- 1 - PHOTOVOLTAIC TILE ASSEMBLY Field of the Invention 5 The present
elates to a photovoltaic tile assenbly particularly, though not
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It is well known to use solar panels mounted on a roof of
a buillding to provide electrical energy to supplement the
energy needs of the bullding. Such panels are fitted to
an existing roof over the existing roof covering. That
1s, the panels do not in themselves replace or act as a

waterproof covering for the roof.

It is alsc known to construct photovoltalc tiles that can

also act as a covering for the roof itself.

OCne example of such a tile is disclosed in International
publication no. WO 00/30184 which describes a photovoltaic
roof tile composed of a base tile and a face tile. A
cavity is formed between the base tile and the face tile
for seating a photovoltaic cell. The tile has opposzsed
side margins that allow side by side engagement of Liles
to provide waterproof joins between tiles in Che same row.
Waterproocfing belween tiles in vertically adjacent rows is
achieved in a conventional manner by overlapping an upper
portion cf a lower tile with a lower portion of an upper
tile. This specification alsc describes the provision of
predrilled heoles within the tile to receive nalls for

securing the tiles to a substructure.

A further example of a phctovoltaic tile that can act as a

roof covering is disclosed in Internaticnal publication



no. WD 2005/ 045328. This specification discloses a tile conprising a base
and a photovoltaic |am nate connected to the base. Each tile has | ateral
protrusions to engage laterally adjacent tiles to provide |ateral

wat er proofing. 5 Waterproofing between tiles in vertically adjacent rows is
again achieved in a conventional mannesr -by the overlapping of an upper
tile wwth a lower tile. is to be understood that, if any prior art

publlcatlon S f ei.n sucg reference does not constitute
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for fasteni ngtthgrobaseqt bkeykenaniunderhyi,pg:stLUCt,ULE; 10BE ORI € sCOover
tiles, each cover tjle having at |east one photovo talc cell and

el ectrical BHEpUL 2 PEFHTHal 8; aﬁanvﬁgtbﬁéaérmﬁBPérePéCFPFcaVeééﬁHEéPBon
posts suppoofedni nppthetbasewtiihea eaebrcenmecti on post having a first end
for electrical connection with an output termnal of a cover tile,
wherein the first end penetrates through the cover tile to further provide
mechani cal att agshhenbeofintlhescover thd0, tifeaty phéobasett phelifecdrding to
a further aspectrol Lhe bnuentipn Lhere Le. Bﬁeg'Qegsanp@0£8xgk5@hEet"e
assenbly conprising: a base ti havi ng [east one solid region thr ugh
35 which a ﬁﬁcﬁﬁﬁﬂééFOPaEFéHthPSPHPﬂW§ﬁtﬂ@F f9§ﬁénﬁngafhe0fb§§é tile to an

underlying supRent gshEUEL UkBowiedge in the art, in Australia or any

other country.

15 Summary of the Invention

According to a first aspect of the present invenlbion there
is provided a photovoltaic tile assembly comprising:
a base tile having at least one solid region through

20  which a mechanical fastener is driven for fastening the
base tile to an underlying structure;

one or more cover tiles, each cover tCile having at
least one photoveltalic cell and electrical output
terminals; and,

25 one or more electrical connection posts supported in
the base tile, each connection post having & first end for
electrical connection with an output terminal of a cover
Lile, wherelin the first end penetrates through the cover
Lile to further provide mechanical attachment of the cover

30 tile to the base tilile.

According to a further aspect of the invention there 1is
provided a photoveoltaic tile assembly comprising:
a base tile having at least one solid region through
35 which a mechanical fastener is driven for fastening the

base tile to an underlying support structure;



one or nore cover tiles each having a photovoltaic cell and electrical
output termnals, the or each cover tile releasably connected to the base
tile to cover the base tile including the or each solid region; and, 5 a
tile coupling system providi ng waterproof coupling between adjacent tiles,
the tile coupling system conprising laterally extending tongues running

al ong one side of each tile and a | ongitudinal groove running along an

ot her side of the_ tile %dhacent to t@e tongge the 10 tgn% es and grooves
and configured s8"&s fo"8ngag8 it it [§Po67E8 ARdTEnGuBS re¥pectivel y of
adj acent tikesltentioenecarnater pnopfitsealrmihetebetiweenr Aecar diongrto a

further aSp@EEeOEeEQQsngﬁieﬁknhQX%QE'QB %h% Eggr t&%eprgvcovgr the

photovoltaic tile asse mor € cover
tiles attachedctdlan &ﬁﬁéﬂdéugfébé opf ephb ﬁaéedtweélonheaod,each cover

tile having a photevel taip1eghl swst:@meb%b&a%b QUi RuL berm-nals; nand, 20
an electric connection system ena el ectrical connecti on between

cover tllesgSFwFﬁE sdhecsr dFF#EFethebgééetFPé@llPHeSé?éEercaI connecti on

systen1conptb&pmgslag phueahuuy @Rtéh@@h@l@ath@Bn@thQﬂgpQ$b&gS@ﬁ@ortEd in
the base tllgé % aV|n st a d secgnd ends, the.25 first end

bei ng conflgured rlcaFPy 80 neet’ ﬁpfﬁa IT50t put P8 Hnat o6 a

cover tile; aandthenesedenpfethelEQﬁeledbacennetblOhetubegueeachetube havi ng

an opening teﬁgeegagﬁaaggoecggi deactegtiLaakacapnect LancuLi the,  second

end of a post, "and onnectors at each axia € tube, the end
connectors @éﬁPV@EréHdtBOBﬂéﬁﬁdéeséﬁééﬁﬁﬁéalOéoﬁﬁééﬂﬁﬁﬁ bét neenoehdsmof

adj acent tugeaateégggbglangotgeggbgh@geaspect of the invention there is
provi ded an el ectrical connection systemfor providing 35 electrical

connection between first and second devi ces,
According to a further aspect of the present invention

15  there is provided a photovoltaic tile assembly comprising:
a base tile;
one or mere cover tiles attached to an upper surface
of the base tile, the or each cover tile having a
photoveoltaic cell with electrical ocutput terminals; and,
20 an electrical cennection system enabling elecltrical
connection between cover tiles of the same or different
base tilles, the electrical connection system comprising: a
plurality of electrical connection posts supported in the
base tile, each post having first and second ends, the
25 first end being configured to electrically connecl with an
cutput terminal of a cover tile; and, one or more
electrical connection tubes, each tube having an opening
to engage and provide electrical connection with the
second end of a peslt, and end connectors at each axial end
30  of the tube, the end connectors configured to provide

electrical connection between ends of adjacent tubes.

According to a further aspect of the invention there is
provided an electrical connection system for providing
35 electrical connection between first and second devices,

the electrical ccnnection system comprising:



the electrical connection systemconprising: - 4 at |east one electrical
connection post, the or each post having first and second ends, the first
end configured to electrically connect with a first device; and, 5 at

| east one el ectrical connection tube, the or each tube having an opening
to engage and provide electrical connection with a second end of
respective posts, and end connectors at each axial end of the tube, the

end connectors ggnﬁ%&ggegngo Iegtrkczlké connect with eng 10 connectors

of an adjacent tUbe whérePR-a®s&cond devic8 Ean" BeP8P&et Fi'€ally “é6hnect ed

with the endoebnheettor 6firattabd sandntihengby ehectrireal kycdconnected with

the first deveeq, -Ihecgpentng,in.eagh tyhe ey, comprise.a Longltydinal
end"of ap t g

slot 15 for receiving the secon ost, e longitudinal sl ot
bei ng open abdleast one end of the tube. However in an alternate

enbodi ment, the Lengkhudi pak shetropens ephAechObh ends, ofnthe tuhey 20 The
openi ng nmay furtgg§658n?rlse at | east one secondary slot_extending from

t .
the | ongi t ubi'Ral Re®BFéaenht°seEBAdEr 918l BEO¥onfi glred 63 tecei ve
and provi deceheettical wconnectkeoanwi thdt he seepadtend phsasrespacthve

post. 25 The fube, iy furLher couprise.a tifat eonductpr extending between
respective end connectdrs-and el‘ectrical 'y cotipfed® w irst group of
secondary stotsscandsacseéondreconduetertextendiyngobeeweenitbspedti ve end

connectygf s @agn§9tsk§c5figagngsggntegum@tmhéfégﬁogdsgﬁgHa_aév§8809 pS!ots,

wherein the first and second conductors are electrica i solated from

each ot her.PEaghettbécahyybecrieched pioli ded ahthceonpFemenpary tube

and thereby electrically cennected with the first device.

The opening in sach tube may comprise a longitudinal slot
i5 for receiving the second end of a post, the longitudinal

slot being open at least one end of the tube. However in

an alternate embodiment, the longitudinal slot opens onto

both ends of the tube.

20 The opening may further comprise at leaslt one secondary
slot extending from the longitudinal slot, the cor each
secondary slot configured to receive and provide
electrical connection with the second end of a respective
post.

25
The tube may f[urther comprise a first conductor extending
between respective end cennecltors and electrically coupled
with a first group of secondary slots, and a second
conductor extending between respective end connectors and

30  electrically coupled with a second group of second slots,
wherein the first and second conductors are electrically

isolated from cach other.

Each tube may be further provided with complementary
35 couplings at each end to enable mechanical coupling

between adjacent tubes.



35 couplings at each end to enabl e nechani cal coupling between adjacent
tubes. - 5 The base tile nay be provided with a plurality of holes
extendi ng perpendicular to a plane of the tile, each hole dinensioned
relative to an electrical connection post so as to receive a post with an
interference fit with the 5 ends of the paost protruding fromthe hole. Each
el ectrical connection post may be provided with one or nore
circunferentjal recesses configured to receiye a _correspondi ng protrusion
formed in tREChBRES TOLBr flef BBSErrHLrGh of The BraiFres van enbddiment of
t he present exknegentirgnpeirbenndwube r deser ichadcby fway cof: iexanplaehomnloy ewi t h
reference 10ihigs;3REAMRANKL NG dranos Lo, wileh: La Floure 1 ks agsection
el evation view of a baseé %lle i ncorporated in an enbo iment Fof ta
phot ovol t ai €8 £l 6=cad¥ensl pobi adtcor dandetwirttk rehecpifesent. tihnvést i on;
Figure 2 i SeﬁdEOBf_eltﬁ}éan%'ﬂ Yirewrahiihhe -hage chil eoshowngipy, 20 Figure I,
Figure 3 is a section elevation view of a cover tile incorporated in the
phot ovol t ai 8 EFFE1583eRBRYECELglr 804t Bay P6p PEPevEEron 1 Pe®NEf Ohe cover
ti _l e shownmoira Etguuer3drea5ikilgueecbsks achatgrakdsect ir-epeaviyewsof the
photovoltaic tile aésenbl ;tFi ure islq tran ve&s? section view of the
phot ovol t ai ¢“ tFFEB E5s8/bPY " ﬁPgﬁPg orges denénft '€ Fepresentation of an

el ectrical 30 connection post incorporated in the photovoltaic tile
assenblyj FhouLe 8oL 2,PCLAPEF LYE WiGWinLan el ectrical connection

An embodiment of the present invention will now he
described by way of example only with reference to the
accompanying drawings in which:
15
Figure 1 is a secticn elevation view of a base Lile
incorporated in an empodiment of a photovoltalc tile
assemply in accordance with the present invention;
Figure 2 is a top elevaticn view of the base tile shown 1in
20 Figure 1;
Figure 3 is a section elevation view of a cover Lile
incorporated in the photovoltalc tile assembly;
Figure 4 is a top elevation view of the cover tile shown
in Figure 3;
25 Figure 5 is a lateral section view of Lhe photovoltaic
tile assembly;
Figure 6 1s a transverse section view of the photovoltaic
tile assembly:
Figure 7 is a schematic representation of an electrical
30 connection post incorporated in the photoveltaic tile
assembly;
Figure 8 1s a perspective view of an electrical connection
tube incorperated in the photovoltaic tile assembly;
Flgure 9 is a plan view of the tube shown in Figure 8;
35 Figure 10 is a section view of a tube shown in Figures 8

and 9; and,



tube incorporated in the photovoltaic tile assenbly; Figure 9 is a plan
view of the tube shown in Figure 8;, 35 Figure 1.0 is a section view of a
tube shown in Figures 8 and 9; and, - 6 Figure 11 is a section view of a
portion of a cover tile shown in Figures 3 and 4. Detail ed Description of
the Preferred Embodinents 5 Referring to the acconpanying draw ngs, an
enbodinent of a photovoltaic tile assenbly (hereinafter referred to as
sinmply "ass O0,conprises a base tile 12 havin | east _one (and in
TS bar i cut ARLenbodi hefit SERGUF] SortdOL0% BT of V14  nFoGGHANT o
mechani cal fastienén siughras a znaib.or screwis driven for fastening the
base tile 12 to an underlying structure such as a roof structure. It is
envi saged that the solid region will not necessarily be predrilled or
formed wit hDhokeésefiopesheinbshanpéakhesPtaseenerdsErbodimowtan installer to
sel ect the best |ocation for the fasteners. However in a variation of

thi s enbodi nent one or nore such holes can bo fornmed. The assenbly 10
further conPff&esiBAet6r “hbr 8CEoVRR ViNds I 2B 185eaéh RAVPAGTE phetovol taic
cell 18 fOFpB@ﬂMebEtchSQhaé agaeﬁQYylmh@r@hagttbelE&chh@dceblaé8
generates an. el ectric c gt h s.nmade avai l ? i pﬁSltlve ?
negative out pUP ¥ er AP REME ' 204 & dcﬁﬁﬁrﬁégﬁeétpeéFyLl Ehefei A4t dr “Feferred
to in generakzas Yodt patdt énnthabspa2bi20lpr Fwmboflompstof fcaver stilie 16 may
be provided . ove 1 royi ded on
substaﬁ#ﬁalfeggﬁg 3AO?RIOL Eg%ggaﬁeé O?Ebﬁg %%l ? Sggggrtggﬁﬁ Ee portion of
surface areaahévpngsﬁh@wouﬁpder@ﬁnfﬂal§352@Dlhl éhgebéﬁé folm o Eover

tile 16 aboyt QREethiEH Oktricture such as a roof structure. Tt is

envisaged that the solid region will not necessarily be

predrilled or formed with holes for the mechanical
15 fasteners to allow an installer to select the best
location for the fasteners. However in a variation of

this embodiment one or more such hcles can be fFormed.

The assembly 10 further comprises one or more cover btiles
20 16 each having a photovoltaic cell 18 for converting sclar

energy into electricity. The cell 18 generates an

electric current that is made available at positive and

negative output terminals 20a and Z20b respectively,

{(hereinafter referred to in genseral as “output terminals
25 207 .

Two forms of cover tile 16 may be provided. In a first
from of cover tile 16 the cell 18 is providaed on
substantially the whole surface area of the tile 16 except
30 the porticn of surface area having the output terminals
20. In a second form of cover tile 16 about one third of
the surface area ilmmediately below Lhe output terminals 20
is left blank {ie without a photovoltaic cell 18)so that
only about the lower two thirds of the surface area of the
35 tile 16 is formed with the cell 18. As explained in
greater detail below in the tile assembly 10, the cover

tiles 1¢ overlap by one third of their surface area with



the surface area i medi ately bel ow the output term nals 20

explained in greater detail belowin the tile assenbly 10,
tiles 16 overlap by one third of their_surface area with -

is left blank

(ie without a photovoltaic cell 18)so that only about the |lower two thirds
of the surface area of the 35 tile 16 is fornmed with the cel
t he cover
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connecti on post 8. Lhepei nafLer .retgrredto Ln, general as .\ po

posts 22 aré suppor e base Ire avé a

ost,s") 22. The

ecl’

'rst end 24

that contacts with and 10 provides electrical connection with respective

mechani ca

out put o er},paks,20 Qﬁl@sc?geéréiE%e%grileﬁggEEHOHeEHQnEE5§E

penetrates through the cover tile 1 provi
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12 is typic e confrguration v

e
I'n

the base tile
U1
a planar and

subst ant i al Fgrm¢pat EndBustuppepvsar tace 30. The edftinait yhef tihetupper 25

surface 30 bgqi phepEHRtede @Bl ynby thergxt ension of -t he pogtsy24.t hrough
the surface 30 in a direction Qerpendlcular to the plane of the surface

30. The pospgchanlcal attachmen

of the cover tile to the base tile

1Z2. As explained in greater detail below particularly

15 with reference to Figure 6, each post 22 also has a second

end 26 that 1ls electrically coupled to an electrical

connection tube 28 Lhat facilitates the electrical

coupling of the cover tile 16 to a power management system

(not shown) which may include storage batteries.
20

Looking at the components of the assembly 10 in more

detail, the base tile 12 is typically in the configuration

of a square plate having a planar and substantially

continuous upper surface 30. The conbtinuity of the upper
25 surface 30 is interrupted only by the extension of Lhe

posts ZZ through the surface 30 in a direction

perpendicular to the plane of the surface 20. The posts

22 are in this embodiment arranged in Lwo parallel lines.

As explained further below, a waterproof seal is formed

30 about the posts 22 where they extend through the surface

30.

An under side 3Z of the base tile 12 is formed with a

plurality of walls or ribs dividing the underside 32 into

35  a number of different secticons. In this particular

embodiment, each of the four corners of the base tile 12

is formed of solid material creating the solid porticns 14



22 are in this enbodinment arranged in two parallel lines. As explained
further below, a waterproof seal is fornmed 30 about the posts 22 where they
extend through the surface 30. An under side 32 of the base tile 12 is
formed with a plurality of walls or ribs dividing the underside 32 into

35 a nunber of different sections. In this particular enbodinent, each of
the four corners of the base tile 1.2 is fornmed of solid material creating
the solid pghtlon nmechani cal fastener such as a

nail or screw’c HglaP.éeWecﬁ gé??lo% SE?EFFeF | PS§ 34"éxXtefd between
opposite side$e86candb38d@ﬁvehe baseal? afidpemalpait whalm &4beundarly of the

sol id portions, L4 EggpggﬁglClhgrt@%raﬁgna%l%%Ségepggf%'h&y a2 fiyrt her

wal I s 40 exten ular to t whi ch also bound
respective §ﬁé§sf@ﬁmtﬁe sonrd ryorti 6As $4lithecrivabhs 40 -exfférd Pbetween

respective adj-agent oshgdess42 angd1.4410% t Be basertil @:12.and the nearest
wall 34. By this 10 conféguratlon t he under _side 32 of the base 12 is

formed witR*cGNparEnBRtE=REadifaceht the ¥pdes 47 and 4415Rd2as°l ar ger

central Conbamhdemésé8ctIhe c0Npar bifenhs 461aadp68tmamsbaqlefmh@s unfilled
mnll contaln a

voi ds. ver nyi saged that the conpartne

t her mal |ns:$ |0%On8 5?P§|g N %Fﬁerggﬁﬁ Fﬁnﬁnggjﬁ§eﬁ§ys68FFoﬁalF? cont ai n
an el ectricak pém@hesb@bagellﬂeéﬁsasdchhasnaabastewyl503%nthBanyhnenaining
space nnjtheonygbgréﬁlgh"gﬁewhhaekngeb@tb@go%akﬁg'%gse'@5 g %%@%d20 t hat

the battery is not | nclude he entire conpartment can wth
thermal . ingtlht FORPAREBENAR. 1By adpreensi 6heof LERE ﬂﬁeﬁﬁélﬂﬂngﬂﬂaﬁlng

material theabase tkheral2cbspabkeche performan insulation function. This
function may additionally or alternately be provided by
The compartments 46 and 48 may he left as unfilled voids.
15 However it is envisaged that the compartments 46 will
contain a thermal insulation material and the compartment
48 may optionally contain an electrical power storage
means such as a battery 50 with any remaining space in the
void 48 filled with insulating material. In the event
20  that the battery is not included, the entire compartment
can be filled with thermal insulation material. By
provision of the thermal insulating material the base tile
12 is able to perform an insulation function. This
function may additionally or alternately be provided by
25 using a thermal insulating material to manufacture the
base tile 12. The walls 34 and 40 may also be provided
with longitudinal extending recesses for scating the
connection tubes 28. The tubes 28 are of a length egual
to the recess in the walls 34 and 40 in which they are

30 scated.

The assembly 10 also comprises a tile coupling system for
providing a water proof coupling between adjacent tile
assemblies. In this embodiment the coupling system

35 comprises a laterally extending tongue 52 that runs along
adjacent sides 38 and 44 of the base tile 12. Each tongue
52 1s further provided with a longitudinally extending



25 using a thermal insulating material to manufacture the base tile 12.
The walls 34 and 40 nay al so be provided wth |ongitudinal extending
recesses for seating the connection tubes 28. The tubes 28 are of a length
equal to the recess in the walls 34 and 40 in which they are 30 seated.
The assenbly 10 al so conprises a tile_ceupling systemfor providing a
wat er proof coupling between adjacent tile assenblies. In this enbodi ment
the couplin sten13 npr es a,latera ext endi ng,tongue 52 that runs
g LT R

l'ong - ad) abRRESS, Gea 387 and da bf Lt e BabE P F&° SHghEe82 i s
further provoﬂpﬁeMﬁnhaayl@ngDVadlhaléytexﬁendlhgngi@udiubbép séahg54. The

tile coupllggigggﬁeng§a§9 GOMpLiises |, ngbgggnkégg Q%OOV%ﬁe5g §§5§$§hn9

| ongi t udi na acent sides 36 an ase ti
provi sion ©f the tengues 32 and grooves 56 enables a tile assembly 5 10 to

be ConneﬁteﬂolBoab@ﬂégﬁﬂééﬁédnﬁﬂn§rwQDe@bko&PUﬁan§ége§ntQIPtB@ﬁr'dent|Ca|
tile assenbl | Wth particular reference to figures 5, 6 and 7, it can

be seen th%fgﬁﬁchép%E?e?21?§nfﬁ%a%oFﬁ4%faés?ﬂ%%lﬁ%v?%g an 10 opening at
the first end 24 for receiving an end cap in the formof a rubber gromret

58. The end._.c resiljent ter such as
r ubber anddw Qﬁa?nedlcu ?ﬁere§%r§ﬁc%yt%n£l%?r%%tﬁ 0 %ﬁcn?tefker%ﬂcg fit
and t he usesetnadhesi vesh Thetposdti22ths Fosel 6Lnadeudd bivangehectrically

wmwwwgﬁﬁﬁawga&%@égu%&%@&ﬁ@am&wggﬁdwma
pair of «circu ential and axial aced apart ooves or ecesses 60
A conducti ve"8pfPHE 62 @sfé?%%frgé@mm9taﬂ% Eﬁaﬁﬂ@a?@@ epupredned the end

26. 20 The sgcessesrhfdrgcehvec60r f e5PORLt Ag: PI OLhUsi 9BS-hopaedang
retained in the end 24 by one or both of an interference
tit and the use of adhesives. The post 22 1s itself made

15 of an electrically conductive material such as steel or
stainless steel and is formed with a pair of
circumferential and axially spaced apart grooves or
recesses 60. A conductive spring 62 is electrically and

mechanically coupled to the end 26.

20
The recesses 60 receive corresponding protrusicns formed
in the holes formed in the base tile 1Z intoc which the
posts 22 are inserted. The protrusions and grooves or
recesses 60 are arranged to form a water proof seal

25 between each post 22 and the base tile 12. More

particularly, the posts 22 are pushed into corresponding
holes in the base tile 1Z so that the end 24 protrudes
from the surface 30 to thereby facilitate connection with
the cover tile 16, while the end 26 protrudes into the

30 recess formed in the walls 34 to enable coupling with

respective connection tubes Z8.

Figures 6, 8, 9 and 10 depict in more detail the nature of
the electrical connection tubes 28. The tube comprises an

35 opening 64 to engage and provide electrical connection
with the second ends 26 of respective posts 22. Each

opening €4 comprises a longitudinal slot 66 which, in this



in the holes forned in the base tile 12 i.nto which the posts 22 are
inserted. The protrusions and grooves or recesses 60 are arranged to form
a water proof seal 25 between each post 22 and the base tile 12. Mire
particularly, the posts 22 are pushed into corresponding holes in the base
tile 12 so that the end 24 protrudes _ ?n1the surface 30 to thereby
facilitate connection wwth the cover tile 16, while the end 26 protrudes

into the 30 recess for e walls 34 to nabl upling with
respective Sﬂﬁﬁg&PPBg F658§g§8 OFj §(iFe§"6. 8 @“353 g gﬁingFnzﬁmre
detail the natjurecofwitheaebéctridal OﬁnﬂecbhdaryubQSt2868Thealube

conpri ses agxtgg ggngngh$41%g engage _ 8r0§|d ectrlcal conn%cklon

with the secon res ectlve Each openlng tE4° cornpri ses
a | ongi tudi A&l cshptriee whitcksti Aenhis 301©haénbaﬁenéﬁtlexaends for the

entire kﬁngkﬁreﬁm%3§e59@§lzéareEQQ%EheénﬁnBhschhHr@Eh5¥hoﬁ2s%99@dary slots
68 that extend fronlt e I ongitudi nal . The secondar¥§s ots

conprise a EfF&tcFengt RR702ERAL @kféﬁaéopn aTGGCFﬁéﬁﬁFeﬁéﬁﬂ I78|rect|on

and a secondelmnghbe£2ikhhat ciextiepdspbnctihg axial direction. The second

|l ength 72 termnates in a circular portion 74. Electrical end connectors
76 and 78 are provided at each 10 axial end of a connection tube 28 to
enabl e end Eoecendiceleetrli cahneonneet 7onabdt Weenradpacentictiubes=28nh In this

regard,- 4 he C ectors n.Lhe.form of r|n Ioad d or
blasedlrgaleagpgl gmﬁ ?g %hgzgﬁ gé%ﬁe% 8%s§§ eb eqa8§8 ghe for§1of femal e
sockets. The ﬁﬁFélﬁﬁég§0m68$51@anbbéWE@ﬂradﬂéd6@b bebsabgﬁantﬂaltylﬁlush

with the adigsent endseph Lbaneerrespondihng Lube,28nduting olfn%%@hhatl on
of the base Liles 12, and subsequently be extended by spring action’into
correspondlﬁaagﬁgkgfs ygsed male plugs while the end Tonnectdrs

may be in the form of female sockets. The male plugs 76
15 can be retracted to be substantially flush with Cthe

adjacent ends of its corresponding tube 28 during

installation of the base tiles 12, and subsequently be

extended by spring actlion into corresponding sockets 78.

20 A first conductor 80 connects one of the end connectors 76
to one of the end connectors 78 and also provides
electrical coupling with a group of the secondary slots
68. Similarly, a second conductoer 82 provides electrical
connection between the other end connectors 76 to 78 and

25 Lo a second group of the secondary slobs 63. More
particularly, the conductors 80 and 82 provide electrical
connection to alternate slols 68 which are electrically
connected with positive and negative terminals 20a and 20b
of the PV cells 18. Thus in effect, the positive

30 terminals 2Ca of each of the PV cells 18 is electrically
coupled with the conductor 80 while the negative terminals
20 of each of the PV cells 18 1s electrically connected
with the conductor 82.

35 FBach of the axial ends of the tube 28 can be formed 1n a

manner to facilitate mechanical coupling with an adjacent



20 A first conductor 80 connects one of the end connectors 76 to one of
the end connectors 78 and al so provides electrical coupling wiwth a group
of the secondary slots 68. Simlarly, a second conductor 82 provides

el ectrical connection between the other end connectors 76 to 78 and 25 to
a second group of the secondary slots_68, Mre particularly, the
conductors 80 and 82 provi de electrical connection to alternate slots 68
which are el e tric con ected ositive and ne%ative term nals 20a
and 20b of “0RE- PV %ﬂ%ylé 1?hﬂ§1$L &f Pdct/2Vt RE posilt'-7& [80°PerniThals 20a
of each of bhe“EV1CQ|bSnﬁ8cL$O&P€bEtWéah|ydjéﬁéﬁkedu%EEh2Bhe conductor 80
whil e the negative termnals 20b of each of the PV cells 18 is

el ectrically connected wth the conductor 82. 35 Each of the axial ends of
the tube 28ltansbenftorpedci hhat ﬁhﬁneaSEOtﬁéeEIﬂﬂawelﬁebhankoaﬁceduphing

Wi th a“\ﬁdlﬁﬁéﬂg 1o%éthegb@1tkdgangktBtsgtehhete @ﬁ “@Ytﬂftﬂ@ LaLerf erence

fit, or i ck connection" between adjacent tubes IS enV|saged t hat
the base tifFéses21{i ProBecprovndédrERat5 packs - together mnth a pack of
gronmmets 58, with the cover tiles 16 provided in separate packs. To

i nstall the tile E iﬁgbgieg. 0 on the roof frame  structure 14, the posts
22 (wi t hout Phe"gHomret 8558y Eréssfﬁb}ﬁgérEQdOPntBGC6PP5556ﬁHan hol es
forned in therbasertilles 12espothat 2thewendsu24tpeotrutdecbeyond the surface

30 and he. i rotr he r c e roQv for n_the
el e R Pk e L e O TR e S el O PR S0t P
structure byZ2hammehihgthai bsdeheéughotButlhebsobind pbrt Fonsat4. 3Respdcti ve

connection tybes a8 agep thenqpl aged tHetP§c6§§@§5§§ bgogbesweb Sea4 and 40
with the ends 26 of the posts 22 located in the slots 66 and allgned wth

t he secondary &['6t¥268° %Heaﬁﬂbég arBefhepn individual base tile

is attached to a roof structure by hammering nails through
15 the solid portiocns 14. Respective connection tubkes 28 are
then placed in the recesses in the walls 34 and 40 with
the ends 26 of the posts 22 located in the slots 66 and
aligned with the secondary slots 68. The tubes are then
rotated and slid to lock them in place with the ends 26 of
20 Lhe posts 22 engaged in respective circular portiocns 74
and the spring 62 pressing on an under surface of the
circular portion 74 to facilitate electrical contact wikh

a corresponding conductor B0 or 82,

25 This process is then repeated for the next adjacent base
tile 12, which, after the posts 22 have been inserted is
pushed up against the previcusly laid base tile 12 so that
the tongue 52 of one of the base tiles is received in the
groove 56 cf the olher base tile 12. During the

30 installation cf the connectiocn tube 28 in the adjacent
tile the male plugs 76 of one tube may be retracted while
the connection tube 28 of the adjacent base tile 12 is
rotated into place. Thereafter the plugs 76 will mate
with and extend into the female socket 78 assuming correct

35 alignment of the Lubes 28 of the previously laid and

adjacent tiles.



rotated and slid to lock themin place with the ends 26 of 20 the posts 22
engaged in respective circular portions 74 and the spring 62 pressing on
an under surface of the <circular portion 74 to facilitate electrical
contact with a corresponding conductor 80 or 82. 25 This process is then
repeated for the next adjacent base tihe 12, which, after the posts 22
have been inserted is pushed up against the previously |aid base tile 12

so t hat ? to gge 52 of .one of .th ?ES$ tiles is recghveg g groove
56 of the otHeF* §85t?I§lT§ 5U%Pﬁg e-36" RSt arrari o a?ﬁe ¢offifect i on
tube 28 in flBhemad] &eentsetblledt he nabeunbugeeY@oetso@e tube they be

retract ed “@bkﬁethSQﬁQUBSEtb%”P%%B§ %% Pl éEQAf%Qb%C%BttR%S%o 5'%r%%o's

rotated into ace ereafter eéxtend into
the femal e §éé%e$U¥8 éésunﬂﬁgtéeﬁr@épC3§anhgﬁnéh? obxthéittgbes 28 of the

previously lLaiid andlnaebqqe@tn%bhe%nly é%gab@ PﬁEh@B§g%e§'@El%ﬁ
installation process, the base tile 12 be assenbil ed to include the

posts 22 anffPRE® éénnééﬁlﬁﬁetﬁﬁé§ @éuaé|8ﬁ t'éthetr§ fr¥edct §°Ck8 tFoof
frame strugBupeid4. tbnfﬁhhﬁQDEQQEQSXMhQH1th2n@&tthb|QO&Z ifsalel ai d an
installer need onl¥ gage the tongues 52 and groove 56, and the nale
pl ugs 76 wi thth&"f8mafe sockets 78 prior to fixing the next tile 12 to
the roof fréamee steubkaretldesOiCehtihe base tlhlidsab? haverbedennl aildcand

secured i phaceo 10 Lhe govgr oLt gﬁm@aeﬁ PLEB Y gl pped onto the

correspondi ng base til he e rou h correspondi ng
hol es forneéoﬁﬁeﬁﬁ@“ééVQrDEﬁPetiéeéné tﬁenPuﬁbeﬁgngh?hengﬁoﬁﬁet§r58thto

the ends 24.gtrtBBcRASHS gglesT@%§%eﬁohﬁstﬁ@rE@%QQ“@let@6tB%dOH%EHt
termnals 2gug 1%@ t%g 8gg3&e%glgg Tnto thpggglt%4egdst82 g%ngOEEthe
These holes correspond with the outpub terminals 20 of the
15 cover tiles 16. As opposite ends of esach of the
connecting tubes 28 are in electrical contact with each
other by virtue of coupling of the connectors 76 of one
tube with the connectors 78 of an adjacent tube,
electrical connection is provided continuously along each
20 row of tile assemblies 10. Electrical connection can then
be provided with an adijacent row by use of similar tube
connectors 28 seated in recesses formed in the walls 70

(see Figure 1).

25 The cover tiles 16 are dimensioned and configured to
vertically overlap each other by about one third of their
surface area as in a traditional shingle or tile roof so
that a lower porbion of one tile overlaps an upper portion
of a vertically adjacent but iower tile. Further, a lower

30 portion of a lowest cover tile 16 on a particular base
tile 12 will overlap an upper portion of an uppermosl over
tile 16 on a vertlcal adjacent but lower base tile 12.
Additionally the cover tiles 16 will be made from walter
proof materials. Accordingly the cover tiles 16, laid in

35 this manner, will in effect provide a second water proof
layer for the roof structure and additional thermal

insulation.



connecting tubes 28 are in electrical contact with each other by virtue of
coupling of the connectors 76 of one tube with the connectors 78 of an

adj acent tube, electrical connection is provided continuously along each
20 row of Li-le assenblies 10. Electrical connection can then be provided
wi th an adjacent row by use of simlar tybe connectors 28 seated in
recesses forned in the walls 70 (see Figure 1). 25 The cover tiles 16 are
di mensi oned anq conflgured to ver |%al verl ap each .ot he bout one

ly, o
third of théer “°8uff&Ce  Ar 6494E%Pn "a tﬁaéﬁ?i REF sRPAGITE o Pftexé%roof o)
that a | owertiper treensofnonedt iilke coverbaps! &y mpaeﬂlperbﬁoqlomheasvéeticaIIy

adj acent but (| ower %He?ly&lPtgﬁgerath?Qgrl%o grghg fa.hQuest cover tile

16 on a partlcu ar base wi Il overlap an up po tlon of an
upper nost owékachiipg Ieeoﬁoaeveﬁﬂﬂ@éllédja@@ﬁﬁnbapnaéméﬂlﬁa§é1ppl@r12

Addi tional | yobhe goven tbbe§n%@erh|b@%w@%@eaﬁﬁgﬁbW%t%BveErQQﬁenﬁ%er'a|5
Accordi ngly %he cover EI|€S , laid 35 this manner, wll in effect

provi de a s&Eéhl Rﬁ?érOHF6oP bP§§8P ?Qﬂetﬁé FBoP VEE e r & 1afid 1&ddFEi onal
thermal insubat ueber- thd uvAgedtephetedfi AnFegueesnd &nbetthgihower 1porti on
of each tile rests on and is cushioned by the |line of grommets 58 of the
underlying cover tiles 16. In addition when attaching the cover tiles 16,
conventi onallhti P8 cbﬂ@s oB Eanobhsof7cnayebeibnsértedsbemmﬁénnadjacent

cover tide 18,0hi.ch_hapk_pver .asbottom edge of .an oyerLyi 16_and
hook under thgeu eroeg g ¥gaﬁ a eg%ggy u%dggl§?né F? g H%ﬁ C#Vd qpls 18
may be of céhgéﬁﬁléﬁama§oﬁ§tﬁﬁ@ﬂlﬁ 1choCHOREVEE St 6 éﬁﬁéﬁéétéfﬁﬁC|ency a PV

cell 18 as degpketedsi phoFbguneall payc=ke.usedawhiceh conpprisesra plurality
of layers OEf?Q?%%XOEEga%eg%Egglgl ?%%htBﬁbeggag %R%Oagy mirror film
86 1s provided on a side of the cell 18 incident to
15 incoming light and located above the layer 84a, with a
reflector 88 provided in a laver below the layer 84b and
facing the one way mirror film 86. In this way, light
passing into the cell 18 through the one way mirror 36 is
continually reflected through the photovoltaic layers 84a
20 and 84b between the one way mirror 86 and the reflecting
surface 88. An optically transparent separating layer 90
may be provided between the photovoltalc layers 84a and
E4b. Additionally protective films or lavers %la and 91b
are provided on opposite sides of the cell 18 adjacent the

25 mirrecr film 86 and the reflector 88 respectively.

Modificaticons and wvariaticns in the tile assembly 10 that
would be obviocus to a person skilled in the art are deemed
fo be within the scope c¢f the present inventicon, the

30 nature of which is to be determined [rom the above

description and the appended claims.

In the claims of this application and in Lhe description
of the invention, except where the context reguires

35 otherwise due to express language or necessary
implication, the words "comprise" or variations such as

"comprises" or "comprising" are used in an inclusive



different frequencies of light where a one way mrror film 86 is provided
on a side of the cell 18 incident to 15 incomng |ight and | ocated above
the layer 84a, with a reflector 88 provided in a | ayer bel ow the | ayer
841D and facing the one way mirror film®86. In this way, light passing
into the cell 18 through the one way mgfpor 86 is continually reflected
t hrough the photovoltaic |ayers 84a 20 and 84b between the one way mrror
86 and the reflectln urf tically sparent separating
Cayor 90 nig Be: pf gt dol BEFueon FHE BRGEGUGI Afc ol iy ard 8da Bd - Eab,
AdditionalIyuprobéctpvgréLﬂnﬁeothbayeesegpeaoanddgibioarefpfovtded on
opposite sidegcptothencoll; 18 adl3cant hie 29 FLLr oOf. LhLLEC and the
reflector 88 respectlve di |cat|ons and variations in the tile
assenbly 10 that would be obvious to a person skilled in the art are
deened 40 be within the scope of the present invention, the 30 nature of
which is to be determned fromthe above description and the appended
claims. In the clains of this application and in the description of the

i nvention, except where the context requires 35 otherw se clue to express
| anguage or necessary inplication, the words "conprise" or variations such
as "conprises" or "conprising” are used in an inclusive - 14 sense, i.e.
to specify the presence of the stated features but not to preclude the
presence or addition of further features in various enbodi nents of the
invention. 5 - 15 - Clains: 1. A photovoltaic tile assenbly conprising: a
base tile having at |east one solid region through 5 which a nechanica
fastener is driven for fastening the



base tile to an underlying support structure; one or nore cover tiles each
havi ng at | east one photovoltaic cell and electrical output termnals, the
or each cover tile connected to the base tile to cover the 10 base tile
including the or each solid region; and, a tile coupling system providing
wat er proof coupling between adjacent_t{des, the tile coupling system
conprising laterally extending tongues running along one side of each base
tile and a %gn tudlnal groove runni ng 15 al ong anot her side of the base
tile adjace ®the tongue, the tongues and grooves configured so as to
engage w th grooves and tongues respectively of adjacent tiles to forma

wat er proof seal an§§sp§urtﬁglc291§e JQQeHQ%tO%Q%%gRQ Lile assenbly

according to cl ai rising o ectrlcal connecti on
post s supportedalhaﬁﬁetbhgeh@Vl@g @éche@@hn@@@|@ﬁlp@ste%avhnghEOU@hrst end

for electrigalcconngstionivithran:ehestrical:voNt pyt E§£f‘l§ﬂ§1‘1g0€hé cover
tile. 25 3. The photovoltaic tile assenbly accordlng toclaim2 wherein
d

the first e%ﬂs%ftéé%ht%o§? %&?%ﬁh%lP%t%U%pOEBr?%§b6 FRg one of the cover
tiles to provi deofechanneat catéachieas @échh}ﬁévﬁﬂgeeﬁttléﬁstOoh@e base

tile. hot voltalc ile.as g; a bas he, havi ng at
| east one s%l|g0¥%g?%hct%?oug%ndm%?%ﬁP Yh%gnQH% ?%gTé%%ﬁ St s 4riVen for
fast eni ng t@@chb@seerlteleocann®0dedly®nghstb@seuteleSEOOQQVGr mbee cover

L LoS dgRchgover s Lh] epRuhng, at o | eaoL.0pepighouoL I Bho cobl with at | east

one el ectrica tput termn ectrical
connecti on postsasbbb%r@@ﬁplhng system providing waterproct coupling

between adjacent tiles, the Lile coupling system
comprising laterally extending tongues running along one
side of each base tile and a longitudinal groove running
15 along another side of the bhase tile adjacent to the
Longue, the tongues and grooves configured so as to engage
with grooves and tongues respectively of adjacent tiles to

form a waterproof seal therebetween.

20 2. The photovoltaic tile assembly according to claim 1
further comprising one or more electrical connection posts
supported in the base tile, each connecticn post having a
first end for electrical connection with an electrical

cutput terminal of a cover tile.

25
3. The photovoltaic tile assembly according Lo claim 2
wherein the first end of each post extends into a
corresponding one of the cover tiles to provide mechanical
attachment of that cover tile to the base tile.

30
4. A photovoltaic tile assembly comprising:

a base tile having at least one solid regicn through
which a mechanical fastener is driven for fastening the
base tile to an underlying structure;

35 one or more cover tiles, each cover tile having at

least one photovecltaic cell with at least one electrical

output terminal; and,



the base tile, each connection post having a first end for electrical
connection with an electrical output termnal of a cover tile, wherein the
first end extends into the 5 cover tile to further provide nechani cal
attachnent of the cover tile to the base tile. 5. The photovoltaic tile
assenbly according to any one of clai 2_- 4 further conprising at |east
one electrical 10 connection tube, each electrical connection tube having
an opening to eng %e and provide electrical connection with a second end
of the post. he phot'Bysl EafctEiFélassBRBFYL8EcBPal AgStBPEF Ak 57 15
wher ei n eachhtubeseonpiesesaah beaﬁécamenepdsconaemhqraatLreachnaffbks
opposite endfeg@ereb thgwengigong§ggogg gﬁecgn§cg é ane tubeng§n
electrlcally coup wi th the en connectors-a one end” AROTHBF "t ube. 20
7. A photov@ftalCOVﬁretaésenbhyre@npthslﬁgrstaebasextﬁhés oneocorhmpre cover
Liles alfachedoloraNeupper,BURLACE o0l LR DASEILL] CacthEnAE LG EQuer
tile having at |east one otovoltaic cel el ectrical output
termnals; C?Behnallﬁntélégﬁrpééﬁ Eéhﬁectlon systen1enabllng el ectrical .
connection between cover tiles of the sane or different base tiles, the

el ectrical connegtion stem conpri lurality of electrica
connection gostsggﬁpBB?gﬁﬁoﬁﬁafﬁet% gééePPEé a%%@ﬁgbagttﬂa9pﬁgoﬁﬁrst and
second endsoftheaifibsrst - emdfbethgrconmpgusedgt@Leneasticaélyleoamechlmﬁth
an OUtRPt %8 Hénglogft b%ovﬁacﬁll?ec@ngtagngo eggﬁgn g ECtEa%§h an
connectlon bes’ “sach & having an opening" to gage and prov?de

el ectri cal @pﬁneng|bﬂ ﬁﬁ@hg@hQNQSPS@EQﬁﬁ ehdcof1aabos©nnaﬂdlendwmbhnectors
at each axialb.gnd -pf the tubg,sthe end connectors configured to provide

el ectrical connection between ends of adjacent tubes.

6. The photoveltaic tile assembly according to claim 5
15 wherein esach tubke comprises at least one end connector at

each of 1its opposite ends whereby the end connectcers at

one end of one tube can electrically couple wilh the end

connectors at one end of another tube.

20 7. A photovoltaic tile assembly comprising:
a base tile:;
one or more cover tiles attached to an upper surface
0f the base tile, the or each cover tile having at least

one photovoltaic cell with electrical output terminals;

25 and,
an electrical connection system enabling electrical
ccnnection between cover tiles of the same or differont
lrase tiles, the electrical connection system comprising: a
plurality of electrical connection posts supported in the
30 lbase tile, each post having first and second ends, the

first end being configured to electrically connect with an
output terminal of a cover tile; and, one or more
electrical connection tubes, each tube having an opening
Lo engage and provide electrical connection with the

35 gecond end of a post, and end connectors at each axial end
of the tubke, the end connectors configured to provide

electrical connection between ends of adjacent tubes,



- 17 8. The photovoltaic tile assenbly according to any one of clains 2 -
7 wherein the or each electrical output termnal conprises a hole forned
inits corresponding 5 cover tile and wherein the first end of a connection
port extends into the hole. 9. The photovoltaic tile assenbly according to
claim8 further conprising a cap for_eagh_post, the cap and the 10 first
end of the post configured to engage each other, the cap fitting over the
cover tile to thereby retain a corresponding cover tile on the post and
between the cap and the base tile. 15 1.0. The photovoltaic tile assenbly
accordi ng t8.anyTonephofogbakmsc2til? wherabnyt hecbaseénti ke ksyppaw ded

wiha holg.fol eaghoof thenests cheohobesyig)bhe base tilg.and the
posts being relatively configured so that the posts are engaged, and
t her eby supp8Ftfiédalbyorpsipaseat hpée 20rmed The lpRotevekesaredtnbe assenbly

according teoany enee afqclakpeigd rhlO0rwherebhqacwaterpraetrseal pbs:f or med
bet ween the posts and the base tile. 25 12. The photovoltaic tile assenbly

accor di ng t8<hAy“8né " 8f “eFar8®2 - 11 wherein the posts are forned with at
| east one recess with at |east one circunferential groove and, the base

tile is proyided with a protrusion.to enga the recess or groove, 30 13.
The systenlchorglﬁgngtgﬁgﬁéﬁécogl% aﬁﬁgegg}ylﬁccﬁﬁéFgﬁnLPh L8p8ning in
each tube conpthsescampongitgdienakp shot ekoh peeéivihg the sedohdecend of a

post, ufe Lopgitudhngk shot peing.apen,akql east gag.end Af othe Lu 35
14. The system according to EPain183 mﬁgregn then8 Se =B obHE PR
cap fitting over the cover Tile fTo thereby retain a
corresponding cover tile con the post and between the cap

and the base tile.

15 19. The photovoltaic tile assembly according to any one
of claims 2 — 7 wherein the base tile is provided with a
hele for each of the posts, the holes in the base tile and
the posts being relatively configured so thalt the posts
are engaged, and thereby suppcrted, by the base tile.

20
11. The photovoltaic tile assembly according to any one
of claims Z - 10 wherein a walerproof seal is formed

between the posts and the base tile.

25 12. The photovoltaic tile assembly according to any one
of claims Z - 11 wherein the posts are formed with at
least one recess with at least one circumferential groove
and, the base tile is provided with a protrusion Lo engage
the recess or groove.

30
13. The system according Lo any cone of claims 5 — 12
wherein the opening in each tube ccocmprises a longitudinal
slot for receiving the second end of a post, the
longitudinal slot being open at least cne end of the tube.

35
14. The system according to claim 13 wherein the

longitudinal slot opens onto both ends ¢f the tube.



| ongi tudi nal sl ot opens onto both ends of the tube. - 18 15. The system
according to claim13 or 14 further conprising at |east one secondary sl ot
extending fromthe |longitudinal slot, the or each secondary sl ot
configured 5 to receive and provide electrical connection with the second
end of a respective post. 16. The systemaccording to claim15 wherein the
tube further conprises a first conductor extending between 10 respective
end connectors and electrically coupled with a first group of secondary
slots, and a second conductor extendi ng between respective end connectors
and electrnsaltheoupbedmwbtboadsaqond gnawm ofy secondfskehsy wherein the
first and second conduc ors. electrlc éStlso%a d fr%n1ea Q ot her.
17. The sysfe accorglng o any “ore”6 °F 16 e |nrggc fube is
further provipdedtwilthad¢ompbenmehntarpr eeaplEngsndargaehOEnd0hélgnabHe

mechani cal BUPEbegvéoaHQtﬁ@gOléglé@%@%r%HQ?Sco%ﬁec[@%nsx§kﬁnkﬂgcordi”9 to

any one of clalns - wherein the or each connector at one end of
the tube cBRPPNgesnd Pifrst FE6RAEELEE PREL -can be noved between an 25
extended and a retracted position. 19. The systen1accord|ng to claim18
wherein the rs connector is hiased to Ee ext ended p05|§|on 30 20.

The systen1éécorﬁPﬁQSVBEEWaFﬁng 6P91§Owh éWn h&"6F e BatH=ehtiP€onnect or
at an oppositetend obmphéstube Feomprisesuatsecendeadnngcberwten receiving

a corr ondi.n u 21. Th S a cordin o cl ai 0 mh rein the
first qggnnchgecgévg %%gcgﬁaefhe éecoﬁh ggﬁﬁéé %%E Cougg%% % 19 22.
The tile asﬁewﬁtygaecgrdfngetonaﬁyyOﬁéobﬁ,cEadns $econd conductor

extending between respective end connectors and
electrically coupled with a second group of second slots,
wherein the first and second conductors are electvically

15 isolated from each other.

17. The system acccrding to any one of claims 5 — 16
wherein each tube is further provided with complementary
couplings at each end %o enable mechanical coupling

20 between adjacent tubes.

18. The system according to any cone of ¢laims &6 - 17
wherein the or each end cennector at one end of the tube
comprises a first connector that can be moved hetween an

25 extended and a retracted position.

19, The system according to ¢laim 18 wherein the first

connector 1s biased toward the extended position.

30 Z20. The system according to claim 18 or 19 wherein the or
each end connector at an opposite end of the tube

comprises & second connector for receiving a corresponding

plug.

35 2Z21. The system according to c¢laim 20 wherein the [irst

connector 1s a plug and the second connector is a socket.



21 wherein the base tile contains an electrical storage device
electrically coupled to the photovoltaic cells. 5 23. The tile assenbly
according to any one of clainms 1 - 22 wherein each base tile conprises one
or nore conpartnents containing a thermal insulating material. 24. The
tile assenbly according to any one of chainms 1 10 22 wherein the base tile
is made froma thermal insulating material. 25. The tile assenbly

according tq.any, one of clains - 24 erein a plurality of cover tiles
are attachegzto Fﬁ& tiéeb§§§eppﬁé éﬁ&ggﬁépgiﬁoa@“We8§F Grie “covEr tli e
partial ly overlapseanother beeeer itliel eon26.inkhent illecasseahl yraceeredi ng to
any one of eLaile Li=c29:909M5 DANG o8N (il 8R AU 2 Mt eLhngor ayer

o

23. The tile assembly according to any one of claims 1 -
22 whereiln ecach base tile comprises one or more

compartments containing a thermal insulating material.

24. The tile assembly according to any one of claims 1 -
10 22 wherein the base tile is made from a thermal insulating

material.

25. The tile assembly according tc any one of claims 1 -
24 whereln a plurality of cover tiles are attached to the
15  base tile and wherein at least one cover tile partially

overlaps another cover tile.

26. The tile assembly according to any one of claims 1 -
25 wherein the cover tiles from a waterproof layer one Lhe

20 base tile.



