10

15

20

25

30

35

-1- PHOTOVOLTAI C CELL SUPPORT ASSEMBLY Field of the

I nvention 5 The present invention relates to a
photovol taic cell support assenbly, particularly

al t hough not exclusively, for attachnent to a verti cal
wall to forma solar electric-power generating

cl adding for the wall. Background of the I nvention 10
Phot ovol tai ¢ lgHt?ﬁOV‘O@TmO%ELEV REPASEMBYYEd on
the roofs of buildings to provi ectrical energy to

suppl enent the energy demands for the bui | di ngs and

t IFeeld ofeige MvainsionSuch panel s and tiles are often
provided wth a support structure that mmnmcs the

configuration of conventional roof coverings such as 15
r ddle presest ianentidratedstes do enstidtevaltdiacal sgppdrt thsembly,

p el
S&%S \a{frﬂ r?ﬁ%lﬁn%% stn}élﬁffRF gttaél{}ﬁelﬁ_foo\%ea %ﬁg%ﬂ&all to form a
plsotas elgatae @owaneesemitmgtolad;@nm‘@ thavalt abl e for
connection or coupling to a wall. Summary of the
I nvention 20 One aspect of the invention provides a
p IRCKYQUNG & thalmveniielort assenbl y conprising: a first
surface provided with a plurality of recesses

ured to receive, res, ectlve hooks tq faciJitate .
nSRGIdlBie 1% 28 aers, SR RE Rsion BSad obine Redtis Bulitinas to
apeoade atdnmt;al ansEpotodsuppidraent ttneréneggly ddntamds for the buildings
nﬁﬁp@ﬁél %pi@l%d §ﬂ&?ééh§l§lalr%l tﬁ(—? Q eeoﬁ’érﬁ Ermﬁcﬁ'@d Wfth:%) Lg)port

ovo an elec Suppo
bytruﬁyreaﬁwé mimjics theecafigsrationaef cpnvcutlonalp'pof/cwmmsuch as

arcqunéa ér‘id’s%fteé ﬁf@hé@é%ﬂ%ﬁﬁw eaﬂtﬁ@glhb \@Haf&, ;Sehféléﬁﬁ@%s to

fgtp I‘OVI hani c ctrica

g’l?p yitgput fieb ﬁafﬂ\(ﬁ/moﬁéflcat'eemf the faed. Elavaver such

Eh@l‘d)h/blt@t@rpfan@w @r@H tilesadreainsuableYo £ eomMesdtiohte cdUpkag b a wall.
otovoltaic cell coupled to the second surface

toget her and el ectrically connect the assenbly to a
s 8apmaatyi dfdhadpeartiion. 35 Each recess nmay be configured
to prevent flowof a liquid into the interior of the

assenbly fromthe recess when the assenbly is hung on a
wene aspechef thedreention provides a photovoltaic cell support assembly

comprising:

a first surface provided with a plurality of recesses configured to receive
respective hooks to facilitate hanging of the assembly to a wall to which the
hooks are attached,;

a second surface configured to mechanically and electrically couple with
one or more photovoltaic cells; and,

an electric circuit supported by the assembly, the electrical circuit
provided with a plurality of terminals that extend through the second surface to
provide the mechanical and electrical coupling of the photovoltaic cells, the
electric circuit configured to electrically connect the or each photovoltaic cell
coupled to the second surface together and electrically connect the assembly to
a second like assembly.

Each recess may be configured to prevent flow of a liquid into the interior of the
assembly from the recess when the assembly is hung on a wall by the hooks.
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-2- Each recess may be sealed to prevent flow of a
liquid into an interior of the assenbly fromthe
recess when the assenbly is hung on a wall by the
hooks. The assenbly may conprise a first panel wherein
the first surface is a surface-% of the first pane
which faces the wall when the assenbly is hung on the

érch re@ﬁﬂs 54 BehiBE t6 ‘g)?&%?\t ‘FIBWHf'aS i@ ikt8 &Sipterior of the
sur | C

ace is contl nuous wt Irst surface.
TIRESAROBNIPR theyeersfpwhes t’ﬂ%@é%@f‘bb’és htipg asxa wialikythe hooks.

|aterally fromeach of 10 two edges of the assenbly
resp ive rebates row ded f t .
F et Ratiit o SRR SR et RS RS RertisuifiBa s a surface
beff the first panelehmmma‘cbngM@Wallmmreim ddsentblpss oung be the wall,
a
2 20EB1 e RE st BalrHBLES sBbedd R ERREEAE oBA ARSI it
withenfiest gugaeé®r med hol e for receiving a fastener, the

hol e | ocated so that the fastener when applied through
the hole couples the assenbly to the rebate o

n
adngasseMplY BN SOMATHRS ERSPERHYS InmgXIEnANG latera '&@ewch of
p@n@Iedvg'égroetrre hbseriBy M l‘é@bé@m&a lepatds prolidedpaised each of two

HhbieTiedies o SS5MaNA M uhond PfeeR oo Bt Aflcponfigured
Thﬁeedalacthe lipalontthe Assalbiynegn peatsintrébateglofttive respentite adjacent
g¥§émﬁp& may be provided with blind holes that open

e second surface for receiving 25 connectors of
the photovoltaic cells. The electrical circuit may

CSA'FFHds% Bnd o?% ﬁbi Hélsyf béibﬁﬁmfe%ﬁwm a%r%%ﬁﬁe@%‘f@ﬁﬁ reédlfing a

fiLrst panel econd

efez@é%raeremq 90'66%?%69@8’ that fhe? S@n@wﬁe&ﬁp '@ﬁﬁhmg@ the fole

t gogples tié adserpblyds,thé hebstbasttan fbcantugsehdy.l i tating
30 electrical connection between adjacent assenbli es,

The sub-circuit may be configured to couple the
pfibe @sséindiycmayl deensrigepa seeohd panel witeneimthecsenotdsuntsice is an

' Eé@%é(ﬂe@aﬁa%% Jﬂﬁe%‘é@gﬁ& g‘éHls aﬁﬁ’%h%?ém”[hé ge&?ﬁd gaﬁ%ﬁl is coupled

di ode acro
etceamci! seated o th@lfgsmarwh ch that phot ovoI taic cell is
connected. -3- The el ectr| cal pl ugs may be connected

With the syb-circuit in nmanne
The electrical terminals may pass through the second layer and may be

provided with blind holes that open onto the second surface for receiving
connectors of the photovoltaic cells.

The electrical circuit may comprise a sub-circuit disposed in a space between
the first panel and the second panel, the sub-circuit electrically connected to the
electrical terminals and to electrical plugs, the electrical plugs facilitating
electrical connection between adjacent assemblies.

The sub-circuit may be configured to couple the photovoltaic cells supported on
a common second panel in series.

The sub-circuit may comprise for each photovoltaic cell, a bypass diode
coupled across the electrical terminals to which that photovoltaic cell is
connected.
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adj acent assenblies are electrically coupled in series.

5 The assenbly may conprise a franme di sposed between

the first panel and the second panel, the frane

spacing the first panel fromthe second panel. The

first and second panels may be-Bttached and sealed to

the frame. 10 The first panel may be nade of a

thermally insulating nmaterial, The second panel may be

made of a thernal insulatin% materjial. The first panel .
meheprleqtigal piHgs May ke spBRECtRd Mt the subscifgiit isa-ma@ner wherein
PaitifdcafusemBREE afd eRclricafpcoapletan eeriés.. A second

aspect of the invention provides a substantially

vertical wall conprising: 20 a vertical wall surface;

a Tiheusissenbhly afayhcaorkpriseatfeamel disposbd betwéarn ¢he first panaleand the
or, | - di s fel

oeRB0 PATEr T8 LT SRRIE B LRI 80 Py
engagenent of one or nore of the hooks with one or

e bt Al s?ﬁcﬁgfﬁ§§el9fmé Be a%aEHEY LAY -slelgféd-rt'&ethé@}dmé(ay

conprise a p ty of photovoltaic cells provided

with connectors that project perpendicular to a plane

ofTHelTRsCEanet mayBé ehatld bfa EherirNg lindlilgtingateri#lr e
coupl ed to the assenblies by engagenent of the

connectors with the termnals. 30 Athird aspect of

t Adei secent ipameimaybemade af anthehodl inbulatingtmatetiahg a
substantially vertical solar electrical power
generating wal |l conprising- constructing a

s Ubstfusk panel ynayebe ntade ok fire progfimaigrialhe wal | with a
plurality of assenblies according to the first 35
ajpect by fastenin [

hdh

g}a pl urq:i}l Itl of hooks on the wall,
§issgohd@aprbIGY AN Biade & [liEPRPf aeatensl i es on the
hooks, and electrically connecting the assenblies
tqget her; and, -4- .electrically and chani cal l.
AR astrt et e v ETid By e L BER IV B war
asempbkings by insertion of connectors of the cells with
the tepmenala vl dlMce;
a plurality of hooks fastened to the surface; and,
one or more assemblies according to the first aspect wherein the or each
assembly is hung on the wall by engagement of one or more of the hooks with

one or more of the recesses of the assemblies.

The wall may comprise a plurality of photovoltaic cells provided with connectors
that project perpendicular to a plane of the cells, wherein the photovoltaic cells
are coupled to the assemblies by engagement of the connectors with the
terminals.

A third aspect of the invention may provide a method of constructing a
substantially vertical solar electrical power generating wall comprising:
constructing a substantially vertical wall;
cladding the wall with a plurality of assemblies according to the first
aspect by fastening a plurality of hooks on the wall, hanging the photovoltaic
cladding assemblies on the hooks, and electrically connecting the assemblies
together; and,
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assenblies. 5 Brief Description of the Draw ngs Figure
1is an isonetric view of a photovoltaic cell support
assenbly in accordance with an enbodi nent of the
present invention; 10 Figure 2 is an expl oded vi ew of
the assenbly shown in Figure 1;4. Figure 2Ais a
detailed view of area Awthin Figure 2; Figure 2B is a

det ai | %%déétig%{nyg%@ﬁﬁ%hgpﬁgﬁg’go%ﬂ vfclj %fﬁa@tg of 13%0{:6\)9)%5% cells to

2Cis a . d VI EW 0

Fitgeaaserpblies hy iestioraf corneciprsnfdae ge&ww% thﬁ th'T@O@'é of the
Zassg{;hblf-égure 2E is a view of section E-E of Figure 2D
Figure 3Ais a plan view of an electric circuit
incorporated in the assenbly; Figure 3Bis a schematic
r et SRIRicAbtiom opthesDpEwihgon of the electric circuit;

25 Figure 3Cis acircult diagramof the electric
circuit incorporated in the assenbly; Figure 3D is an
efiguwedeldis\areisonfetan viemeof a photoyphaicalellangpottrassembly in

' j toardFl-gure 4 is a

 CREGEERSE valh A ErttRITLRER e Lt verlid 2, 01 S Ga
is a representation of the wall with fitted hooks for

r RRUrdiong a&ﬂex&édéé%%ﬁﬁbbﬁ’the'%é&;éhﬂal Bhéwnan ffuaklied view
of area B shown in Figure 4A; -5- Figure 4C1llustrates
how t he assenblies are nount ed on the wall; Figure 5

| FigureiZenised détailed sl arss AwithioFigurad; | ; 5 Figure 5A
is a detailed view of area A shown in Flgure 5; Figure
581 is a detailed view of area B shown in Figure 5; 1o
FiFiggure 2632 a detailed vvodédraa BwhotvndetFagured?;vi ew B shown
in Figure 5; Figure 5Cl1 illustrates the connection of
a _photovoltaic cell to the assenbly; Figure 5C2 is a

dEtgre 2§ isi @ detgiled viaw of arrank shewr lgbﬁlgur@c% and, 15

Figure 2D is a detailed view of area D shown in Figure 2;

Figure 2E is a view of section E-E of Figure 2D,;

Figure 3A is a plan view of an electric circuit incorporated in the assembly;
Figure 3B is a schematic representation of a portion of the electric circuit;

Figure 3C is a circuit diagram of the electric circuit incorporated in the
assembly;

Figure 3D is an exploded view of an electric terminal and other components of
the electric circuit;

Figure 4 is a schematic representation of a vertical wall;

Figure 4A is a representation of the wall with fitted hooks for receiving an

assembly;

Figure 4B is a detailed view of area B shown in Figure 4A;
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Figure 5D is an isonetric viewof a wall clad wth the
assenblies 10. Detailed Description of Preferred
Enbodi nents 20 Enbodi nents of the present invention
provi de a photovoltaic cell support assenbly 10 that
can be supported on a vertical_sall and is able to
support and electrically connect together a plurality
of photovoltaic cells to thereby create a

substantially vertical solar electric power %1nerat|ng
wdligure4C dbudrataﬁerapw the gpeembliegateamouptado the wall
enbodi nents of the assenbly 10 may be suspended by 25

oks aon]Jy on the wall t her, t han bei fixed by
m%égﬁﬁl §I3V'§§‘f%fe %ﬁf‘éﬁb&s W%@Vé]pnal s to the

wal | . Enbodi nents of the assenbly 10 may al so be

L i A S PRRAER et AR ResToh B e 80V

reference to the acconpanyi ng drawi ngs and in
paft i Fl f the
A LI e e ATy Sroa BRPIRAETENS i or
referred to in general as assenbly ) 10 conprises a
fiFiqire BB R 8¥plded vidw &f dORNEY vibv BRsHwWrdipdrigLihs0ne
or nore recesses (in this particular instance two
recesses) 14 configured to receive respective hooks 16
( FeagurEispy Hastdtes th€cohnettion of 4 phetodblthiarugiling tieé asbembly;
assenbly 10 on a wall 18, and a second surface 13 of a
second panel 44 which is configured to couple with a
pFiguakiSGR isfa gatailed oievaiot arss Cshpavn inThguresseiband, 10
al so conprises an electric circuit 22 that electrically
connects -6- the photovoltalc cells 24 on a commo
paigure AP isijeiseaietas vigyy of awallcad witbdhe ;assembheéﬂpng
the assenbly 10 to one or nore adjacent assenblies 10.
The cel : q; 3x3 array on

HAIER 'S {ioR:0f Frs ealS14 s configured in
a nanner to prevent the flow of liquid such as rain

E&@g&ﬁ@ehg %@% qr%%eﬁtng\é@rﬁ&w?gldﬁo hm’)t%k}gﬁalyb%ll suroport

1assgmblye1 (hthsitcan e shppored ot ac/eﬁfqagmdh@d islable tcsupport and
W%Ie'cﬁ Jﬂx%oﬁﬂe%gbﬁ&%%lﬁtaqw ng?lfth\‘/'(g?aﬁc %QI@{Bth%Feb create a

cess orne I nt egra
c§ub$tﬁutﬁlb4 ertigal rsodqlfeelggmémomer gopeeating wak t A@@X&!ﬁlg}e in

Eéﬁté‘rt %&aﬁ BRYEw, %rﬁ@ééﬁrﬁérﬁ@ o?ﬁmoéssie'ﬂﬁblf/ i10shaf @@Q!usbénded by
e the recess

oafeKs onfgn 86 el ElnpEtaprpana fed bY Ged ahicH faglendsuch as
hed:r%/soasr regiisrtortys waie dtrgbodimertts bof the asseanbliy [ 1OwmaiFiatpo ee

s ﬁ;g{?giLin%@%&@%@ ﬁé%%%&erﬁaﬁ’{ LHa?'BchJ__V e Herhdl M2 andor fire

proofing.

With reference to the accompanying drawings and in particular Figures 1 and 2,
an embodiment of the photovoltaic cell support assembly (hereinafter referred
to in general as “assembly”) 10 comprises a first surface 32 of a first panel 12
provided with one or more recesses (in this particular instance two recesses) 14
configured to receive respective hooks 16 (see Figures 4A — 4C) to facilitate
hanging of the assembly 10 on a wall 18, and a second surface 13 of a second
panel 44 which is configured to couple with a plurality of photovoltaic cells 24.
The assembly 10 also comprises an electric circuit 22 that electrically connects
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section view of it is seen that one formof the recess
14 conprises a socket 28 15 for receiving a tang 30 of
a hook 16. Figure 2E further shows that the first
surface 32 which faces the wall 18 when the assenbly 10
i's hung on the wall 18 is contg-nuous with a surface 34
of the recess 14. As shown in Figures 2 and 4C, the

r qﬁ&gﬂ%ﬁv%ﬁalc' ﬁ@@@oﬁ %%BW;J?@%T‘?@&%%&H& a%gleyﬁscé\ectncally

R@@@@géﬁngmeaa%semwah%@ Qﬂﬁo@ft mafe adiegent @%Seﬂmbi@& He The cells
URREM a9 $2eprdQidddan AP aRET Iohq)Ho@wna%ig@neﬁﬁ) I'n

addi ti on the recesses 14 are each | ocated an identi cal
di stance inwardly of correspondi ng adjacent side edges

émﬁﬂ@céas a# ig benﬁ@gedﬁh ﬁl rﬁinnéﬁto&&é&emﬂ thg flegadliquid such as

i gur.e sec ane

oA igotne, iEorif 6f e BRI 4] Bl HRE b8 {dind Wih the
crasaemblia’8 imbeng 8ntibe wedin & by thephoektss18.2 Qmedway oﬁvhmflgurmg
gﬁlﬁ‘% 3élc%'§§ 41@ tﬂ]ﬁqﬁﬁénﬂér F%ﬂ&@gﬁ‘?@&ﬁegﬁgé}g{ Qggigﬁi[:h SRbw the
opperss ¥4 beingsfopned w@egfaélw@ndecqmmaoug wwt-h theypael 12 More
:%@t‘f&ﬂé‘ﬂy P?gm@aér[g \glaogg%g%ﬁdé o8l dfitbe I‘F’%tfﬁdn%'l 112 rwzﬁere the
Siatad TT Bemel A fnraseion it PEnBET Wi s 5cilindear

S oles ant WaveranyHodes beopérings #doudh whieh fiquideaddlow. Figure 2E

OB U oLEEIFEE 228 B0 2P0 Ath Mo 49, Fom e

\Msechommew of ihisdsearyibiah one ffarnt of thearecegsi é#e:omwiﬁﬁ@rassocket 28

59& r%esyﬁ@o r?geﬁéloﬁgerskgg&ch @gbgggffapﬁépﬁhm kettihe first

péuffa@@ Barwhigh bararcine walhts vhepdhe assambind0 spBungpe the wall

naeng\ﬁehtma}dﬂw}m at diiaceBy ¥f hehre¥@sohiat he menbers 50c
and 50d. Each of the nmenbers 50 is provided with

predrilled holes 52 for receiving the screws 54 for
aWSEZ-BHmwrgmt Figufes 2 andriC, the oackszandldsliel@n amsbrdrhondhdrizental line

o SR st Wit B 1ePEr e SBTHRES RanBiis cRendiedt # are
rﬂmtaeed 50ostamtiallyhelbser Behaupppr edygel86 than ancopiasée lower edge
tSaflﬁ 'Egﬁf@rr]ﬁﬂ@ r@@%%%‘"’lzf Qré’\%ﬁ QF‘Q%QG&? R)‘é‘?'\h@élrkﬁétaf%e ifwardly

rom t frane
t ﬁapowﬁp@uﬂg@& a@:aceﬂbs@amgeaéq G2 o th'e pgsemAl Ya1rQ3I
45b mhlch over hang nenbers 50a and 50b whil e | eaving

0 Aol BT 2o thenspaprd Prel A0S KaIEEd 8 thefilh panel 12
56%)an Hervenaat feamei 46 hTWR frafet 4@ createe aspate 48etween the

panels 12 and 44 which contains a majority of the components of the electrical
circuit 22.

The panels 12 and 44 may be attached to opposite sides of the frame 46 by a
plurality of screws 54. A sealing gasket or sealing material (not shown) may be
provided between the panels 12 and 44 and the frame 46 to minimise the
likelihood of liquids such as water into the space 48.

The frame 46 comprises four members 50a, 50b, 50c and 50d (hereinafter
referred to in general as “members 50”) which are joined together to form a
square. Members 50a and 50b are adjacent each other forming a right angle
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50d provides the roomto enable the panel 44 to be
fastened to these nenbers while also providing area to
formthe rebates 47c and 47d. 15 Wth reference to
Figures 2C and 3A - 3D, the electric circuit 22
conprises a sub-circuit 58 that is di sposed between
the panels 12 and 44, a plurality of electric

t %rsrgr@jgémﬁgré Bat aﬂﬁ%ﬁ)dt hHQng?)fH@JAQPé‘r%oﬂﬁnéﬁit the rlﬁ%mqers 50a

space and, el ec

plang>Hrhayme r@rwernvwdth Wicthandbe Wisthi\2re the members 50c and
Slﬂ@deé?dH of th8- mé'm@efr@ﬁms“ ovideld WiHs prédHllRdHbles 52 for receiving

i SR o Forctschin frg"faa"nd %%éqo@w%élang“w‘ 551 g frame
t 6. flnrand«tforstheimembersrw{qsarm 60¢ dg{ieml‘i pravidexbwiti@ further
o MheBab ol B8 2P Bt Alimad QLR olel FePa oW dftne side
aof gieseniess 15Pacnthibde tnyhichttbeisgcond ipanabd4 is altackisidc h

receive the termnal 60 are counter-sunk on the surface
13 as shown  npst clearly in Figure 2B so that the head

6d herpaned 4¢ds pifaal fordhe .fr@m@ 48 ﬁwthahtvm edgrs efiheranel 44 form
Slupé 368 ahd 48b M%kﬁ&@mﬁn@&ﬁéhb‘éﬁs 50k la8 50 Whlle Ieavmg strips of

ndmesRokrs ARe s 0 LREP(RIRA fp R ESRerLYS HatE84 7S and 47d
s(séeaElguitéﬁ 1,788 andibB2)r Clihe gredteramigth ¥éSothel memlbetsy 50¢ and
S rd a0 o RIS el 0 B0dd g i memoer
pNIE désD Ncmf ing gseB® tohattharrebates ¢ andt #7d.he shanks

68. To construct and 35 connect the sub-circuit 58
initially the second panel 44 is fastened to the franme

48Vithriglereaerita A1igures 24 and RA pRs thajelertrisugfeultiie? FRIMBESes a
64ubeirthiab8ithal i6 dispyed beiReen titdgahsisol 2 &ed &naégluﬂ'ghty of

BB 6@3%%} 31 ouh Be pneT 4205 488 spaga b between

atie panels 12 anmdesand)feledtocatiphrgsn@2 theat electticallyngprinegtivith the

7
495135380 The Bl b DRt W Bl BenHG TR 84 formes
0 f@eeoar@éHér(se@mr;exa@wdecﬁlwem%éa gnadhpl ed to the

term nals 60 by the nuts 76. 5 In order to provide
SI cal gace for the el ectrlcal pl ugs 62, the Banels

%rt%rm'B? \AQiRE iRithe Ferip OEHIUds @ SELeWhPEAYIdRsWith @ Rpad 66
Oﬁrﬁ’@&lthﬁe@edlﬁsr@m@ 4ﬁh@héaé%6% fornhed @éth embaylallflindsreste 70.

f?ﬁe g?ermnRale6d: lsdna from an elec'%rlceﬂﬁl/ cor?ducpo g? et teP:él. IO+haet Roles 64
which receive the terminal 60 are counter-sunk on the surface 13 as shown
most clearly in Figure 2B so that the head 66 of the terminals 60 lie flush with or
below the surface 13 of the second panel 44. Holes 65 for receiving the screws
54 are also counter sunk so the heads of screws 54 lie flush with or below the
surface 13.

The sub-circuit 58 comprises a plurality of wires 72, diodes 74 and nuts 76.

The wires 72, and leads from opposite ends of the diodes 74, are each
provided with lugs 80 that are passed onto the shanks 68. To construct and
connect the sub-circuit 58 initially the second panel 44 is fastened to the frame
46. The terminals 60 are then passed through the holes 64 so that their shanks
68 extend into the space 48. Washers 78 are then pushed onto the shanks 68.
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84 are provided to allowwires 72 fromthe sub-circuit
58 to pass through the 10 space 48 to the respective
pl ugs 62. The connector plates 84 cover the cut outs
82 froma location inside of the frame 46 to an
internal edge of the frame 46.8-This provides a seal
against the ingress of matter into the space 48.

RutReRa g é’r@%&%@ %ﬁm@ﬁ@é@ﬁ&& td Br&@@é sedl %gﬁﬁ?ﬁjthbrlngress of

the plate 84 to assage W I es

| dereian madtes fncluding igwickinto BE Rpece ARuNeE. thesios: 0 of the wires
IOWQVard:I ﬂn@désS’Elaéreaggécbétﬁbnfd’tﬁelslﬁﬁh%680fTHeOIIUQBEBU) avetrhethanically

s e arpRnEsed s Rt A0l HhE nife 76"
phot ovoltaic cells 24 in series with diodes 74 shunted
B SR DB R oBb Lo BPHOYBHL LT plBE Tl pdfs 44 are
20@0@\@%%@ tw mma&.w@cm needma@gpmslta:wdwqg@s@ a1d 42 of
t %ﬁé“aé‘@érﬁb@ e\@!'TbPBxarh?%OFi@hfééeZ P sy %hﬁ%ﬁg Q%Hr%c?& plates

are to to FIgures

584 ar@é’éﬂ“ﬂﬁ@ﬁ%@ﬂ?‘ﬁ’a‘ﬂ"@%@ froguth@fs -CiFpHi %3/@9 Paﬁ:t"ﬁ%@ﬂ' the
2@phée ABAY ltI@@desgetchv@ plu‘gsr623f ThRé e@shnécstal pRI$PBE cover the cut

cPURE o 3%0p ;

PRINSP Al i LoBE 45 B pE uBns! 3rBe e HE frame
sd6oridid amndebfla aeal agzﬂnstdhe indrass 0égiateeintaithd sphee 48.
t gu'@bggb rﬁQTets §§ lé?‘eszc?\n&&{l Iehdiés %@q‘oﬁ% ﬁla@& t? allow

ot ov ectrrcall
cﬂlj:‘pp%‘tﬁag@ wawre%% fromy inside th@e&naC@ fbto hhﬁdolum ﬁBmmlleSalso

9BrdvidiAg tah&zal *ég'aﬁflt el @gtrgé% &rotdign h?étf@r”ﬁbsthé%ﬁab% 48,

desired; to provide gr er nechani cal 30 attac
bet ween the photovoltaic cells 24/ panels 20 to the

I A}st@ho% |na?lguﬁ633?aﬂh%<m{13r-ldﬂrdmt8% Ish&)riﬁgaKedeo écm%% tie

ma er aSS| et ween ane C

TBhOGNo AR Celd 2A5h S2fiRs Wifh RA6E218 shihfeclifies 1 aiPuS of the
mplpotogokaip lceds 24a bidwet shdrﬂmgmﬂthebetpwé of tre plestpecitaio eells 24 is

&?E%@BM%B%%U Hl%dlééles ?ﬁ%}c?égscb‘éﬁs 312ter|1n?ha?§ 38 to which

ur e
cfﬁweétlveanh@f@w)é@lﬁ cels 24 ai@émbea-w@nlﬁsi i es 1o The
connection between adjacent assenblles 10 is nmade by

TBYREES Bopourks BRoatd S SU5. SaelnReloNntmIcn) Monid cal
sphétoveltic panel z@l‘sepm/idw wmh b mﬂmwmeammpue@mwctors 90
B R TREERRLER to Ains Srillsl k4wl hé o8 60 Sre
ZWbpmdetbrstm)se@rthayas% ablocatoridthatinegisies vathhthevtemmiogls 90.
5T IH rg fHef‘J:%lbé é@éﬁ@ Ehﬂg V\g?r’?d q%%bfd(/oﬂglcm 288s S¥Ficlly and

T3 ca
mechamcally coupled to the layer 44 by msertlon of the connectors 90 into the

blind holes 70 of the terminals 60. If desired, to provide greater mechanical
attachment between the photovoltaic cells 24/panels 20 to the layer 44, and to
also minimise the risk of foreign matter passing between the photovoltaic panel
20/cells 24 and the second panel 44, a bead of sealant material may be applied
about the perimeter of the respective panels 20 and/or cells 24. The circuit 22
is also configured in this embodiment to provide a series connection between
adjacent assemblies 10. The connection between adjacent assemblies 10 is
made by engagement of plugs 62 of mutually adjacent assemblies 10 as shown
in Figure 5A.
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nmechani cal fasteners 92 appropriate for the particul ar
wall 18 at hand. For exanple, if wall 18 is a nmasonry
wal |, then nechani cal fasteners nmay conprise screws 92
and wal |l plugs 94 (see Figure 4B). An assenbly 10 is
hung on the wall 18 by sinply.gngagi ng the hooks 16 in
the recesses 14. To continue 10 constructing the wall,
a second assenbly 10 is hung on respective hooks 16 as
shown in Figure 5A. The respective electrical plugs 62
r

ofA sukstaaiialyerartical solatislecsc genaratingomalbearr fetconstrueted by
S'cﬂeﬁigﬁ]\?/ gﬁ%@}ﬁgﬂﬁ@g%g%ﬂgﬁgﬁn@ thélla§ébrﬁ§l|esr?0 and attaching
shaliaicelsrbaeeis S0r s posemblies y 01 0 s asieved by
FIuﬂtilalg/OfésEmﬁrﬁg a pé@*aﬁty&if%k&mrﬁmdo@védneaﬂfécé©ﬂhd1watl 18 using
e 0 e a en (W
o M enB S S5 aRraPHA R % eRTREM WaIfb afRéina. For
| exatmiptensf whttl 8riegi rsasonnyivvail, tloen gesbadicatfasteriass ngBacomprise
f t T
LSS 12 o ol oo BEIAOE AT A on e
c #allpk8 hYe§ V@@iglaglr@dbgﬂwkﬁd &din the @We%sﬁd‘ias&ﬁenwe
1@0‘2%%&@1’9‘ the vbéé]? a éegbgﬁl'u?ﬁslosgn{ 10@5?%2 43?|dre§ﬁ§ctlve hooks 16 as
SBOVRG Figiie o e Tecparve Slstiical Bl 62 S i adiSen
|t ﬁsséiﬁblléfleOZﬂ;ﬂ@@b?ﬂd@ed%gethennSlcmeicyadéht%aEmblhes 10 may
re .
aBo, R FaREaT haPRisBith B hngl 255 BRIt ha it eqds 42 of
48w leficnast asssenbly i1Bgsheot indrigofe $ betd aaiabawmmqfqrrhﬂed on the
lf Fé?@ﬁ&na“é&%é Q0% 1AL SBRABAPHGR ARy B dMbI™ oLIPPIRS n8RE 56 are
ower ad
aBEMigad @@nﬂdhﬁﬁ'@at@e‘gﬁj alupgatinns that mwtenwﬂhr@ér@éepnwég
ph@Fe@\@ﬂé @rmeﬁanﬁhéna%ﬁeaflaﬁ affadart dseeaﬂoumoeq“hug $t®wvn in

[ ERRF s pA T BB R ndne aiverapy HEFRE b decrdhicall gpupled to a

lghghtofwﬁd assemblyel0 Bﬁsmﬂg thiedlipt £5tmimthlesrebateatt Tdahd dctewing a
ootier SantolBREe ofs 85 rL B, P AE e Bk e EhEISEE® in the
pfremed‘é@ Tbedip 45 fé@tuﬂrmledbeéiﬁ ofsanie assambly| Krseats in the
gﬁé::lﬁag Sﬁ?ﬁtof%}ﬁ% s ar C@’&%Sb%'wq{q @%l‘éﬁa%rrg%&%ﬁ% holes

as batt erl acitors
dmayrha@rqusjmth%ﬁ%@@r& an yadedyingpertian ofithe frame 46 in the

PRYAY A7t ab @ lI6R! rheShiHIGdl tcoapRfdgref Mps&maid RwWes adfaddnt st
surfacelll%j,?dl ded with a plurality of recesses

cBPSBR 0 receive

Once all the assemblies 10 have been hung on the wall 18, respective
photovoltaic panels 20/cells 24 can be attached to the respective assemblies 10
by engagement of the terminals 90 of the photovoltaic cells 24 in each
photovoltaic panel 20 with the terminals 60 attached to the second panels 44 of
the assemblies 10.

Electrical power generated by the photovoltaic panels 20 may be provided to an
electrical load, switch or electrical management system which may include
storage devices such as batteries or capacitors.
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5 respective hooks to facilitate hanging of the
assenbly to a wall to which the hooks are attached; a
second surface configured to nmechanically and
electrically couple with one or nore photovoltaic
cells; and, an electric circui-ggsupported by the
assenbly the electrical circuit 1o provided with a

T"I"{eacl:lé?r%(soaéﬁ |ﬁé'ﬁ‘g§%\ﬁerﬁlgﬂt rs&%@’mk@fough the second

an cal and el ectri cal
coupllng of the photovoltaic cells, the electric

Ciqr cui 'Aﬁl%lﬁklgl‘tﬁ@‘éeﬁ%uBFSﬁta%béﬁch&ﬁBﬂﬁﬁé the or each
phot ovol tal [ @F second Surface

t oget hé&firghsy @r,qvg%q \ylﬂ% 8ritwality;: ¢f, ereﬁﬁ:%ﬁ%rﬁlgp&ed to receive
C |r@§k§bdﬂ|ge FRREN Yadilitate Basging of tHecassemeih ity a W&l & while the

SRRTE Lo SRAATS, Lo el alm L wher el "cach rocess I

revent flowof a liquid into the
| nt er i arsembntifsiriasseobfigufeddo maeharecallysarwhelectridady couple with
a I .4y the hooks. 20 3. The
%ﬁ%% n){or‘e pMQGOI%?EeH?gn% 1 or 2 wherein each recess
| s seaﬁ@@'@@iflc }@H@Uléﬁtlpwfifﬁd by the asspmblyi theelaptricat eirquil

ré\n@e@ﬁﬁ’tﬁ@ﬁwrélﬁ ¥ Eé?%lﬁé%% é&‘?&ﬂi tHrB%éﬁ?é’é&dhd Surface to

{ BIGHGE BirMeeheniahand Slecica) Aprp ey Bemlevolss (liatne
W@fercfmmcﬁrchﬁt c?d;r’(f:fgurédl td él@e’ltricallya cennéctthe oF eabk phiotwioltaic cell
ane
oRSihetlafle SEyiolFecd P e JEciaf bethod it lgivorar
s olaidding asserhbly 10 @asedonddike asisembthe first surface. 5.

The assenbly according to any one of clains 1 - 4

conpri SI ng 30 respective lips extending laterally from
each ofl hevasseady asgordifg tasdaifbll wheigin eackpesess s configured to

@Je‘h%ﬂ@ﬁv%’f'éj lé‘i}%tth@ ﬁﬁ@n&f oftthe dsHekibhy frefhiaee reteddiwhen
a senbl E ps and ﬁ E‘ Rel ng relatively
RRAray Ui BBy RR Bl ARG FookS: | assemtl v can seat

|n rebat es of two respective adjacent assenblies. 35 6.

The I C
of t ho TTE gsopBone pécAing Yoo 3y 2\phehel Bh ER5p W Seated to
r prsient ﬂgwaoffaalaim &to anhistetior of thecasseinisly fronh éhe tdoess when
I 1 hol e coupl es the
asse%m%?nangﬁ%gr Eb?LEHQ gﬁs ‘adj acent assenbly. 7.
The a_ss_errbl y according to any one of clains 1 - 6
canpPri $heGsdemdHPAECording to any one of claims 1 — 3 comprising a first
panel wherein the first surface is a surface of the first panel which faces the
wall when the assembly is hung on the wall, and wherein the recess comprises
a recess surface which is continuous with the first surface.

5. The assembly according to any one of claims 1 — 4 comprising
respective lips extending laterally from each of two edges of the assembly and
respective rebates provided about each of two further edges of the assembly,
the lips and rebates being relatively configured wherein the lips on the
assembly can seat in rebates of two respective adjacent assemblies.

6. The assembly according to claim 5 wherein at least one of the lips is
provided with a pre-formed hole for receiving a fastener, the hole located so
that the fastener when applied through the hole couples the assembly to the
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panel wherein the second surface is an exposed surface
of the second panel 5 and wherein the second panel is
coupl ed to and spaced fromthe first panel. 8. The
assenbly according to claim7 wherein the electrica
term nals pass through the seqaend | ayer and are
provided with blind holes that open onto the second

H)Q{e é}gaajggghﬁlég&nqﬁgnect ors. of the ph_ot ovol taic

he assenb according to claim8 wherein
the el ectrical circuit conprises a sub-circuit

dizsposerthd é‘ss’énﬁlﬂ?%cbﬁﬁﬁ@&ﬁah)h@né'o‘f%tanﬂ@nlel 6adbi|n;§|’f§n a second
secon

ci.rcu el ectrical
© ReTE! wBRRTD 1he PErT A in e St St %qﬁagecwi panel
elapcitwhemin theugscdnaicpandl & cougpled & aind cphced froet theofirsilpanel.
bet ween adj acent assenblies. 10. The assenbly according
to claim9 wherein the sub-circuit is configured to
cupl e Thecagsiennldly actaiding tal ¢lsinof7 wheyedr thedeleatrigakienminals pass

S?ﬁ%ghﬁﬁ%% V\gﬁ‘d Iaiferr'aﬁg asré%r&%dea DFthasimR I¥s "E}F%?Q{p@'n%to the

erei’n t clrcuit conprises each
pISEERNG sHHAe fQ1 recelying gnectrs @ t%eb@f@aot;%'fs@@&& he
el ectri cal tern1na|s to whi ch that photovoltaic cel
conpgect ed. sse according to ¢
o 11 e arseriin agrering PSR RyuRerER MeneBeatStalit,
t IcerrfpniseSIermb tiscuindiaposethir a shace batvesratherfirst panel and the

a%éSS'F?# 95 el HEs B %[?Eu:'t &l chaﬁg#%ﬁgctba té‘:t‘ﬁé %%ctﬂc%l tefinals

Senb cecording to any one
cangrto gle@rl@alfnim thaeleﬁtrsmbQWSU‘ecm@élngtai@ctﬂcaIsqormﬁbon

aB@g{’% nj‘%eﬁgt é’@é@ﬂ\%{éshe frame spacing the first

pan e second panel. 14. The assenbly according
to claim13 wherein the first and second panels are

at1OaChﬂ'ﬁe@r§§eﬁftﬁ§' Qdcérﬁlﬁdﬁl@ disiane wr?éieﬂtﬁheﬂma @fcri]ﬁtﬁb leynfigured
erein the

di
o0 18 Y BB ofAR: s yPPaded aniergPRaaLY seAoReL gl i
1§er|ér$1e assenbly according to any one of clainms 7 - 15
wherein the second panel is nade of a thernal

insulating naterial .
11.  The assembly accordlng to claim 10 wherein the sub-circuit comprises

for each photovoltaic cell, a bypass diode coupled across the electrical
terminals to which that photovoltaic cell is connected.

12.  The assembly according to claim 10 or 11 wherein the electrical plugs
are connected with the sub-circuits in a manner wherein adjacent assemblies
are electrically coupled in series.

13.  The assembly according to any one of claims 7 — 12 comprising a frame
disposed between the first panel and the second panel, the frame spacing the
first panel from the second panel.

14.  The assembly according to claim 13 wherein the first and second panels
are attached and sealed to the frame.

15.  The assembly according to any one of claims 1 — 14 wherein the first
panel is made of a thermally insulating material.
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5 17. The photovoltaic cladding assenbly according to
any one of clains 1 - 16 wherein the first panel is
made of a fire proof material. 18. The assenbly
according to any one of clainms 7 - 17 wherein the
second panel is made of a firdproof material. 10 19. A
substantially vertical wall conprising: a vertica

wal | surface; a plurality of hooks fastened to the

surface; and, one or npre assenblies accarding to an
ontd-of eapsReMbly apgoigiag & Any e8edh&lamsdac H Saukeien fhe second

iﬁodﬁélﬂ&_ madéhﬂ!anmeanwIGﬂﬁgméri@lf one or nore of the
hooks with one or nore of the recesses of the

assenblies. 20. The wall according to claim 19
caivpr i sSihegpleotpl oitait ictaddiig atseroblglacaoingkd any pnewdf dtedms 1 —

or e WSRAF et bkl Briiar BRAPROEY Fiadhal, & B2

coupled to the assenblies by engagenent of the

comgnectiySadddniborl; R chbRling F’Uf‘é%oﬁém 'g‘a'i‘fﬁg od 189fwherein the second

constructing a substantia ertic sol ar electrica

p&RBel isgaade &f Aritieraof mateidli si ng: 25 constructing a
substantially vertical wall; cladding the wall with a
pl.urality of assenblies according to any one of clains
D19, s ARSI i WIS hooke on the wal I,

hangi n@ vdrécalpbalt swfddeai ¢ cl addi ng assenblies on the

hooks, | i ' ] senbl i es

{ oget har LRSS e RN RABEE eS0T |
coupl i Rgerphoreaassembiiespnsoriiog tanroy ookl of daimst he 18 wherein
aYReBPLLST aQé’erh?ﬁ/ﬁ% téfuﬁg o th%Q/iGéélgﬁyfr Bh§agémeRBorshé 8r Mdr of the

the termnals o ssenbl . )
hooks with one or more of the recesses of the assemblies.

20. The wall according to claim 19 comprising a plurality of photovoltaic cells
provided with connectors that project perpendicular to a plane of the cells,
wherein the photovoltaic cells are coupled to the assemblies by engagement of
the connectors with the terminals.

21. A method of constructing a substantially vertical solar electrical power
generating wall comprising:

constructing a substantially vertical wall;

cladding the wall with a plurality of assemblies according to any one of
claims 1 — 18 by fastening a plurality of hooks on the wall, hanging the
photovoltaic cladding assemblies on the hooks, and electrically connecting the
assemblies together; and,

electrically and mechanically coupling a plurality of photovoltaic cells to
the assemblies by insertion of connectors of the cells with the terminals of the
assemblies.




