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- 1- ABASE TILES5 Field of the Invention The
present invention relates to a base tile particularly,
t hough not exclusively, for use with photovoltaic
cells which may be subsequently supported on a roof of
a building for converting solLaf energy to electrica
energy. 10 Background of the Invention It is wel

known to use solar electric panels nmounted on a roof
of a building to provide electrical energy to

suppl enent the energy needsBABEt &LBui | di ng. Such
panels 15 may be fitted to a roof overlaying an

exi sting roof covering. That is, the panels do not in
t hensel ves replace or act as a roof covering.

Appkigapt has prevheyshy devised a photovoltaic tile
o_act as a roof covering. The

20 assenbly that camn at's
a$88nBF§SEBRpiPE¥E8tachaselefré LRAr BugRskhitéhconaricularly,

meneufgBchani eak1tiastener s rareudei weanf photasbenbng te11s
an un erlyi r oof stru ure, and _one or nore _cover
CPreBerhal B S aPeaRhEaELY SuRBoEsaR PB. a1 RECEagE -

t bheldEaghfofr 2bntvketdogyesofblresnesgpr v dédcwictthad energy.
photovoltaic cell for converting solar energy into

el ectrical ener The cover tiles are electrically
aEﬁEﬁﬁéﬁ&ﬂEﬁﬁﬁLg_éaﬁﬁﬂéﬂﬁﬁéﬂa correspondi ng base tile
bYtCan@@quonneaat%o the pesks havetraihi pahe®Rdnbhated on a
penetr ates % gﬁgeﬁthe cover tile to 30 provide

efFgetrPéal anPcBIFOUSHFI PhGCOF 1ERE EBFERYL Pe

t eupapbhasenti kae Anseggndeeaaosﬁtehendu@ﬂdeﬁgh pesthi panels
necha 'C%1t¥e§ng elegggkcall cou 0 antelecgrlg

CORRGRET it ct G Phat & Yag%iBorfe' Badarinperts
FupVhenHQetaEhstoﬁsapphecaanéésaUQVBOGesortbemselves

p t ai.c | e .ass y vi ded in Singapore
Pg§%%¥e%pg |gg?|§ﬁ R ?g§%o$?§§§§?§; - 2 - Summary of

the I nvention

Applicant has previously devised a photovoltaic tile

assembly that can also act as a roof covering. The
assembly comprises a base tile through which one or more
mechanical fasteners are driven for fastening to an
underlying roof structure, and one or more cover tiles
that are attached to, and overlie, the base tile. Each of
the cover tiles is provided with a photovoltaic cell for
converting solar energy into electrical energy. The cover
tiles are electrically and mechanically coupled to a
corresponding base tile by connection posts. The posts
have a first end that penetrates through the cover tile to
provide electrical and mechanical coupling of the cover
tile to a base tile. A second opposite end of each post
is mechanically and electrically coupled to an electrical

connection tube that is carried by the base tile.

Further details of applicant’s above described
photovoltaic tile assembly are provided in Singapore
Patent Application No. 200716871-9.
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In the clainms which follow and in the precedi ng
description of the invention, except where the context
5 requires otherw se due to express | anguage or
necessary inplication, the word "conprise" or
variations such as "conprises® er_"conprising" is used
in an inclusive sense, i.e. to specify the presence of
the stated features but not to preclude the presence
or addition of further 10 features in various
enbodingent sfotheh&nivavenvhon. One aspect of the

rese [ o v e.ti a
Comr I arngs T euBaPrly Eohgofnara v Shoo P Fase Add a
boﬂe@ﬁristsgnfaéethheﬁewﬁnal@avuEycegtfwhned beeweentext

th@e&hﬁ%éssHEB@Q@l%Bddh@et@oékﬁgb§grﬁ%ﬁ%ua&@eog'Békessary
surface formed with a plurality of holes;

anl@Pé&F?FéQP'CBHﬁeUPFén §9§Péﬁ§§up66rﬁé618§lpﬁé such as
Subsbm?kesebheoe|e@bmp@@blﬁgﬁnﬁétU@@ﬁsiﬁtgﬂ1Qﬁﬁﬂﬁbib@gsense,
a 20 ralit ctin osts, e S avi ng one

end’ 8Ps SSSEGXﬁ% gH8a9F%§g858 85 ?é@ ggaa?ﬂa¥e§gP§ﬁasbut
tomatdtbhprécﬂsdesUhéapeeeénpbeosubsddaﬁenand_Esrther

aceg ss.bLe %hreagﬁoa gagsg&hﬁﬁtEOE% kﬂetﬁg %bkﬁgn.

sur ace, ap ura ty o ectrical conductors

di sposed |n the cavity 25 that electrically caonnect

th@nﬁoébiebﬁg@khﬁhe ReaBgrenhodhrent, ﬁkeelaegsgragge tile

is made. froma nol dable material and the el ectri cal
cofidaerBrY SPEPROFABE in the substrate. 30 However in
an al t eanatibyerettbodbnenty btheiggbsttnarecenyneoapbbseon

bo he nd_wherein the b ttom,s ace is.a part

o7 bR TR b e oL DN e DR AESREL AREY' F18 BRTS:
boﬁﬂ@ﬁﬁghehhdnayecbnptpmesarﬁepephEhalfmabt extéadengormed
abgut pt hey, @ekgquﬁgagaﬁeie@hegﬁun the cavity is

def i ned between t ottom surface,
an electrical connection system supported by the

substrate, the electrical connection system comprising a
plurality conducting posts, each post having one end
disposed in the cavity and a free end that extends toward
the first surface of the substrate and is accessible
through a respective hole in the first surface, and a
plurality of electrical conductors disposed in the cavity

that electrically connect the posts together.

In one embodiment, the substrate is made from a moldable
material and the electrical conductors are molded in the

substrate.

However in an alternative embodiment the substrate may
comprise a bottom shell and wherein the bottom surface is
a part of the bottom shell.

It is envisaged that the bottom shell may comprise a
peripheral wall extending about the bottom surface,

wherein the cavity is defined between the bottom surface,
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- 3 - the peripheral wall and the first surface. In

t he enbodi nent where the substrate conprises a bottom
shell having a cavity, the cavity nmay be filled with

an 5 insulating material. In enbodi mrents where the
substrate conprises a bottomshgll, the substrate may
further conprise a top shell which forns the first
surface. The to I e 10 provided with a

o Ehar Per ekl BRTL ARy R e R E e e e
formof holes or indentations, each marker positioned

at a reb mechani_cal tener passin
th%%uéﬁgagﬁgr Wﬁglﬁ ﬁh% angHSeFﬁgﬁ |c§ ar-te lseFa% bottom
coahai hi hgvihe subsviave tbespaaedyfmewlbheflsled with an

elgﬁgﬁggghngongggggl The base tile may be further
provid atile sealing systemfor providing a

wat er - proof seal between adjacent abutting base tiles.
Th@nS@ﬁbbﬂ@méﬁﬁbeWhﬁﬂﬁ @h&osgb@vka@ezeomp@h@@bcalbottom

coaRst 2, BEer BR B R EhR RS S kb anpProRt o8 Pt gparhy ]

exWhmdhngothguberﬁmmshgsakdageon@h9|depobhéhé masebe

o BEoBPYeRe R, by Pra2aadF e KE, e Rshd o TR BRb00E
ar exaBppeentidar sdeséoas p@ éﬁéageomnﬂndangﬁ@QQQSanéaah

tOHQyﬁe&e§e§9%h$ﬁém gt aniadhacent yhaseptl bepkenharma
matergroo seal there between. I n one enbodi nent each

el 6ePFFEAF PBAAHEEOFNEOHEN Se82Ak88 dondublerRg PaFPepgicular

Mhtéhaapmbﬂéabbhyaﬂhlhbetﬂ@SE&bbiréﬁﬁnQ@tS@acbﬂ tthibs the
di_nment [ may extend fromside to side of

e hheoraiks,
thg SGbEtrate SORFHCEPonal |y each rail may be provi ded
with a first electrical connector at one end and a

CO%HEGBEB aw%% @QQdﬁ%'?%EEh%§lggggné%ho%lﬁh q %§18 sealing

second rst e connect or
raﬁvstﬁmafp¢r§ﬁ083§énguaeW@éﬁrepé@pﬁuéaaﬂyb@éWﬁ@@tadjacent

wanu@tia906gs@I %ﬁ%%ca|T%@n@%ﬁﬁthogy@t%ﬁ!ha?fa@so FrOVlde
secon ile to provide eleéectrica

] a
COWFF%GPﬂ§ageFWEQHlBSrg@§ﬁ8ﬁ8|ﬁ&3?€§B§CPPV§tF§9I§léFS In
t henadipaeept cbase tiillesse@nenar shethmotohbe ikiekst aBderally

Se%%@%n%h%%t%b%%hecgga%g%%r%long one side of the base tile
and a longitudinal groove running along another side of
the base tile wherein the tongues and grooves are
configured so as to engage with a groove and a tongue
respectively of an adjacent base tile to form a waterproof

seal there between.

In one embodiment each electrical conductor comprises a
conducting rail to which a plurality of the posts is
connected. In this embodiment the rails may extend from
side to side of the substrate. Additionally each rail may
be provided with a first electrical connector at one end
and a complementary second electrical connector at a
second end whereby the first electrical connector of a
rail in a first base tile can electrically connect with a

second electrical connector of a rail of a second adjacent
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5 may be provided with a degree of resilience so as to
apply a nechanical bias force between first and second

el ectrical connectors when coupl ed together, the

mechani cal bias acting to nmaintain coupling between

the first and second electrical, connectors. 10 In one
enbodi nent, the first electrical connector is in the
formof a socket and the second_el ectrical connector

i 32FPR théSf bPnPEPVATBl B4CBFEVFaedCRAEANBAEYoPCRBPED
radiakbyonashbi esbpeentaet gaisdchrasha hanaranpl bgselbiles.
The first and second el ectrical connectors may further

be configured to maintain electrical connection over a
pbedeber nbhkdofanbe ﬁﬁrsepandtbenobdtméentadpaéenbnnectors
b L h ura 0 a n

B B BTerraedny Bo A Fabed B paris Fack sorge to apply
nénmﬁﬁhabé§ﬁﬂ|béaénéoﬁé@abEVEGﬁalﬁérﬁéraﬂﬁes§§ﬁdéctlon

0&1@&@9&&59'EMnnEHEbB%rwhEhecégﬁﬂégtkB%e%ﬁbES kReeach
pai r urt her arran ed so 25 that

r@%ﬁ@é?¥9@$p8§€§ arelaft & nQPéP§a&P568§8 lPﬁ ReiiRen the
rannsngahtopesbdea toeskdecall tbenbaserti.l e. Further,

the rails in each pair may be configured so that their
respective posts are in alignnment. 30 The posts may be
eilnhenei amegraineytf othed fwirth ehectriespecvhvector is in
conduebifidoraLl sBeak! shaathyely bonmed separatebynotoror

and subsequent|y connected to the corresponding rai
33sA3nahhgl fermafitve Péugheredadaet imaghr &NPs ort Rere

ekegtkical regndueher soreYche,i Buthe akoameahawar gsugThe
wires nmay be configured to enabl e custom connection to

the posts to - 5 - provide sel ectabl e connection
cohti gurati ens. sEapnexafpkerthelwcoesecabrbemegniectadr be

L AchBeoRasts LonBiRYLdR 3158F 195 cONRRLLY e ves

ca devi ces, §uch arct
c@ﬁﬁéetedmn@eﬂhéapggtgf BﬁpﬁhﬁélSHebbédﬁﬁénﬁdUh@ent base
bettam shell may be fornmed with a plurality of sockets
for seating respective posts. The sockets may be
configured to provide an interference fit to the post.

A@dbtpQO@bﬂitgnéfObob@bthhgtE@l&@CKﬁt%a@hdbbB@ ﬁ@&%smay be
rther confi ure

TR e gat i beg O L L S Bt MRSl PRGiigs Dafopggative

t heiwsr €or the conduction of electricity. Further, the
conducting rails in each pair may be further arranged so
that their respective posts are alternately disposed in a
line running from side to side of the base tile. Further,
the rails in each pair may be configured so that their

respective posts are in alignment.

The posts may be either integrally formed with their
respective conducting rail or alternatively formed
separately of and subsequently connected to the

corresponding rail.

As an alternative to the conducting rails, the electrical
conductors may be in the form of wires. The wires may be

configured to enable custom connection to the posts to
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and the post. Each socket may be in the formof a boss

nol ded to the substrate. The free end of each post

is provided with a fitting to 15 enabl e nechani cal and

el ectrical connection to an electrical conponent. In

one enbodi nent, the fitting may conprise a plurality

of resilient, or resiliently supported, radially

ext endi ng 20 projections, such as fins or barbs

dfosEF a%%%%c¥%%l%o%?nn?%téﬂnaF?%ﬁh%P?%El%ﬁ%od$ﬂ%n?xample

tiﬁbfwii&@gc£@Yb§0@@mm§@t@df@ﬁlﬂhéYpQ%t§nﬂ®nQr§@Id@ga

and one or i cal I co ductin @ro'ection%

R O (o re Shrr g e R HER e PLbt o R =
posttcanl bei passed, t booughtad 26ohohe posthe &hethiscal
§M$8§1Méﬁ€ Eﬁg SREL LY Qﬁ@iin@ n?gnﬁo @QS Qitﬁhg plurallty
evice to bias an opposite si of the device I nt
c@ﬁt%@@k@x$hf@hesgﬁg}@%tr@ﬁgecpbm@véQSFﬁ aTh@r@ﬁ@kets may

V@é'@éh@ﬁg&h@dftét$ﬂgvﬂ@¥ QPR s8r3PchBE g@ﬂbtaath@npost
scre 5@hread ornmed on_the free end of the pos

HEheutehodpted ©6 BetRcrEwelde oo Ehe %E?eﬁ??h?%%ﬁs may
IMetﬁmstB@bodonﬁn@uth& ﬁutcmampbenheuSedfla aicapthdhe

¥ﬂ8¥nb Q?E ren@ ct caT gonSQBQ%oﬁe? tween the wire
confi gurati £k Frse a threaded
bane Bﬁefpcﬁéd E@ChheOQbstsmamdba snréhﬁof0bm|©fthaboss

tﬁgg@@&ngoegg@ggébgggaggst - 6 - Brief description
of the draw ngs An enbodi nent of the present

invention will now be described by way of exanple only
Wk & f@é@r@ﬂ@eOEOeébB pﬁgenmgnytaglaéamwmgﬁ anfmht@ﬁg to

ti I f t f
RSt N G P SR 30 I S AR G ML

theepreseal cowmpohéeoh;

In one embodiment, the fitting may comprise a plurality of
resilient, or resiliently supported, radially extending
projections, such as fins or barbs, deposed about the
post. In an alternative embodiment, the fitting may
comprise a radially extending spring and one or more
electrically conducting projections spaced from the spring
wherein, the free end of the post can be passed through a
hole in the electrical device with the spring bearing on
one side of the device to bias an opposite side of the

device into contact with the projections.

However in a further variation the fitting may comprise
the combination of a screw thread formed on the free end
of the post and a nut adapted to be screwed onto the screw
thread. 1In this embodiment the nut may be housed in a
cap. The cap may be transparent. Yet in an opposite
configuration, the fitting may comprise a threaded bore
formed in the posts and a screw or bolt that threading
engages the post.
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10 Figure Ib is an exploded view fromthe bottom of
the base tile shown in Figure |a; Figure 1c is a
partial exploded view fromthe top of a base tile in
accordance with a second enbodi nent of the 15 present
invention; Figure 2 depicts a gethod of attaching a
base tile to a supporting structure; 20 Figure 3 is a
on of an el ectrical connection system

: : a8 “whEA el ectrically
coAnegbbAgmene basenti besskaget heention wklLguhewdbes a

vi,ew of , section AA of the base tile.shown_in 25F gur
SR LpaSEbyovatnal GiaRPLE PRoVbRLE Y FREETSTas By the
sadepmpanyikpgdrewngs an wsdnktric view of a corner

of a two base 30 tiles prior to joining to each other;
Figure 7 is a cross section view of two base tiles
cbhfieEtedat dsaaspppéieilng=silpdetduivaew3srPingiine §opsod a
ShdgeViewe0f nassebakapanel; i s¥shemi ¢aRPESbAdment of the
enbodi nents of the base tile and a plurality of

pR6ESGBIt APYSPEERE7 - 7 - Figure 9 is an enl arged

i sonetric view of a corner of the solar panel shown in
FiLgure 8; 5.Figure 10 i.s .a _representation of the

o OBPFF AP OnAB e BHoSaS: Sl nebrRoraPed r otng biks base
tchiée BhguneitlFiguar énl;arged view of a photovoltaic

tile coupled to the electrical connection systens; 10
Figure 12 is a representation of the photovoltaic tile
cbupreg t6 af al Perfare ermboaPrREntieH fHemelsdet FreaPt 2

CpABECti OB SyShemokraearrOkatedal Bekbadbas@otiinent of the

present invention;

Figure 2 depicts a method of attaching a base tile to a

supporting structure;

Figure 3 is a representation of an electrical connection
system incorporated in the base tile when electrically

connecting two base tiles together;

Figure 4 is a view of section AA of the base tile shown in

Figure 2;

Figure 5 is a pan view of two base tiles side by side;

Figure 6 1s an isometric view of a corner of a two base

tiles prior to joining to each other;

Figure 7 is a cross section view of two base tiles

connected to a supporting structure;

Figure 8 is a side view of a solar panel system comprising
embodiments of the base tile and a plurality of
photovoltaic tiles;
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15 Figure 13 is a representation of a post
incorporated in a further enbodi nent of the electrica
connection systemincorporated in the base tile;
Figure 14 is a representation of the photovoltaic tile
20 that may be used in conjunction with the base tile;
Figure 15 is an expl oded view of the photovoltaic tile
shown in Figure 14; 25 Figure 16 is a schematic
representation of a carrier tile incorporated in the

pﬁ9§@¥@|§ai§ thl enshoyBgi Nsbiheures F4eandrlh; corner of the
re 17 i ggschenatlc reg gsentatlon of a portion

aéop?%% QERed™ by 141 p ality of base tiles and
photovoltalc tiles; Figure 18 is an enlarged view from
t f on rner r Qof r sh
FP %re 1%8 RdS §§prgs§8£akkgn 8gtt§% okgprg gr@eaonnectlon
eﬁb@ﬁ®MEnnSOV¢©hateﬁenentéetbashetaéeonpanylng
drawings and in 5 particular Figures la, |b and 2-4,
an enbodi nent of a base tile 100 in accordance with
t hkIpFaseht 1EndBNENbATEBRPFISESsCA duBBPEarelin2chhlifig

acbipstdsunfage d04:-tandalancgheetibgakyeeBneeti on
system 200 supported by the substrate 102. The

el ectrical connection system 200 i o conprises one or
nbreuetetlrisabk coepndaestorstinnt hé thenphbtomnﬂﬁatbngile

B
n@@@n@©ﬁé9@tFﬁgtﬁmsﬁ§02©@0rE§©ﬁ p@sthgohaﬁastalEVee

end 206 distal with its corresponding rail 202 that

extends 15 toward, and in this particul ar enbodi nment,
bE%%HHetEé Fﬁrétr§BFF§€€ti@&OBfofhé EBE§tF8€@rE9EatFﬁ in a

t b st rabodinpeatimthe S@bﬁhéabe6&821@Qmpbbﬁﬁ§c@1bﬁtEQBtem
shell 110 Qﬁé ng ? g gnar 0 ton1surface 112, and a 20
| F711h

p%??ﬁﬁ@?ﬁﬁ f'&ndi-fig©about the bottom surface
112. The bottom surface 112 and the peripheral wal

1%5999£' g ?sCQVkE¥ré%@n£Qt$@h°BftEﬁeCBHQHBEBTQaEQ'k%le

are ISpO
that may be used in conjunction with the base tile;

Figure 15 is an exploded view of the photovoltaic tile

shown in Figure 14;

Figure 16 is a schematic representation of a carrier tile
incorporated in the photovoltaic tile shown in figures 14
and 15;

Figure 17 is a schematic representation of a portion of a
roof covered by a plurality of base tiles and photovoltaic

tiles;

Figure 18 is an enlarged view from the side of one corner

of the roof portion shown in Figure 17; and,

Figure 19 is an enlargement of a corner of the embodiment

of the bsed tile depicted in Figure lc.
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25 Optionally, the cavity 116 may be filled with an
insulating material to provide thermal insulation
through the base tile assenbly 110. Wen the substrate
102 is formed with the bottomshell 30 110, it may
al so be provided with a top shell 120 that overlies
the cavity 116 and is provided with a plurality of
hol es 122 through which the free ends 206 of the posts
204 extend. The surface of the top shell 120 opposite
theseavptyohlbrf praBethedf empbaswehaee 104 of the base
tiTe 35 1I00. Top shellT 120 is sealed to the bottom
shell 110 to prevent the ingress of water into the
cdvihyr&éf6érefibestoayhbeaachinpwegiby tirewisgsobnd in

- S eal.an e
FRPEEEaRa s TR Rl B ant 353, AN BB rRht of a base
patleclPar iy §gppa§B@0ﬂh@ﬁtbhéh§u@gﬁﬁgné 102eh§l@ade

f Eempaipkasti egpaRt-akkah 025hkRiakder fhospr aVik¢e -8 104; and,
degree of conpression resistance to the base tile 100,

uPF8EET182 Lof OPRECE R S REFIE 126 VRhSERPP&EES fife the
cavbkyriteé ﬂSZprOThéeél%bthlaaQ|@bﬁhbbt1@h @9@@@&1@@0

|l egs or struts 126 (see Ei res %54&8 The I% £ ¢
SRR R R R pr kP rd s SR Ehar The thg, form ©
10osHekkif20ries lat achedith eheebdtﬁmwmsbehb 1@051@beof the
bLbamage! o310 bachr ouhdedon L usaald AEAChES 8k nore
stri extend on the insi the cavity 1
pﬁPﬁﬂPéFlﬂg BaEl SoLRér aﬁacbnp@ﬁﬁogpﬂehgﬁdésféﬁetﬁ@d 206

SB@EEa15wl%Q l{gecgﬁﬁ%sbbhalﬁgorb§lfQ@th%@tr@&k%h%s48
as nails or scr

ani ¢ eners suyc WS
t%gwaé e ar éﬁ Fhﬁ&u&ﬁrFﬁguﬁﬁFcﬁ ed18eritps f?@“dlﬁhe

ofdestt euetiswee 184user ttel wedsthetraillos .or screws 130

through the strips 128 and therefore avoids the
el ectrical connection 20 system 200, the top shell 120
i $nplovisdedbaidihehbut hraskess re32, 10de ciompeack scar berttom

Tgﬁeﬁﬁrﬁ%bsh%%%ngaﬁ %%ah%rt?%tk%hﬂgﬁ fa%eshq@'eand a

i ndel i bl e irst surface
i REEAPAEIGAs Vadh tRAoGHH ShE8S. a@9u3a§@etbpét9@osugface

pnayi . degnw Fﬁt@o%l%@r%@@%'QQZSﬁ%bE$h§3@eEQbh%&@El@b?g 114
terproof s t ween a acent a ase . ti

SB6T T R RaPRTSuldr L8t aPanbe 8 Frgars Aoy Toghe 202 are

t diepseaki.ng system 134 in thls enbodlnent conpri ses

| aterally extending tongues 136 that run along two 30

adj acent sides of the base tile 100 and to
| Opgiitndildyl, Fheoveyit3s llibamayuirealfdid etheittho an

rgﬁ%hﬁb%&n@‘@%%e% ﬁh%ob?§%vﬁblet%%Qmth%n%%ﬂ%%g%nl%@rough

are forned’integral ﬁ% he bottom shell
sﬁ@ﬁnbﬁ§§ttéﬂ§a@ﬁ¢e 1@ gdPes 4 and 7. Rubber sealing
strips 140 are partially embedded 35 in, and on

oRPosl 8. PLl5s, oLy oagh Lonau 135, Eoch @l goe 43815 )

t Ap O0sheltl mb30.alior &eparriovddlealr wi,thwat top shell 120 that
overlies the cavity 116 and is provided with a plurality

- of holes 122 through which the free ends 206 of the posts
204 extend. The surface of the top shell 120 opposite the
cavity 116 forms the first surface 104 of the base tile
100. Top shell 120 is sealed to the bottom shell 110 to
prevent the ingress of water into the cavity 116. This

may be achieved by the use of mechanical seals, sealants,
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- 10 - reference to Figure 4, it can be seen that the
groove 138 is forned as the conbination of a rebate
142 fornmed in one of the peripheral walls 114 and an
over hangi ng portion 144 of the top shell 120. \Wen the
tongue 136 of one base 5 tile gssenbly is inserted
into the groove 138 of an adjacent tile assenbly a
wat er proof seal is forned between the respective

A aRehYShasert M 523001 CcTHR LBt r ab&c102 whETABPBLC

p@éldQM@aiéyp&helb@ugemysBahtab@elwaehStﬁéoguagdr&tbh102 is
Iur I|ty 146 along opposi te periphera

W% iﬁmt% 8%?8&58Fe@?F?EéP ¢onnecti on between the

conductlng rails 202 when adjacent base tiles 100 are

C?HpéﬁgeiogﬁtB§£Vl5ﬁggr§éaaﬁgngfi %@Bk%& §hg Q8E?Et%ﬁ@e to

formed I'n e peripnera contal nin
gkloeviea3dgstiEads068f eheuraiprks 202 ekt &hd thpoagﬁlﬂhéZO

hphesn188ce oL hespepdingihel es areviaeAedikn bhglurallty of
heral wall 114 on the o posite_side of _the bottom

sﬁ%P n41pIwhPER SFeSFRUEFI § ﬁ?eﬁAFﬁgPﬁéshéPe§D?4é on?
ane@djazenbebaseghnhet Ehqumheamtnurbase tilbeghdB0the top

58 B 500 15 BEACETRe 00 Ar BOGFes ShEktr Paary.

coupled together. Figure 10 depicts a particular rai

a@ﬂepBéEtBH”EhQ?Eaﬁbgnigfp%B@1E8B”M9Eht@@erSEEEeBQhCPes or

connecti on S%S em 2 I's enbodi nment ral
2BbTigs| h2BhEhgEneKAP 0P bPcalsgidrecsethpofavity 116

ﬁ@&@hh&@ltHbeeéﬁhf@QheIhgnQOBﬁuébpeg1E@S%§d8@4oﬁxtﬁ€dshell
t 0. each o her dicular. to t

p I'1el nd p a
STl NS S NA Ut i LR S VRS Y WS
shhechahtanivérnsechenk 206h ke anelenbedsnebtvs LB that are

0,20 I i nk
DO Ao ey PBet or KEdCTREGg: BFFy Ch CACC heFaPF 35252
Aﬁneunatavesyrtﬁelweﬁksheosaméy be Borred sefatatrebyh the

a§9r§PQSQQQeBthtﬁEEQQBEQ EQOEBE Eﬂb'e%@%trﬁ@@@V%BBh@ctlon

her variation it 1Is 0SS pOStS
§YEEeﬁr89pdeahﬁAFﬁpaséslae@a@ha§|@réaaﬁpﬂnylﬁarfour

cpapeetkngd3b9 the hinnkscR0Borner. The markers 132 may be
in the form of: a simple indelible mark made on the first

surface 104; indentations; or through holes.

Base tile 100 is provided with a tile sealing system 134
for providing a waterproof seal between adjacent abutting
base tiles 100. With particular reference to Figures 4-7,
the tile sealing system 134 in this embodiment comprises
laterally extending tongues 136 that run along two
adjacent sides of the base tile 100 and to longitudinal
grooves 138 that run along the two remaining sides of the
base tile 100. The tongues 136 are formed integrally with
the bottom shell 110 as shown most clearly in Figures 4
and 7. Rubber sealing strips 140 are partially embedded
in, and on opposite sides of, each tongue 136. Each
groove 138 is formed as a space between the bottom shell
110 and the top shell 120. More particularly, with



10

15

20

25

30

35

opposite ends of a rail 202 constitute one form of

conpl enentary connectors that may be utilized in the

el ectrical connection system 200 to enable electrica
connection between adjacent rails 202. In this

enbodinent, 5 the male end 208 is in the formof two
spring arnms 212 formed at one end of a rail 202, while

the fenmale connector 210 is in the formof a sinple
hépéepeacgt tPhE1gpp6sit e LénGasf PEhESERi thag2 thphgroove 138

SPEi AgraERBadl2ZhandohRenhelien2d4 ar echekat nvel ¥ormed in one

R R B BRI B ERe Lnird 1514 TEna) tofsy Pie doaagnearpr tion 144

re§|thenteptehamml929.newhani¢ab bicagiukornGe. ofhiosicabbse
Lcal (N Cc I

e S S e

bydi hesetskitlpedsisambhy arwatﬁMWép@@sS@aﬂfeﬁeﬁprmyﬁebetween

ot heontigurat ian,0f ebaet pheal tgoraeqhers my be
provided at the opposite ends of each rail 202. For

exanple, the spring arns 212 may be replaced with a
bananaubbugat¢p@OQoanach@&e %@rﬁﬁb@ﬂ@&ﬁbvﬁhé,bbh&o&ﬂ@hell

i,ded . with .
AL Ps NnPERVCORaEt (The PG aQ Sdr PacEo0F L Ad none"s
2@4pobmdeegerupeemaélWeléarﬂaéet@faﬂﬂ@wh@ﬂec2r4cm&y
akaan@@tEBBVb@%%e@ht@hgo%ehaﬁ%%aﬂélrgaaee§9ﬁe%%%§egdpacent
[

or rece|V|ng correspondi ng sprun
pPa¢Rdélacsnaflt ppe Frtrilag. tPogHnes -1c FAndres depingt O
aae9EEQdkﬂenth%stﬂa6b§%%mbulgle%@ WQEQ@h@kEHGM%lﬁfQﬂM
the base . tile 100 V|rt§ %. ctr|%
CGHHE€PP6ﬁ93§§FeﬁF?@@§ 1P th@g §005n68&| st pQ2 extend
eke@bughahheond&e@ona6areCbmrbﬁ@oh@nm@ohdme@ear%OZ@rmed in
rat her tha ralls 2 re connected

EbAChskaBReral! §a3 120 1N RIS ERRISELERAR LM cne botton
cebtoni 2éd whechra&all@ondegmm@mtcwnﬁMQ&h@th@ﬁewhéﬂé on an
tB@ W-Les %Q%%e%éﬁebe gﬁ?@e%%%% Lot %s%o%Hﬁe%oloﬁ are

eve a S|red C |gurat|on or exanp e
wppégl@ént@@eéaﬁﬁecﬁéﬁ £o eChé lgadt conmgcttd opr svisdera 200 in

Sekkes t6arneohi arcoh 1khe cdeviteesagaypledied e Reslks .
204a. The posts 204a - 12 - are held in sockets in

the form of bosses 207 which are npolded to the bottom
sheglirel0a ofeptihe ssabpbratieul@2. rEie sockebostmaynfd guration

fi 0 _RrQ i d int rference f.i th t
2%% %%dE%F%oﬁgll% o%%%oFrgo%h CPnPﬁCtéoéOC eFf%a%g% n
tﬁ@l§0§m®026m@n¢aytb@ frarittheO 2c disf ilgurtée wenelranp fanm of a

e%%u%&e §@c&§o%o%%t%hq i€, Q%%QE%Q tQ pr@%!d%dﬂd%%%rh%a%osts

caonnecti on between the wire 202a and the post 204

A@Oﬁr@%ﬁ@@§lyaé@ééﬁﬁbé@ &3NS GRS RVE Geresraignd ag, to the
theil 202. Each post 204 is coupled to the rail 202 by a

short transverse link 205. 1In one embodiment, the posts
204 may be welded or soldered to the links 205 which may
be formed integrally with the rail 202. Alternatively the
links 205 may be formed separately and subsequently
attached to the rail 202. However in a further variation
it is possible for the posts 204 to be provided with a
detachable coupling for connecting to the links 205.

A male connector 208 and female connector 210 provided
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free end 206 of each post 204 extends above the first
surface 104 of the base tile 100. The free end 206 is
provided with a fitting 216 to enable electrica
connection and optionally nmechanical coupling to an 15
el ectrical conmponent. In this.particular enbodi nent,
the electrical conponent is a photovoltaic tile 10
which is provided with through hole term nals 28 and
3@qu%ét%oﬁ@@$u@fl@nr®¥ltﬁ@Zpﬁ©ﬂ§UéFFE?COF?I501@ P5
1@@@nt@rg@@bhﬁ@eto§scehgenﬁaggb@pakhgﬁgé@nlhbthe
2 06822- 3 0 ver ﬁé and wt T erence
t%i%$5ﬁ+%% 1aoa%eahé0@o%ﬁ€5?mp PovBl EBPRLE| PeSghrical
corpriéSeSon batween hdhecéﬂchaﬁmsSBDQorIS @his embodiment,
p of OVO talc rt|c a he.carrier
? 12 %as a ?lrs%ss%ae£§§ oﬁrI\T/\lhg(f:hE g %8Fﬁ§§ ﬁggg 212
régegst@taﬂdelﬁndhoéhathelbhaﬁavowhaﬂe tekel fenais
SeghedorbrCoyeriB! ahecdf exerl besal berphot gyeblghg ar tne
and 1s seated to_ the carrier tile 12. Through
h@pEO%éFﬁ1ﬁaﬁsoﬁstaﬁdrselaEQZforﬁﬁa ﬁﬁranaoﬁrmén2aa gpd the

theisapthexnrti ke1d2iand aE@th@ﬁkédC@b|ﬁh§@UWh@H ﬂhéhsprlng
t he Bogﬁgotovoltalc C F

bus_ba The
BT narg S8cantcagcana at ol sy LR Pongfn BeY: ReShage @
bacsraeeocénbeddédennet he eapiiyen tekbah2caThbias force.
Phgt gvaltgl €o10, 0By 4DeLBRAC LB 0AY R, 2 2RASRIAREE EYy
€ appearance o 'a
appretiagebehueeanydoehentspecilfi €0éonstructi on of
fitting 216 that perforns the sane function as the

enbodi nents descri bed herei nafter can of cour se be
udgd it hPEhBNEEREF CRADLBYI FBRES SK1LHEC pﬁ@s@ﬁ? art,
I AMRBEbAB. deEB@eE@rﬂypEsfbEtb@gfi@ﬁaawﬁbaho@oapébsescal

| t | t ted radiall
oBahaR oS St BEoRe S bR PEPhboPop B Bhr Yoot sach
i sasho®A2i.n Fogueesmpled ahd sbriHer ermfodi2f mpy B&8
| 0 d 206 of
her TP By B R b e B P ounded
uaééﬁrgﬁﬁaweéw 2zoeaﬁad|§0§pmﬁﬁgb§|agéalﬁaduyntv one or

Oﬂbﬂ@rgp?hnbh%oﬁQﬁthQﬁllghﬂhlb%’cbh%aﬁkn%hglgn%ﬁaebgurface
In a_ra i nwar d |reCt|0n agai nst_ t he sSpring

ed
bPds the Qpﬁsmﬁﬁﬁe f F8ESEAd 266 t65p ssﬁﬁﬁaﬁﬁhOff6P61§01e

e&aﬂphey hneotbéopgbvnaba w&tml@@hpZ&meﬁhaeythﬁabéae

flns
2E§CS§FSRdfgﬁdF%FP&V&SﬁwﬁP&rE€p§89ﬁ8ﬁ éPrgngp %& and nis
t meill boweridsuef sceprbégps dntandat.hus nakes electrlca
contact with the termnal 28. It will be further

appreciated that the
Figures 1lc and 19 depict an embodiment of the base tile

100a which differs from the base tile 100 by virtue of a
modified electrical connection system 200a. In this
embodiment the electrical conductors are in the form of
wires 202a rather than rails 202, which are connected to
the posts 204a. The use of the wires 202a enables a
customized electrical connection configuration where the
wires 202a can be connected to the posts to achieve a
desired configuration. For example the wires can be
connected to the post 204a to provide a series connection

of the devices coupled to the posts 204a. The posts 204a
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20 fins 218 provide nechanical coupling to retain the
photovoltaic tile 10. In order to nechanically

separate the photovoltaic tile 10 fromthe post 204,

the fins 218 nust be pushed radially inward agai nst

the spring to an extent that_cgllectively they
circunscribe a circle having 25 a dianeter smaller

than an_inner dianeter of the term_nal 28. A resil.i

capc 299l ?leuﬁPEgGFE ﬂﬁetPSp%BFmtﬁé %Pééeén& 0Jos s Mare
prnovidde aodegeeeoatoaushiedni ngotood@n thvekshpisngald@ 102.

p 0 [ 0 el ec cqQnn [

SQQ% ¥8 g%kgs%u% %ZSWHE ggggglgg gf@%ﬁrlcggogﬁkggﬁgfénce
ngbre012hdeppets2§4@ecaddltgpnaéﬂyfpnbl@g 206h wii ¢he
CQHEEéﬁgsahBetﬁenEb@%gl9@4gfm%ysg%ewgkgh%%dc%%%lhg&%%dto

35 about the free end 206 of ost ,
t it @ddednaRd296 ehiirearOBe §é@é@e@66W@@ntﬁ@ PRryade

22%ecthechut c23236eks ivndechiemmannel @atkl cakly and the post
cggguctlng material. In order - 14 - to mnimse the

“of the i ngress of water and possible corrosion to
both the fitting 216b and the ternmi nal 28, the nut 226

mg&é%%%%%&ﬁ%@ﬁ%%%ﬁgﬁ@&%%%w%tm
hol e: In a further variation or t1on
ntiree26nfny 06e Cénbadie @06 24K FEd Shy sa aeaye28e st

og@rf@&@l1bheo%a@h%2%a@@yt9§efqmwedT@% & fblapspanent is
or tragslucen I]rsjlcs terla Yy ass§ i st

i REPEFPERS WA ?n Cdp9t ke ondf f@agéé ﬁtFﬁga&ost
26énnécwaberahdobpseahaunythechamﬁbaﬂ anu-lrngg trayn

§8CP%18gﬁeggggoh%n% bo&kthi%rkgg%ﬁ%ﬁlaﬁe fﬁéénEQ the

Fma séa nst the termnal Feven ‘ '
|ﬁéeeégl@ﬁlm@p@poaﬁ@tth@sawphp¢p§@l¢agw ¢fl leorhOogibgieh is

Er&b%d&@fWh@ﬁ|t%§o% 18 cPRSt-rdOd 1 Abe LR Iave! Yirhe
t entire cap 228 may be forned of a resilient

nBPEELAPCTEPGUPE EBed@piréryoa thdrt hérteval dtsi g serrifie in

f nppilngadtbe. cbhrpkhids ngmaedilneat.i ohhedf.i thiosg 631663 .
conprises the conbination of a radially extending

spring 230 which 20 extends from opposite sides of the
f Heeecerd 206praerd,aapal widh ebéememcalkp ¢onghrets Aig-16 one

;gggﬁr8f2é%o%8@%§Qa§%°%§1%h% h%gl%%% TQ%r&H%&e&ile 12

are resiliently support e
sphiirh pagralkity anw@p&OW@lé@aﬁl@eﬂﬂeﬁﬂtoM@é§sp@ﬁﬁd@@Harly

t hget Brough rholie ot epminal 228, +ERUS iR 18 on which is formed
a recess 20 and in which the photovoltaic cell 14 is
seated. A cover plate 16 overlies the photovoltaic cell 14
and 1s seated to the carrier tile 12. Through hole
terminals 28 and 30 are formed in a portion 44 of the
carrier tile 12 and are electrically coupled with the
photovoltaic cell 14 by bus bars 36, 38. The terminals 28
and 30 and at least a length of the bus bars are embedded
in the carrier tile 12. The photovoltaic 10 may be made to

have a appearance to mimic the appearance of a slate tile.

Four different forms of fitting 216 are described in this

specification, however those skilled in the art will
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25 order to couple a photovoltaic tile 10 to a post

204 provided with a fitting 216c, the fingers 232 are
sprung inwardly as the photovoltaic tile 10 is pushed

onto the free end 206. The spring 230 is deflected

downwar dl'y during this process.; \When the tile 10 has

been pushed 30 down so that the fingers 232 are now

clear of the term nal 28, they release to spring
o@@ﬂé?@%?t?otBQFeﬁHYbéybﬁé fRBCLALEr AANSHFafRELep of fitting

th@6t@natnperSrmEhehgpéaﬂg_Zaﬁc@m@hlgg @helaﬁb@alheﬁts

under si de of the tovoltaig tile to t

B PR AP HE PR RG erBEs PECSPUESRt RE: U88CnEtHBehine other
t bebdthgenss282 ahd phestecnminakn28on-. 15 - fitting

216d conprises the conbination of a threaded axia

bore 250 fornmed in each post 204a at an end adj acent

t fect 6prahef| £ik0angardca wbiew cpmpolice352 pharahasyaof

tPé@@@@gnéhgngu%B@Et%anrB@%élEQOHQBEnHEEE g?%#éb%@bné in

connect or to screw into the bore
pF%@l§@§meP§cﬁFP§aPr08ﬁﬁ€§t?éﬁ b&t Reennt A8 Figures 4, 8 and

phot ovaktail cfbukesihe and the eheahregahlgoanepbsed about

t 200 1 h [ til
TE5EoPtRe BagezPFl 811008 C30CAS ehowkor FIured 1a formed
awﬂtB,a!nouhdsdpappbaubapuédbmdﬁﬁénandf1shepehegtbueabd
CQQB%QE%&”03¥%BEH‘%QOthEh o%%'b%420%h§Ee %rr%ﬂgeélhg 218

pairs I's enables respective rails in é pair
ag€fnabeamagaiinah posidilveé ﬁﬂWﬁrénélﬁeﬁ§ﬁpﬁaﬁgﬁé§§¢|V@e

fkalﬁadb@é@ngeél@o&a&ﬁb|@Ee@OBHQCQb@nt%5pE§%W@ﬁ@ough for
phot ov Ital es 1 onnected to t2§|r corre% o?ree end

p8§€@p 64. t Pnt 6RPPAs oL Re CEIFBAPPLCAP - cBRABCE

SQSBGHBZ@@asé&nthmougdetﬁeS&éK&Sn@QnQGCttﬁé tonthe18 extend
ovg&talc t|| s 10a%%l%%e5%b¥ |ncE%ase th% vol t ge. .

ou pu of th&"eh g correspondlng Ppase tife Tﬁéa ? 36

Faorhiere asashown andtheuabwaéeBEﬂﬂe@medCHQQape$act with

t@ﬂétﬁégmﬁh%ﬁ E%gur§t4W1ﬁlebEaEb§t%%% BEQ%%QaE%Hrtﬁa% the

arrange heir respectlve
aﬁﬂ@ﬁn8ﬂﬁv@wyvaﬁ§p@§@aamﬁcaldppé@ﬂ#aﬁ EérépFéPntéhﬁhe

hbﬁo%@ZtaaﬁdtHQéelpartE?Ub§6b¥ ?bemb@hﬁﬂﬁ@éhly separate
e w r eren
AR EnCERb R otha r: GaIEndS. S6670f HoEe 504 0axt S g s 218

abhage bbep&&hbdc&aﬁ@éla& dnhasel hgb&nk@Otheaebriaqomd an
f%%%e%@dt%%gacbql% QQEI gg Zg%rb%m% %Ct%dcagcﬁgehaV1ng
same rail 2, Wi th eac | eaving alr 0

2060 1evepked stna 1tlkkes @bh@ramaumnem ﬁhemeaew 30 paertermlnal
Thys when a photovoltaic tile 10 is nounted on a base

tile 100 the termnals 28 and 30 of the tile 10 are

el ectrically coupled with posts 204 of different rails

2Q2realal@@klc@@l@223asFEg%&@a 8o iﬁeaﬁ@PlgﬁdQEbCEr@e end
t he as

32 gr el ectri,c roof coverlg coggrlsed ? .
P&s LP08 RVt HCatt SEREE SpRGt GVSIEEPE Ei F8s g OVeg Lying
Fiogoutevbl taiportilen 10f waehoahe3@Q cict rdepilctcetinection system

200 is utilized in a solar electric roof panel.

Figure 12 depicts a second form of fitting 216b which
comprises the combination of a screw thread 224 formed
about the free end 206 of a post 204, and a threaded nut
226 that can be screwed onto the thread 224. The nut 226

is made from an electrically conducting material. In order
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- 16 - conprising four parallel rafters 48. N ne base

tiles 100 are attached to the rafters 48 in a 3 by 3

array. Each base tile 100 is fixed to an underlying

rafter 48 by nails 130 which are driven through the

t hi ckened strips 128 in 5 eachbase tile 100. The base

tiles 100 forma waterproof covering for the roof by

virtue of the engagenent of the respective tongues 136

i Fo ghbdiessa3BRe Ar3shyos HaeriRIBESphet odFeai et pegsible

l@oﬁf@sﬂ@ﬂpt6db®thhtE?CBEbaﬁﬁgt2l6b1@ﬁdbyhéggé?ﬁﬂﬁﬁl 28,
resp e termnals th. the e

Ol SRECL Y LET L el 28 20K S0 M L1, 1S A LERS, han o

1@%r©mgmhhobase tiles 100. The photovoltaic tiles 10

are arranged in respective rows 50a-50i with an upper

row partially overlying a |ower row. 15 For exanple

the 2ofnbthphorevbhtape or|esdsobcphional theopeE| 8§ may be

tbeophetovelt ahertbhesy1Q tapthesr owr 308, ThEry, the cap
overlagglng area corresponds with the portion 44
r*fa

of
t heS uh §Pﬁ@99|Pésa1éraﬁép?ﬁ%n5h8?o§6PP§FEC?PFeElaSthS
lPatareach rmmaaamaglsssbststﬁugemedrbylhakinhh@ wpbdthe nut

o) he. phot ovol t aj.c e 10. oks 3 Si

CORoNt FonkSarAee ABbks Bali*he kagA| Poreqiir BhS o of

fant beriagsingy ahssuppoembagdaddihoadbngtdeﬁutﬁece of the

ﬁgﬁo obtaLcehi)es %QalTQ8a§£§EtEh8'£¥rﬁ§H§EaE§d885 P¥vent
otovoltalc cell's 1471 n each I's conducted

thb@ugﬁgfﬁéSpegtgaﬁgs and EBPpsMPDRNigearigkppPé corrosion

eb@Ctnécaérﬁgﬁagezsughdaﬁha patterys.a waternheayely, the

CTat CERpGaPnaAE BVt ESSESEI 6 AaccBooncaboBRFBGa N

t gt efrboaP BfYt
detail it will be apparent to those skilled in the
t f
(ERSUPRLA hEpthes, BUTRERHE TROLLLERLonT BAC ricring,orce.

ofni hiként emeodomerpt sthPofiekanpl 8l ceachmpaseeti Feel100
| SofiEPhet €dnas £33 PeLAY1LD EQ%eEBQEbggbﬁﬁhanng fhich

square. However other shapes, particularly’rectangul ar
sﬁéﬁé§d§r§rﬁﬁs§PBPéltﬂl§éd®ﬁ|Pé the base ﬁpﬂegoﬁooaaﬂea

dEQngt@F @ﬁeatguéglug con&ﬁct1ﬁ§C@ﬂH§@gEe$Bgn?Eaced above
tovoltal c or ne (0] |

%s PBlagcahho Fé nSFEQSFg 23% 6ﬁ8t6$8ﬁ%é?8 Vlé&pported
180 thsteadegf mbor bengptrhagsubstnafig 10Raas aobehtbie them

SPS'% %éotﬁﬁgughteB SEE% u§%ohoﬁhe éraHRigrége 108,08y
Fhed S|ngF asftics nola h
epédﬁruéalCQQQﬁ@cau@ho§y§péﬁﬁ200tmébdé@ tate phet 204

SH?%%E@E@ wé&ﬁoa Eﬁ%tﬁﬁgggﬁ%c13§hbnf959@¥§32%§8aE@ySB§ung
| aced by the other couEéln gs provi de

méﬁ@ﬁﬁﬂéafa§e5heseéﬁta§0% lsrééﬂ§|éﬁ of BVéPPQpBPﬁ@ the
| eeps phavibded TOecabputnthe3lsi desdefitbecbasewhivhesly

188king this process. When the tile 10 has been pushed
down so that the fingers 232 are now clear of the terminal
28, they release to spring outwardly to extend beyond the
internal diameter of the terminal 28. The spring 230
applies a bias on the underside of the photovoltaic tile
10 to thereby assist in maintaihing electrical contact

between the fingers 232 and the terminal 28.

Figure 19 depicts a fourth form of a fitting 216d. The
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Al'l such nodifications and variations together with
the others that will be obvious to persons of ordinary
skill in the art are deenmed to be within the scope of
the 15 present invention the nature of which is to be
deternmined fromthe above descyd ption and the appended
clalns - 18 - The cl ai ns deflnlng the invention are

ol | ows: base til e assenbly conpr|3|n% ,
s§B§Fﬂ§9e2ﬁ§¢|ﬁ@mﬁrﬂ§?§tt@@rpéﬁéléﬁﬁlénb8ttén¢ readed axial

sgbkacesohebemadaieavhty bsstormad eetweeenuhedﬁbeeht the

f bot t f h t f
ot Ral TGy oob R b e, Hogr s o
ethcbadedlsbanﬁethamncemspewes&pp@@medthp Ehectrlcel
SB%EE?E& bhe %'oegI “s%%'ewc%%%c%%”ﬁ%\é%t %@OCO% S:]?'}Q)vides

ur al |ty con UCtIn pOStS eacC pOS aV|n
efd eéht§|e@§éd copnere ieay be;tweﬁ@ & her @eoé@d’qlﬁ@tl%%tléﬁ@s 10

tQﬂ@r@h%h%lgb%%ﬁc%qrE%%%e@Elbﬁes%%Q%hF@b@aan@s|%ell as
accessi bl e_through a respective hale in_th i rst

sTFFEEe; Cand Ya SEruFarct y 6 teiléct' ¢a H6n orrd Le 100a.

dlsposed in the caV|ty 15 that electrically connect

asts tag her ase tile accaordin
R B L T B prp o By L K e
metepidahen20 oF. the eéeetwubelaceemmqn}omoswb&ewn200 the

wher gign 2b|ée ‘f-:' e%ﬁ:rﬂa% dCQ%dg%H‘%fss %rh%sm@n]%%‘ie' N @ective

substrate. ccording to claim1
wHer-eéiSn ltnhéhe Pal§ul§§t Patfte 26oRpricsEdad portismvsheail and a

apdmwheneina gtahl@_ vROttaM 2905 Wirlateldss aa pRafall 1@l thinection

b%t%%g%% p%otovoltalc tiles 10 connected to their
corresponding posts 204. (In contrast the electrical
connection system 200a can provide a series connection to
the photovoltaic tiles 10 to thereby increase the voltage
output of the entire corresponding base tile 100a.)
Further, as shown in the above mentioned figures together
with Figure 4, the rails 202 in each pair are arranged so
that their respective posts 204 are alternatively disposed
in a direction parallel to the rails 202, and more
particularly are in mutual alignment. For example with
reference to Figure 2, which shows the free ends 206 of
post 204 extending above the surface 104 of a base tile
100, each second free end 206a in a bottom row 201 is
connected to the same rail 202, with each interleaving
pair of post 206b coupled to the other rail in the rail
pair. Thus when a photovoltaic tile 10 is mounted on a
base tile 100 the terminals 28 and 30 of the tile 10 are
electrically coupled with posts 204 of different rails 202

in a rail pair.

Figures 8, 17 and 18 depict a solar electric roof covering
comprised of the base tiles 100 with attached photovoltaic
tiles 10. In Figure 17 a portion of a roof 300 is depicted
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5. The base tile according to claim4 wherein the
bottom shell conprises a peripheral wall extending
about the bottom surface, wherein the cavity is

defi ned between the 30 bottom surface, the periphera
wal | and the first surface. 6.{Ihe base tile according
to clainms 4 or 5 wherein the cavity is filled wth an

insulating material. 35 7. The base tile accordln%,to
aﬁ9m8ﬁéSb%9cﬁaPﬁsparélﬂﬁﬁtﬁéﬁtééﬁpﬂﬁsuH@ng Pepeshéles 100
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a p ane contal ni ng t strate IS Sﬁace romth
cendaEinagipgi e roof by Vhetbasetltithe soesgéimpgtt of the

Ck@bﬁbgtﬂbérﬁbﬂgﬁag lQGSHESb&@b%e%OﬁB@'SﬂSSSB '@ matrix of
rkers. 10. The base ti

neath
QS?BVHS ?6Ca5938ﬁe f ACFaFREPLed W&FPh@@C@oﬁﬁF?sFﬁée 100
abylbagsgameng syskeﬁpbot1péovedmmgaasmaeeanﬂreofwsealthe

b en nt -abutt| t|| 15 11 The
t?%égaggggG?gg %f %ﬁ% %6gm%ere|n R&*E88arPRy syEFeﬁPrface
pﬂ@élQésthéchaﬁﬁcanleéuéppng betmeen adj acent abutting
tiles. 20 12. The base tile according to clains 10 or

11 wherein the tile sealing systemconprises a

| 4P8r BPPYOBREEARAPNG 1L 6AgLE PRNPAG2APDERAY lIBnEeSPEETtaNe rovws

tbeaﬁaa@ wnta andugpb@ngbwu bﬂ@haﬁ&QO%Qe&QQﬂhﬁgaah@Qgr row.
Eot er Si

rein the t ues and
S EkatPiS. Bhri oredteBas o8 G tonbhae wolh Bartially
gD@evélaadtaetphghevbé$pecttvéb¢ ab an aﬁpaeethBaseThe

tbbgrﬁg ?h tgr -9 oﬁ%%'wﬁ % Rgt @ 44 o% the
PR AdCaraing TG 4 R

base t1i one 0
ea@ﬁeélééVﬂD@atlé@ﬁd&@tor conprlses a conductlng

The photovoltaic tiles 10 in each row may also be
staggered by half the width of the photovoltaic tile 10.
Hooks 302 similar to conventional slate hooks can be used
if required to further assist in supporting and holding
down the photovoltaic tiles 10. The electricity generated
by the photovoltaic cells 14 in each tile 10 is conducted
through the posts 206 and rails 202 to a remote electrical
device such as a battery, a water heater, an inverter, or

other electrical appliance.

Now that embodiment of the base tile has been described in
detail it will be apparent to those skilled in the
relevant arts that numerous modifications and variations
may be made without departing from the base of inventive
concepts. For example, each base tile 100 is depicted as
being in the configuration of a square. However other
shapes, particularly rectangular shapes are possible. Also
while the base tiles 100 are depicted of a size to
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30 rail to which a plurality of the posts is

connected, the rails extending fromside to side of

the substrate and provided with a first electrica
connector at one and a conpl enentary second el ectrica
connector at a second end whergpy the first electrica
connector of arail in a 35 first base tile can

el ectrically connect with_a second el ectrica
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25 pairs to provide nom nal positive and negative
rails for conduction of electricity. 18. The base
tile according to claim 17 wherein the conducting
rails in each pair are arranged so that their 30
respective posts are alternatel), disposed in a |ine
running fromside to side of the base tile. 19. The

base tile according to claim18 wherein the conducting
raf'e ThaeBehdpairlafetedninyaredosodtRadst heltoss:
respective posts are in alignnent. - 21 - wherein the

el ectrical congu tor conprises wires. =~ 21. The base

tite ac%g?@?ﬁg %gec?ﬁ?ﬁggéymﬁgmgFﬁsfﬂ%’mAres are

conf i guaedub st eatibl bacisyom connectiiofate thé posbstdm

5 B§9¥598 %ﬁé%&&ﬁbéecgbﬁﬁgr&gakoﬁﬁgaeﬁghggen the first
[ 22. "The [

con urati ons. ase e aCCO( I Ng foclalm
21swhepreenanfletier bsthpe esvnfhieceedthe fhespostusfpge formed

providesapserhestgopnresbign, bghween el ectrical devices
connected to the 10posts. 23. The base tile accordin

to any dReSbECEFarfes 20ND29ThARr BYATPReSEBBSEFafePYsthe
fosuedtwhth, athkueakictyioblsecketstfion sgatkefgcomprising a
resEect'vg postﬁ. %5 24. The basg til gccording to
ol BPRT 25" ot arAUPREgoEREE S aPas oﬁPFgu ed*fd provited
andiiapestér encehti tavotyhenpost £r2é 26d Thetbaseenidbetoward
aceREdingst 0oGLahEL 280824 sHAeEebBo0nRAO0t (DaLRLAL bl

t to clanp

sockets an e posts is further configure
antBrAUEh & WeFESFhéve betfeén tBeprévedesaréeceicahd a

COﬁMQ@bﬂQBybgfmﬁﬁﬂctﬁﬁcéﬂr@oﬁﬂ@cﬁﬂ@spgibpigégzgﬁ the cavity
- ereln

ba ile accord to any_one of clainms

CbAPEeB BRAEOroeath CaBaE o tBFoObPaEd WPERERSFI LI ng
to enable mechani cal and el ectrical connection to an
el§gtr|@§£ 88g809$ﬂg'according to claim 1 wherein the

substrate is made from a moldable material.

3. The base tile according to claim 2 wherein the

electrical conductors are molded in the substrate.

4. The base tile according to claim 1 wherein the
substrate comprises a bottom shell and wherein the bottom

surface is a part of the bottom shell.

5. The base tile according to claim 4 wherein the bottom
shell comprises a peripheral wall extending about the
bottom surface, wherein the cavity is defined between the

bottom surface, the peripheral wall and the first surface.

6. The base tile according to claims 4 or 5 wherein the

cavity is filled with an insulating material.

7. The base tile according to any one of claims 4-6
further comprising a top shell which forms the first
surface.



10

15

20

25

30

35

27. The base tile according to claim26 wherein the
fitting conprises a plurality of resilient, or
resiliently supported, radially extending projections,
such as fins or barbs, deposed about the post. - 22 -
more el ectrically conducting prajections spaced from

the spring wherein, the free end of the post can be
passed through a hole in the electrical device with

the spring bearing on one side of the device to bias
angopposhéebskdetdlef atberderceoi ataimont agervihhthbetop

projections, 29. The.base tile_accordi.ng to claim26
WhePELR CReCFPEETAG Honbr fs6l aoaans: fLt O 16 2 8EPeR ke
t hpeadtfionrddabnat hechtéenentieokbyhe peshaandad fastener

ad 0 scr nt; h e .
TR oAt oraThe ee ¢larmr 28 eheret o ehg Aat 1S @
hobis@dei Aoateapinystle. syhethase il eraceer dirpy toe

cl abAydbrwher ekni1khe fitting conprises the conbination

of a threaded axial bore fornmed in each post at an end

adj acent the first surface, and a screw or bolt that

has.a tfheadedeshank thabtrdangpasscthanght whelkesni nhe

th [ ur.f . sgrew intaq.t I BASE
T EECRELET Bo AR ASES; FFa 100 “Udnnei S8 A bubler frgkers-
102 having a first surface 104 and an electrica

CO@O¢CtﬁH@_%X%%eﬁﬁigoaéHBEBEE%dtQYaEQGQﬁ%b%Eréﬁ%i%921—9
The el ectrical connection_system conprises a plurality
of tE6RBGE CREPPOSLEI264 L 1ESC RPN I26H SERFeA@S Promiding a

botbesrsyibage sth2 ekttBenbasgacent abutting base tiles.

11. The base tile according to claim 10 wherein the
sealing system provides mechanical coupling between

adjacent abutting tiles.

12. The base tile according to claims 10 or 11 wherein
the tile sealing system comprises a laterally extending
tongue running along one side of the base tile and a
longitudinal groove running along another side of the base
tile wherein the tongues and grooves are configured so as
to engage with a groove and a tongue respectively of an

adjacent base tile to form a waterproof seal therebetween.

13. The base tile according to any one of claims 1-12
wherein each electrical conductor comprises a conducting
rail to which a plurality of the posts is connected, the
rails extending from side to side of the substrate and
provided with a first electrical connector at one and a
complementary second electrical connector at a second end
whereby the first electrical connector of a rail in a
first base tile can electrically connect with a second

electrical connector of a rail of a second adjacent base
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tile 100 toward the first surface 104 of the substrate
102. A free end 206 of each post enables electrica

and mechani cal connection to a photovoltaic tile 10.
The el ectrical connection system 200 al so i ncludes a
el ectrical conductors 200 that,electrically connect
the is posts 202 together. Figure l1a 1/10 100 Fig

I ¢, 3 10 .5 10 , . .
tile to provide electrical continuity between

corresponding respective rails of the adjacent base tiles.

14. The base tile according to claim 13 wherein one or
both of the first and second electrical connectors is
provided with a degree of resilience so as to apply a
mechanical bias force between first and second electrical
connectors when coupled together, the mechanical bias
acting to maintain coupling between the first and second

electrical connectors.

15. The base tile according to claim 14 wherein the first
electrical connector is in the form of a socket and the
second electrical connector is in the form of a plug

provided with one or more radially resilient contacts.

16. The base tile according to any one of claims 12-15
wherein the first and second electrical connectors are
configured to maintain electrical connection over a
predetermined range of separation between adjacent base
tiles.

17. The base tile according to any one of claims 1-16
wherein the plurality of conducting rails are arranged in
pairs to provide nominal positive and negative rails for

conduction of electricity.

18. The base tile according to claim 17 wherein the
conducting rails in each pair are arranged so that their
respective posts are alternately disposed in a line

running from side to side of the base tile.
19. The base tile according to claim 18 wherein the
conducting rails in each pair are configured so that their

respective posts are in alignment.

20. The base tile according to any one of claims 1-12
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- 21 -

wherein the electrical conductor comprises wires.

21. The base tile according to claim 20 wherein the wires
are configured to enable custom connection to the posts to

provide selectable electrical connection configurations.

22. The base tile according to claim 21 wherein the
wires are connected to the posts to provide a series
connection between electrical devices connected to the

posts.

23. The base tile according to any one of claims 20 -22
wherein the substrate is formed with a plurality of

sockets for seating respective posts.

24, The base tile according to claim 23 wherein the
sockets are configured to provide an interference fit to

the post.

25. The base tile according to claim 23 or 24 wherein
one or both of the sockets and the posts is further
configured to clamp an end of a wire there between to
provide electrical connection between the wire and the

post.

26. The base tile according to any one of claims 1-25
wherein the free end of each post is provided with a
fitting to enable mechanical and electrical connection to

an electrical component.

27. The base tile according to claim 26 wherein the
fitting comprises a plurality of resilient, or resiliently
supported, radially extending projections, such as fins or

barbs, deposed about the post.

28. The base tile according to claim 26 wherein the

fitting comprises a radially extending spring and one or
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more electrically conducting projections spaced from the
spring wherein, the free end of the post can be passed
through a hole in the electrical device with the spring
bearing on one side of the device to bias an opposite side

of the device into contact with the projections.

29. The base tile according to claim 26 wherein the
fitting comprises a combination of a screw thread formed
on the free end of the post and a nut adapted to be

screwed onto the screw thread.

30. The base tile according to claim 29 wherein the nut

is housed in a cap.

31l. The base tile according to claim 26 wherein the
fitting comprises the combination of a threaded axial bore
formed in each post at an end adjacent the first surface,
and a screw or bolt that has a threaded shank that can
pass thought holes in the first surface to screw into the
bore.
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