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-1- CONNECTI ON SYSTEM FOR A SOLAR ELECTRI C PONER
CONVERSI ON SYSTEM Field of the Invention 5 The present
invention relates to the generation of solar electric
power particularly, although not exclusively, for
donestic or residential use. Bgckground of the

I nvention 10 Photovoltaic panels are readily avail able

for munbﬁm\lEGﬂéﬂfﬂé?EM PO AV%E%F}EP_E&%@P' ER

solar electric power anel s are otten carried by a
base or support struc@wﬁﬂﬁlo%SX%EE%e shape and

configuration of conventional roof coverings such as

ti Qh S in Ites Thi s enabl es the photovoltaic panels
t ENUON punt ed on convention roof structures.
However, such support structures are not normally

S l’\*hteg?rjeseﬁto Bvﬁm @T&e& I?S tﬁé ééﬁér%%{\ rb"’f gﬁtélé‘&ng ke?/%lr ar

ener
mmarthwarhe itBoush mgeycluswetyefqrrdmmst@ror rzeldﬁotj@lrtdsawg
to one aspect of the invention there is provided a
connection system for a solar electric power

%w ground afibe daventionng a plurality of photovoltaic
panels t he connection system conpri sing: a base

ur.ed to ort of 0Vv.0 talc pane
RoLlRL oIS BB Foad 2 BTRDRAE! (R EHRERA otsiod he purposes

pahgbnérzad:negchoﬂafre&lecttlc pesyeec fliheepdrials areaoftien sa[rmadoby a base or
i

gééﬁ#ft gﬂﬁf:ttﬁ???eggﬁllnﬁbggté %l‘fand:é %\ﬁd’ 'cbnﬁ%{?a%l{w cBMvérﬂ%lnal roof
t 69¢QMNYS SHaln @x‘ﬁm@rsm@hm%@s ri l§|er@@r+ﬁseme| mpt@voltar@panels to be

ceaelgﬁmogntéiyéﬁ %Hh@é?mtﬂ;rﬁr%%@t@guéétg(k:@s CHBW@Q&# %ﬂcﬁlé%bFHh

30 ase oupl e anels a
e s B el S leLor SASbina eI SaREhSwasiig of solar
eanbrgyansh tht oidgeaflaegf br @Wp 6 pddetdrayslpdr fence.

")

Summary of the Invention

According to one aspect of the invention there is provided a connection system
for a solar electric power conversion system having a plurality of photovoltaic
panels, the connection system comprising:

a base configured to support the photovoltaic panels in a manner where
at least a first panel and a second panel face different respective first and
second directions; and,

an electric circuit supported by the base for electrically coupling the
photovoltaic panels together and enabling electrical connection of the
connection system to a second like connection system.

The base may be coupled to each of the panels at least two spaced apart
locations.

The base may support each panel along a length of an edge thereof.

The base may comprise at least two posts for supporting the photovoltaic
panels.
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35 The base may conprise at |east two posts for
supporting the photovoltaic panels. -2- At |east one
of the posts may extend in the first direction and at

| east one of the posts extends in the second
direction. 5 At least two of the posts may extend in
the first direction and support the first photovoltaic
panel, and at |east two of the posts nmay extend in the
second direction and support the second photovoltaic
paiideasting ofdbe nasjs ewypiterd i therfist ditagtiapearid aifeast ene of the
t psRO%ten8X ek seddhdIdifediidne My conprise a cavity on
a side of the first surface opposite the posts The
posts may be integrally formed with the base, for

exrphst thy of the podismagextekd inahé ifing difeetions aindBupport the first

process . fmay us [ astics.,Qr rwi se. non-el [ ,ca
CSRETRRIAR eldel R 3t ey il 81 18 psES oM e W rfSecona
eldirectior ahHysuppodube isegond pbotoypieictpanel.syst em may
conprise a cover detachably coupled to the base to
cover the cavity. 20 The el ectrical connection system

c sy hasesmay SemRtisecalfitst sy faeg fiom whichctaeirapts extead.
electric circuit may conprise electric termnals

coupled to the posts, the electrig ternnals provid

o R Faseay SORIRISeH CBUDYREA SaRObis BoLFaAGe gepostte e
paoetss and the sub-circuit. The sub-circuit may be
configured to electrically connect the photovoltaic

panels in series. 30 The sub-circuit may conprise for

eddle psts oy haintegraiy formedwyiihdise baseldor ekanpid kyhinpoulding or
c - ri NG t -
AR Bl %g-“’?@ﬁof{f%@% | FB Use RKIET gAY Rntdlecticall
nmEPndesiig aterals so it the pests aledtatiglectricalyrerndustisg 35
configured to enable electrical coupling of the

t . t ith [ [
ga,n g?ag;%nln%gtlgﬁl gysqrgmwmay c%n?gr?soeng collérkc?etggﬁarﬁg tcloagr)]led to the base

to cover the cavity.
The electrical connection system comprises a sub-circuit housed in the cavity.

The electric circuit may comprise electric terminals coupled to the posts, the
electric terminals providing electrical connection between the photovoltaic
panels and the sub-circuit.

The sub-circuit may be configured to electrically connect the photovoltaic
panels in series.

The sub-circuit may comprise for each photovoltaic panel, a bypass diode
electrically connected between the electric terminals coupled to corresponding
photovoltaic panel.

The electric circuit may comprise first and second electrical connectors
configured to enable electrical coupling of the connection system with a second
like connection system.
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-3- The electrical connectors may be coupled wth the
sub-circuit in a manner whereby the photovoltaic
panel s coupled to the connection systemare
electrically coupled in series wth photovoltaic panels
coupled to a second |ike connextion system 5 The
electric termnals nay be denpuntably coupled to the

?Zﬁnﬁsﬁﬂgﬁgfﬁfﬁﬁé%ﬁsﬁﬁg'b%]fﬁgrlﬁpﬁd @fth tti‘il?sﬁ %ﬁ Git ?n a manner

erent confi guration.

Ea¥ftereby dhe photavplipignanes coued (e weacmmlon Syatem aER e

atel@é’m@éﬂ@ &Supib@ irs8aids with Phbltvoftarreaiehy to@sletitd A second like
recess recel ving a fastener for fastening a

pHANEE6 '?"é?)ﬁs f9hel to the electric termnal. The

eI ectric termnals may be provided with shafts having a

eélegﬁllcotfeg”& 'g\isi %g&rg% é%ﬁgpﬂ%g%&gﬁ%@ to tﬁé’ &gst%go facilitate
| cregiacamemabf the sleofricttaemisialef with wfmlnalﬁroéduffamntswﬁ@watlon

may further conprise a ridge plate that conprl ses
surfaces facing in both the first and secon

diash ¢lesigic temaingl ongy Gamirse 2 shabandaface ﬁtearwg@ of e shaft,

URHEFAcE midvideR Wi bavebssids r@@élﬁh? azfésiférﬁa?wﬂ@sm
ar electric capping

of the i nvent i vide a
urhot OV@é}ﬁﬁ}FP@"eﬂé n"?‘%/?%l&%t& MOKEnd phot ovol t ai ¢ panel s;
and a connection systemconfigured to support the
t

P11 g Te TBRRE yay eEOTSRRoM SHARATRG o SAgSorfor

duwf@vcenblangtrfsfmdafacesdymgm planes alliarsajectiom ofidilerent angles to a
@&gﬁ &qﬁéfswaﬁher arranged to electrically

co

ot ovoltaic panels together and to enable
el ectri cal connect| on wth a second |ight solar

Capiel dthnédtibn sydtehinidyFuRReREoRpASS éhfdg‘é%ﬂﬁt%avﬁbmmbés

t ? th
o SUdAdEm BT I SThAne TR ondSHeeHns e RE0s Pt
Brcoahefeddo it base ahdtuneleblyimgi thg phdfovattaenparileent of
the present invention will be described by way of

exanple only with reference to the accorrpan%/
FiAgsecandi aspsist ofithe invention may provide a solar electric capping unit

comprising:
first and second photovoltaic panels; and,

a connection system configured to support the panels in a manner
wherein the first panel faces a first direction and a second panel faces a second
direction different to the first direction, the connection system further arranged
to electrically couple the photovoltaic panels together and to enable electrical
connection with a second light solar capping unit.

In the solar electric capping unit the connection system comprises the
connection system in accordance with the first aspect of the invention.

Brief Description of the Drawings

An embodiment of the present invention will be described by way of example
only with reference to the accompanying Figures in which:
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-4- Figure 1 a is a schematic representation of a
plurality of connection systens in accordance wth an
enbodi ment of the invention fitted along a ridge of a
roof; Fig 1l bis an end view of the roof shown in Fig
1 a, 5 Figure 2 is an expl oded_yi ew of the connection
systemw th photovoltaic panels; Figure 3 is a bottom

quiﬁﬁr%ci 3 ‘ré %ﬁé\‘tn%iic ‘i‘eao’r‘%é‘.@n&ftioﬁ *163 aéﬂﬂ‘i%‘ﬁgﬁ opégarﬁié%hsmsystems in
coaﬁcpgdﬁrme. \mﬁh an asglediment pﬁ@@gﬁb@rﬁm iité@d:aI@@Sea gdge of a roof,
coupled to the connection system Figure 5is a

section view f. the connection systemw th attached

pﬁ%g ag’dP@QiQ” ‘i'gwp%frigia@‘)flcl?@W’b'%E'gs{% section vi ew of

an electri c term nal incorporated in the connection

Sﬁﬁt em%l? ot 2@6@6@ \)ﬁﬁ%gf i}ﬁﬁﬁ’e&gﬁhégg grﬁ \Aﬁth)f)si}otovoltaic panels;

Figure 8 is a circuit diagram of three connection

Sﬁgﬁ@g% ;! 555&&)%&%@8% Alw JrePsAdens th%%dﬂ{i%%ﬁ@ﬁ system with a

ict one sequence of steps
|ﬁ§WmeﬂM§b§S®p9?aiity of connection systens and
fitting corresponding photovoltaic panel s al ong a ridge

oFIGhE 4 4enicts 2 santSwRBaR PhGIoRo AD DEHLOVRLTE RapSlsedupled to

I nb@cponadtenh systéme connecti on system Figure 10b is an
end view of a second form of a waterproofing conponent

that can be incorporated in the connection system

FiFdgure 518 sectiprovewwehthe e:wnoecttdieswéoowdltmatteﬂmdapln¢tn>goltalc
C?J%%ié‘?m shown in Figure 10b; -5-

Figure 6 is a section view of an electric terminal incorporated in the connection
system;

Figure 7 is a representation of a sub-circuit incorporated in the connection
system,;

Figure 8 is a circuit diagram of three connection systems electrically coupled
together;

Figures 9a-9h depict one possible sequence of steps for installing a plurality of
connection systems and fitting corresponding photovoltaic panels along a ridge
of a roof;

Figure 10a is a schematic representation of one form of waterproofing
components that may be incorporated in the connection system;

Figure 10b is an end view of a second form of a waterproofing component that
can be incorporated in the connection system;

Figure 10c is a bottom view of the second waterproofing component shown in
Figure 10b;
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Figures 11 a and 11b depict section views of one
configuration of roof and corresponding electric
term nal respectively in relation to which the
connection systemmay be used; 5 Figures 12a and 12b
depi ct section views of anothets.configuration of roof
and corresponding electric termnal respectively in
relation to which the connection system nmay be used,;
and, 1o Figures 13a and 13b deplct section views of a

f Urigwies tlenand) i Bdesict sechieniensdf Qs sedjsswationof roof and

eI Rfids F@n&ﬁlb@léé’ﬂncr‘c@ﬁﬁiﬁét #e‘é@b&tn)é& Iretetdtiomtol Wwhishited cbhRection
connecti on be used tail ed Description of

t RYSis F‘@W% EfBodi nents 15 Figures 1a and 1 b
illustrate an enbodi nent of the connection system 10

SO AR T8 U8R Yl Tl R ey 9Bbtana

dicogreispondingRiedtac dermisakiespedtivelieinaietatioroivewiigh iihe koanection
p's%%%?ﬂaﬂ‘)e QFQ%O ,cpé,tal c panels 20. The panels 20
whi' c

are’coupled to'the 20 surfaces 16 and 18 are
provided for illustrated purposes only and do not form

PFHGurek ﬁdaearm ¢§6@b Rﬁ’@@@ﬂld‘fw’éws'la”f% Pthee ebhfiguralish efroof and
10 su res hot ovol t aj ¢

nd 22b ..
(f?@f@gﬁa@ o JETBE e eabeRiehai rebRionad iR e cdhnection
23yptenT heayplemebsd22a and 22b face different directions.
Specifically, the panel 22a faces a first direction D1
that extends perpendicular 25 to the plane of the
s Ddtaiterl Déscriptorpaitbe P2ferfext Embdidimenison D2 which is
per pendi cular to the plane of the surface 18. As is
ap arent fromFi gures l1la and 1 b, the connection

wes 1@ anhbb dhistrate anembadimgnber el cannestiorypysteani 0
a:&ﬁ?%d; BRng @'ﬁ@géa 208f ¢ Bi?cHééqfooH4 %e%ﬁ?ﬁﬂ'% dubfaces 16 and
nnection

T3 ahann cieraat Siadibs. CACesEANG T RIS G0 Fayered Wit a
fpipmra |df®h?;t¢mﬂt@ics%é’r%s aod Th%gﬁanens agrzmﬂcle aravgeupletheyhe

ac iffe irection n re tiv :
adiietes 16 aoel TE80s PleyHELR TveltaBRio UBshes BEY T osfpot form
b@aet d4hapdesaritembadimeny Tbhegbesedtinn fmtens! @aprorts
ZRAFL ORI ot 228 yqrine] RALALAR 1y gonera
c86nBY¥tpanels 22”). The panels 22a and 22b face different directions.

Specifically, the panel 22a faces a first direction D1 that extends perpendicular

to the plane of the surface 16. The panel 22b faces direction D2 which is

perpendicular to the plane of the surface 18. As is apparent from Figures 1a

and 1b, the connection system 10 enables the harvesting of solar energy from

along the ridge 12 of the roof 14.

Referring to Figures 2 and 3, an embodiment of the connection system 10
comprises; a base 24 configured to support the photovoltaic panels 22a and
22b in a manner where they face the different directions D1 and D2
respectively; and, an electric circuit 26 which is supported by the base 24 and
electrically couples the panels 22a and 22b together as well as enabling the
electrical connection of the connection system 10 to a second like connection
system (shown in Figs 1a, 8, 9c and 9d). The PV panels 22 may be provided
with interlocking overlapping and underlapping edges 230 and 23u as shown in
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system (shown in Figs la, 8, 9c and 9d). The PV panels
22 may be provided wth interlocking overlapping and
under | appi ng edges 230 and 23u as shown in -6- Figure 4
in order to provide waterproofing between the adjacent
PV panels 22 of adjacent connggtion systens 10. The
base 24 is coupled to each of the PV panels 22 at two

G e A T

eazfladmea@anennacziomwsgems Oacilitated by the provision
of posts 30al, 30a2, 30bl, 30b2 (hereinafter referred
to i al " ts 30" d [ | ate 32
S o8 e el e 05 PS5kt B
f ﬂ@c{fﬁ_t@nlsftit{t%h\;ﬁdéé éaﬁpt)&#fdrfeafc{hebfbhé ?aﬂélsl%@wbntg the length of an
articularly, Qst s ten acute. an
? Hlef He56 of path PR Bl o s T aclivalfl OB W bFishi h posts
t I30a1dB0a2; 3@b1, BDp2vhetainafter rplestex] ©0h YemedalZhPosia 30igand a
16 8 BB it oL AL 080 vena rom
clfiestrayfaica 34 ofithe msetdfe Mose padipulary, the pesfsidfiexdend pyan
a3 s gt e i om o n e
oclseedan B wila The aeriattbaad S9b% eand b AegiqnD2. Thus the
f @b@@%@ﬂi lbn@tzoaa:ﬂri]wgéam? _tﬁ?eﬁpmbd;t'stﬁmbgiami 80b2a pbahewn most
er pendi ar e ditectipn . e
PR 0 R 8. Ank RBsfRAT Sl Rl i8leor i Bt 088 84 410 one
i emboshimienhdkis B8y berranygddt forming thedaser 24by a36oulkiing
T o ) o . . . ¢
it aﬁ‘gﬁnf%?ié%i*'%rﬁﬁ{é‘ﬁ%ﬁ EENbESt 0T el iR 8P end surface
esiin a panrepefpandiculartodbe dgactipipBdi ardDZ kas the case

c a6iwhica
PAsdBbeOn WHIEh ¥EPoSI0s( BReARs. NSetdBegaMis ntd@agh l?)ogt 30

t
covered b cover plate 42. The cavity may be seale
b?pﬁn@éé?’ﬁﬁgh%ie” SUace: ween the cover 42 and bottom
of the box. Two bosses 44 extend fromthe inside of the

first 34 25 and d h .
R R a2 M B B BB B PR v

f an apevebgitorofand definkeard caityf4korasidelof hecsurtacea3happosite the
o RSV The 8Bsh BifforP ol indrelediy AORARIGHERSTbY B Gver plate
i A2t Hdenemdydnay be\gealed bk aceaiast or gaskstsheiveed the couerrt2 and

t BottEMTRRE BRROTAVA dses Ma%bftélgd ﬁjgfrggwet iRgidel ¢faRe kirst@urface 34
|

PSS e et RIS 42aRAch b ts-eesRA b AL OpEsd wih @

athrough hole for receipt of a mechanical fastener 46 such as a nail or screw.
The cover plate 42 is also provided with a pair of holes 48 that register with the
through holes in the bosses 44. When the connection system 10 is used to
support photovoltaic panels along the ridge 12 of a roof 14, the base 24 is
orientated so that the surface 34 is uppermost, and the base plate 42 lies on an
underlying ridge beam 50. The connection system 10 is attached to the roof 14
by the fasteners 46 which pass through the holes in the bosses 44 and the
holes 48 in the cover plate and extend into the ridge beam 50. The base 24 is
also provided at its opposite ends with openings 52 which allows for electrical
connection between the electric circuits 26 of adjacent coupling systems 10 as
will be explained in greater detail below.
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underlying ridge beam 50. The connection system 10 is
attached to the roof 14 by the fasteners 46 which pass
through the holes in the bosses 44 and the holes 48 in
the cover plate and extend into the ridge beam 50. The
base 24 is also provided at itm opposite ends with
openlngs 52 which allows for electrical 35 connection

sy Sliléeglgcﬁi@: cn%luﬁozrf{ #&Béh&%“ t&bzgraflt @@Wﬁ cﬁﬂ% J%QBEPW he cavity

expl ai ne rea
be&l®wlectrical tTgmnisalschb that demyﬁntatﬂys eaga@e ﬂg@gos’rg 30; and electrical

S%h?lb&fb‘f'? BBQ%nWBSH‘(He?eHQHéP%féﬂe@ tt?lnc hdral aémeonnectors 58”)

el ectri.cal term nals
pdBatfitin theyaRerings B2 arov'@éﬁ%fl%a §09930%9ngngg@n adjacent

(%Uﬁhm@éyﬁéme@erred to in general as "connectors 58")
that fit In the openings 52 to provide electrical

connection with an adjacent 5 coupling system 10. Wth
paiith parteoularabtarence ta bigeiresb end®, dnel t&minale G6ecompese a shaft

5%0%50?%??? .ﬁneﬁ‘mbé pcg}ﬂoﬂ% Q%oﬂﬂgb@urke@ﬁmédd%rﬂdr%n 64, and a

uous erne

c@@ntlgmdataimmqm@@. Eﬁcb@f tr@@ﬁrt@nsﬁi?e 6gand Ghis efa
64:zﬁ¥'&§5rlc@‘§sh§pé’i)uﬁth]eoo&é|' bRreteRbf ﬁ’l@%l&% ifch@ad¥idtifla stepwise

met er ortions I Nncrease

¢ dashion fropbtha IRET RAgionde e o R pariengiod iﬂuasﬁn% il portion

g@Q Hes i etdraligst dl‘arﬁ@tl‘etf whille 18 o&s didtal Soribh &% has the greatest
i amet er

o TR thelifatirotdh B2 Bid it R o G ORE 00 dimed yith an
3|niema1 direbd] dhesdistal Enad 6 is lalwﬁornnademthaa thieadad. h7oT6h@0 The
Tlt@ 70 %Q% @gcpe?&)?ﬁ%gulfa? HTSHd MJ‘& 504 92 oche

en ¥ ar and opens onto
atmnalﬁe amethvszembodmentt ﬁg|725@s mra plaNg perpendlcular toa

eIERMUARRE axishes A s é®s in a plane per pendi cul ar
to a longitudinal axis 74 of the shaft 60. The outer

di aneter of the distal portion 66 equal to the outer
dfﬁhé&iutér dinidier of2Bepiisthbp@tion @6 éqdl Ihe trubeter dizanetee of the

C Rahts a0 WHiIRIRE b Paes onifie iRefedsREbottion e ieyfbrainally
i snmilaemaatteepomen diameter afdhe postsndD sathatithe ipfesnediate portion
! BQ%%ﬂ eﬁ%ﬁéﬂﬂgb gl pgét 3or Beé‘é’gﬁﬂld'éli‘%g Jgtrﬁéé“between the

nt ernedi at e op
odl%@aorh@? 66 1aad tb@smt@rm@dt%e @ﬁﬁm Gfofarms) aaiapyor seat for the

Fhestse3Pas $H6wh M6st dPé’éﬂy WF@Qre' 5 FRE SRS pSrtion B id screwed

£ B1cHS ConBuE e B [enes CAA BT HELR & A KABTER T kb & 1 -cirout

t 64 randaheclanital fabeniapsef thé.tefthinalsr58 & the base 24. Electrically
conducting fasteners 78 screw into the holes 70 in the distal portion 66 to
mechanically and electrically couple the photovoltaic panels 22 to the
connection system 10. A washer 80 may be placed between a head of the
fastener 78 and the PV panels 22 to provide increased area of electrical
connection between the PV panels 22 and the terminals 56.

The sub-circuit 54 is shown schematically in Figure 3 in situ inside the base 24:
in Figure 7 as a stand alone item connected with the connectors 58; and in
Figure 8 in circuit diagram form for each of three end to end coupled connection
systems 10. The sub-circuit 54 comprises a plurality of conductors in the form
of wires 82 which electrically connect with positive and negative terminals 84
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conducting fasteners 78 screw into the holes 70 in the
distal portion 66 to nechanically and electrically
coupl e the photovoltaic panels 22 to the connection
system 10. A washer 80 nay be placed between a head of
the 30 fastener 78 and the PV pganels 22 to provide

i ncreased area of electrical connection between the PV

e e e A

24and the dtitputs847arad 86 |svartUealentecalttewmloabr@&ae@h@wnhnost
t 5
r?:?eé:rgf%ﬂﬁ-g@&re% ﬁﬁoré%@rﬂg&l%ﬁg@né’% g%trg‘,d(le ! dr“e%rf%?rte coupled by lugs
c&&ﬂt@dhﬁ @&ctswtfeﬁt@nw 76-which glestrically Pome%ﬁﬁ'ﬂq’% glegtrie
IO'téfnﬁ’ib%ag%)f/vhmﬂLtGFrPéléctrF&ag)z I@ct)iﬁr%dﬂwﬂf thel sLepuBB4\ane 86 of the
iye an ative

C Evpancs 22 ghe rstile) GrdieRersal RIS RIsheHRD.
eI ectrical connection between the wires 82 and the
0 uts 8 6

CHoR a2 alfryteb Rl S BRI R o
emmattmmvw reecormogr goneedtior dysign 1gin sedes. oThﬁ§Ub circuit 54
S:,?Zs“c%{: ?rls C@@&é‘é{}%r &loag an%'ﬁdeé(ﬁf HerSiRbft¥r Ré?@n’?@&tto ?nogeneral

c @irigindesi 400 wh@hoarem@est@dab@wgenahe%‘ér&in@%“ iRied 1o a
yv:c;@enghgg ‘F";ﬁﬁérﬁélc.zﬁ %%afr;me 3&7583 @@filmalmtwasm@ byﬂﬁﬁs d?ﬁbes 90
ri ca connec

PpeRin e esia RRvesbihepasibead Gegdtive ARGt iSuing's B¢ and 86
sy beparfi€ulanPYesares 22THeor sxample, GthgLEré 8, iode §0a is shown as
C | SES i .

OB S5 BER RS 808 OB S BRI S5 e wires
caln@elstoembrhiacmbtm theecaneentana b8 te @nablepeledtrical eonnentiedn
bypass dlaé%ceﬁgg(?ﬁri) c‘ﬁ@h' stend §0/ $n ?rﬁé‘bﬁﬂiot?ﬂhehp thd8ub-circuit

elng onnected bet ween ositive
arvd lﬁ@@r@lngﬁd S@l}hﬁbwhﬁ@ ¢ RANREArsPRY o@gdjaggntaconnecuon systems

pQOtérélHo@ble%V trﬁ?e"w‘Fl’Qlf/4 paels Borof @& radpRctild cbugletiecobinediiet systems
@ i S shown bei ng coupl ed between the outputs 84
" oFinser

3f6 GONNEGt $%a. The wires 82 are also

connected to the connectors 58 to enable electrical

¢ RORF Bt Bhoelf 65R 2 JhB Bk AR RLES ABSSS b Burtdood 82 and 04
t dichwiaee thaeilrechoreszadramBBchesmtueb'ntTimﬁwé@@esO% and 94 are
Y contfy u@u@';ﬁﬁﬁﬁg*ﬁﬁr arl ES%E @6[028@’1 %uﬁ‘acé’fQthﬂﬁj 94 is provided

respect Ive Cou onnectl o

C Siihcales| SBAVIIER Fegistep therterinat %aﬂg e teTpinglg 84 and 86
rioflg@ophbl FBR2paAsIzd. SADIlnattySefiduppor fgernd094xtend from the

surfaces 92 and 94 in a plane of that surface. The fingers 100 lie beneath the
PV panels 22 to provide cantilever support. When the PV panels 22 are
connected to a connection system 10, the ridge plate 32 lies between the PV
panels 22 and the base 24. This is shown most clearly in Figure 5. When the
connection system 10 is coupled with the photovoltaic panels 22 the resultant
structure may be considered to be solar electric capping unit 102.

A method of installing a line of solar electric capping units 102 along ridge 12 of
roof 14 is shown sequentially in Figures 9a — 9h. In an initial step, base 24 of a
first system 10 with pre-connected electric terminals 56 is placed on the
underlying ridge beam 50. When the base 24 is located in the correct position,
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whi ch face the directions D1 and D2 respectively. The
surfaces 92 and 94 are forned contiguously and form an
edge 96. Each surface 92 and 94 is provided 25 with

hol es 98 which register with the termnals 56 and the
termnals 84 and 86 of a commog. PV panel 22. A
plurality of support fingers 100 extend fromthe
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c@fﬁﬁédt%)sﬁgéﬂ’l sla@w mé@mms'da erdiggarOé tie PVpanrels 22b on

aGigb LapatAInt EBARE&IJPEy stk e, 10 is again fastened in
pl ace by the use of screws or nails 46 in the sane

manner as described before. This process continues
Wil Braerlte pgélerttfortdi ¢eddt dgiaindide tihdeisk oflaterf cantacthastte fasteners
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ﬁgw‘%o%hoer asnatmeg,té)r%lé iV 16 1 bl?tgc% 1(?4{ an glongatoe% capspl l?08
shown in Figures 10b and 10c may be applied over the fastener 78 of adjacent
PV panels 22 coupled to a common connection system 10. The cover 108 is
provided with a plurality of small studs 106 that are designed to fit into the holes
in the fastener 78. In the event that the buttons 104 are also used, then holes
(not shown) may be formed in the top of the buttons to receive the studs 106.

When the connection system 10 is used with roofs of different configuration,
and in particular different pitch and/or different ridge beam width, a variety of
different electric terminals 56 may be used to adapt the connection system 10
to the roof 14 at hand. In this regard, the terminals 56 are adapted by typically
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two adj acent connection systens 10. In order to prevent

or at least mnimse the risk of water contacting the

fasteners 20 78 and i ndeed seeping through the

termnals 84 and 86, protective snap on buttons 104

shomn in Figure 10a may be fityed over the fasteners
In an enbodi nent where the fasteners 78 are

c%\ébgﬁg) t"ﬁﬂetlg%’ﬁ\wl cﬁrihgxgﬁ?é%a%gvég 4sefal f&?@éﬁ?@%d)/om%ea?\gle of
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t I8, aMeigurehBth e ditibh 88hakl4 Ictigeh af 32.9usAd, then

holes (not shown) may be forned in the top of the
buttons to receive the studs 106, Wen the connection
sFiduren 123 showssadooi thhavinga prcfd@ffﬁ(l?raafmta 45mm wide roof beam
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th aqfrg@gp ocogjtﬁgsé)@gryqro to the roof 14 at hand. In
thlﬁ egar the termnals 56 are adapted by typically

-10- changi ng the length of their respective distal
DFEgUrQV’I%GSWO\ﬁH frodfhey @f@bﬂch)60° bR IhakRig 100 Medé ridge

FPEAMCD. I i ghaRAmant, 58 sheuh Trrlait 136, Bg ITidan i pas 2
1d|sM\pdn’(gom66@Jf @i mctimandieagttboin39. Wmhe anddbe nteamub®lenigth of

B AEOaH TRake LB GOLLLAPANIR SR C e LagTal 50

as ‘a’ portion mm an ace 72
that lies in a plane perpend| cular to the axis 74 of

t Rewt t‘ﬁ%f‘bﬁﬂiodﬁﬁent@ cﬁ’%@?)rééerﬂ u‘?\%tl% %v@%éﬁt déscribed in detail it

connectl on stem 1 a roof galn navi ng

owilzee gapakerit £ thase skilled ingha rql@MWPﬁ W%ﬂﬂaﬁ PH@'@rB%m@o&atlons
| Bnd baﬁaﬁ@mmav&m matib&mtrﬁmtfueglartﬁl@ fréthfthe basic invertive

oFQeBH, o PEr BRETBIS. drminelsric e s IEREaRs and, Bsqribed of

hioar differagt tordiguticsm Hevguerema Ba diffesest eonfigofatiohs may be

e AinRrHEPtPELiPhePSh iR aflo Bt Wal§ paRRuIFHRARhen applied to a
roof 14. Further, while the connection system 10 has been described in relation
to application on a roof 14, the connection system 10 may also be applied to
other structures such as along the top of a wall or fence. In a further
modification the PV tiles 22 coupled to a common connection system may be
prefabricated onto a single carrier in which case the ridge plate 32 may not be
required. For example the PV panels 22a and 22b may be moulded onto a
curved carrier plate so as that the complete structure has a similar configuration
to the PV panels 22 when coupled to the connection system 10. Further the
carrier may be provided with an embedded metallic supporting plate or straps to
replicate the function of the ridge plate 32. Indeed the PV cells which make up
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50. In this enbodinent, the termnal 56 has a dista
portion 66 with a mnor |length L1 of 18 nmm and a maj or
length L2 of 23.8mm and a face 72 inclined at 15 an
angle of 20 to the axis 74. Figure 13a shows a roof 14

of a pitch 50 and having a 10Gmm wi de ridge beam 50.

In this enbodi nent, as shown in Figure 13b, the
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m%\ﬂbésoétf.fﬁﬁf%h F@afficatbRs bﬁ&%aﬂﬁﬁi’or%etog@ﬂ@fivﬂﬁ%ih%r@ﬂfﬁ Wwould

to suit the application at hand parti Ccul arl

when . |
aPpViosg tp @ RerspB A oldinary shilhisy the i are darmed {9 6ecriin the
s¥sbpaol thegeskaLimveRteH tHefatufe bEWAIChAS to be determined from the
apgllc tion on a rﬂ%% 14i nglconnectlon system 10 nmay
alP88Vp eﬁﬁﬂ?ﬁﬁba?% ARy ¢ ures such as al ong
the top of a wall or fence. In a further nodification
the PV tiles 22 coupled to a comDn connection system
may be prefabricated onto a single carrier in which
case the ridge plate 32 may not be required. For
exanpl e the PV panels 22a and 22b nmay be noul ded onto a
curved carrier plate so as that the conplete structure
has a simlar configuration 35 to the PV panels 22 when
coupl ed to the connection system 10. Further the
carrier may be provided with an enbedded netallic
supporting plate or straps to replicate the function
of the ridge plate 32. Indeed the PV cells which nake
up -11- each plate can be fabricated into a single
curved PV panel having either two sets of output
connections 84 and 86 to replicate the outputs of the
two PV panels 22a and 22b; or, have just a single pair
of outputs 84 and 86 providing the electrical output
for the entire curved panel In the latter case the
curved 5 panel may still be mechanically couped at four
points to the base 24, but only electrically coupled
at two of these points. This structure may al so
sinmplify the sub-circuit 54 as only a single bypass
diode will be required together with fewer
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wires 84. Al such nodifications and vari ations
together with others that would obvious to a person of
ordinary skill in the art are deened to be within the
10 scope of the present invention the nature of which
IS to be determned fromthe -gpove description and the
appended clains. -12- The clains defining this

' ”l"‘r?enélbﬁ’l% BEfniftg thilihMitionlareAsRNIGREL i on system for a
sol ar el ectric power conversion systemhaving a
plurality of photovoltaic panels, the connection system

cg}ﬂ{)f i $Jl ?@ﬁn&ti@nt@ge@rﬁ%ﬁé gé#!’aeélémcﬁiéy@lvéf le)rﬁ\h#tsion s .stent1 having
ot ov al C anel s I n a nner I e a eas a.1T1rs
el ot Su RNt shofls B Coniang syitam SRl o

first anthsesemdiglired testpmorstheaplibtovnitat pahelsin@ mannér where
S . .

> s B NEF s @b Sel e uiRer e BLha st and
coraend dioactiong; lwd10 connection systemto a second |ike

connect, . ; j i
C onor apnEecE citlit Supdpited 8D BRE baOR (YALARLERF 5 THIRG the
paﬂ‘i’é’F%’Oﬁ?'q rRangls t%eta%ra%ra;bea@@m ¢lgetsicaberNnectjon of

C @BAASEHCH s EISInEt AESEUTA G dohrilcBbMs)sten.2 wherein the
base supports each panel along a |l ength of an edge

thereof. 4. The connection system according to any one
of2. cl aiTime donnedtiovneystem admordingste otainpt wheseiatthé dase is coupled

{40 eBER bP HPbaRUBBP 0 R0 BB OPLANI B pRANC! 5. 20 S

The “connecti'on System accor clarm4 wherein at
| east one of the posts extends in the first direction

and at Th@%%‘gg%%ﬁor_?_%yét@ﬁl RArdin§tb efs 1 Br bReherefFPRbase

di rection. . e connecti on system according to

cPHPRPES RACh PAREAIONg Adengifiofsn ‘P‘{Qe theseels ext end in

the first direction and support the first photovoltaic
pgnel , and at Jeast two of the posts extend in,t .
Pt ond TEP ceBneeit e eliRGioritE S 3 ane Sy br Spperein the
paasé coBiprides Ehdeash wme postefos geprontiag dloe ghotpvotiaicl EEnald
wherein the base conprises a first surface from which

the posts extend. 8. The connection system according to

cbai m Thessenseetiamaysiarieacnoniing de slaim 4 wherein at least one of the

posts extends in the first direction and at least one of the posts extends in the
second direction.

6. The connection system according to claim 5 wherein at least two of the
posts extend in the first direction and support the first photovoltaic panel, and at
least two of the posts extend in the second direction and support the second
photovoltaic panel.

7. The connection system according to claim 6 wherein the base comprises
a first surface from which the posts extend.

8. The connection system according to claim 7 wherein the base comprises
a cavity on a side of the first surface opposite the posts.

9. The connection system according to any one of claims 4 — 8 wherein the
posts are integrally formed with the base.
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a cavity on a side of the first surface opposite the
posts. 35 9. The connection system according to any one
of clains 4 - 8 wherein the posts are integrally
formed with the base. -13- 10. The connection system
according to claim8 or 9 conptsiBsing a cover

detachably coupled to the base to cover the cavity. 5
11. The connection system according to any one of

cI 1 - 10 wherein the eIectrlcaI connection system

r i sé‘@ ePASIEN SYRiaM AECRIENNT 10 ¢IREN BAFi% SoMPHSING Areover

Cm&ﬂiaWcéMﬂesﬂbeéﬁe fWcbwerahdicavibl wherein the
electric circuit conprises electric term nals coupl ed

to the posts, the electric termnals 1o providing
elidct r iTee carmrertoh isystee tueadingte amyod)m/of tlaines pane0 svherein

B B o B sy, T AT BB BEEBR b e cavey.

configured to electrically connect the phot ovol tai c

papel s Tihg &ﬁfn'e%ﬁon %?st%f‘n aa_&ﬁ'dﬁ@ntﬁe&élhpm PhHErERM the electric circuit
accor dj n %ﬁ%@ one of clains wherein the

s BT |S€ [THBRISICAUPELCR tbﬁ cﬂoé% Iﬂﬂ%\PLeCH%'@r m:r@ls

b)plﬂ@ﬁdmgle)é@tncéﬂ cHneictien bgtwasinered sibtbes/ee pahBl and the sub-
el ect. gic term nal s coupled to correspondi ng

HPlélvoI taic panel. 20 15. The connection system

accordl ng to any one of claims 1 - 14 wherein the

elygetr Wegd@g\%]bﬁoﬁ Qg%EhfgéchH@pttoﬁan% Wﬁ%r&hqﬁ% shﬁadlr]pwt is

connect o rrcal cou
t sentiauiadde |edﬁpt@9e!h/e¢ﬁnmephﬂue phatoveltaic panelsdn r$§66$on

system 25 16. The connection system accor di ng to any
0 | ai ns - 15 wherein the electr
o dfinecTBe SompECn SYRaMFIRrang 10 GYENEa s 41 malhuherein

V\:ﬂ&r sthity-cirthie comprisgo I’draeaz;hncmmb@oltaw péﬂél tacbypbgs diode
 BIRRGALD BoBrBLEN fiieRt G blslle oS effinlefl 8 Sor88ponding
cphatm/bltaun padel.syst em

15.  The connection system according to any one of claims 1 — 14 wherein
the electric circuit comprises first and second electrical connectors configured
to enable electrical coupling of the connection system with a second like
connection system.

16.  The connection system according to any one of claims 12 — 15 wherein
the electrical connectors are coupled with the sub-circuit in a manner whereby
the photovoltaic panels coupled to the connection system are electrically
coupled in series with photovoltaic panels coupled to a second like connection
system.

17.  The connection system according to any one of claims 12 — 16 wherein
the electric terminals are demountably coupled to the posts to facilitate
replacement of the electric terminals with terminals of different configuration.

18.  The connection system according to any one of claims 12 — 17 where
each electric terminal comprises a shaft of a first length, and a connection face
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17. The connection system according to any one of

clains 12 - 16 wherein the electric termnals are

dermountably coupled to the posts to facilitate

repl acenent of the electric termnals with term nals of

di fferent configuration. 35 184-The connection system

according to any one of clains 12 - 17 where each

el rd i j ; . -

ar 5 el er O i, SRTBBARRTICR 208 proftled it ElecpRR % Tceiving

c ehiigstanes hor fastening @i piwdovaligic panaldedle placticieeminaly  a

fastener for fastening a photovoltaic panel to the

electriic termnal. 19. The cgnnecti on stem accordi

£ aiTheniesnen sveiee BReuamiiowag: 1 Rheeh 68 clecte

Prt@mhidati ambtmosiueﬁtvﬁiﬂhﬁva%ﬂwha/i?@!ae;éle}ciimnodf diﬁfér}‘ea_t mgths and
, [ |

208 ee L o M PRhe S0 ot b Bl rBdiBeiart aMdiskig o

oflongieidgtad fais Gfdthe Bhaftconnecti on system according to

any one of clainms 1 - 19 further 10 conprising a ridge

plate that conprises surfaces facing in both the first

ard- sdbsfPniiectien sysiem aeordingde anyane ebelaites dd 19 further

S5 o A SeppAR
g i i i.Si ng: i

< e pirepians: i Bgd iats coiRgtied te ok bass aRdfdeRing the
c phbtayeitaid ganedsipport the panels in a manner wherein
the first panel faces a first direction and a second

panel faces a second direction different to the first
dflect Aosplar electricraappingunis gampnisingr t her arranged to

el ectr kgal,)l Holg al.cy panel s toget her

and toh%ﬁgglﬁes_%gpggt%rl ca %%%%A%Z%rﬁ’on with a second

I'i ght §<ﬂ0§ﬁe§%b§h§t?ﬁhwﬂf'92‘2$q ﬁgur@qgrgthegp@&lq; ita manner

Cm%lré]tﬁ_th'@ *ﬁ?stfiﬁh@t I fHced a_tﬁ’rs@ﬂ?ééﬂ&laﬁwﬁgs@cﬂné Ib%tnel faces a second

cgnnection. s em c rjse connection syste

aglf%?ta?mg'%{ebé@@ ﬂ&qzlg{%plreeﬁ%,ﬂge fFonnggfion sys?gm fu%er arranged
to electrically couple the photovoltaic panels together and to enable electrical
connection with a second light solar capping unit.

22. The solar electric capping unit according to claim 21 wherein the
connection system comprises the connection system according to any one of
claims 1 - 20.




