-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

buil ding for converting solar energy to electrical energy. 10 Background
of the Invention It is well known to use solar electric panels nounted on a
roof of a building to provide electrical energy to supplenent the energy
needs of the building. Such panels 15 may be fitted to a roof overlaying an
exi sting roof ~covering. That is, the panels do not in thenselves replace
or act as a roof covering. Applicam BxsE wmsna ously devised a photovoltaic
tile 20 assenbly that can also act as a roof covering. The assenbly
conprises a base tile through which one or nore nechanical fasteners are
driven for fastening to an underlying roof structure, and one or nore
cover tiIe%rehggkﬁgggugyggggag.%9, and overlie, the base tile. Each of 25
the cover t a photovoltaic cell for converting solar
energy i nt el evtederdl lenemgyiomhes bvhvas tQ i3 38 deledta ekt ang

mechani cal lgf) R0kt & 1w COFd BS POl Nesbasec i hieo iy Conmestéom posts. The
posts have a tirst end that penetrates through the cov rqélle to 30

provi de el eBtiGheN2KRE MRt o UpIRRRY G19 tHe TARRS 1% to a base
tile. A seqand Dpppside @ndvroftgagchsqnst ensrgechan badtyiend eleciyical ly
coupled to an electrical connection tube that is carried by the base tile.
35 Furtifler details of applicant's above described photovoltaic tile
assenbl y arBagitondudet] o Siegaporretid®at ent Applicati on No. 200716871-9

It is well known to use solar electric 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 panels do not in 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 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

25 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

30 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.

35 Further details of applicant’s above described
photovoltaic tile assembly are provided in Singapore
Patent Application No. 200716871-9.



- 2 - Summary of the Invention 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” or "conprising” is used
in an inclusive sense, 1i.e. to specify 4he presence of the stated features
but not to preclude the presence or addition of further 10 features in
vari ous enbodi ments of the invention. One aspect of the present invention
provi des a base tile assenbly conprising: 15 a substrate having a first
surface forgmpghasyt b gHdralddntigf holes; and, an electrical connection
system supported by the ubstrate, the electrical_ connection system
conpri si ng & % LIRS t@“c%hﬁﬁ% aﬁbogtlsn BP0t Hii ng a free end

t hat ext endsdomigrd drheof ittst iswdracieonf ddtmemubgtarss eclandcontseccessi bl e
t hrough_a res ive hole int f. 1?{?’6 I I f

el ectri cal rceooﬁﬁ(l}é Sorosg}tejhrgflsrgelﬁiz@t rq({::%ﬁ?y%%%ﬁig%{g t he Soolgtrgg(?éo%%aa}ﬁ/rhﬁgr. 25 In
one enbodi ramtliqae gubsthateold TR T L holaabl el ot Eifaldand t he

el ectrical ORUCLQIS afe VR gadi d thdhei s SURSE rat &an 3hdlvemes denan,
alternative enbodi nent the substrate may _conprise a bottom shell defining
a cavity infhi AP tSRECEects RITeHR Qlord r%t‘?‘ﬁ%%o‘geeaot.uﬁs ﬁ%u%nvi saged
that the baidtorashgtdcItye carerpsesencsSoml atwirt hat tom Surflease and a

peri pher al || extendi ng . about .t he bottomsurface erein the cavity is
defined? b W%ﬁwé%o‘f%ﬁﬁ%r?%oefﬁﬁfﬁ%eot;e I}ephjér}%m!&v&a?rfi - 3

One aspect of the present invention provides a base tile

assembly comprising:

15 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
20 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.
25
In one embodiment, the substrate 1s made from a moldable
material and the electrical conductors are molded in the

substrate.

30 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
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.



In the enbodi ment where the substrate conprises a bottom shell having a
cavity, the cavity may be filled with an insulating material. 5 In

enbodi ments where the substrate conprises a bottom shell, the substrate
may further conprise a top shell which overlies the cavity and is provided
with a plurality of holes through which the free ends of the posts extend.
10 The top shell may be provided with a plurality of markers, which may
for exanple take the formof holes or indentations, each marker positioned
at a location whereby a nechanical fastener passing through a marker in a

ltolhc'atma‘I pter %ﬂfﬂl@legﬁbc%&in@er_ﬁ’_dhavﬂeeb le@rm% rﬂdlﬂsﬁﬁl;wte?ltﬁﬁﬁhﬁﬁseeé sa Wowspaced from
e electrical. conductor. e base tile m e rther. provided with a tile
sealing syStem otV Provi FHG & maltst -F ooty B LLbeetJLV%eJe}r?eéa)ld]’]at_gkénﬁm abut ti ng
base til es.inkhel seiald ngatsystem nmay al so provide 20 nmechanical coupling

bet ween _adj acent abutting tiles. In one exanple the tile sealing system

conpri s8s a | at erally extending tongue running along one side of the base
tile and an engiadidierdis grlivote T Hes dl Ry iR HeFesi POt he base

tile whereighdhe tanguas, Ao F QPUESHAFEn D Lo sk ed &8 asnd 01 engage with

a groove and a tongue  respectivel’y of an, ad ace,né%dgas_e tile to forma

wat er pr oof Wiedl ¥ Tt iR AT H bridtentbdieht Sl et R EE L Cohduct or

conpri tse; aolf &%hlpémc&mﬁ%m rﬂuchlt ocivdi Efed qride abf tyhofpddies pasteand s

connected. In IS iment_ the rails.my .exte from_sigde | f

Che sutSr r Al TR ST oI5 b AT Ty LB “briout e Wt TS ©

el ectrical woivtectay 2dr osearenie taide atlvonpdewent arylsecond el ectri cal

connector af, g 35 second end, whereby the {4 55dq elect ri cale connacd e f a
i1e can electrica th a

rail in a firs ase e y connect w
a mechanical fastener passing through a marker in a plane
perpendicular to a plane containing the substrate is

15 spaced from the electrical conductor.

The base tile may 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

20 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

25 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

30 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

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 rail of a second adjacent



second el ectrical connector of a rail of a second adjacent - 4 base tile
to provide electrical continuity between corresponding respective rails of
t he adj acent base tiles. One or both of the first and second el ectrical
connectors 5 may be provided with a degree of resilience so as to apply a
mechani cal bias force between first and second electrical connectors when
coupl ed together, the nechanical bias acting to mai ntai n coupli ng between
the first and second el ectrical connectors. In one enbodi nent, the
first eIec@ﬁﬁﬁﬂtkﬁﬁwﬁgnRﬁoV%gqr?quR¥#Qﬁ#nQﬁn9%%ﬁkﬁ&n ritFhe second
el ectrical connegPHidinsg ddbddec i mof1a @f uhrayjdacthniddsone s nor e
radially resilient contacts, such as a banana plug. 15 The first and
second el ectrical connectors may further be configured to rmaintain
elj_ect ri calb aenrectiorh averclee fiedetardr sebrdnge of r separatimec hetseen
adj acen ase tlles 20 Th u Ct i se
oy, e, Ry sy ided N Al ga&é Yeofo£onductingLald s,d no dc?%;é}at&ﬁ

tile ma in palTs to Vide nom nal” posi tive. an tive
rails for téhenesdraduictdlorbiots eﬁ@mmhﬁmyeeﬂ:uﬁﬂtm antheseg@ducting rails in

each pair decb@rféérlt h&Sn A £aaed i, ?c‘iad;maédt ldtH&Spegtd ve posts are
alternately disposed in a |ine running from e to side of t fﬁbase tile.

Further, RIS PETRPaiR iy e tehit g‘iﬁlé?jljsrlﬁ PRV E L

reSpeCti ve PSS aE® ddtald et ridl Thenmposiersmy be either integrally
formed with their respective conducting rail or alternatively forned

separat@ly of and subsequently connected to the corresponding rai
In one embodiment, 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, such as a banana plug.

15
The first and second electrical connectors may further be
configured to maintain electrical connection over a
predetermined range of separation between adjacent base
tiles.

20

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

25 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.

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

corresponding rail.

35 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



35 As an alternative to the conducting rails, the electrical conductors
may be in the formof wires. The wires nay be configured to enable custom
connection to the posts to - 5 provide sel ectable connection
configurations. For exanple the wires can be connected to the posts to
provide a series connection between eleactrical devices, such as a
photovoltaic tile, connected to the posts. In this 5 enbodi nent the bottom
shell may be fornmed with a pluralit

_ y . of sockets for seati(g]g e:g%ﬁec“ ve
posts. The BRTKS SARALCHRDROMIRAEH D FROVEE AN I erfer e?tdHi% to the
POSth Addii%ﬂémaﬂﬂdé/s thﬁ? Qe Q%rth@%téc?et@oa’@t;s%ﬁw ﬁlcflqijmidse ey be |

urther configured to cla n end o re there 1o between to provide
el ectri cal %%‘%r?e%t‘?%%%ﬁ% THESH reefe% e Cé) ‘éjtc.e‘l?acshu%bciseté)nay be in
t he form ofpleothoss] tadot dedld 0 ¢drenesautbsd riat echdhmodree Bndilofs each post is

provi ded wi b &, £l44d 1d Qo doenabl ey Teshani caland ol eptaigal-sonnect  on
to an, ‘el éctrical. conponent.; C_fn oné ‘enbodinent, the t1tting may conprise a
plurality off sesidtienior wealebiy i eerPSCHUFHRAEE - rHef a3 P§KeKE emRilY ng 20

proj ecti ons,e syshe as, fddsc Orphafhse Lepased: abattcd heit pastend ot .
alternative enbodinent, the fitting oanrl se a r(l’é@dl al ly extending

bo nmy . C
spring and ZsHE EFOTRF e e @F iRAHE Y oI I T F Gt Foh L LT Y rom t he
spring whengl nsudtesf resmengiedd the Posip can &ed passedyihs otigdrar 25 hol e

in the electrical device with the spri bearing. on. one side of the device

to bi asloanc%ei)’ﬁb%e?q e %i%o‘ﬁ]fé? heefe%te’g}r%ag]gi%?%n%%%%%tb%‘f%erf high%r%ljre%ti ons.

However in and whdesostar iBdclonsediest indy noe nay Toepfewe oB0a thessonbi nati on

of a screwlﬁg}]{&ac? tfoor{@éj %{@ag ee end of the post and a nut adapted to
nt o

be screwed 0 he screw read. In this enbodinent the nut may be housed
in a
The free end of each post is provided with a fitting to
15 enable mechanical and electrical connection to an-:

electrical component.

In one embodiment, the fitting may comprise a plurality of
resilient, or resiliently supported, radially extending

20 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

25 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

30 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

35 formed in the posts and a screw or bolt that threading

engages the post.



cap. The cap nmay be transparent. Yet in an opposite configuration, the
fitting may conprise a threaded bore 35 fornmed in the posts and a screw or
bolt that threading engages the post. - 6 - Brief description of the
drawi ngs An enbodi ment of the present invention will now be described by
way of exanple only with reference to the _ acconpanying draw ngs in which:
5 Figure la is a partial exploded view fromthe top of a base tile in
accordance with a first enbodi ment of the present invention; 10 Figure |Ib
is an eXpI@ﬂﬁ@ﬁﬂdﬁﬁanﬁﬁ39ﬂ=QﬁwﬁhﬁndﬁaWWQQ&wwe tile shown in Figure |a;

Figure |c iz amrydimintexdgt aded praw iy quié}ecﬁcﬁp wila ndassetile in
accordance th ond enb i ment of t L |nv nt| n; Figure 2
%ﬂde% SRS 9 3f 0’ a SCIP ep%oﬁ% & :

depicts a tructure; 20
Fi gure 3 i ssccaneqrasient ainaoriro;fs am etteigtlri cal connecti on syst em
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 25
Figure 2; Migime 54 sis paritiien ofxpiwsiashselan |eemitde ByeRidfe;2 Figure 6

is an isomglyde iew of ALHrNslcOfwat W dass ShddisPré®reied j oi ning
to each other; Figure 7 is a cross section view of two base tiles

connect ed t%eas%ﬂfpﬁé}‘ﬁ%%rt'r ucture; 35 Figure 8 is a side view of a solar
panel system conprising enbodinents of the base tile and a plurality of
phOtovqkta%%@;hkg%k)ls an exploded view from the bottom of the base

tile shown in Figure la;

Figure lc is a partial exploded view from the top of a
base tile in accordance with a second embodiment of the

15 present invention;

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

supporting structure;

20 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

25 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

30 tiles prior to joining to each other;

Figure 7 is a cross section view of two base tiles

connected to a supporting structure;

35 Figure 8 is a side view of a solar panel system comprising
embodiments of the base tile and a plurality of

photovoltaic tiles;



- 7 Figure 9 is an enlarged isonetric view of a corner of the solar panel
shown in Figure 8, 5 Figure 10 is a representation of the electrical
connection systemincorporated in the base tile; Figure 11 is an enlarged
view of a photovoltaic tile coupled to the electrical connection systens;
10 Figure 12 is a representation of the photovoltaic tile coupled to an

al ternate enbodi nent of the electrical connection systemincorporated in
the base tile; 15 Figure 13 is a representation of a post incorporated in a
further enbodi ment of the electrical connection system incorporated in the

base tile;, FHawe d4d u@ e esent addest Of c theephot avatdaier tof ech0 t hat

may be used in conjunction wth the base tile; Figure 15 is an expl oded
view of t hee Pt cRinTeEnlai%“?"fIP e SE&POQ/W? n8e'Fi gure 14; 25 Figure 16 is a

schematic representation of a carrier tile incorporated in the

phot ovol taig. tile shown | ' &St 1 o 174 sc@sehengtic
represer?t athlclo#\u]lo ?zsad]pj\'(l)xg:télt grné%lgé% %tlr%rgpcg%(l)%}aer e%%ll%?ur% ity of base
tiles and phoitovolirterreidesd R gike d8s¢ stakeenl arged view fromthe side
of one corner of the roof portion shown in Figure 17; and, 35 Figure 19 is

an enl argenment of a corner of_ the enbodi nent of the Psed t] If depicted in
Figure 1c. Eighre gekck§ A% AT PR Ets e e diMEnf S ¥#th Tei®rence to the
acconpanyi g evd ngs @l ¢edt pcdl cebrate &t ok esystemd b and 2-4, an

enbodi nl%nt of a base
Figure 12 is a representation of the photovoltaic 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
further embodiment of the electrical connection system

incorporated 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 exploded view of the photovoltaic tile

shown in Figure 14;

25 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
30 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,

35
Figure 19 is an enlargement of a corner of the embodiment

of the bsed tile depicted in Figure lc.



tile 100 in accordance with the present invention conprises a substrate
102 having a first surface 104; and, an electrical connection system 200
supported by the substrate 102. The el ectrical connection system 200 10
conprises one or nore electrical conductors in the formof conducting
rails 202 which extend fromside to sideg of the substrate 102. Each rail
202 is provided with one or nore conducting posts 204. Each post 204 has a
free end 206 distal with its corresponding rail 202 that extends 15
toward, and in this particul ar enbodi nent, beyond the first surface 104 of
t he substr aje; bt idh tdd So.enhodidedmideigdbsd rate 102 conprises a bottom
shell 110 having a plranar bottom surface 112, and a 20 peripheral wall 114
ext endi ng about the bottom surface 112. The bottom surface 112 and the
peri pheral wiadH ke rateid neo atleava ¢ gonddah yimogvixcdw s caomdluct i ng rail s 202

are digsposed,, .2 i 0 e V] ] i i

i nsul at i%ng pnaaﬁtelrcﬁla%%_{ oﬁlgﬁ%%/%l%ef%]’heﬁna%ﬁ%n%ﬁ ’a{?%né}tﬁ%gr%#éﬁgt }t,y?]fehabgéshésﬁi | e
assembl y 11t0L1aMEH tive sebmrdanee 10X stHormeeb et Mt bot® om shel | 30
110, it may-also hes b avigied-md @ topysheld 4204 hatrroverioes dhe cavity
116 and is provided wth a plurality of holes 122 through ich the free
ends 206 ofal Hel§5stica L@ B Thes I&H FAte %fpfi%t%%g@%h § 120

opposite thapsaty Adb. f orie dhecfitedl semfmeet ddd ofstde base tile 35
100. Taop shell 120 is sealed to t btot.torr_lL sheloll ],Clo to, prevent thef
i ngresslof TRERFLI CThePLdtS T TTHIS Tl e achi Bved by" tHe Use of
mechani cal sealsstisealmntlsy 203 whdtiesesvtesyd ofran tsadonic wedei og.thdse of
ul trasoni ¢ yelding isPparti cul ardy) spid ahl & Mpdde, pubsiAat Sy 1rd s
made from a plastics naterial.

conducting posts 204. Each post 204 has a free end 206

distal with its corresponding rail 202 that extends
15 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

20 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.

25 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

30 110, 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

35 100. 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,



5 1n order to provide a degree of conpression 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 depending |egs or struts 126 (see Figures |Ib
and 4). The 1legs 126 bear against the bottom surface 112 when the top 10
shel | 120 is attached to the bottom sheld 110. The bottom shell 110 is
provided with two solid benches or strips 128 that extend on the inside of

the cavity 116 parallel to each other. and on opposite sides of the shell
15 110. Thedmse¥9de HOO T FTREF (49 1af1%r s U8 R MeCHRed fasteners
such as naiyesl Qi r£Wa A3d a1 preni thd Menvidii otigh dliesthdtoken® sdri ps
128. In order to. ensure a user drives the nails or screws 130 through the

strips 128 Hff Lot akiot o THe =t ®Ct ri cal connection 20 system 200,

the top shell 120 is provided with four markers 132, one in each corner.

The markers. 132 e_Jjnt X i i - drade h
first Eurf%ar}:eorf%%?/ t%)oncpe]}nc&a ?egngs?&%lo%%r%%;%%f%ésé.%llg%fgleé?%#% 100 |02 ‘e
provi ded witthe dade ekl ity wystenfady 13bropridw diey shekt ekt oof seal
bet ween adjacent abhutding basediles 100 Wideparidicu as1ueierepcerto

Fi gures 4- the tile sealing system 134 in this enbodi ment conprises

7
lateral |y cJaranf g tritiedr 195 hat L4 un( SADIG TWE S0 ad e eht - stifes of the
base tile IMyandd dongidamisal thgreovesn 198 tded 110 wheangcidecdpo

remai ni ng si of . the base tile 100. The tongues re forned
integraly %ﬁe‘@ 14e boido %}P'neélll Itﬂl‘%’%gb%%%%g#b%%fgﬁe@ﬂ y in Figures 4
and 7. Rubber sealing strips 140 are partially enbedded 35 in, and on.

TPy R s IO 6 Lo 030 il e

bet ween the bo e top shell 120. Mre particularly,
with - 10 stefi@rendds tha greend on dam besk&ref hate t BV HFvoved 138

parallel to each other and on opposite sides of the shell
15 110. The base tile 100 is fixed to rafters 48 by
mechanical fasteners such as nails or screws 130 that are
driven through the thickened strips 128. In order to
ensure a user drives the nails or screws 130 through the
strips 128 and therefore avoids the electrical connection
20 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.

25 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

30 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

35 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



is formed as the conbination of a rebate 142 forned 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 assenbly is inserted into the groove
138 of an adjacent tile assenbly a waterproof seal is fornmed between the
respective adjacent base tiles 100. Thejgubstrate 102 and nore particularly
the bottomshell 10 110 is provided with a plurality of holes 146 al ong

opposite peripheral walls 114 to allow el ectrical . connection between the
conduct i ng FeF$5ee? Whehli @dfactnt 1t pedR ??I%%eﬁo@h%Fet%%u%¥%ﬂv?o£§§her

Fi g;Jr es 8 ajttwl ormlepi £4 3&149@ behesndéboi of fred E%P%étl@ pe% i p@ﬁn@a el dmé.ﬁ4| 15
contal nl ng roove, S Xt en t 0 ol es
T96. Cort Ssthrdh i b Ve Rt I SR e Tere S o PoS e The
opposi te side die ttep batt¢ DIn 130el | WH40O MMQchomg@elh3él®gnun@tbm5$h t he

hol es 1%609&[% 2 SALAGENts DapRsLiley LS WOENLY0,Dapgstifes, 100 are 20

coupl ed t rical connection each tile 100
are al so el@%1¢¢Q%NI§1b©u@$%@mbb§e@h@@terF¥©®¥eSQ@ldb%|E@ém%dp%?¥W%%¢ar

rail and pogte cAndpOL Bhd 0d QEcRPepdos M Ofed heoel ectrical connection
system 200. In 25 this enbodjnent the rail 202 is in the general formof a

square section netallic tube or rod. The conducting posts 204 extend
paral | el tome@cm@étlfmt@nﬁopeamndbwlmrtmmmrlyathe 202t t frackh@bst 204 is

coupled to rail shor t transvers Kk I e enbodi nent,
the post’s éghgdh H%ﬁo%%gﬁélﬁ%%ho? %%?reré%ytogt ks Tn g Zﬁgoﬁﬁich my be
fornmed i nt egprddtavipdripeeral | w202s A4 etcmaall/@WyelQQtriC@ks 205 may be
formed separalalye A SLBPEAN e VooRbiat I'ﬁ—‘ 101108621 {nR2qboueyer 1n a

further varrtation 1t IS poss t sts to be provided with a
35 det achabP@seoplengl § Orakeneeerieg ‘E%gfﬁ‘hléeh nk%lQ‘@BesA8 n&te 2onnect or

208 and fengdsi connectos1 2301 psovbAREd in the peripheral wall 114
15 containing the groove 138. 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
20 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

25 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

30 204 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

35 detachable coupling for connecting to the links 205.

A male connector 208 and female connector 210 provided



- 11 opposite ends of a rail 202 constitute one formof conplenentary
connectors that nmay be utilized in the electrical connection system 200 to
enabl e el ectrical connection between adjacent rails 202. In this

enbodi nent, 5 the male end 208 is in the formof two spring arns 212

formed at one end of a rail 202, while the_female connector 210 is in the
formof a sinple hole 214 at the opposite end of the rail 202. The spring
arms 212 and the hole 214 are relatively configured so t hat when the
spring 10 aBROPibe #A3 ivkra eipihte04 ECMDTEEPI% PRy pFBVPte a degree of

resilience é&nﬁ@ié&a@am%@mmoﬂ asndoreey pbdhisiBtisedton ptigyi de both
mechani cal el

ectrical oupl i ng_bet adj ac 202..15 As |1
be under st By 1 Fos e %IHQFCF%H? %%%e%v?(?& J eﬁa#?%?léjn(fa%ypes 0¥M
confi gur at |q9:|fnmsfcte|l<ﬁcths¢tmaéen cadriscd ot Sraralys b%OZDr oln dietdi it ertdhed Opposi t e

ends of .each  rai{. 202, Fe¥ egai’gpl%% %ﬁﬁp&f ”&u@%}& g%% Cg?% s bg g epl aced

with a Banana plug type connector ernativel 208 may be
provi ded wifdrmgd af omprendpriing toht a2 bathslenileh Eorebet the inside

surface ofcghehale 21414 ndeedye therh nst de stif eenofe thes hot ecn2l4 may

al so be provided wth conplenmentary shaped recesses for y%ﬁfl Vi ng

cor r espondi PRPIPr U EHAI ¢S, thhi 5225 9i41  phafvi TRF S s f?‘ﬁll
Figures 1lc radck 19 depietrsa€bony nesif Dfutde dasendt |ehed Obiee vxd;pﬁnqdl ffers

fromthe base ti 100 by rtue of | t

syst em 200251 4]@ %ﬁ%%ﬂ?%‘gnltn?% }g%)q&ﬂ? d2a]rei c%ﬁ%l%g?%rg()g?gcl Inotnhe
formof wdesr02af rm:’slellemm taidsp P2 mddlcdniaczl dohmectedceo the
posts 204a.p,he 4ees of, LYl 4858020 SORRLES, P oSt POl Zedog] ect ! | cal

connecti on co |gurat| 0 ere e W T a can be connected to the
posts to actdwvking between adjacent rails 202.

15 As will be understood by those skilled in the art,
numerous different types of configuration 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.

20 Alternatively, the end 208 may be provided with one or
more sprung contact balls which contact the inside surface
of the hole 214. 1Indeed, the inside surface of the hole
214 may also be provided with complementary shaped
recesses for receiving corresponding sprung balls. This

25 will provide a snap-type fitting.

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

30 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

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



35 desired configuration. For exanple 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 nolded to the bottom shell 110a of the substrate 102. The
sockets may be configured to provide anjbnterference fit to the post 204a.
Addi tionally one or both of the 5 sockets and the posts 204a may be further
configured to clanp an end of a wire 202a there betwe rovi de

el ectrical TohMRLF ol breweehs tHe Wie ef 2P0 RS p%@? V“?%)%é 259 As

previ ously miesgsd besl el }Sdslw\étnléheElguIE@a%ﬂndh@ stibetrdteeiend 206 of
each post 4 ext ends abovg%the urface 104 of_ the, ba 8. tile 100.

t
The free enttP208F 5 Hrivw oY %f?%{§P¥?$t?%gP§ﬁ%l?% Bhabl e bt 26T TRal 15
connecti on f&nd m@ttmepéytn%@%anlkaditb@mmlhg dme aoir b¢Eht®fcbheconponent

N s pardigplar s Lot § N804 81,688 i Sak, LOTDENEDL £] SuRefhoL OVOl tai
TR st R e

tile 10 mhlc prov rou e termnal s d 30. The
constructlcﬁﬂimpt%@ %W@t@ﬁo&t@i@et2@%a1©h¢%ed@%EW¢%@dt©nPQ@V%®%I|cant S

co-pendi ng &ppli £ALd ONeNone ELYBY Shet Redh | Bhe R VB §Dar£h&TEASEOESL Fi gures
14-16 one form of photovoltaic tile 10 conprises a carrier tile 12 which

supports a %%%%ovoltalc cell 14. More particularly 25 the carrier tile 12
has a first side 18 on which is forned a recess 20 and in which the
photovaltaic cell 14 is seated. A cover plate 16 overlies the photovoltaic
cell 14° and is seated to the carrier tile 12. Through hole termnals 28
and 30 are Asrpeeiviousl poi¢sonilddd odind heh@0n chr rFegurés ed 12ndnd, aklee

el ectrically, coupled ¥k thetdecn Aot ovabs alerCohds ddoby Pus bars: 36, 38. The

termnals 2
surface 104 of the base tile 100. The free end 206 is

provided with a fitting 216 to enable electrical
15 connection and optionally mechanical coupling to an
electrical component. In this particular embodiment, the
electrical component is a photovoltaic tile 10 which is
provided with through hole terminals 28 and 30. The
construction of the photovoltaic tile 10 is described in
20 Applicant’s co-pending application No.

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

25 the carrier tile 12 has a first side 18 on which is formed
a recess 20 and in which the photovoltaic cell 14 1is
seated. A cover plate 16 overlies the photovoltaic cell 14
and is seated to the carrier tile 12. Through hole
terminals 28 and 30 are formed in a portion 44 of the

30 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.

35
Four different forms of fitting 216 are described in this

specification, however those skilled in the art will



and 30 and at least a length of the bus bars are enbedded in the carrier
tile 12. The photovoltaic 10 may be nade to have a appearance to minic the
appearance of a slate tile. 35 Four different fornms of fitting 216 are
described in this specification, however those skilled in the art will -
13 appreciate that any other specific ganstruction of fitting 216 that
perfornms the sanme function as the enbodi nents described hereinafter can of

course be used with the other enbodinents_of the present inyeption. 5 One
formof fitiPHEEOUBEE whreh 2RVprtRes SPHFtFaFi €9 DFTUFELP i %ﬁt?btghlb%orted

radi al |y exteading: psoF £6tmONShé Nsahderfoction &4 nsherehosdsm@dBsi s shown

in Figures our fégs 218 are shown evgﬂlghdisggégd

4, 8 and, 11. Her f
about 10 tH%é??%gb%%dh%fﬁg%?g?%ﬁ B8t 020 UERR HOF i A 918 s P e W th a
rounded uppenbshiownes @20tlaadorssepti hgvénased. radially outward of the
post 204 That is, the fins 218 can be noved in a radial inward direction
against the spring bias to allow the free end 206 to pass through, for 15
exanpl e, tHeng hietmhohof EtEErei Ahba 28hichcecnpel $¢eed eRdUr206LY sOpassed

through the.derm &ad1 28supPerfiasradBaexyesdrerathal byoputvastsbynaction of
a spring and their |ower, surfq$e beaéf%on and t hus kes elegtr cal
t

contact wi thPe tHRI e? i nhPS 28T PRTRFI et ¥ UTRRER Fppfe8rEERdY t hdt 2R Re 20
fins 218 provi dengeshafbeal ftosplifgate skdah netdel yphdspvsttadlcottl e 10.

In order, to_echanically para he. p ov L Cetl 0;fr post
204, t he fi%%ezgﬁeen%%? %@gpﬁéhéﬁeréﬁggl?Qéinagégﬁagg#ng%étﬁ% gg%%%g to an
extent thatwtiohl@ctowedgdteyeri showbder be2@ aidcle fRving R5aacdi anet er

smal I er thap, an. i phes, @y 2Bt §f Ohethst €5Hh Nathae8is, the fins 218
can be moved in a radial inward direction against the
spring bias to allow the free end 206 to pass through, for

15 example, the through hole terminal 28. Once the free end
206 is passed through the terminal 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. It will be further appreciated that the

20 fins 218 provide mechanical coupling to retain the
photovoltaic tile 10. 1In 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

25 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
30 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

35 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



Aresilient cap 222 is fitted to the top of the free end 206 to provide a
degree of cushioning to an overlying 30 photovoltaic tile 10 when the

el ectrical connection system 200 is utilized in a solar electric roof
panel . Figure 12 depicts a second formof fitting 216b which conprises the
combi nati on of a screw thread 224 forqeq4 35 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 nmade froman electrically conducting material. In order -
14 to m ni®e seinkelse sknofrifk PhgFResiBITHRE e L atidt pHsINBI BROSEHP+Bsion to

bOLlh tgehf:&éff‘&shjgéq@bt@nﬂotﬂ?eﬁﬁ@rﬂ%ﬂﬁirl@&l&bh@ncﬁ]?th@ﬁﬁeﬂiﬁjln@@ formed with
a in ol e rather an a _throu ole. 5 I1n.,a further variatjon or
nodificatidﬁ?et%%tn%é 5% Ry %%rg%ﬂb%ﬁﬁgdad?fﬁ%?r?%%eb§a5€%5p£%§%.aln one
form the capro2?8 meyebe formed of a transparent or translucent plastics
material. This may assist installers in lining up the nut 10 226 with the

post 20$: A wat er proof seal in the formof an O-ring may al so be enbedded
in a bottomMsurfiiecetibertheriehpor2ertmodbfhratseal bBaai Ast £he meyrbaal 28

to prevent . the hdgresscof el ey and-ihuso @i ni phsensi skraf €pErespon of
the termnal 28 and the post 204. Alternatlvel%, the 15 entire caf 228 may
be formed of2% 1% PFehPIRRAE Pt af . LER TR R AR debi BTN FGPRheP1R8F13Fi on of

the fitti ngn2d6€ialln this eapodisest, ihbealiétsngn2166i69nppi sks tbe

combi nati on a radially ext ing, spring 230_which 20 extepds from
opposit%)si%gé %ﬁtQhﬁh?r%%s n%8g06,Aa%ﬁ£%gpﬁ%?F f I%%tfﬁ%af?§mc%ﬁducting
fingers 232aspacethaboye albe spremge@38d Theafbogers 282face oéstheéently
support ed t e y.b r : i Yedpypar di t 9gepgb to
pass throug%g?h%§%hﬁ%u%%gﬁo?eg?%gngﬁgfﬁgg.@#%ugéln £195°08 ﬁfe%gﬁ%n

the ingress of water and thus minimise risk of corrosion

of the terminal 28 and the post 204. Alternatively, the

15 entire cap 228 may be formed of a resilient material.

Figure 13 depicts a further variation of the fitting 21l6c.
In this embodiment, the fitting 216c comprises the
combination of a radially extending spring 230 which

20 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 in

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 downwardly
during this process. When the tile 10 has been pushed

30 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

35 between the fingers 232 and the terminal 28.

Figure 19 depicts a fourth form of a fitting 216d. The



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 downwardly
during this process. Wen the tile 10 has been pushed 30 down so that the
fingers 232 are now clear of the term.n _28, they release to spring
outwardly to extend beyond the internal dianeter of the termnal 28. The
spring 230 applies a bias on the underside of the photovoltaic tile 10 to
t hereby assiigtting raliast G Wedhs Gankigntean 3 rettsrdere Fiifgers 232

and the terggnalo 28.rdindid el S Hdapigds @adaurdth fordadfady ddddd nthe216d. The
- 15 fitting 216d cq rlseig%he conbi nati.on of t.hreaded axial bore 250

formed in &&th F5sltt at2Th it ] éii%rﬁorﬁtthezga% otglasth 35 120a, and a

s::r ew or P@Hréﬁﬂed hatarhascieat tdureastess sttanightthathe sl pasisi ¢diought t he

el ectrical 5 connect 2 0.to ew 1 nt r 505, :Thi | des

el ectrical CcoéﬁheeC&?ro%’%e?S \/\%gcno t%%rsecgf]ol\t%oﬂv%l a% (r:be Qt%oe% O%'Oof%ln% @?}Cg‘;%éesgt rical
connect i on sshesttem@i0a;orase el dn deetwasrhdric gt seekiva g theetil@ 10 to

the base ti] ﬁgéﬁl&ﬁw%ﬂﬁﬁw esyd@ @b @, ids thisL pag ti cul ar

enbodi ment o el ectrical connection system 200, the rajls %02 are
arranged | MesHIaECcaphl % AENT Y rdpdetivet 0 rid 1T PRt Hate 1 &%t as a
nom nal positive rail and a nom nal negative rail and provides a parallel

connecti on 15 het ween otovoltaic tiles 10 connected to their
cor r esg8ndiiiy T P41 T Cort r 4 %e’helréltgb pelEd

_ : 15 i T Corifect i on system
200a can premvdte reersereestoonesttinincdo carree piiotrovalstadre 200 esthid to

om0 S A2 S L S e L g0 cesponL s base L e
Figure 4, tieikaiiss @02 paiedeh Pl rasre motdmedavitive rail and a
nominal negative rail and provides a parallel connection

15 between photovoltaic 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.)

20 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

25 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

30 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.

35 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



that their respective posts 204 are alternatively disposed in a direction
parallel to the rails 202, and nore particularly are in nutual alignnment.
For exanple with 25 reference to Figure 2, which shows the free ends 206
of post 204 extendi ng above the surface 104 of a base tile 100, each
second free end 206a in a bottomrow 203, s connected to the sane rai

202, with each interleaving pair of post 206b coupled to the other rail in

the rail 30 pair. Thus when a photovoltaic tile 10 is nounted on g base
tile 100 t HEOWRRFHi g sCPBT aPRr 3Dl oF FHeteTF 0 bR ReeRtTHEaf 1 §V%0oupl ed

?%tg posts é%%”éﬁt&%ﬁé@r@@ttM@;iéfi@ﬁs A Bnrail m%is.aﬁﬁafigmaeﬁ 8, 17 and
epi ct sol ar. el e ic roo overin onprised_of. the se tiles 100

with attac epﬁ%%Jo% (ﬁéu ts trred E%.a?%uﬁﬁﬂf%l&gi B port i%% 88455 300
i s depictedl30 hiclonarée singvéomuthpangh | ehe rafiiekendd. shries base tml es 100

oot Ehi A el R A bR B S et

fixed to an underTying raf ail s re driv rough the
t hi ckened stovesin@gfon Bheachobadse Tireud 0ol The drgeoenees aDotherm a

wat er proof coveri nge fosndhesro9b by yisdwes of 3¢ henengagesenitpixthe
respective tongues. 136 1 n; grooves 138" A 3 by 3 matrix of pho{ov @alc
tiles 10 arRNRITPERIF t 88 h! HaRE t FPPITD "Hy! Pyt of ?egé ctive
tgrm’ nalhs %%@e%@ﬁbf&hﬁréﬁbéé@fvfnﬂérﬁﬂﬁam theapdsss 20dh exhendi ng
above the surface 104 ase i 100. The photovoltaic_tli 10 are
rranged | EFee gt vaf b BB et v h B RReY ron bar Eral PYLEEET I yi ng
a |lower rowl04 1&F Fore exaspl eilde T0W of photovoltaic tiles 50b partially
overlies the photovoltaic tiles 10 in the row 50a. The overl apping area

corresponds with the portion 44 of the wunder laying tiles 10.
The photovoltaic tiles 10 are arranged in respective rows

50a-501i with an upper row partially overlying a lower row.
15 For example the row of photovoltaic tiles 50b partially

overlies the photovoltaic tiles 10 in the row 50a. The

overlapping area corresponds with the portion 44 of the

under laying tiles 10.

20 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

25 Dby 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.

30 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

35 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



20 The photovoltaic tiles 10 in each row may al so be staggered by half the
wi dth of the photovoltaic tile 10. Hooks 302 simlar to conventional slate
hooks can be used if required to further assist in supporting and hol di ng
down the photovoltaic tiles 10. The electricity generated 25 by the
photovoltaic cells 14 in each tile 10_i§7cgnducted t hrough the posts 206
and rails 202 to a renote electrical device such as a battery, a water
heater, an inverter, or other electrical appliance. 30 Now t hat enbodlnent
of the bas@qddmndsis e eleRai el §aic detdd 4 il Imae RpprEftdto those

skilled in dhey; el @upnts @ids ﬁchaécdﬁirm&fd&tse msdid icatiens and vari ations

may be made w t hout de artl n o] e base of inventive For
exanpl e, edPWHI %Y ﬁgsl({l“ ?ll%?thceecflcg tf Y TS I"Fec%%crﬁ#g%r ation of
a square. Hogewsy aOtHlﬁj’tonShﬁﬁE]Sl JpJaTtadeIaarthp rs&ost]alnglﬂ@,r ﬁmpes are

possi bl Aafe Whth elé?eﬁ[‘ ?S"e tifée@%ﬁ%oaos i or rre dle?lfrpq ent

accormodat & ‘i e PHiot ovol
sizes to awommﬂm e lrmrteriggal mnqﬂmmmx%@n tZQ(ésIﬂQLlﬂeql n@%’@acﬂtﬁ

formng the gubstral e o102 as,& @&Eé&!@ shed 1; L 10-angd 2 m) Ihe 120, the 5
substrate 102 may eforrre as a si gle plastics nolding wth the

el ectrical %BHRRI &Y e hTT0 TR Q%tt&latthém%% raat‘@‘t%%%ooﬁ he
tongues 136d41 genggy%ss Jt&i?e w0 his 1 e i B eeee Myagdien Pt hesp € qorpd v ingesd t hat

provi de a water S t he Provi si of overl appi ng | oops
provi déd 1\&%848 qlehesjs %ftq%eh} Jt]ﬁ di(gl) such nodi fications
and vari ati ons toget her W t h the ot hers that w | | be obvi ous to persons of

di f 15
oresent S |on&} he n Caagl el c% &&P‘& ﬁé"%é%@%@eﬁqpﬁﬁ) cige

pr esent |nven ure 1S 10 be det om t he above
descri pti orptdmrs rtélaaqopelrﬂdledoeslfd?mous to persons of ordinary skill

in the art are deemed to be within the scope of the
15 present invention the nature of which is to be determined

from the above description and the appended claims.



- 18 The clains defining the invention are as follows: 1. A base tile
assenbly conprising: 5 a substrate having a first surface fornmed with a
plurality of holes; and, an electrical connection system supported by the
substrate, the electrical connection systemconprising a 10 plurality
conducting posts, each post having a fr gg 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

el ectri cal TR orters 14 Yot E thyyet Heenan anhed Hasel 19" according to
claiml1 wherein the substrate is nade froma noldable material. 3. The

base tile accordi toclaim?2 rein the 20 electrical conductors are
mol ded in the Slﬁ)gigarsﬁ e?ll%.asﬁ%\k“@%eccfrm%lsd&%T ding to claim1 wherein the
substrate conprises a bottomshell defining a cavity in which the

el ectrical condu | SPOs 5 T ggg id C L claim
4 V\/nerei%n t%es%oﬁrggn%se %%ﬁio%pf:’?%%é Saéli) aaé]ne:rP ot?%n%q su@f%g%%%%l%@y

peri pheral ofwdldlesxt emtiing about the bottom surface, wherein the cavity is
defi ned between the bottom surface and the 30 peripheral wall. 6. The base

tile according to clainms 4 or 5 wherein the cavity is filled wth an
i nsul ati ng MR L IEEL ComMRCHER YT PRCEFRRA LT Pany*one of clains 4-6
further combsinod, top sdeddtmhiLh emetddeson heysesm t yomants pigva ded wit h

the hol.gs and, Wherel ndNg.dL 88 808887 cadf? podnbPls EXELDY Lhjough the
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
15
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

20 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.

25
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

30 peripheral wall.

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

cavity is filled with an insulating material.

35 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



8. The base tile according to claim7 wherein the top shell is provided
with a plurality of marker, each marker 5 positioned at a | ocation whereby
a nmechani cal fastener passing through a marker in a plane perpendicular to
a plane containing the substrate is spaced fromthe conducting rails. 10
9. The base tile according to clain18_mq%rein the substrate conprises
solid regions beneath the markers. 10. The base tile according to any one
of clainms 1-9 further conprising a tile sealing systemfor providing a 15
wat er - pr oof LR aPo et vieheadj BREntIRbHEei A9l pRse tiies. 11. The base tile
according to claim 10 wherein the sealing system provides nmechanica

coupling bq%weeq¥¥§a%acent.f$uttiq? tiles. 2&312. The base tﬂle accordi ng
T or

to clains 1 B Tt heSTY %l%%aif? n% slﬁﬂen‘]” c%:'ﬁ%lrri1 stese at?%t erally

extendi ng shablels unnongded ongtone sldeabfty hef bageker) ecand marker
'O”Q't“%'“2$0§H€Ewﬁééu£9'leéégfﬂoﬁnﬁ%éfébgfQemgéhéﬁfc9f5€a%§eﬁé£e wher ei n
the tongues™ and grooves are configured so as to enggge wth a groove and a
tongue respezssied ytlorough adpatkar base PliectReFReRTACWAREr PP odf seal

t her ebet weefy 5nd 3001 PBSE the es@ESOF A1 § OsgaYeONEr&h €hai Ms 1-12 30
wherein each el ectrical conductor conprises a conducting rail to which a

plurality of°RFECHRYsT#sl%onnected, the the rails extending fromside to
side of the substrate and provided with a first electrical connector at

one and a conplenmentary second electrical cpnnector a s nd end 35
wher eby*% hegfi rs %Irl%ﬁ%/i?a ec%%%%%‘glor%go Oacj?%ﬂl i nw%gé?}rrls‘?ﬁ%ase tile can
el ectri cal | yulconnete ewnbrassecontdidetegionsabenonnectbe nirkerail of a

second adj acent base - 20 tile to provide electrical continuity between

10. The base tile according to any one of claims 1-9
further comprising a tile sealing system for providing a

15 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.
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 along another side of the base
25 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

30 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

35 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



correspondi ng respective rails of the adjacent base tiles. 14. The base
tile according to claim 13 wherein one or 5 both of the first and second

el ectrical connectors is provided with a degree of resilience so as to
apply a mechanical bias force between first and second el ectri cal
connectors when coupl ed toget her, the_n% hani cal bias acting to nmaintain
coupling between the first and second el ectrical connectors. 15. The
base tile according to claim 14 wherein the first electrical connector is
in the forntbkeataoeketidndetpetrieebnecet betitradPeevdfector is in the form

of a plug 15 provhsiedi Myt R OPecOivaDrgi1adbal tyeresibeent 98¢ agiBes. 16.
The base tile according to any one of clainms 12-15 wherein the first and

second el ectrical connectors are configured to maintain electrical
connecti on D¥er hebgsedet s noeo d anget of c sejrar A3 i wne bet meemne adf acent

base Lid €8, 4( o he, Dage, L1 8,3060081891 08Py onecQlnCLabPE 1516 wherein
the plural ity of conduc rng rails are arranged in ) parrs to provide
nom nal posprévidedidvielyatidegres| sffoesitoedeet $onadftel @eP+ycity. 18. The

base tile agcordingat opLhai fddde WOSERLON t BErs CORMYCEEROnH ALY SctPigREN pair
are arranged so that their 30 respective posts are alternately di sposed in

a line runnFoRNeFordSi Bect oCeecof CegRt Bate ?¢?emGQQ?n#ﬁ%lb%§%stile
accordi ng tocelay mdnahetein tbepl CONAbStEEn rahé sfi pseashdpattond e
configured S£%t ir 35 respective posts are in alignnent. 20. The

K hatt?el 3 g
base til%e atcBrdi hgto"AAYSOh& df clainms 1-12 - 21 wherein the el ectrica
conductor conprises wires. 21. The base tile according to claim20 wherein

the wires pare configured 1o, enablgygustom conngcti ophdpethecROSES L0

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 connectors are
configured to maintain electrical connection over a

20 predetermined rarige 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
25 palrs 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
30 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

35 respective posts are in alignment.

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



5 provide selectable electrical connection configurations. 22. The base
tile according to claim 21 wherein the wres are connected to the posts to
provi de a series connection between electrical devices connected to the

10 posts. 23. The base tile according to any one of clainms 20 -22 wherein
the substrate is formed with a pluralit 1of_ sockets for seating respective
posts. 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 accor diftRFaio il relsctori ol EIEIFH OB TR bith Wirehe sockets and
the posts is further configured to clanp an end of a wire there between to
provide electrical connectjon between the wire a t he ost. 25 26. The
base tile accor ditfy R Any The of°% %?%tﬁ-%l%%? e"i’r}helf e EHBf each
post is prasddesbnd idumsed fid témgolo @nabde cmchani tal andcled gotsticato
connection to .an electr.li o 3 The b ' ding to
clai m 26 wigFe 't hseeelﬁclfte%cblaineg %i(;@r%{r]l?{s%%l a&pﬁ?% Ity %?I?fr{e%l}[ﬁ%%%gbr °
resiliently supported, radially extending projections, such as fins or

barbs, deposed abaid Jh& POSte AcdBiidhecdastain | apcordingio claim 26
wherein the fitting conprises a radially extending, s%)rl ng and one or - 22

nore el ect &Y VP EDMRRIEIS HeL Pried eetF RS sHac PFIBHIE e SEpt$hg wherei n,
the free endpfedtiermasdt wddh bel passeeh]l devices connected to the

10 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.

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 the wire and the

post.

25
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.

30
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.

35

28. The base tile according to claim 26 wherein the

fitting comprises a radially extending spring and one or



through a 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 projections. 29. The base tile according to claim26 wherein the
fitting conprises a conbination of a screwthread formed on the free end
of the post and a nut adapted to be 10 rewed onto the screw thread. 30.
The base tile according to claim?29 wherein the nut is housed in a cap. 15
31. The base tile according to claim26 wherein the fitting conprises the
conbi nat i omagte £ Iafrtasided laki AnBEHE NG RHREE G AT PRFRd afigroé‘h Eid

?ﬂi ?cent ”L%fiir{ twrﬁérgéiﬁp,le,th@npl_»@e Se?f&%@&l"@hbé’d"%&h&@ addyeanded shank

at can ass ought holes in t i i .

bor e. Qchrough ag hole in the eeec’érriséalsuéefvaiccee tv?itsr?rtenmélsnérolrgghe 20
bearing on one side of the device to bias an opposite side

5 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

10 screwed onto the screw thread.

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 surface to screw into the

20 bore.



