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-1 - ABASE TILE 5 Field of the Invention The present invention relates
to a base tile particularly, though not exclusively, for use with photovoltaic
cells which may be subsequently supported on a roof of a building for
converting solar energy to electrical energy. 10 Background of the
Invention It is well known to use solar-eldctric panels mounted on a roof
of a building to provide electrical energy to supplement the energy needs
of the building. Such panels 15 may be fitted to a roof overlaying an
existing roof covering. That is, the pagets-de ppEin themselves replace or
act as a roof covering. Applicant has previously devised a photovoltaic tile
20 assembly that can also act as a roof covering. The assembly
comprises a base tile through which one or more mechanical fasteners

arsg dneEnipréasenrngdaeiomderlying roof structure, and one or more
cqyer tiles that are attacli;re];d fo, anfl vgéliet the bgg% tile E'ach of rzéithe

resent invention,.refka e tife pa cularly,
cover tﬁes IS provided with a ho?ovo aic cecfl f?)r converﬁng so%r energy y

kS QUi Ene A thb s tiERrard e At PRRE M hEAtalNEel Is
cotyiled tmaycaseespobdingueaselile bypooneetiopostsrobe postsshave
afirst n rough ver ti rqyi jgal
e T A By, RN B N eneroy -
end of each post is mechanically and electrically coupled to an electrical
cBacdaivounte afatibeakiedeintte@base tile. 35 Further details of

appliceatRePPVRASHATREA nhetoygliaif i aesawRlY HAPIQVIRBtHted on a
SISEPOrG PR ARP ilﬁatl%r(]) Nr()) FE e r feal ene rgy to

supplement the energy needs of the building. Such panels

may be fitted to a roof overlaying an existing roof
covering. That is, the panels do not in themselves
replace or act as a roof covering.

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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Summary of the Invention In the claims which follow and in the preceding
description of the invention, except where the context 5 requires otherwise
due to express language or necessary implication, the word "comprise” or
variations such as "comprises" or "comprising" is used in an inclusive
sense, i.e. to specify the presence of the3dtated features but not to
preclude the presence or addition of further 10 features in various
embodiments of the invention. One aspect of the present invention

DW b@fefikeasimp!l{ Feprising: 15 a substrate having a first

sgrface formed_with a pluratity of holes; and, an electrical connection
o SO S Fer st sl & § T BT DY e
coepakihgtd 20 phffakiyeohaveniy postsexaeipBostetend hdreconiext
thﬂé@éﬁ@é totRedistrstigerface @&r@e@@sratﬂ;e@@és W%@%sary
throuqh ar s%ectivg hole in Hle.first surface, and a glural' of electri(ﬁll

im caﬁ Pe or cQmprise’”’ or rlﬁ%¥ons such as
con ucl[or_s hapélec rlcaWy corjne_& tﬁe poSts to e%_ﬁer. In"one ™~
enffIARhdSE e SlbstRABI habeGroM M%ﬂfgib!é‘nﬁiﬂer!éﬂ%’dd&hge sense,
eliecyicat cospenidByaretivolledsetioe solfstiate. Staiovdeveedtares but
alter, e imen -3 ho
dP%?t‘aEES ngétl?ﬂ!ty mJ'HW%j;]Wﬁ Siastaicmay ComR iSEid RO her

efining a e electrical conductors are disposed.
featlres i1n various embodiments of the invention.

One aspect of the present invention provides a base tile
assembly comprising:

a substrate having a first surface formed with a plurality
of holes; and,

an electrical connection system supported by the
substrate, the electrical connection system comprising a
plurality conducting posts, each post having 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 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 defining a cavity in which the
electrical conductors are disposed.

It is envisaged that the bottom shell may comprise a
planar bottom surface and a peripheral wall extending
about the bottom surface, wherein the cavity is defined
between the bottom surface and the peripheral wall.
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It is envisaged that the bottom shell may comprise a 35 planar bottom
surface and a peripheral wall extending about the bottom surface, wherein
the cavity is defined between the bottom surface and the peripheral wall. -
3 - In the embodiment where the substrate comprises a bottom shell
having a cavity, the cavity may be filled with-an insulating material. 5 In
embodiments where the substrate comprises a bottom shell, the substrate
may further comprise a top shell which overlies the cavity and is provided

o aih s et ce LOIpRESSS sephron
S HEYARSR AW b %ol S: iGN oReYe i RAMSS iR e
afl asedaibhngharabg aiddchanical fastener passing through a marker in

a plane perpendicular to a plane containing the substrate is 15 spaced

o elesficaeonducior. The base dle May be fyrner provided with a
tile searnng system Yor provi%ing a Waltler-proo segl%é_%ween adjacen

abligihy bakeailss! bseradgingasy st BRgracemssige 28 heenahed !
comility losteekhexljatant chuiing tdesl lionerexaickld thd tile sealibgral ity
syste p@ﬁT% ergll tendin nj g id

t%sjbg;béi %{% an a%o%it%%(gﬁg%e%%ﬁ onglgn&(i)ﬁae_r @%%%f %gftend ]

babe tifORn RG] hdd¥ighes Bha\Estk st LR hkiRdd by Lhomarkers,
enwbagd withya diaove>aamipd eontpieeretpectR@tynobdn hdjbesnblrase tile to

oAb MERPERRS Sesh IR bekepehdE PPForBROAT RNt FSEAEIRAIGR e reby
conductor camgr!sef a 30 conductlnq rail to which a plurality of the posts
hi

iCedireia g hid drksifiheRemR YA FiHPLIENE fBATKRE BLid Bane
tresiscieaditidioally daineileaatpd plogddheviBubskraketriisl

ceprrRE@er Frone ¢he aadacaaipiRMIBAlLRSESRd electrical connector at
a 35 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  _
rdingr Pa3scorfid§arért be further provided with a tile sealing

system for providing a water-proof seal between adjacent
abutting base tiles. The sealing system may also provide
mechanical coupling between adjacent abutting tiles. In
one example 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 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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- 4 - base tile to provide electrical continuity between corresponding

respective rails of the adjacent base tiles. One or both of the first and

second electrical connectors 5 may be 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.
1bdasent ehebdaiment\ihddir kedtrdaladb noentor s intiy eldotweda
seelisteggdna rrgO e sistiGAlcoPaqaler brndhe forj ataRlbase tiles.
provided with one or more radially resilient contacts, such as a banana

plug. 15 The first and second electrical connectors may further be

cOniyeEd be timinthirtbe ckitestomnsttivaaned agkedéiet ik cCeimgeakors
Sﬁh_ﬁ@fal!i@n %Qdiﬁﬁﬁt Ba%@?éez%f h?é&ﬁ@ié’r@é%@%@"&q apply
rails in gach P&?i’ tkl)ei may,he arrap)%%d in paigs tips%rowd(? nomma(lj positive

a . mec orce .. e econ )
and negative ralils for the conarUctlon o\?le?ectrlmty. uﬁﬂer,?he conducting

rfikarataphiGARPSetafeVAeAn Y Bd 28 theoEheEspddife posts
aneehemnitel dispased gtdige tonmagrinai sideooldegf Hethasmtilehe
PYEPSE BRRISIB SN ORICRRY ORI B dhat their respective
posts are In alignment. 30 The posts may be either integrally formed with
their respective conducting rail or alternatively formed separately of and
slibsamne ma!mkwd_i metet ,totlhn_e chresporedeg tail %IAs:an rwelmativ_ieSO in
theneonelisting fails. JaR RISEUiGH) CoRdUGREOMAY DRIE Eh4 &M ebwHER tor

The wires. may pe configured to enable custom cannection to the posts to
IS In they orm 09 a p?hg pr0VIaeg1WI%h one or more

radially resilient contacts, such as a banana plug.

The First and second electrical connectors may further be
configured to maintain electrical connection over a
predetermined range of separation between adjacent base
tiles.

The plurality of conducting rails in each base tile may be
arranged in pairs to provide nominal positive and negative
rails for the conduction of electricity. Further, the
conducting rails in each pair may be further arranged so
that theilr 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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provide selectable connection configurations. For example the wires can

be connected to the posts to provide a series connection between

electrical devices, such as a photovoltaic tile, connected to the posts. In

this 5 embodiment the bottom shell may be formed with a plurality of

sockets for seating respective posts. Fhebsockets may be configured to
provide an interference fit to the post. Additionally one or both of the

speierd dadsked pottarhay derfoebdn confogundd guclatpas enBarf sexiaep le

these LPiwesn o RECHER fiRcHicR! €8N el Puawees the RS
the past. Each socket may be in the foi'_m of a_béjs olde_d to the h
stbdifite. CHRSH 8Hd%?5£’8‘?80§t EoHENG V\%Vaf fififg tg4%" 2 @

ephbitaveditaical tihbealecvinarake@dclion thanresdscal bontgor@nt.
IrepR® € MRASEMERE thd HEOE PRk FaMpsye BeplFmtibedl [GFHENA Qlural ity
respietiysupRoisgl 1adigly, extendipa 2oraicclions. SURA IS s ma
barbs, %eposed abouttne posg Ih AR Alermative em odimerﬁ, fhe |ﬁng y

R Enfisinesdibiy BXevbRR) Stinhdiet §6& onasorE Hlediacdije post.
chndlictingrizidjpgtions spacebthmothe tipsingodheres, dnel freendosftBe may
Pg&! .Q?S%WQQ%Q %hﬂféﬂmﬁ“egﬁ'e&m%?e‘éc% Vé‘%‘ T?ﬁe re
spring bearing on one_side of the device to bias an gpposite side of the

dEﬁHé’%B AR DR REEE HGRBNGSE Lot eVt cH Revi re
fiing nthe cpoptise Baahesooketatianyobe serevittiee do fornell en bess

freg EnePf¢he Prst apghat i -gdapted to be screwed onto the screw

thread. In this embodiment the nut may be housed in a cap. The cap may

be transparent. Yet in an opposite configuration, the fitting may comprise
atheafiegeredsabriaagin prsgos aptevicted oriddi daffk€&daiagto

esgadAethe®fdni®al and electrical connection to an
electrical component.

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. In 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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Brief description of the drawings An embodiment of the present invention
will now be described by way of example only with reference to the
accompanying drawings in which: 5 Figure la is a partial exploded view
from the top of a base tile in accordance with a first embodiment of the
present invention; 10 Figure Ib is an expl6ded view from the bottom of the
base tile shown in Figure la; Figure Ic is a partial exploded view from the
tarafed bdses dieiiptanoorddhceheitid aagetogd embodiment of the 15

pﬁ%ﬁhﬁ”@?“@ﬂi@féeﬁﬁfﬁ N L
R < Wb D L T SEGFRIRF to the
cammra@r’twmsdmws ngigetiier; Whiiure 4 is a view of section AA of
the base tile shown in 25Figure 2; Figure 5 Is a pan view of two base tiles
rge b S|d(_>[ F| ure 6 |% an |s%me W § of & CFPer of R twg_ basgi;%o
ti esgbrlor to jomlng 0 RALH o?her ﬁ) ure is A Cross sect|on View ot two
bE@éﬁleEk{#lnbﬁte%Q@CH’g%}?&tlwg thuawfd:; r@iF@'ﬂﬂ?@@ igartgedicthe

opzestatipaneleystdmrcomprising embodiments of the base tile and a
plurality of photovoltaic tiles;

Figure 1b is an exploded view from the bottom of the base
tile shown in Figure la;

Figure 1c is a partial exploded view from the top of a
base tile iIn accordance with a second embodiment 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 is 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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- 7 - Figure 9 is an enlarged isometric view of a corner of the solar panel
shown in Figure 8; 5 Figure 10 is a representation of the electrical
connection system incorporated in the base tile; Figure 11 is an enlarged
view of a photovoltaic tile coupled to the electrical connection systems; 10
Figure 12 is a representation of the photdvottaic tile coupled to an
alternate embodiment of the electrical connection system incorporated in
the base tile; 15 Figure 13 is a representation of a post incorporated in a

s Fén@OH%‘eQﬁOEWFa‘i‘@gHC?WFﬁ%n VISRTOIRCARAEMEEINGHE the

bas:i tile; ure 14 is a reFFesentatl n of the photovoltaic tile 20 that
?/ @Ju?@@ﬁ\ c@rﬂﬁw&lo A Gase tile; Figure 15 is an exploded

view of the photovoltaic tile shown in Figure 14; 25 Figure 16 is a

SHigJuRkC nepregeraaﬂ@p) PE3 &AL iR INPPrReIated Bidhe REWIoWaifection
tile s W in %cbures 1aTtanéi 15 ﬁlgu e 17 | ‘Ischematlc representation

oPY T portlon 0 8968 covere y ap ara |ty of bdse tiles and

photovoltaic tiles; Figure 18 is an enlarged view from the side of one

ceringu pé thiel rops partiendzavge th Figeve T, angidstovol taic tile
coupled to the electrical connection systems;

Figure 12 is a representation of the photovoltaic tile
coupled to an alternate embodiment of the electrical
connection system incorporated in the base tile;

Figure 13 is a representation of a post iIncorporated in a
further embodiment of the electrical connection system
incorporated in the base tile;

Figure 14 is a representation of the photovoltaic tile
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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- 8 - Description of preferred embodiments With reference to the
accompanying drawings and in 5 particular Figures la, Ib and 2-4, an
embodiment of a base tile 100 in accordance with the present invention
comprises a substrate 102 having a first surface 104; and, an electrical
connection system 200 supported by theS&ubstrate 102. The electrical
connection system 200 10 comprises one or more electrical conductors in
the form of conducting rails 202 which extend from side to side of the

SB@%@‘?&%E’OE%? r%‘#é?% 15-BEPvidasbyhereLr more conducting
| with its corresponding

rail 202 that extends 15 toward, and in this particular embodiment, beyond
thiftiat sefaiencs othetshsaeeopanyiing etrivdingshtane in

spastifedPRrcanigfifessa battomshaldl 19 aviag adar! i@ of a base
S rieice ﬁ@ and a 20 RE é)heral quhljtzll] extendln q:bout the fottom

sur%ace The BSttom Sunace 112 ‘and ﬁ1éop eral "Walr 114 Yefine a
c&ARPT IS ASWRIChURE EbAYBCHHIZrdNaviR%hR cﬂps!rl'&EdSQSWﬁ)nhﬂﬁ and,
trencaMiyclititinay hediileclotiiio an $ysitatinPodtesig po ptaddethermal
insyadip Vefﬁ{ﬁz%he bAsE tig ééi‘?’”i‘@%(l“ébﬁ(%@%fti%s ﬁéﬁ] 198ds

formed e bottom shell 30110, it may also be provided with a top
SROMPEA H3% FVBRIAhBSitf legtriGe r&ﬂa@@mraspmam{ﬂ%f form of

holesdig2tthngugtawhizsh262 frdeieid=2a@otlithEnmosts 04 ekeersii ddeof the
i%ﬁ%‘%?ﬁ?&fﬁﬁﬂ%hw‘miif‘z%".“t e st S 2, more
S HRIHRE AR Bk 0 der RO BIb P PR TaiSn Ty WP e 06

byl lﬁetaie\(vjlﬁ’féchﬁﬁlc@ﬂ)f@ﬂ§p§éwdm rail 202 that extends
toward, and in this particular embodiment, beyond the
first surface 104 of the substrate 102.

In this embodiment the substrate 102 comprises a bottom
shell 110 having a planar bottom surface 112, and a
peripheral wall 114 extending about the bottom surface
112. The bottom surface 112 and the peripheral wall 114
define a cavity 116 in which the conducting rails 202 are
disposed.

Optionally, the cavity 116 may be filled with an
insulating material to provide thermal insulation through
the base tile assembly 110.

When the substrate 102 is formed with the bottom shell
110, it may also be provided with a 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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- 9 - adhesives, or ultrasonic welding. Use of ultrasonic welding is
particularly suitable when the substrate 102 is made from a plastics
material. 5 In order to provide a degree of compression resistance to the
base tile 100, a surface 124 of the top shell 120 which faces the cavity
116 is provided with a plurality of dependhgrlegs or struts 126 (see
Figures Ib and 4). The legs 126 bear against the bottom surface 112 when
treedtopsiisbell 120 is btteaked icthectatiorg shell44 0oThe bbttasoshiat!

1}e I%I?H%"i%d W&?N@@PM i’?”%*ﬂﬁstabifé'pﬁﬁ@ﬁ tﬁﬁbeétﬁﬁgf’iqéﬁé 102 is
e cav%j HE|1ara| eltq eachj)ther and on opposite sides of the

e T COOTRYSBAAd rafters 48 by mechanical

fasteners such as nails or screws 130 that are driven through the
tWWQB’ﬁﬁ’e?triﬂ@ 16%0%@[@%“11@@&@6 psIGHyredRq vaily 85 8e/Eidfce to

throu trl 8 and therefore ids eIe rlcal ctj
gg ystem (?1he t%%@el?l%]rs &’%\ell 2WI 1£four mar ?(grsclirl E‘iorﬁleoiltr%
ewa# eBrikRCese FkeAVIRYmbl el tﬁé%{rhd@fi Adiktplairtusrl ity of

"Uﬁbmmw “@ﬁﬂ's@BUEfmt§4llﬁeer(@éen9‘|@uhwgnﬁ@ﬁ@ 25 . The
Watgrélroo% a.gpl%ssg% %mdéfoiféo \MIIQH atPe top

enN Jacent abutting ba setﬂes 100. With particula
ré@?eir)]beltgq—'ldﬁregﬁt?qh%qlIé:ge&m‘?g bagom $helhisldAbodiment

comprises laterally extending tongues 136 that run along two 30 adjacent

sifige %é‘i@téﬁ\s‘%ﬁ@ﬂo%@d i%'%‘ﬁ&i}‘#@éagmﬁsﬂﬁé B84 ¥eRGhes or
the two re %s of the ase 100 Th(é ton%u Sh 36 are.formirld1

rhﬁ oﬁ%&%ﬁ 1ﬂ9a ﬁoﬁpﬁh ar ﬁﬁvﬁ£¥4 8
7DRU§I!éﬁsleéItheﬁﬁbs ofbere padiln conpaktessideadah the shell
opposite giHes phkachiteagued3¢sEFIXgPame F3riedpenag apyn

SREHARYeRn Pedplinn Lt 8748 i S LRUNCHs0 that are
drlven through the thickened strips 128. 1In order to
ensure a user drives the nails or screws 130 through the
strips 128 and therefore avoids the electrical connection
system 200, the top shell 120 is provided with four
markers 132, one In each corner. 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
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- 10 - reference to Figure 4, it can be seen that the groove 138 is formed

as the combination of a rebate 142 formed in one of the peripheral walls

114 and an overhanging portion 144 of the top shell 120. When the

tongue 136 of one base 5 tile assembly is inserted into the groove 138 of

an adjacent tile assembly a waterproof sk@l is formed between the

respective adjacent base tiles 100. The substrate 102 and more
paeifalelyabe tottergsiral 201 i0tisqanvidedsatdna phatlityhod hgiesoi4s 138

alpgornRRsHe KripheratdrlEddfioiow eleriisarernnestie ARBHESH one
the_conductin Is 202 whe adjjce tba(ie tiles 100
t

' led .
(SHebIE FRFADEEE A NS 1 oiRUd 8o AWEA Bt i on 144
welff 1tlael Fopntaherdd tHe2§roovdnes. Ehds bongumilt3®0dxteng base

thepueh HsBale syl 4Pbs Carespesdingriele A Yroeddn 1speioheral

wall .114 on the.qppaosite siq% of the battom shell 110 \A?ich are in
sroacett File sesaiiy a wabeBrost: sedlis fothed between

biEE tifeRsirdtven asuFegidgdpee titd bretd eonnection system

200 in each tile 100 are also electrically coupled together. Figure 10

deRISSARaieM 8t 2nd ReshEPaBLRIGR A1 3“?%8“. BSEBHSRe 11
connection system 200. In 25 this embodiment, the rail 202 is_in the

geh&ral Rorht 64 dedamididnpd it e OF 19 R d4R121Ap9
popsdutextpra ppreticho wadH sthit 4ntipenddadicelhe ttsheaal 202.

Eash rﬁ’«%&%% i%%%%&‘é%tt‘{sfg@z@gir%ﬂ%%ﬁ ﬁ@rdP% ‘@S%Q@Qﬂ%%ﬁf’j Acent
DSt 1 OB PR O 702 FARHRA el B0 D
liflepaod: niyend e d<kpafaeneand Bussyueeny Riiacadd wa e B4
2@3nftaveYeigMhBIrebyEatiIB.  Ends of the rails 202 extend
through the holes 146. Corresponding holes are formed in
the peripheral wall 114 on the opposite side of the bottom
shell 110 which are in alignment with the holes 146 on an
adjacent base tile. Thus when two base tiles 100 are
coupled together, the electrical connection system 200 in
each tile 100 are also electrically coupled together.

Figure 10 depicts a particular rail and post configuration
of one form of the electrical connection system 200. 1In
this embodiment, the rail 202 is in the general form of a
square section metallic tube or rod. The conducting posts
204 extend parallel to each other and perpendicular to the
rail 202. Each post 204 is coupled to the rail 202 by a
short transverse link 205. In 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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it is possible for the posts 204 to be provided with a 35 detachable
coupling for connecting to the links 205. - 11 - opposite ends of a rail 202
constitute one form of complementary connectors that may be utilized in
the electrical connection system 200 to enable electrical connection
between adjacent rails 202. In this embddiment, 5 the male end 208 is in
the form of two spring arms 212 formed at one end of a rail 202, while the
fopalesobacetudl 2 101s an treeifbri20# acsingptd holee? bhat theroppoEite

ggefrﬁﬁui@%é ha v;/rhen the.tE]sepc)j;}irn£n Sf{é%la%ramg 12% agrzl?rﬁ%]lﬁegﬁ rfgﬁi\é_af%l
2Nk RmeN i e st

& B RMECRYAGRE O e iRREY 14 8Bpit % MeRRARICEI FiGL FAR
Tapestd provigtyegmadijasieatanced|bstricdPcoudlingssweshod iment,
2AReentIPISaNg. 20duilire enderpoe larhess sieirg taras. 212
nyumerou Ireren es or,contnigueatl eleclica nnegcglors ay e
DT ARCHIE R Sl P A BT Eera e
afABDEokAKy Ba0edmcdd vkiea BarEn@ IR §herbanBebe A4 at the

Adippwdively, dredend 2@8enaylid ppodded Wb aErdngoma spruPY2 and the

tact bal ich NS f 1 t .
?n%?’dreé Sl%%ﬁe\zg gfl%he ole Zﬁqﬁiﬁéﬂ%%iﬁg Wlt%gor@]?) err?eﬁr@tgr})?prmg
SREPI feesES fhTRBElRR A pbRRINEdSuRd balbierhiopavlfe a
powddea sofipitgsd likegeEigioves ipdiyd 49 epivhincenlbbdias nfof de.

bapg dleslqRa whigh TS op £he hasadite €84 Py vitua ela pirdified
electrical connection system 200a, In this 30 odiment the electrical
SRS RS RS T AR AAGTEE 253 1P fvan rails 202, which are

connected to the posts 204a. The use of the wires 202a enables a
cpsfoiaad plectiivaéeetrpsdioncorfigyetiormhese tha Wires 2(42e can
bﬁ&ﬁ@PSﬁng?*mgpgﬁ§t%ﬁﬁggﬂﬁﬁaconfiguration of electrical
connectors may be provided at the opposite ends of each
rail 202. For example, the spring arms 212 may be
replaced with a banana plug type connector.
Alternatively, the end 208 may be provided with one or
more sprung contact balls which contact the inside surface
of the hole 214. Indeed, the inside surface of the hole
214 may also be provided with complementary shaped
recesses for receiving corresponding sprung balls. This
will provide a snap-type fitting.

Figures 1c 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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35 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 - 12 - are held in sockets in the form of

bosses 207 which are molded to the bottom shell 110a of the substrate

102. The sockets may be configured to pdvide an interference fit to the
post 204a. Additionally one or both of the 5 sockets and the posts 204a
naayebén@ither mosbgiketido Danthanfendnofod wireszi?a there whtiderare

tonprRyide iscifice! BRNRSHOBRSINesn e Wire BR2aILIPrARSt 2942

1% As prevg)uslgl described and_shown in Iilgures 4 aqd 6, the free e(fd
208%1 33EKHhSt B5Y DR NGB ERI RS RFAVA 48438 IO BGEd Gleence
160 tTre frEberpozds RGstavideddiithi aighby2 e enatle teifcdthe
capeies %9&&@%&5%%@' RayPizg ﬁﬁ&ﬁéﬁ'%ﬁﬁ'gu red to
CO’P@‘R”G% 'L s paruculg emb @eﬁ]ﬁ pe el'afﬁwcae'r?o%’or‘#?m o
pﬁo ovBIta_uc tie 10 which IS provided wi ﬁwoug 1 hole terminars 28 and

36 Ied EdRatluGRNNSGIRA QRoRSBINERNIIENS i¥ HESCHASERINARshIERAAL OST
coqeading application No. 200806822-3. 20 However in brief, and with
reference to Figures 14-16 one form of photovoltaic tile 10 comprises a
carrier tile 12 which supports a photovoltaic cell 14. More particularly the

cAfier fiVI2Hal ¥ fEPSHAREL ARMIENWE IS bR A HREsE 28N th A The
whitrethensh 206 If eelbh4 fosdat204Aestenpiatabbveeties tFd rst

aserales ol gk et s e the i 1o
2 BRI L8l W RS PRob ok AL 1555 B G 36, 38,
TaeneestaraaAd GpErRNaldxsmerngH othedsusddkgiréo an
caheeted daihaeaipendierl2. The phaievpiaie 16uvay benbad ieh@ye the
A PRI DI RR EPREA R SRAESRITESNE €ffe 10 which is
provided with through hole terminals 28 and 30. The
construction of the photovoltaic tile 10 is described in
Applicant’s co-pending application No. 200806822-3.

However in brief, and with reference to Figures 14-16 one
form of photovoltaic tile 10 comprises a carrier tile 12
which supports a photovoltaic cell 14. More particularly
the carrier tile 12 has a first side 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 iIs 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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appreciate that any other specific construction of fitting 216 that performs

the same function as the embodiments described hereinafter can of

course be used with the other embodiments of the present invention. 5

One form of fitting 216a which comprises a plurality of resiliently

supported radially extending projections:d the form of fins or barbs 218 is
shown in Figures 4, 8 and 11. Here, four fins 218 are shown evenly

degppsed phtet 10t oy cot2O6 ajibe pbet20pnsdntufit RaB iof Fitting

formedepith agapreehaPRRESRANEC AL X9 sRinghRiagrbosbiAbAts
oytward ﬁéthe ﬁOSt 204.#:hat is, the fI%S 218 can %e moved in a rﬁ)dlaé th

i G o N S EHIE L Y 0L (S AHERGhE FredSitl HAETh Fhs other
treobgr Koensexahptiéehp tesegh ok entiles 28. Once the free end

206 is passed through the terminal 28, the fins 218 extend radially

outward by action sprin their-lower surface bears on and thys
o A T ea e oL S RARSR 8 SLAR R, o7
tHzesid ekl 13uneoKEad e biRsHiad o upiitg t6l idtdinhe ks etdhigid n
tilehED. fo orderfofi echanicdlyrdspardi® the phlotavoltaic tHe JOrfean4he 8 and
past 20 fin ragy [n i in
a%iekteﬁ%ht}%t’coﬁé@gvmﬁezgﬁl%cfﬁﬁy girc%l(g%&?/%]zagés g(%faﬁgr)]&%efgéQBUt
st ieR zfr{‘ﬁlm%Pﬁiaf?ffetgPGf PRIEAMA 28ERGBsEdR & dsisformed
fittdd ko theroprafede frepeaandskob foemoviizOa aedrassofspushignibd &sead

oyaiag B) R @IGediwper theplectringh g0RRECIPRSYFIRE 218
200 is ptilized in a solar electric rpof panel. Figure 12 depicts a_secon
Ao BT YaEh Hhie, Lo rked DHALS RERGE 78 Qoal TR athe

23pr¥dingedd38.2bb0t thblipde the 206asd opest20@, tAd Radreddudomngh, for
28k dhpiean gecremiesigrionbd éhreagPdal hedut @Reds traslefire® end

aﬂé%“%@°%%§%£@”EH@%H&He@ﬂe"k%?ﬁﬁna| 28, the fins 218 extend
radially outward by action of a spring and their lower
surface bears on and thus makes electrical contact with
the terminal 28. 1t will be further appreciated that the
fins 218 provide mechanical coupling to retain the
photovoltaic tile 10. In order to mechanically separate
the photovoltaic tile 10 from the post 204, the fins 218
must be pushed radially inward against the spring to an
extent that collectively they circumscribe a circle having
a diameter smaller than an inner diameter of the terminal
28.

A resilient cap 222 is fitted to the top of the free end
206 to provide a degree of cushioning to an overlying
photovoltaic tile 10 when the electrical connection 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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- 14 - to minimise the risk of the ingress of water and possible corrosion to
both the fitting 216b and the terminal 28, the nut 226 may be formed with

a blind hole rather than a through hole. 5 In a further variation or

modification, the nut 226 may be embedded or carried by a cap 228. In

one form, the cap 228 may be formed-ofld transparent or translucent

plastics material. This may assist installers in lining up the nut 10 226 with
theop ostriDdi sewdteepnons ke atfin the famgokss Oadhgvertg ialsmbde possible

eEbrAded dn aROUST RURFARS ﬁ‘f@i?ﬂ}? 241 e aRBaGANsHANC 28,

terminal 28 to_prevent ge ingress of wager anchtilus nimise risk of
6B G R IR HOS AR Bt oA ARAAR el bR than a
cdprogghaybddormed of a resilient material. Figure 13 depicts a further
variation of the fitting 216c. In this embodiment, the fitting 216¢c comprises

the camhination of a radially extending spring 23Q whic Owwc? m
ol UELBE, PR 65 P IR SR YA B Py be

fifgeedeits siceerARANBY pAn§3B023 Re finhBrene2 BRI fosilfdifelycap
sepgoriel/sohadree hayfoasragspdedy thwardipansbleten plastics
pﬂ%&&f%ﬁr}ﬁherwgu% oledeguipaj 2 t‘émtl%k%.zﬁ H@%‘iﬁr‘f&‘?ﬂ{ %he nut
photovoltaic tile 10 to a post 204 provided with a fitting 216¢, the fingers

2335 BRIt RWRRET 24fe prow\kaiAieab isealndd ohieinEas of
ead 206r Thg spayg2Bas lieflecteddibechwiardly dhairigpthisspnofass. of the

Ve Bediled Ofmebeensatnesh3i Asynathab e fgers @32 Brevent
now clear of the teq;_mnal 28 th(refﬁrel ase taiﬁrg%outwiéj(lz)/gﬁextend ,

b&)6nd B Rt n QTR Eedr e EMTnLI12E MRS Iy appldLzton
bRE dingetigidetsiad A8hapHotheltpiesite 2040 thérbbgrratively, the
ggwﬁair@g:abczml eaptask3Foehweebihelfingsss Pperpndiiedeiainal

Figure 13 depicts a further variation of the fitting 216c¢.
In this embodiment, the fitting 216c comprises the
combination of a radially extending spring 230 which
extends from opposite sides of the free end 206, and a
pair of electrically conducting fingers 232 spaced above
the spring 230. The fingers 232 are resiliently supported
so that they may be sprung radially inward to enable them
to pass through the through hole terminal 28. Thus iIn
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 downwardly
during 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 maintaining 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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- 15 - fitting 216d comprises the combination of a threaded axial bore 250

formed in each post 204a at an end adjacent the top shell 120a, and a

screw or bolt 252 that has a threaded shank that can pass thought the

electrical 5 connector 28, 30 to screw into the bore 250. This provides

electrical connection between the photodditaic tiles 10 and the electrical

connection system 200a, as well as mechanically securing the tile 10 to

thiei Sty e 2108 dOjar-dtseen TthEigooeb ienartd 3nindffiisspaticdaded axial

epbrdiment didpRalpqrica seAnpeian SmiaMA0UhefRilsRadEN L the

arrange?bl airs, This enables re?pectlve (r;gll |nrt£]§ air to aj'% as a

AT S VEAGR a6l RlgS CRHEARA K Jiasael

cthweaidad Shemlechheotoaditiase s tincginectdetethegtrical

gg@ﬂmﬂm.ges,tssi%él NEARBIRSH f[i“ﬁt)e @ﬁ%ﬁ@b‘?g@@l‘%ﬁ@% rovides
a can provide a series-connection {o otpvqltaic tiles N

arese Al TR e B SRRO NGRS, fudgs 10

1808l) Yo ahRre tad sRdwRONRRCEAOE ﬁﬁé‘ﬁﬁ@ﬁe@@éjaresqﬁgé’@lu with

Figsse dn fearbllg 20260 1ehe peicareidreangedeso tiat theistespitivel 00a .

posts 204 are alternatively disposed in a direction parallel to the rails 202,

and more particularly are in mutual alignment. For example with 25

réferetiie AGuleiBWhisieh LRoR8the ekl BodPar Jdtybar
erteindthgrenty eoth e tiefae belOUrafcadaso tileetOl @ack ysetemd 2@@ erthe

2063 152 RONOHI OV P4 BANNIEFIBA IG-H1e S81T8 rahaBd it 88pkctive
interl V|n%p r of post 20 coypled to the other tail in the rail 30£ﬁr. and a
Thd Binells BE:HBNAic 1o 26 T AL AIPBA TAIRORA SV
teraiials beneandd vetheadid 1@ateraiostiiossy coupea e lozenpestion
d}ﬁ@tﬂééﬁili)ﬁai&@ rék i’é_lifﬁfl ]«?siﬁtlb@SS@oﬁ\ﬁ@@ﬁglﬁ i‘iépitth;é pelar
R ek dn et T L S
c6RIPRSHE ¥80r §é{|%ﬂ8mra%@%5‘49§‘lﬂiri@rl9&éiﬂﬂe§ 188G AEEREGEIHRN TO
raftess glonenvd by Siaray FachilgaseotileidPabyixdd dreasmdengingo | tage
YRR R LS MR E A MEGIO I G JBIC KRG STRSALAP In
Further, as shown in the above mentioned figures together
with Figure 4, the rails 202 In each pair are arranged so
that theilr 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 each base tile 100. The base tiles 100 form a waterproof covering for
the roof by virtue of the engagement of the respective tongues 136 in
grooves 138. A 3 by 3 matrix of photovoltaic tiles 10 are coupled with each
base tile 100 by engagement of respective terminals 28 and 30 with the
10 free ends 206 of the posts 204 extendfdg-above the surface 104 of the
base tiles 100. The photovoltaic tiles 10 are arranged in respective rows

50argdr withrag dopar rparsdriielly oedrénsad8veiNiove HaSer dadesle100
theovs eicaleiavoiaic tigs SObrraallvgvgries the ghowvaipigdileshdn

the row_‘iOa. The qverl area corres{gon s with the fortlon 40

f -
PRI AL Uhe 20, DX He FRORVOHAISTIAY 156 BASHeow Ay nails
alk3heavbthghemccoy naN &e Wivthwdthetprotbhdickened1StHdpies 388 iIn

Sl (pgeBvaTIRDal olate rpekpediebe ped INBOUFes o AUNReFassisbo T
o elts %089 h?r'wd'”%88 “bthe\f’f‘P orolige t{'ﬁ% L0n G SICHENF the
generated 25 by the photovo talcYce 18"724%R Sach'tile 1019 e9hducted i
tH8EGE &Hid MEsEPMELUaRI RS 202 B1PRYRSteId8ctritalddlice3smatad x of
aftatteo @l wata: heplersaninartercoupthed eleitiicag aphlidaese 30iNew 100

t eg;%q%‘l f j ibed yxdetall itwil

arr%aren t It%%gsh%kl Iedq?ﬁsfﬁegﬁﬁg?g?%érlts t agzﬁm%%o?ﬂo%\gicmﬁs the
ahfSRrSHSS F39 RFfmbae MR deBarfybrsid tRY nale e it/agtva rface
caoeep¥. Rdreexzagae tddasbdafPtile 100 is depicted as 35 being in the
configuration of a square. However other shapes, particularly rectangular

shapes are possijble..Alsp while the base tiles 100 are depicted of a size

o L PRGHATREAIS A Shotiyo, LT I00EThe wl FRRGLIVE rous
dfffere Gz ¢l tbhacvomippeaterayraarTe g bhptovvakibyieg 16, Iheweid row.
oftormineahslevbetiate-d(2 ¢ pheteuchel ild Orirks tgophelhiiG ey

5 1 far a si plasti ing wit

o G e B S R B P SR, e
td?ig%’é!m'iﬂ%r%\%é £ ﬁ%%l&@éﬁ‘bjmﬁé QEHEFEQUpIﬂbeQEthe
provilda-a begi@ rgoafidesd swoh as the provision of overlapping loops
provided 10about the sides of the base tiles 100. All such modifications

an(ﬁ variations together with the others that will be obvious tci[ gger ons of
o 1

BamEPHARLAICa b sind? 1 Be SAGTH Y Q5% &
peksagy aredtioy thakituthef whitthisad beldetpimheudibba tlee &iddee 10.

dpgiaiossndigaraendsd@iisntional 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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- 18 - The claims defining the invention are as follows: 1. A base tile
assembly comprising: 5 a substrate having a first surface formed with a
plurality of holes; and, an electrical connection system supported by the
substrate, the electrical connection system comprising a 10 plurality
conducting posts, each post having a-frék/end that extends toward the

first surface of the substrate and is accessible through a respective hole in
treeciisnsodades amiiree ppinality wd beaircat tdedudors titit ekegtrivallformed

come fRPen 999ke &5 ActonRBARE ARTECOP e |
WAV P ok (et o S Y ey o T R T A S A
inle amsaattaorThsbedd tiklécanging tdeimhelhelsll thahe

SYRBEALE £EEPITE SO Fhe elgfininda edYitylia Vma@,mglaﬁami ng
conq: ct% S arendls osed, ?5 5. The ase tile a(i:Cé)nr]dQ% m 4 Whe ein

the bottom she com'b'r%%sapaﬂgrcbot e an aperlp eral WVl the

e%é%ﬁ@%lﬁmt%@@att&ﬁﬁsmﬁ%&u%e@ﬁ the cavigPrafehdd teaXebs
theepdttmadubiacel@addther couplings that provide a waterproof

seal such as the provision of overlapping loops provided
about the sides of the base tiles 100.

All such modifications and variations together with the
others that will be obvious to persons of ordinary skill
in the art are deemed to be within the scope of the
present invention the nature of which is to be determined
from the above description and the appended claims.
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30 peripheral wall. 6. The base tile according to claims 4 or 5 wherein the
cavity is filled with an insulating material. 357.The base tile according to
any one of claims 4-6 further comprising a top shell which overlies the
cavity and provided with the holes and wherein the free ends of - 19 - the
posts extend through the holes. 8.The-ba8e tile according to claim 7
wherein the top shell is provided with a plurality of marker, each marker 5
pdkidocdd ana |ckskionmigerebyg aimeehdriioal fastenas pfisdilgwisrough a
marker in a plane perpendicular to a plane containing the substrate is
spaced XOE the conducting rails, 10 9.The base tile according to claim 8
h

erein abstt T I%Iiﬁ?@ﬁiBh?'d&éath the markers. 10.

The base tile according to any one of claims 1-9 further comprising a tile
sealfithsysterrdOnBkAMEN G afir wRtesurpacecaF behreenvfeiacanplural ity
abglLttng Pase tiles

o] es; and,

an electrical connection system supported by the
substrate, the electrical connection system comprising a
plurality conducting posts, each post having 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 that
electrically connect the posts together

2. The base tile 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 defining a cavity in
which the electrical conductors are disposed.

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

6. The base tile according to claims 4 or 5 wherein the
cavity is filled with an iInsulating material.

7. The base tile according to any one of claims 4-6
further comprising a top shell which overlies the cavity
and provided with the holes and wherein the free ends of
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11. The base tile according to claim 10 wherein the sealing system
provides mechanical coupling between adjacent abutting tiles. 20 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-aldry) another side of the base 25
tile wherein the tongues and grooves are configured so as to engage with
agreoypmaits acrtignel rddpaentigbly dienhadfasant base tile to form a
Waterproof seal therebetween. 13. The base tile according to any one of
|ms 2 30 wherein_each electrical condu éﬁg; COo sa conrﬁfctlng
op

Ito whith Lafaily dErRGESN DR Eee'i&‘e
frshejulie i6 spiefitdedubiihteamt purcaflolétwmf drfasi@éctr'@at:h marke r

C@@%ii@bﬂ@@“h%n@a[éﬁﬁﬁﬁﬁﬁnﬁﬁ¥ﬁ€§9néGMé@WéHF§3D9$Q§ﬂbﬂer
second.end ’tSR Wherﬁb(yithe first electrical connector of a rz(aiLln alflrst ase

tll% c¢an ngctrlca onnect Wliﬁea'{ségond EI?ecprlcarl)coHnec 5rC(l)Jf a rall of é'f‘

s@d@rﬂﬁa@i@ﬁ@ﬁt'iﬁw& Ahetipbskbabe decthbacmtiftiRpbERfeen
ceueshering raspebdve rails of the adjacent base tiles. 14. The base tile
according to claim 13 wherein one or 5 both of the first and second
electrical connectors is ef)rowded with a degree of resilience so as to apply

afnechaifiCalMReSioFad Be i ALand QeEdAd Bk ithf BN DR
whebssboplesl ogethersihe meodhizhicaldianacteneartainthie coapkeys -
between the first and second 10electrical connectors.

10. The base tile according to any one of claims 1-9
further comprising a tile sealing system for providing a
water-proof seal between adjacent 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
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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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 15 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 connectorg@re configured to maintain
electrical connection over a 20 predetermined range of separation
btinlexentadjpcemittisecles t £1calle basd iifuddoprdiegwweeamy one of
Cleipe dsHRNIPFIN R BLERIFY O FATILCUDE Bils 26 fHIBBHRC g8 tiles.
pairs to provide nominal positive and negative rails for conduction of
electricity. 18. The base tile according to claim 17 wherein the conducting
rdis-in eHol Jaseretarlangreosy thunthdio3c ledieclide Wostedie one or
alieraRily dEResSEd Hy @ lnedusarefiPre Ridareigidd ot BihBeId s is
19. The aae tile ccor%w;%to claltp 18 Whizreln the conductPg rails | I 5
egch air are con gure 'fRat their : %respec?ve posts are in ahignmeft.

- pgc Fembhl dsctiiefl ettt AR seconthedaetyidcal
acopmagtiorsdawhan anelhébemwempnﬁgeremb@mm tustbas
c QT%H t e
c%nflgurg)tlorgs lFlllglzpﬁ'%é?Itﬁas.e e acc %tg‘?c??:ﬁwgﬁzﬁ erein t Heawﬁgg ond
afd eiHhsad «& E?fé”ﬁ&ifé’f(?prowde a series connection between
electrical devices connected to the 10posts. 23. The base tile according

to 8ny ofgof Bli’é@si?pl B2HLYPAT G SUPSTRG S TOIMRASERIR PRIt rst

of sockets for seatin ective posts
electrical con ec or |sp 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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15 24. The base tile according to claim 23 wherein the sockets are
configured to provide an interference fit to the post. 20 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-thélwire and the post. 25 26. The
base tile according to any one of claims 1-25 wherein the free end of each
pokias @rovitee wethesckitingad ecabtiucitoracioaparselscvicaes .
connection to an electrical component. 27. The base tile according to

clajm 26 wherein the fitting comprises a plurality of resjlient, or resiliently .
ol SRS HL O RS GL 3RS EoL DA Pl BHES Kbl wires
abge: therpbgured - tnoreneibdieicaistont eangetdjketiotostdsedoosts to

frepplipcRPrise kel dhe ireernicefithe ot edli B8 RESAFI dupstichs
hole in the electrical device with the spring bearing on one side of the

device to bias an opposite side 5 of the device into contact with the
prAectionsN@dasR Htailaceesdingtotoaml 28Myi7dreirh@eakiindhe
cahpgses aeconapingidaredl ascrevethyestforaedheniiritiea endroidhe

PE KL ibh 2HRRIFELA Rertlserawad CORMEXBBHRRAfed 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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30. The base tile according to claim 29 wherein the nut is housed in a cap.
15 31. 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 sg#ace to screw into the 20bore. -

23 - ABASE TILE Abstract 5 A base tile 100 comprises a substrate 102
hadngzemectwﬁma5194enddmndéu@bahqj&mmﬁonsysmacédofrom the

Fﬁ‘j’ R/}ﬁé‘reeprs“ﬂ‘i% 1??e$h%ﬁ69“6ffcaér‘r‘8” gelionaysie passed
rlse f£ ﬁ Q co ductl osts 204 st 204 e en S
(0] ﬁﬂ

frB 819 Pth% Uf&ﬁi tb r&Y!f'f@f. SurBtd N9
1beaf iNgsoivstrne 1@sz fede &he 2d6\of eacit@obt esalsles efgrnsdde side

ap¥ Meraisal eenieaivnderrakatonelidic 1@ rojeelersins!
connection system 200 also includes a electrical conductors 200 that

electrlcall connect the 15 posts 202 together. Figure la
29. e base tile according to claim 26 wherein the

flttlng 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.

31. 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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A BASE TILE

Abstract

A base tile 100 comprises a substrate 102 having a first
surface 104 and an electrical connection system 200
supported by the substrate 102. The electrical connection
system comprises a plurality of conducting posts 204. Each
post 204 extends from a bottom surface 112 of the base
tile 100 toward the first surface 104 of the substrate
102. A free end 206 of each post enables electrical and
mechanical connection to a photovoltaic tile 10. The
electrical connection system 200 also includes a
electrical conductors 200 that electrically connect the
posts 202 together.

Figure la



