496
thereof. In other enbodinents, a facility for passing
wires may be integrated el sewhere in the shoe, such as
in the sole or on top of the ballast. In this exanple,
sole 330 may provide frictiongto keep array 100
securely in position on a roof or other nounting
fron? Wé‘c%%p@agf‘a% TERYf Rﬁm‘é‘%‘ﬂ r g eﬁlgtl% aﬁﬁsﬁ’ 886 hlaglt?)% formed from
roof or "ot mount’i ng-suf rom d from
matbrddls ash a32f0r exahe, mﬁa]rm&tun@berecyde(baﬂ)ben,l nd@uamte 6pd>1gmer

confiaiy RNANE BOPHRHEHIGEPER B 8y & SO TAgar ), oihet Maferals.

MOURAL BE) 84 Befifde THA nRQAIS QOLSHISIA08:s3RRD r9fd §&8d18a183hum, UV
may have a basic waffle cut pattern. Other patterns

resiftant phastipaiteeglags, nc&ycreb@ oz wiileoynateriats. do keme embodimentst Bnk 310 may

be egi ey g Pk B e fa Raleh: TEBREY 558/ 8 o it into the

shaptZfElink S 101 Ardd thén BXRIigighIeaniz-&d. "Wherededoatihctie nfierial REused, the link
upper surface 330a of sole in the enbodi nent

ma}ﬁ b yped toassist inpaptimg agelsetsical awidccomaedtion amangpanelar n.
ot Eré gorme eat : ?)(El?snn §1PS s@oP?@ Lt enbg)maré%)fro?nea en%'att%ylg]gth%ltl can tbe considered
an “Tn (Rl B e rod fhg ariestdd 0R séﬁier@nkﬁ)d&ﬁmt@isble 330hes) beanade from
such as epoxy, al t hough ot her attachnent nmechani s
recygisd) gorpEn P@a%ﬁdi Gunp patrashisuelbaihat ayrilahle from Hn%@re@iﬂ@ns Ltd. of

rBBARE, Hed RLERHE RPYI00 DRI el B rov

(EthY e Pagyp sivenerMiend Bibnomer s ali’riﬂa}:eﬁ‘fmﬂinlgmiﬁtmalj ion kn(ﬁﬂ.é} roofing material
maybe inserted into ballast 32 fter | ement s

that gy rfreﬁeﬁgﬁ %0% @* PHheptwEce SRED U rﬂf@y 1§§ mopsRlom damage

by tp@m%%ﬁtal & ba@ét@@@bggﬁlg é)lrhz{v(b@élc@lereQQJ) baddst %s‘ﬁ?%’ allﬂaééﬁheswe, such

sone enbodi nents froma concrete m X
as, @Qacarmplscﬂpaxya rr]mmcbrrmm‘tmdnagntb anrpoey froym easr@hea:rdimcr%‘té%emay be

t hat ISlnt wi t hst and t
used 5 s RO 401520 P COBBERS ALHPBHEH ST B A ballast 320,
Sold 330 A6 8Ost éi@éﬂtl'y(iﬁw‘tﬁﬂ&st@ﬂd bHaN P, bfﬂvﬂlﬁ%%lb B@with rubber
span of 30+ years. Ballast 320 may in some enbodi nents
teetipandiergwitly mt:hgr iaclpsipns. afﬁ@ncrw,ebrlqther coatertad fremawvhigh giballast 320 may
be f(SI?l’E I a{:&ﬂg BL 8ure$ %8 0. soﬁ c(:)-g)gllc hg g%&l{ﬁﬁﬁ rt?ob%l‘ teel% g)g)r p}{s or
incledis®n gidwthefcee'&q @d0psid m&ﬂ@he lcSnc&&’taloh' aﬂieﬁﬁqﬁ&i’ﬁlaP&rﬁlClibSBonded to it,

Specialties Inc. of Abington, MA. Alternatively
and/@atheégﬂcrs@mrﬁﬂgﬁr Beaterisd ﬁflrtb%p%@remlawgn%@@ﬁh%by pesid to the sole
e
330. §§fzg%lt3g (m{%d% tlo { Qgeggagurvrg ag\?gl%le&a g(f%)eﬁ];aFt ﬂol—l?l}lbab%lﬁ ener or
fastémmsubhﬁk tfgrr, exiample @éreWebf)bdsltsO ty, TN, or other
;:? Li nk 3l0 C made from netal s such

§ssansqnéegge HEV P ?g{t en‘tap@ﬁplﬁdﬁ.p é\tachment mod%ﬂe 140 may in

some embodiments be made from 6061-T6 aluminum which can be anodized if desired. The

attachment module 140 can also be made from other metal or some other material of sufficient
strength. Where a conductive material is selected, the attachment module may be used to assist
in passing ground among panels. ‘

The attachment module may be formed by machine cutting, but can also be extruded,

laser cut, or water jet cut or formed using another suitable manufacturing method.
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resi stant plastic, fiberglass, concrete, or other
materials. In sone enbodi nents, |link 310 may be nmde
WO @195 i nch thick cold rolled mld steel.Pdnesaond/eBs496
steel may be cut, bent into the shape of |ink 310, and
then hot-di p gal vani zed. Where a conductive materia
is used, the link nmay be used to assist in passing an
el ectrical ground connection jmng panels. In sone
enbodi nents, sole 330 may be made fromany materia
th [ ) y t [
Db SHAUnRAGRRE WSRO PRI B APLL e e o
a plfirabity ofatiffelenithanalbmedulbcani@redne miodule nlobeting sysiemsasailable in the
hat available fromuUnity Creations Ltd. of
markPteksville, NY. In other enbodiments sol e 330 may be

madgtdchRhiabaial 40 Hﬁg% SOTHE Q%&cgfnl%ﬁﬂs SRAGudY LiYda8B8Ehole 142 and a
Di ene Monomer - a rub roofing material), or another

nonrtheshilesighated 44-i al this waampbyatpncbmenttmwme i 4mapbe ettdnded to a shoe 130

it iy RE Mia i R By dp PR el 485t sl Wyt artachment
mo@Uh e1E@ 4 PDobabd.ant otB&EmiidiBerid) a3BGEISHN Or a SHE tha@ e ub&, or other
exanpl e, epoxy. In sone enbodi ments, an epoxy known as

attagtreqrRERVioedr mRSEhiRiss atiwould bstanparertith onb rbskil jn thelag based on the

e a rubber pad cast directly into
dlscgogﬁeﬁ?wg%gﬁé@?ﬁ e 330 may be cast directly into
balHIGs$ isdaOistniettiovieax angafRctop 20.i Deflertsiol20 638 Be Widdb of metal,

rubber teeth and/or with pits or .inclusions. Concrete,
fibegglasss H¥ resatprtmlagtios qppiclt p&ﬂthar Bileblggnatgzis. phyonsembodiments,

L g

t edt thisvexdmpig|thle defteotar héO ummmeehen@hammheds faviiteteiagthchment to a

a e bond d toit, or the congrete or. other )
shoss it 1 41 GmBp oot I Beapism el it (e dcsehia alngcaply side of
deﬂ&%‘xdl 20%of Beachifleft 33GhoSP3E ﬁﬁ?tgh&%lﬁqghér{)é? ?Ing!? HolR§ may be

alternatively be secured to ballast 320 ast ene
provadedfiasieBedors] 200 mrmde foomax aquuteeattashmemsto shocblBHOtamd/or greater

T T A NCRETT TIE TIC E ——

holeb R eQRAvid&d @l déflettbM 29i ch can be anodi zed i f
desire The attachnent nopdul e 140 can al so be nmade

f r die orcvatingrhelss 180 obdnfiscior A9 (orangofher mounting holes rent may be a
part e R G B RED N Hy 8 Pl bR og SR TRy o078

embgdmwnds sloBngnpanet ﬁldlﬂ@ﬁij@dtﬁlaﬁtb mManoni®ebR1inBits M flector 120 may
med by machi ne cutting, but can al so be extruded

IHCI‘Fdé’é%?ur’cS‘@g fabg{ngehgyn) evterding Bpmiihy Hdes efsdefigetanbithiarwhich
mouﬁ’dh%ﬁﬂ%?l mldg ‘BF f g.g M'@Lﬁqﬁﬁg 'télbg 119 C%WRQ g’foﬂ?‘ml% h({les qre located

attachnent nodul e S conlgure operm
mayéetcdishiefiiorh ona apbtheraln dithenfidelof dedleetol 1p@BEthanBbideRctors can be

nd/ o an ul e nounti stens avail able in_the
mou?lteﬂ e lg/ s1($e u‘cﬂ'D 9ng a pluralllr[y OP colhr%lear holes 170 on a single link 310 of a shoe
130 so that the tabs of one deflector 120 do not interfere with the tabs of the other deflector

120.

FIGS. 6-8 illustrate one example of how attachment modules 140 may be utilized to
attach solar panel modules 110 to shoe 130. FIG. 6 illustrates a solar panel module with three
attachment modules 140 attached and one attachment module 140u unattached. As illustrated
in FIGS. 6-8 an attachment module 140 may be attached to a solar panel module 110 by a
threaded bolt 145 passing through a threaded hole in attachment module 140 to secure

attachment module 140 to an inner edge of solar panel module 110. This provides for
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mar ket . Attachnment nodul e 140 may in some enbodi nents
i nclude a threaded hole 142 and a non-threaded hol e

WA 2009/120923 hi s exanpl e, attachment nodul e 140 negT/5$2009/038496
attached to a shoe 130 with an appropriate attachnent
mechanism In this exanple a bolt is used to attach
attachnment nodule 140 to a shoe 130. In other
enbodi ments, a netal pin or _gjclip may be used, or
ot her attachnent devices or nechani snms as woul d be

posiglgrgi%r GhY af %1\?/ og gedgljf(# nel rhng&F gl & geﬁatR%%g ghoegl r%@? %t%achment

cPosur
moduilﬁw40fma§lﬂfe| #atiod thddgh Bsﬁitlﬁedda:ﬁ hdRQ t€ ﬁ[beheol‘lﬁ'dfblt@foassing through
nmetal, fiberglass, UV resistant plasti concrete, or

one gf FeaF meppingfides ky0ctddpavard ﬁloeﬁenehde&ﬁmtasrear and a forward
atta&%cfl ﬁ‘{og{lle]i%fg r8&¥ct lst eefn@%{l S(QX B@ulef?fﬁjﬂnggbe secured

vani zing m
in pled feémiv@ rto 3R i30chddestive tenh am)then iha fﬁsiﬁ(bﬂ ¢dnapagible with a number

attachnent to.a shoe 130. ] n this enbodi ment  t hat
of corpREH? rﬁvaﬂdrla &lar papelse %ﬁ?régnﬁeaafa?reﬁaayewﬁsenaé tqypermit

comgﬁt%ﬁlﬁ@t@lrth tfigl rﬁ)@% rﬁi y@@@%&hert aq,ta@hlﬁg gﬂg drﬁ)pﬂlg §blar panel or

di'ment s, be prov ect or
desigrl &olrmgnwtmlhevﬁlmfutmerselas panﬁle badetl @nhhmdﬂsclbmrs hoidedGierein.

an r eater flexi SItI ni def | ect .
10616r0 HhSEFou arfay Bld stV Bt o B 1Pt it pgociment of
a shé%’ |e%5 sheRy430e SBB@%B@%Qllhﬁra@&Iflh%%a%r d&#§)-in 6. TR UAY i1RGtrated in FIG.
hol'es 180 of deflector 120 (or any other nounting

10, ¢hok &30 maatcomyls@muﬁlgj@ballagtf elethentsré2h alliustmatédin FIG. 10 is a shoe 430

h h f nd i
Wlthatt :%?scl:rgg%r eﬁgﬁﬁ%s? e]sepbepgs /%gr ?ﬁetnc}qo??éﬁ Q &f E\céi( 9%0. fif th{snexample the
link aqio USdoiitsed of fvoSsiaEes €A RPCndBREhS sidd gf&epis@es&%%d edow. The

i ncl ude nmounting tabs (not shown) extendlng fromthe
I

ballast glemeptp %Péfrrlee@mdrnkm Qi 4 18Hstm§ﬁﬁlrmuFr£§ h Iélssommmdlments
ballzg? ele{ﬁ%f’NS 990 %tﬂeﬂglfn]tc ?c% v rlm\iy}hgtkqorhihﬁ 5@%%5}% n?rf‘g tab 415a,

cat e fromione anot on ei
rear setﬁmrngtaldef e ahd) gidd Q@aﬁmgttﬂﬁm Jcwdn dehé embodimenarone®r more of
nD%nted side b side utilizing % lurality of
these B Maw e cRBEEed i 9ne AT MOES RFTeTIthSHR tabso I sorme embedimnspts, more
or fe%&%r Eaﬁhlerfgilg%stsrﬁ%?bc? 69691% ﬂ%ﬂéﬁﬁ gféltbéglglqu bggﬁs%@hf‘eﬁgsng may
addltlbﬂla]llsftdrattematll‘eelﬁ ka qudueedcrb link\plaformcH frénytanradtedies ofl YPa fastener or
uti.l i zed 0 attac panel nodules 110 to

may b hEB ol ar
fasteBRS SOt 9 ATl PGS PORAS: o solar panel moduie wi th
t hBaRad blcafch RN Wl s8 e btbodin AN\ ANE s@fi®ar materials as ballast

attachnent nodul e I40u unattached. As illustrated
element 320 described above. In some embodiments, ballast elements 420 may comprise
standard size concrete blocks, such as, for example, blocks with dimensions of 8 inches wide x
8 inches tall x 16 inches long, which may be available at numerous home improvement and/or
building supply stores. Where the links are designed to permit use with standard sized,
commercially available blocks, the need to ship heavy ballast elements along with other
elements of the system may be reduced (although one could ship the ballast elements or design
ballast element specifically for use with links 410). A purchaser/installer of the system could
purchase the ballast blocks locally.

Although two similarly size ballast elements 420 are illustrated in FIG. 10, it is to be

understood that alternate embodiments may include left and right and/or front and back ballast

elements having different configurations, multiple ballast elements on each side, or a single

ballast element. If more than two ballast elements are utilized, these ballast elements may
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in FIGS. 6-8 an attachnment nodul e 140 may be attached
to a solar panel nodule 110 by a threaded bolt 145
w@a®eiizng2i hr ough a t hreaded hol e i n att achnment PEUs3089/038496
140 to secure attachnent nodule 140 to an inner edge
of sol ar panel nodule 110. This provides
forpositioning and alignnent of solar panel nodule 110
relative to shoe 130. Attachnent nodul es 140 may be
attached t hrough non-threaded holes to shoe 130 by
y ' . . i 0
conPht ToPOSSNG SHRERLD e by R PHILLAG, B9 S5l
sizedbkigkdwizh dimadicne 013 6/8 mshsotide ®12y% ihohes high xriainokds,long. If more
sol ar _panel nodul es 110 may be secured in pl ace ,
thary foahalge e abonre 1l Hisy TH1 bR ow e HEk BIRIPRB AL n astacked or a
-1 frashi Lo ith a nunber of commercially
Suk% a?ngfe S0 ar’%gﬁﬁﬁs. O her configurations may be
dediighétd may penrirglcinmgadl ivhit] otnultipterunitsl Al pllwstpedéh FIG. 11, for

cxaiplRefnlt TsBer ran oo it O mht g i £t GHEE e sides include

medB@MiShYor RBIBRWE Sl F1e8H QKRN 8n REiOUnHEH AL Bldkidds |n%8/ be joined
9 illustrates an array 100 of solar panel nodules 11

togetlher fyyafoo examplendoodéstens 22 kndi tabid 1. Gompeciohrod22480inkStide4 10a may

430.i0.s. il Lustrated i reater. detail,.in FIG 10. ) .
fir chiepaple gt I itk 1 EReEon55Y Bugoul anknetiiin thipkeide 410
ConRadtbRst2 ehLRIBE Sirdka-holdsl478tiA Bhrdide 3164 & maPbé Bordled AOBk side
430 with two siml|ar sized ballast el ements 420, one
4100 hy awens ¢f fu espmplenwelding orsaldering. egemnstoss 422wmay pakor example,
410 i . : i bt sl de
vl RO Sl Sl RRR 6T 4T, 13k SRl e g o 22 s

passe@ $tiro0gh halek4 10 iatlinkrside4dBb) 4 sadstingtiesent) skohGs, bt exdniple, a nut or a
sonme enbodi nents, ballast el enents 420 nay be held in

pin play Og copled {copnenteTs AR? o i@uwi@%?%@aﬁ% ink ﬁlldﬁ g1 OB
2133263 ?f Blustrfb&h og.gieﬁ@&or‘]] 053 Ray BOGeRh totrsﬁgé‘hﬂ%.g Sthi%%xample,

n sone e Iments one Oor nore o ese
linksides B&OxanHObetk jomednandotonnesters dlherotnide floeskoleadd). A defector

120 L5} BB o1 ik SHbrSBI BB HE 22 G Ao SRR £ e deflector.
A s]&ggng@ﬁém%ﬁﬁj id ih@@é&a%%lé)ﬁutabh,eig AR 464 ¥ R8urs S ER P to link 410 by

ink platform 41 an adhesive, or by a fastener or
wayfdsvemestes 42bh as, for exanple, screws or bolts.

Bal.l ast, el e t 20, may i.n nmbodi C ri.se ..

o i Aot » o SEF AT Br Ba0T L 2er P B BShed into and
slid 819 phice ko HOIRE o£IHRGH MBI tidle 4P0d Indilierab §6TBBIdSs 4204 MM10b. In

conpri se standard si ze concrete bl ocks, such as, for

othes gabpdiments) tabk endipr Itplel andipsistnismay bg praveded onwithier or ®th of sides
h .be, ;avail.abl

4102i1a {x‘r?d‘ 2Rb! %lle Xa(‘giﬁvglyir an%?sgéf’l da%rr]l ’45% ifogl?d gg?lqn&?dnla/ W Eﬂgﬁlgy an

nuner ous vemnen

adh&ivey B fasihefsuthgs dekdWeSoraiotts, e Dy @i fAstene MbthodSEnown in the art.
Wi th standard sized, connercLaIIY_available bl ocks,
Thigmay bedenais adrnse Reaithe batelofdastdiagiggnt s al ong with

Ot ReJK sides 410a and 410b may each comprise a mechanism or mechanisms to facilitate
in mounting of deflectors. In some embodiments, the mechanism includes a number of
deflector mounting holes 470. Link 410 may comprise 3 deflector mounting holes on one or
both of sides 410a and 410b, or in other embodiments may comprise fewer or greater numbers
of deflector mounting holes 470. Deflector mounting holes 470 on side 410a may be aligned
or offset from deflector mounting holes 470 on side 410b. If the deflector mounting holes 470
on link sides 410a and 410D are aligned with each other, deflectors 120 may be mounted to link

410 which have mounting tabs and/or holes which are aligned on either side of the deflector
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el ements of the system may be reduced (al though one

could ship the ballast elenents or design ball ast
we@amro2speci fically for use with |inks 410).P@EI/US2009/038496

purchaser/installer of the system could purchase the

bal | ast bl ocks locally. Al though two simlarly size

bal | ast el enents 420 are illustrated in FIG 10, it is

to be understood that alternagtie enbodi ments may

include left and right and/or front and back ball ast

el e
120 A[ {[E@{)fso ?’ﬁgﬁ o1d z)ind‘ Iglgg ﬁé eg;ﬂg(ll gflﬁxgé és“?%% Oarggllx H aoglge of another
deflettent 20t may be nwached toainkt side Hibl ast el errent s ar e

utlllzed t hese bal | ast elenents na 5

410 @@&ﬁalapasesa padensala @phd 3/@9 i‘téP’% er$lﬁ%| Elaﬁ ﬁ@d or sole

a%ag&JH i
ma}h%SIP g I hC glsmrp\;\%r S %_&ﬁ?g% éisé%ﬁléawlt%q mcﬂ Fbcs)ng
| f Ruafereing b@RIG. VG, ﬂmfd iasitusehedentovdeae 508 efa nteﬁm;d afdyrming a solar
(&? mount ed on i nk | at form 415 a stacked .or )
modyleiniqgration YSERACFY LI P 4R 2SRSF M Pressni RanFﬁ}Bo%a" et 30 a link

3 1054 mk Sorn{Hae 95 3 }U‘ 1T n{%‘& bR dde i n Hfékatlsgsucﬁ‘%s stainless steel, mild steel,
lustrated I n for exanple, Iink 410 may

or ahmnpumsEVt mstantdﬂssmlﬁ)bcrghaeb, 4d@iete,rir ofter maeermhqal Ip somhe

erb QARG ek - PT o BR FERIT D PGk P o il teel. The

mild &tbd)Qshyt A%k NRAt BYo thEQha gﬁmnmk@,lom@nw msmﬁlgaavaﬁged In other
tab 410Qx. Connectors 422 on |link side 410a na

embodagyits, hiok 840,440 may be extrudpd elndenthpdirmenss afikoek Slmlﬂﬂr to that
111us§§9e%t1n #16G Aﬁrhng%rlbl l} b%ffg%&i(ass% glﬁ%léé% e %%nnt?odtn% fts égﬁnk 410,

ass t Arough ot a or

&mﬂkﬁﬂd @dit iltustrited s FI® 14 10 lidk 410 ams bb:ffablﬁ@tted@sawpkeparate pieces 410a
wel di ng or sol dering. Connectors 422 may be,

and éi%ﬁ!ﬁ are %P&@meée Rﬁafrmt)‘éntm(grho& ofehol IQG@FU?’@ IRWEWH&’ hole or
ol 6D B o By 1 AR 00 mes
fornﬁdemmk 319u4:1i® wysfor bxumpex aijilieg orpunchingr a pin may be

[ iR 90 B S 10 sofen fe g PalE sy HafirideB 2B may ve
fonﬂé?izﬂéTﬁ}’fop @xaﬁ‘ﬁﬂl@?ﬁ‘)ﬁ%dt 8rySee w‘é@’@ast lop h?@aﬂm%’l‘l?'ﬁpés@ed ddnfete,

des 410a and aré jolned, and connectors
recypl’edtrubhbe falyreihwhested 30othéy netesalsoBalla0 326, 420 emayphedwght off the

10 su hat c nnectors 422. extend.thro
shelf ot s B SR P OB U Y BB P A4TE € 310 simillr o
that EhaRleg iR BIG 4424he Tk SIWﬂHaWE@ at &l BRraeId indvided baRk0320 may be
to link 410 by of connectors 422. | n another

| fommdbamqmwstmgdngc 0 darer:ﬂy into balkpst 32M0bAkgnativieky, haldestag0 may be

forny % %‘?I 1'1 O for h oglnée iSo %ln@ Hisic 5% h h%lees Qled in this slit
§1% §5% des A1Y4

|n or er tOJO|n Sl
and @évﬂlre@i&ﬁhg, |f(ﬁr e&hﬂﬁpfe @Iﬂﬁkﬂﬁbﬁe ot 8 fastedbs orofastb@drs Rhes screws or bolts.

In e%%gélglren‘?sl uqcfhsémréaayhn?(% l%rs?r\llqlllgretg t}?a?[ 11?1llsttr2teeil 1r? %I(? oltlh bglgast or ballasts 420
may be secured to link platform 415 by forward retaining tab 415a, rear retaining tab 415b, and
side retaining tab 415c¢. In other embodiments, ballast elements 420 may additionally or
alternatively be secured to link platform 415 by an adhesive, or by a fastener or fasteners such
as, for example, screws or bolts. Ballast 320, 420 may include one or more wire chases 340.
These wire chases 340 may be molded into the ballast 320, 420, cut into the ballast after it is

formed, or may be formed by casting a /2” diameter (or greater) piece or pieces of PVC pipe or

other material into the ballast 320, 420 during the manufacture thereof.
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410a and 410b. Alternatively, sides 410a and 410b
coul d be joined by wel ding, by an adhesive, by
wo 29vareeys such as screws or bolts, or by ot hePCT/US2009/038496
fasteni ng nethods known in the art. This may be done
in advance or at the time of installation. Link sides
410a and 410b may each conprise a nechani sm or
mechani sms to facilitate in.-ngunting of deflectors. Pn
sone enbodi ments, the nechani smincludes a nunber of
def [ [ . i :
o 25 50, FRUESI0R HBLER o ek 31 P2 M ERE e in
em‘tﬁ)ﬂdnéhi@iwhmg a hinlotialar entivda3 demiis: rablyst S@fplndt hes dreewposed lower

surfj %@:t?xr Sok eﬂ%ﬁg&g?%éﬁ%&y g(gel ! or 162.1}) gtlhgglgh %lg‘&%géze%ts act 530 may
be @{%%@C&Euﬁ%ﬁt%ltﬂ EQne %&fﬂeﬁﬁﬁ Q %ol@@gUWl@lgedeﬁ% %Qrsod} other

side 410b he defl ector nounting holes 470 on
elenséntieandAdrGatrahiolg Udlobotareeesadsi rgmsebie baunld te heltasod Heby castlng ballast 320

defl ecto ted 0 whi.ch hav
sbofigh Bt ioe BEEe ol SPCHOPEE AR e TR s fagpses. In
othe? lefio@fmdnbhie séle B e ala F}'bl}%@heréd & stglasf320nRingdehl AEEHe bR as, for

may be attached to link side 410a while a side of
examplst dreepodef ordutwechpRBabiagtcnrss sueﬂnaa@hf@d exanplp.rikregysge bolts. The sole

330%a%%e8%ﬁ%ﬁeé§$&8y¥ﬁ?@ Irgflélg cag béJ L gqngidere ’ re%OI e‘1r{ A Otads %X\@ﬁ]e) roofing

industey] [Rgoni@ERbdEMEnB 0SS0 Mhdyesd ram\/feomnrédycreefmlemeanmd crumb
sol e 330. Referring to FIG 13, there is illustrated a

rublyer gvigilekle frep @y Grepttans ddd-off Higksvilleg NY - dajoglier sdpgtiignents sole 330

ma}) &tlﬁ%eai%rg Ma z;ﬁgrﬁé%e?l%? gfgﬁﬁ\)g t@ﬂﬁ%ﬂ%ﬁ@?& r?t%, 65?:?330 may be formed

present |nve
of rlﬁhlfeﬁ'eﬂothén rﬁkteﬁdl&pra@&ﬂ) oﬂﬁé;pobﬁed’ﬁadﬂlufd formroatabalastisdid. as

st ai nl ess, st eel m | al um num . UV resi st ant
pl égteméodw%ﬁhe&gghn&éw&lfaétt%ﬁn%ﬁl%ts Hizechangd 3 3lg 1s nofydesired to

e
o TR 5o D BRI S b
in whéchcao]le B¥his bbnm@tddﬂéeasﬁw'eof@f lowiensurBit© pf Ydl041 & nbhe sole 330

utlll&ﬁ_({) nnthgs g}l \é/) 1?1%1 zed. may p?} t heg(??ggrﬁ a%nngpéqsa;lw tg%%f)?f% 9n’ embodiments

Whe§é melsélre i§ Boddaab a'Hallh‘s?tt3‘1 @t gethbbditnbnts dheld eﬂﬂfnl@égnlﬁﬁﬁ() 18 410 is
formed as a single piece. In enbodinents of |ink 410,

utlhs¢drnsbla r3 30 mayﬁmbquhd @ns@ toartes dwiifgce@f Gok #10 using an Iad\lh@sn@osuch as for

%/? ted as h ]g)parat %I eces b4i;t0a and 4 ¢ ra od or

oxag tepé?‘éf ‘Fsé’?ge SEBPREND RelF 1 SR LGP HraLe Doy

melfed Qntd PIOWRE guﬂiﬁk@mflhﬂﬁ 4ol Bower uefaesoflietk 41dahheedBprise holes,
mounting hole or holes 170, and groundi ng attachnent

eXtrABPRS, gzemughsned@rm dnqtishowmico Faalitaiprthe pdheresice ok salpBal thereto.

dri I 0 %

j oiﬂﬁ g %O gleﬁg {&9%@%@1%33@ ér%l gédg §03P88r é&ingn%untlng
surfhey aﬂiﬁd;ofaf pinel eri’du&X anphe:, attlaelwd&tiere@[ Wotaphnel weddubasitl ) may be

or hydraulically pressed concr
attached t0 shoes 130, 430"utilizing attachment modulesl40 as is illustrated in FIGS. 6-8 or
may be joined to shoes 130, 430 using other fasteners or mechanisms known in the art. In
instances where a mounting surface is not entirely level, solar panel modules 110 may be
attached to different rear mounting holes 150 and/or different forward mounting holes 160 on
different shoes in order to maintain the solar panel modules 110 in alignment with and/or at a
similar horizontal level as adjacent solar panel modules 110. In some embodiments, additional

stabilizing members, such as, for example, metal rails (not shown) may interconnect shoes 130.

This may impart an increased rigidity to the solar panel module array. In some embodiments,
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recycl ed rubber, polynmer concrete, or other materials.
Bal | ast 320, 420 nmay be bought off the shelf froma
wanodiznoes or buil di ng supply store. | n enbodi NREIE/ES2009/038496
utilizing a link 310 simlar to that illustrated in
FIG 4, the link 310 may be placed into a nold in
whi ch ball ast 320 may be fornmed, thereby casting link
310 directly into ballast 3205 Al ternatively, ballast
320 may be fornmed with a slit cut for link 310 to be
shoégolg@tlﬁ ﬂ)%gch%ﬂ%ahﬂ/ ?%ac%(]:&) td r(poef O%H‘%L %uh@n%&irﬁlcé hf)cgn which
and ‘secured using,  ror exanple, an adhesive r a
theyf @siennatedor fasteners such as screws or bolts. In
embodi nents utilizing a link 410 sim | ar to that
i | 11ngetr-20etinng wppiyngpowss|iogs solgpagg) mediles Wisimpabe uted
; L ] _ e
troRBE iR naRs et PGS C Rp iR B &) Mk
grouhlire tetminet dréroleeMth dinseme smbbdintensy, skedeelPOn430 AaP berpyovided to an

. ditignally or alfernatively be secur t.o l.in
ms@fag@fla}t?nwa Bobigr & GAHEbIVES Dy A ECd afiegihases 340.
f agh aREI6D). 84HF RS 120 Ahy 8 ailhed tSHBWS3IRU300DkBectors 120 may be

Bal | ast” 320, 420 may include one or nore wire chases
adjugtbly mheged toi sheec b ¢40 ¥ therrelectien abippeapriate mowtting holes 170 on

bal.l.a 320, 420, cut into the .ballast after it . .
shoRg o 0. Mg s et By diGupf ot ool Mg b g defictor
12096 aRfusfing RO16E E7TMIDEFIRERS 120 mEYEn finREerfbodhb@k bBBioRhied!to shoes

into the ballast 320, 420 during the manufacture

1301 47 sich that uprsr 880, of thasdaflectyzvare glignadariHedrnes edefs|249 of solar
issact may be perforned in enbodi nents
Pan%t]“?‘i"?“l%nléoa link sinilar to link 310 and a bal | ast 320
t hat ishase apprecipesd etht hetws10 SU¥60 a€ Gotvbiadrt HEYmbeindonteadsbodiments

partially covered by sole 330. In sone_enbodi nents,
be psfprmBghinRiiyTRE GrdeE otk alse Ehbasnrarriatyd tiet potallactznged be performed
in aﬂmgﬁ%gﬂi%eﬁtss %@thﬁ?’ﬂ S Qn%ﬁﬁtqgitéqgidfiﬁ&ﬁ?&salg?na% Ekgg may be
el'enment's ‘and/ or I ntrudi ng holes or recesses nay be
perfbonedd t o bal | ast 310 by casting ballast 320 about the
extendi ng fingers or other el nts and/or_.into the. D
| i a0} SevgaLeees of H Ighene mmﬁ%ﬁﬂfégls invention, it is
to be Qé};ﬁ'eégtgd BRI RARBEE Sd @ LAbh@Shd 38ProvshBEts @RI readily occur to
adhesi ve such as, for 'exanple, an epoxy, or by
thoseskiladiirc tle aftasStueh eltgragorshmadifichoonsexaimpipeo vesmangsvge grtended to be
bal t.s... The sol e 330 forned, from any material .
part ) S QOB G IR BRCAR b REPE eGP e shnd G Hyention.
AccbREMEY tHe fdrBeoiRdBeseAPRSH ARINGraw Rk Brebh3 0w Npyf ly.
fromrecycl ed, non-vul cani zed crunb rubber avail able
fromuUnity Creations Ltd. of Hicksville, NY. In other
enbodi nents sol e 330 may be made from natural rubber
or EPDM In further enbodi nents, sole 330 may be
formed of rubber or other naterial sprayed or
deposited in liquid formonto ballast 310. In
enbodi nents where a link simlar to link 410 is
utilized and a sole is not desired to be attached to

bal | ast 420 on an exposed on a | ower surface, act 530
may be replaced by an act




in which a sole 330 is bound to at |east part of a
| oner surface of link 410. The sole 330 utilized in
wao bwgm2webodi ments may be formed of simlar maRE@r/iUs1089/038496
as the sole in enbodi mrents where the sole is bound to
a ballast 310. In enbodi ts where a link simlar to
link 4 10 is utilized, sole 330 may be bound to a
| oner surface of link 410 using an adhesive, such as
for exanple, epoxy, usiQﬁjhﬁﬁgeners such as, for
exanpl e, screws or bolts, or may be sprayed or nelted
1) ont@sélat @veile saouheaag s@tenh corkpetikat cdnomisingur f ace of
link 410 nay conprise holes, extrusions, or roughened
ar eeballastotndshown) to facilitate the adherence of sole
330, ﬁ&%@&ﬁ%{ dnfbedld e bﬁli‘a@h% !Mk%%&ﬁbé%ﬁ%éd%;@md #510
are ‘arranged on a roof or other nounting surface an
coupligato gpmieelpansiduddede. 110 are attached thereto. Sol ar
panel nodul es 110 may be attached to shoes 130, 430
utilizing attachnent nodules 140, as is illustrated in
2) FlI Ge P18 anduWo@rﬁirﬂg%kﬁ@ﬂ Jr@laph A furfhdP corftsits | NY
ot her fasteners or mechani snms known 1n the art. In
i nsinattecsneut ercslule conbigtied go beimfealpmidally couplebie o thkeyink
| evel ,. sol ar panel nodul es 110 may be attached to
metgpert YRR Bar nounting hol es 150 and/or di f f er ent
f oruerisk HRHbE! fggldbﬁqé@&) BEQuplbR th ey AnkhsBaesodule. or der
to maintain the solar panel nodul es 110 in alignnment
with and/or at a simlar horizontal |evel as adjacent

sol.-ar nel dul es. 110., | n . spone .emhodi hent.s .
) aadi SR FrodRar Pk sienie 2R 15 BRERL BRIk membsr
adapied & bd dirdcly (CHOBlalsie eV affadhnhdht efodarnect shoes 130.

his may inpart an increased rigidity to the solar

panel nodule array. In sone enbodi nents, shoes 130 may

be C [ r0 . unting
9 Sur TR AL B AR eh o i 0 Rl oS

W rd dedlestop pd apitatgro e \wedchbricatiysouplablean ehe linkdmbmberl 10

may be routed through wire chases 340 in ballasts 320,

420 and grounding wires may be attached to groundi ng

t er/ ogi .S, shoe 130,
2 436ﬂﬁg§h6gﬁgpgéﬁgégggg&gﬁigggkgﬁﬁéﬁpgﬁﬂgite wi th power

andheghokumembier ssdppted toopesingt donglirg the dolanpaniel modilasethe

340, | 60, .def] ectors 120 ttached t
kAo 34 oy opEPEb R CESe WDF BRG] uot abl y

nounted to shoes 130, 140 by the sel ection of

appropriate nounting holes 170 on shoes 130, 430, or
6) i n Berrelas medulermpenrgingyysitingriclagmdl Girtheh egraprisiegim titgghase
diShoI ft%g qFerctor 120 to nounting holes 170.

P3aYY 8¢ ol?as 350 may i n sone enbodi nents be nounted to
shoes 130, 430 such that upper edges of the deflectors

are aIi?ned wi th upper edges 210 of sol ar panel
7) nmodiheselay ppdule mounting system of claim 1, wherein the link member

further comprises a grounding attachment.

8) The solar module mounting system of claim 1, wherein the ballast comprises

concrete.




It is to be appreciated that acts 510 - 560 of
flowchart 500 nmay in sone enbodi nents be perforned in
w@bGoenemee orders. It is also to be appreci at eRCT/H82009/038496
not all acts need be perforned in all enbodi nents, and
that in sone enbodinents_qﬁQitional or alternate acts
may be perforned. Having thus descri bed severa
aspects of at |east one enbodi nent of this invention,
it j I le0 I ' .
) o iRy RRJBRAE ek A SOt o S, DALRL B0 Patlagt comprise
rubbidnose skilled in the art. Such alterations
nodi fications, and i nprovenents are intended to be
part of this disclosure, and are intended to be within
10) t herrgRblat incalR rﬁ&ﬁﬁ%g‘%ﬁzst&ﬁ RECRURN! fifffher &ﬁﬁ[ﬁ{s%g”egédie
the foregoing description and draw ngs are by way of
couplrd tpthe baldsy.. CLAI MS 1) A sol ar nodul e nounting system
conmponent conprising: a ballast; and a |ink nmenber
enbedded in the ballast, the |ink nenber being adapted
11) f OITHeQURE hidduleGnunti@b 3y stBAREklatRdb] ®Rheréh 11818 SitRfantially
nodul e nounting systemof claim1, further conprising:
<ngﬁaéﬂﬂﬁ@Hﬁﬁhimgbdule configured to be nechanically
coupl able to the link nmenber; and wherein the link
menber is adapted to be couplable to the attachnent
12) moduligk m@nbénfor aGbRAF nidddle reoulRinp i siem Sysibesingf cl ai m
1, wherein the link nenber is adapted to be direct]
coddirainostienineding 4 Brshivshity fas atipdiingto appdar pgpefmodule;

2 dopTul TR BIRRA RO B o o, SRR e
of atsblar parekmivddeesnd 5) The sol ar nodul e nounting system
of claim1, erejn: the link nmenber is adapted to

perriird pesion @ @vt?%@ TERATAG ar&a%\léﬁtawzlm c@rry $he wglggﬁ i first

baﬂ%ﬁ”ber at a plurality of heights with respect to the
allast. 6) The solar nodul e mounti ng system of claim
1, further conprising a wire chase di sposed in the

5 T S8 AL T, BTG
the SfsOBIIRENE aPkd-BFHIEB Block.

14)  The link member of claim 12, further comprising a sole coupled to a surface of

the link member.

15)  The link member of claim 12, wherein the first facility is adapted to be
coupled to the solar panel module at a plurality of heights with respect to the first

ballast.

16)  The link member of claim 12, wherein the third portion includes at least one

ballast retaining tab.

17)  The link member of claim 12, wherein the link member includes a mechanism

to attach a separate link member.




8) The sol ar nodul e nmounting system of claim1,

wherein the ball ast conprises concrete.9) The sol ar
woreahzooedunt i ng system of claim 1, wherein theECHHS1080%5038496

conpri ses rubber. 10) The sol ar nodul e nounting system

of claim1l, further conprising a sole coupled to the

bal l ast. 11) The sol ar nodul e nounting system of claim

10, wherein the sole substantially covers a surface of

the ballast. 12) A link nenber for a solar nodule

nmounting systemconprising: a first portion including
18)a fThesitnkfra@hbértof cfaom 181 fuatbki wgnprising sol ar panel

For® Bty BARG 6B EUERTAS Pt BTG5 1o R

secdR4lgst. and a third portion adapted to receive and
substantially carry the weight of a first ballast. 13)
T_he l'ink nenber of claim 12, further corrpri sing the

[ d ' h
K Rl TR B 4 HTST ) e Bl S ro s or
furﬁraﬂﬂl QYEI@IaIrghﬂM a sole coupled to a surface of the
link nme The |ink menmber of claim 12, wherein

th@wph@m%@phm@y m@d%wh@@plma@él éodipl ed to the

7 i POpSng M by Sr Rl B ot SRl o
attaa{rﬁémdoaulambarsappbrt ﬂﬁrnibbt rd portion includes at | east

one ballast retaining tab. 17) The |ink nmenber of
cI aim12, wherein the |Iink nenber includes a nechani sm

2012 B0 R P08 Pl Ly

adatﬁxeubemorrwahla\ffrstamtfa@a;bst antially carry the weight
of a second . bal met hod of, installi

l
s 01 %A CPUEFL wif Starpd et SRS HIpIEOPBIeg o the firs
sectRIn0MlediriGuftaSOIAte PRAR the second surface, the second section defining a

threaded hole; and
a fastener for retaining a portion of a solar panel module between the first

surface and the second surface.

21) A method of installing a solar panel array, the method comprising acts of:
providing a support mechanism;
providing a solar panel;
selecting a height on the solar panel for attaching the panel; and

attaching the panel at the selected height.

22)  The method of claim 21, further comprising a step of attaching a deflector to

the support mechanism.

23) A support mechanism for a solar panel to be installed on a roof, comprising:

a ballast;




coupling an attachnment nodule to the solar panel; and
after coupling the attachnent nodule to the sol ar
weaneeti209zbupl i ng the attachnment nodul e to a sSuP@EDD$2009/038496
menber. 20) The nethod of claim19, wherein the
attachnment nodul e conpriseg; a first section with a
first surface; a second section with a second surface,
the second section coupled to the first section, the
fi rSliniSMEfB&Sn 2RAG& it ARbhNS 56 E}ﬁpﬂilesfﬁhkfn?&ﬁoertaﬂ&baﬂast
second section defining a threaded hole; and a
are fragt@net infagrecuretrelatndnsyipa apbr t i on of a solar panel
nodul e between, the f.irs surf d.the eco
ot Bl ettt tarase B g SEnaE B8 epest.
array, the nmethod conprising acts of: prOV|d|ng a
support mechani sm providing a sol ar panel ; selectlnﬁ
24)a Ridieghppahmephanssol of clpianad, Whereinthesok in gttadhed pathelballast
and attaching the panel at the selected height. 22)
The nethod of claim 21, further conprising a step of
25) at tEehiupgoram@etianged of clhien 23)avisudp i soleis handhsdo d)link
support nmechanismfor a solar panel to be installed on
memberoof , conprising: a ballast;a |ink member in contact
with the ballast so that the Iink nenber and bal | ast
are maintained in a secure relationship; and a sole to
protect the roof from danmage fromthe |ink menber and
bal | ast. 24) The support nechani sm of claim 23,
wherein the sole is attached to the ballast. 25) The
support nechani smof claim 23, wherein the sole is
attached to the |ink nenber.




