- 1 ELECTRI CAL CONNECTI ON SYSTEM Field of the Invention 5 The present
invention relates to an electrical connection systemfor providing
el ectrical connection between first and second devices or conponents.
Background of the Invention 10 The present invention was devel oped by
considering the requirenent of providing electrical connection between
adj acent separate photovoltaic cells or tiles as may, for exanple, be
rovided in solar electric 0 5 ided with or solar
glectric roof tiles. EIectFﬁ%&ﬁéaéﬁﬁxébéh#éi§Q$éﬁﬁi separate cells or

tiles may be made using traditional nethods such as: soldering of wres;

20 use of cgggggtb@n blogks.thatusual Iy conprise an insulating block of
mat eri al ho e that receives a plurality of wires and
a screw that can be screwed into the tube to nechanically and electrically

engage t#e %éeEreggﬁt 2avdseief @f@&b@gspkeggn @Q\é@\f%&cgqceomw@%nof
connecti on naéE robl emati ¢ when wused for photovoltaic cells of tiles

clue to theSHekd™f of PH@V&SHHEC?QSH§rﬂﬁa%ecﬁﬁaﬁCBHOPh€e§W8§”o{Lfﬁé cell or
tile 30 thatntissatbachadvtieeca suppembbAgnskructure such as roof beans.
VWhile the invention was initially devel oped with application in relation
to photovoltaic cells and solar 35 tiles, enbodi nents of the present

i nventi on nBycherapptii ed tte anyeappbihcation where it is required to
electrigplly couple two or nore devices or conponents. For exanple - 2

The present invention was developed by considering the
requirement of providing electrical connection between
adjacent separate photovoltaic cells or tiles as may, for
example, be provided in solar electric panels or on a roof

15 provided with or solar electric roof tiles.

Electrical ccnnection between such separate cells or tiles
may be made using traditional methods such as:
soldering of wires;

20 use of connection blocks that usually comprise an
insulating block of material housing a conducting tube
that receives a plurality of wires and a screw that can be
screwed into the tube to mechanically and electrically
engage the wires; and,

25 use of mating plugs.

However such methods of connection may be problematic when

used for photovoltaic cells of tiles due to the need for

the connections to be made on the side of the cell or tile
30 that is attached to a supporting structure such as roof

beams.

While the invention was initially developed with
application in relation to photovoltaic cells and solar

35 tiles, embodiments of the present invention may be applied
to any application where it is required to electrically

couple two or more devices or components. For example



enbodi nents of the invention may be used to electrically couple for
exanpl e one or nore sensors in an array to a processor. 51t is to be
understood that, if any prior art publication is referred to herein, such
reference does not constitute an adm ssion that the publication fornms a
part of the common general know edge in, the art, in Australia or any
other country. 10 Summary of the Invention An el ectrical connection system
for prOV|d|n el.ectrical nnection.between first and second .devices, the
15 electrlca%bcgnwgggloﬁf %gFeﬁ988Hﬁ?P§| gy RE Féﬁgtt8n§?8FE6ﬁFl al
connecti on postlet heroexeaphe post clhavicmg tenstrandnseecondrendsp, the first
end configpgggegg F[ectrically connect with a first device, and, 20 at

| east one electrical connection tube, the or each tube having an opening
to receive and provide electrical connection with a second end of

respective pests, candeenddc¢anpeat ehstat eaghyaélr%rea%%ubﬁecate%n the
end connectors c%nfl red to eIectrlcaII connect with end 25 connectors of

an adj acent 'fub&’#héFEi n°al'§E€6Rd 8@9Pcéeé§ﬁe“6§ @P@étPPEaFP?SEéﬁHéEted
with the endncadmeefsﬁ)bnof:hattﬁbé papdithenehy rel-gect i pakkyogonpected with
the first dey . The gpenin each be y conpri | ongi t udi nal

sl ot 30 forgreﬁgpvgenefﬁg 388%%8885 %ﬁ n? %He-P8§59368|ﬁ§|a“§|ot
bei ng open athbeaspuoheyend of the tube In one enbodi ment the | ongitudinal
sl ot opgns onto both ends of the tube. 35 The system may further conprise

at | east one secondary slot extending fromthe |ongitudinal slot, the or
each Summary of the Invention

An electrical connection system for providing electrical
connection between first and second devices, the

15 electrical connection system comprising:

at least one electrical connection post, the or each
post having first and second ends, the first end
configured to electrically connect with a first device;
and,

20 abt least one electrical connecltion tube, the or each
tube having an opening to receive and provide electrical
connection with a second end of respective posts, and end
connectors at each axial end of the tube, the end
connectors configured to electrically cennect with end

25 connectors of an adjacent tube wherein a second device can
be electrically connected with the end connector of a tube

and thereby electrically connected with the first device.

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

slot being cpen at least one end of the Lube.

In one embodiment the longitudinal slot opens onto both
ends of the tube.

The system may further comprise at least one secondary

slot extending from the longitudinal slot, the or each



- 3 secondary slot configured to receive and provide electrical
connection with the second end of a respective post. 5 Each tube may
further conprise a first conductor extending between respective end
connectors and electrically coupled with a first group of secondary slots,
and a second conductor extendi ng betweemn respective end connectors and
electrically coupled with a second group of second slots, 10 wherein the
first and second .conductors are electrically, isolgted fromeach other. In
one enbodin%ﬁFOSPaFHeS§§§tEﬁpéégﬁrF b50i§eFé9FﬁeF“ pPGviI’dER wi t h

conpl enent aryecoupkingscaheeachnendtho chib senablle emec hanic ak speupliveg

bet ween adjgggg( tubes. Brief Description of the Drawi ngs An enbodi nent of
the present invention will now be 20 descri bed by way of exanple only with
reference to the acconpanying drawings in which: Figure 1 is a schematic
represent at kapnof upe ﬁbgckhk@ﬁbr cORpestion RSt i Begnperated. oy the

el ectrical connection 5 system Figure 2 is a perspective _view of an

el ectrical BBGhHBEL bRSPEGh&VENEBFpEPATEE L PASt RECePeBELT &SP [égnREEPII6H
system Figure 3 if$ratplgaﬂu%ti ew @fgcbhﬁawbelah@v\naha gi g@&gng; and, 30
Figure 4 is ection _view.of a tube shown in Figure an . Fiqure 5 1is
a section efggg %%ﬂrv?ékﬁ89l8gb§§§wFFPereFRSSFﬁB a?Bé Fﬁnﬁﬁcéﬁﬁédﬁﬁgnt of a
the el ectricakbctconnédyi onupystiemiih aceordancerwiiphothecpresentlcds,

| nvention, Fhgueen6ehs i1tep §havabkonqviewaat-Lhe bage tLle showy,in

Fi gure 5;
isolated from each other.

In one embodiment of the system each tube is further
provided with complementary couplings at each end to

15 enable mechanical coupling between adjacent tubes.

Brief Description of the Drawings

An embodiment ¢f the present invention will now be
20 described by way of example only with reference to the

accompanying drawings in which:

Figure 1 is a schematic representation of an electrical
connection post incorporated in the electrical connection
25 system;
Figure 2 is a perspective view of an electrical connection
tube incorporated in the electrical connection system;
Figure 3 is a plan view of the tube shown in Figure 2;
and,
30 Figure 4 is a section view of a tube shown in Figures 2
and 3;
Figure 5 is a section elevation view of a base tile
incorporated in an embodiment of a the electrical
connection system in acceordance wilkh the present
35 invention;
Figure ¢ is a top elevation view of the base tile shown in

Figure 5;



- 4 Figure 7 is a bottomelevation view of a cover tile incorporated in
the photovoltaic tile assenbly; Figure 8 is a top elevation view of the
cover tile shown in Figure 7; 5 Figure 9 is a lateral section view of a
photovoltaic tile assenbly incorporating the electrical connection system
base tile and cover tile; and, Figure_1Q is a transverse section view of
the photovoltaic tile assenmbly shown in Figure 9. 10 Detailed Description
of the Prefgrred E odine t Refe to the accompanyi ng dramnngs and in
particul ar “FPgtres 1%afd Qttaﬁ EEBHG MeRt V&FWt RE & BEFFFCcAl'%5 connecti on
system 10 foncprpurdtag ehechei pabtoonneattonilbehweennfiiyrst and second

devi ces co ne or re eIe trical connection post 2 hown in
Figure 1) gﬁ55§%§ 2o ®1ror & glec rlga "connéce ?0§E9u5e96f4%6} Qﬁ 'K Fi gure

2). Each postk EQ@has a:;first end 16 and a second opposite 20 end 18 wher e
the first epd;lfais ‘EQ”B'QHEggaﬁoseEL?SEr{&éM fcgnpﬁgfco%ﬁéaﬁcfﬁém dev' ce
such as a photovoltalc cell 20. As seen nost clearly 1n Figure

tube 14 hasa%ﬁe%ﬁéﬁlh@CQQPPéaFéﬁélQEeaﬁHeﬁFévFaé C@Pé@?rﬂ@aISEehﬁ@ctlon
with the second endel8nefcavab respectihMe post 12. First and second end
connectors 24 and 26 are rovided at resEective oggosite axi al inds of a
connection t uBB-34’ l%n%b B BRECT 5 eR- Bl 88t Vi €Yl T coNfieBt'PbRVBet #eEn

adj acent tubesel4ssdihelendhceonnést Bigur249and 26 facilitate el ectrical
connectjion with a second 30 device. In the enbodi ment described in greater
detail bel ow where the electrical connection system 1.0 is incorporated in

a photovol PaieitefiePassenbl yont hé pheot ByvefearedcBibsd20enay

Referring to the accompanying drawings, and in particular
Figures 1 and 2, an embodiment of the electrical

15 connection system 10 for providing electrical connection
between first and second devices comprises one or more
electrical connection posts 12 (shown in Figure 1) and one
or more electrical connection tubes 14 (shown in Figure
2} . Rach pest 12 has a first end 16 and a second opposite

20 end 18, where the first end 1¢ is configured to
electrically connect with a first device such as a
photovoltaic cell 20. As seen most clearly in Figure 2,
each tube 14 has an cpening 22 to receive and provide
electrical connection with the second end 18 of a

25 respective post 12. First and second end connactors 24
and 2Z& are provided alt respective opposite axial ends of a
connection tube 14 to enable end to end electrical
connection between adjacent tubes 14. The end connectors
24 and 26 facilitate electrical connecticon with a second

30 device.

In the embodiment described in greater detail below where
the electrical connecticn system 10 is incorporated in a
photovoltalc tile assembly, the photoveoltaic cells 20 may
35 be ceonsidered as a first device and an electrical power
management system and/or an electrical storage device such

as a battery may be considered as the second device. Thus



35 be considered as a first device and an el ectrical power managenent
system and/or an electrical storage device such as a battery may be
considered as the second device. Thus - 5 the connection system 10 enabl es
el ectrical connection between the photovoltaic cells 20 and a nanagenent
unit or storage device. 5 Figures 5 -_10 depict photovoltaic tile assembly
28 incorporating the electrical connection systen110 The tilﬁ ﬁssenbly
28 conprises,a base til.e 30 and o e cover tiles 32 eac avi ng one
or nn?g PV %@IIgofﬁechCWhﬁwgtfﬁbng 5&ﬁ€ Sc S ddtGedn SO e G e

assenbl y 28be$weemnamerp@btb@oﬂhalbraadihowml@hdtﬁeHQQQ@%mddﬂnﬁvﬁieﬁa10
the tile ass ? 28.w.l 1, be described to provide context to one o
parti cul ar appll ation of ‘the connection system 10. The base tile 30 is in
the shape and formof a square 15 plate having a planar and substantially

conti nuoys ypper--sSurtage 3d,ithe continuity Of swhi gh g, Hinterrupted only
by a series %frffansverselypéxteﬁ |ngvho gs 36l hrougﬁ whﬁn the posts 12

are insert ed"SAAPGAAELERdE IS8 CorCiRd CBas € CniElcé 130 sy SEgrmad -wi tifhea

plurality ofiwal ks s@fnblllbe 8\/\#&!0&1@1:2@&! vi gdesthe jurdensizde 38 R0 @ AUNDer
parti cul ar enbodi nent, each of the four

of different __sec | S
corners 40 of “the 6 §?I3a§3 P VEGENEE S0P TsBOTE Mt &€ildlE ARhi ch may be
used to receive a nechanlcal fastener such as a nail or a SCfGM/ 25 A pair

4 and 4 he b
118730 b 2 bttt SF R A boaniary Lol L he Lol 6 bt Ons 401 TRE Base

tile 30 furﬂﬁ@ﬁteééﬁérF§e§hﬁabr§a¢8f@xme@d|mgepeppeﬁdmgahabyﬁaemhéOwalIs 42

30 which al sacbeynd respeetivessides ot h@%c%qbb@ ROr 1i.0RS A0y Thg val I's

48 extend betmeen respective adj acent sid
one pdarticular application of the connection system 10.

The base tille 30 is in the shape and form of a sqguare

15 plate having a planar and substantially continuous upper
surface 34, the continuity of which is interrupted only by
a series of transversely extending holes 36 through which
the posts 12 are inserted. An underside 38 of the base
tile 30 is formed with a plurality of walls or ribs which

20 divide the underside 38 into a number of different
sections. In this particular embodiment, each of the four
corners 40 of the bkase tile 30 is formed of sclid material
which may be used to receive a mechanical fastener such as

a nail or a screw.

A pair of parallel walls 42 extend between opposite sides
44 and 46 of the base tile 30 and in part form a boundary
of the solid portions 40. The base tile 30 further
comprises walls 48 extending perpendicular to the walls 42
30 which also bound respective sides of the solid portions
40. The walls 48 extend between respective adjacent sides
20 and 52 of the base tile 30 and the nearest wall 42. By
this configuration, the underside 38 of the base tile 30
is formed with compartments 54 adjacent the sides 50 and
35 22, and a larger central compartment 56 between the walls
42. As shown moskt clearly in Figure 10, the walls 42 are

provided with recesses 58 for receiving the tubes 14.



50 and 52 of the base tile 30 and the nearest wall 42. By this
configuration, the underside 38 of the base tile 30 is forned with
conpartnments 54 adjacent the sides 50 and 35 52, and a | arger central
conpartment 56 between the walls 42. As shown nost clearly in Figure 10,
the walls 42 are provided with recesses 58 for receiving the tubes 14. - 6
To assi st in providing waterproof coupling between adjacent tile
assenbl i es 28, each of the base tiles 30 is provided along two

| ongi tudi nal edges with laterally 5 extending tongues 60 each of which is
provi ded wi Th abshgttﬂdipabbydEX@endLngEUBBEEOSpahSgGBeQNeEHEir upper and

| ower surfa rogves . 6 are  fo e.
r emai ni ng t§§§5|%§§ gﬁﬂgh as§5¥ geggo ?ECEPV|%g5?h ?o%g Qsléo of
adj acent baseovitied QGOHQ1OWG@i@n@nhgdﬂnapae@gealaitholﬁtguaé$y1 2, 9 and

10, it can epgeﬁgﬁﬂ?tB@Eg§§§h6@0§5cgzofsw59cﬁh?sfBEngEeQ IEPE having an
Openl ng at Its firs for receivi ng an end ormof a

r ubber gronﬁ%FQG%Ud?%%léhdeééﬁné%“@r6ﬁﬁﬁﬁf1§e€€5nﬁ9 pe fbrrBduBPes

resilient n@h@rL@weﬁug@ra§cégbberwoa@@mp§eﬁ@h@hﬂ§dgtaob@§ end,;16 by one or
both of an _interference fit and.the u dhesi.ves. r exanpl t he
gronmet 66 h&y bd %i%@?d%gemf?ﬂaénbV%rEV?t?l i efrEﬁﬁTQ?ﬁﬁtféﬂe SBS t hat
are conpressed byceénsentgi oneofo2Quehescqromet66=hnt batber ebds160t o t hereby
providgsan interference fit. Additionally, adhesive may be applied to the
ribs or on the inside of the post 12 at end 16. In a further variation
however if Beb¢rednyghencapsthaylbe téoFhedrésom a2cofibindt idn of aabhreaded

fastener angas25nrubber-seal ,and/ o Y‘@Sbﬁrtlﬁgt%%d09n ar shank 9; %,he
fastener by a head, of the fas?ener with a conpl enentary threaa

engagi ng t h&' faRtehey fbrived | h&fHePiel poser receiving’an end cap in

the form of a rubber grommet 66. The end cap or grommet
15 66 may be formed ¢f a resilient material such as rubber
and 1s retained in the end 16 by one or both of an
interference L[it and the use of adhesives. For example,
the grommet 66 may be provided with a plurality of
circumferential ribs that are compressed by insertion of
20 the grommet 66 into the end 1¢ to thereby provide an
interference fit. Additionally, adhesive may be applied
to the ribs or on the inside of the post 12 at end 16. In
a further variation however 1if desired the caps may be
formed from a combination of a threaded fastener and a
25 rubber seal and/or washer retained on a shank of the
fastener by a head of the fastener, with a complementary
thread for engaging the fastener formed inside the post

near end 16.

30 The post 12 is ilself made of an electrically conducting
material such as steel or stainless steel so that
electricity can flow between the ends 16 and 18 of the

post 12.

35 In the illustrated embodiment, the post 12 is formed with
a pair of circumferential and axially spaced apart grooves

or recesses 68. The recesses 68 receive corresponding



near end 16. 30 The post 12 is itself nmade of an electrically conducting
materi al such as steel or stainless steel so that electricity can flow
bet ween the ends 16 and 18 of the post 12. 35 In the illustrated

enbodi ment, the post 12 is forned with a pair of circunferential and
axially spaced apart grooves or recesses 68. The recesses 68 receive
corresponding - 7 protrusions forned in the holes 36 in the base tile 30

into which the posts 12 are inserted. Protrusions mate wth the grooves or
recesses 68pF8t$8FﬁPESméPéPﬁF06P §g§IhOB§F &n+8athepogce13 1afd *Ohe base
tile 30. 5 Ancondudthvehappbrgs7Q2i sarel eekeircakly connectkednw thtand

mechani cal | y.cou d the end 18 of ea ost. 12. Thi ma e achieved
for exanple%5§ﬂs§b§e9%§8v8% 850 eﬁ%?&?ﬁg%@tﬁg gﬁfﬁnﬁ 76%85 5%Phesgﬁ 18.
However in kRefuetheratd pastatlvoandt hbesprisngsi76 Ay be fornmed separately
from the post 12 and attached to the post 12 after its installation. For
exanpl e this may be achieved by use of a screw and a separate spring
retai ned on*t RENABSAL8E FREINgcrEwldherect hécsddewceancbéerhiéadi agly

engaged W theandbimatipgcbhpead terned endthe bmskdenohbothejpost th2sat end
18. In this var'atiog.thelpgst 12 cox%d be p QV|ded with an external screw
thread to eﬂﬁ%léetﬂg Pt bChe®EElBnEd Y iPO“§ 0B PFafB br VALEELe rat her

t han bei ng puoshedrt hgoughcathokke kndyeét.a Huwkther passi bLetwati ati on the

20 first, en be r W .th-an integral cap or _head. reviously
nentio?éﬁ, 23%25?2%8'1ZE§0%§?ﬁ58§ gﬁ op nggg%ofgeEoSF 8593815ﬁ§f590vide
el ectrical &bAneestohnZwinH theackedohd énd 28sof 1d péstrl2tsEach opening 22

conprises a;2schongttydi nak.sl gt.,421whighs thtBESagﬂ?QQEHEBQ’u%ét%@ds

a screw and a separate spring retained on the head of the
screw where the screw can be threadingly engaged with a

15 mating thread formed on the inside of the post 12 at end
18. In this variation the post 12 could be provided with
an external screw thread to enable Lhe post to be screwed
into a substrate or article rather than being pushed
through a hole. 1In yet a further possible variation the

20 first end 16 may be formed with an integral cap or head.

As previously mentiocned, each tube 14 comprises an opening
22 to receive and provide electrical connection with the
second end 18 of a post 12. FEach opening 22 comprises a3

25 longitudinal slot 72 which, in this embodiment, extends
for the entire length of the tube 14, together with a
plurality of secondary slots 74 that extend from the
longitudinal slot 72. The secondary slots 74 comprise a
first length 76 that extends in a circumferential

30  directicn, a second length 78 Lhat extends in the axial
direction and & circular portion 80 which is configured to

act as an electrical contact.

The first end connectors 24 may be in the form of a spring
35 loaded or biased pins or plugs while the second end
connectors 26 may be in the form of scockets. The pins or

plugs 24 can be retracted to lie substantially flush with



for the entire length of the tube 14, together with a plurality of
secondary slots 74 that extend fromthe |ongitudinal slot 72. The
secondary slots 74 conprise a first length 76 that extends in a
circunferential 30 direction, a second length 78 that extends in the axial
direction and a circular portion 80 whigh s configured to act as an

el ectrical contact. The first end connectors 24 may be in the formof a

sprin 35 ade .0r_biase i-n u ile the second e connect ors
22 nas be |%R?he form’ fegg Eétih ﬁgkggﬁémgpflgguggUQElggn ge “f&tracted to
li e substantibkbylfil ushnwkt hurt8crt heradiacent terdsof:-kthe Pdébealdadubi ng
coupl | ng Clukneohuiesolds LD Bol ELNSE VALEaLLOR, e, sackels 26 my al so

be forned so as to i near retracta e under t uence of a bias
nechanlsn1sﬁﬁﬁlagnéesﬁflﬁgbééstﬁaﬁhgﬂ#ﬁ@yseah agt andriranoheécakinal direction

fron1anfadj@ﬁeptcagnexeénahent@he d4:izhnqyetca;ibur thef Mﬁrbéﬁbg@ntthe first
connectors 24 e in the_form of sgrlngHblased el ectrically conducting

balls that &F& Pgtépﬁeﬁupﬁ the &Bj 4Eént eHATOFTtKertdbeCl4 ARE 4FéShi ased
so that a 1Bopoettonsobieaah belhncaheexbemdofregkﬁh@ axkakdend of the

tube 14 whi | Ln t ai the t ube variation, the second
end connecto?%ggélga ¥ e” |ngPﬁ P ki HQ %EBE déSFé%glgnénfSPﬁed in the
opposi te enddofcehe endbeflﬂh&otUbecéﬁvang poetboasedeDhehbalbs ext endi ng

from %5 an, egtégﬁngftethlbél1AeahseggéﬂankrEQOEhghsxﬁgguggg ak i s

parti cul ar nbodi ment, there are two first end connectors t onée end
of the tubet%2eahfl virdlsebBnbdendteonnect br he6tabeahiz20 dppobite end of

the tube 14vaAihiish, condustern82engonpaetstone ok the first end egppectors
24 to one of the secoqd end conne%tors 26 and al so provides Iechrlcal
ups or depressions rformed 1n the opposite end of
tube 14 for receiving portions of the balls extending from

15 an adjacent tube 14.

As 1s evident from the Figures, in this particular
empbodiment, there are two first end connectors 24 atbt one
end of the tube 14 and twe second end connectors 26 at an

20 opposite end of the tube 14. A first conductor 82
connects one of the first end connectors 24 to one of the
second end connectors 26 and also provides electrical
coupling with a group of the secondary siots 74 and in
particular the circular portion 80 at an end ¢f each

25 secendary slot 74. Similarly, a second conductor 84
provides electrical connection betwsen the other first and
second end connectors 24 and 26 and a second group of the
secondary slots 74 and corresponding circular portions 80.
More particularly, the conductors 82 and 84 provide

30  electrical connection to alternate circular portions 80
which are electrically connected with positive and
negative terminals E6a and 86b of the PV cells 20. Thus
in effect, the positive terminals 86a of each PV cell 20
is electrically coupled with the conductor 82 while the

35 negative terminals 86b of each PV cell 20 is electrically

connected with the conductor 84.



coupling with a group of the secondary slots 74 and in particular the
circular portion 80 at an end of each 25 secondary slot 74. Simlarly, a
second conductor 84 provides electrical connection between the other first
and second end connectors 24 and 26 and a second group of the secondary
slots 74 and corresponding circular portions 80. Mre particularly, the
conductors 82 and 84 provide 30 electrical connection to alternate circular

portions 80 h el ectrical ly connected itive and negati ve
termnals 8 &QQ%% §gn%lF %%e ﬁodhéﬁﬁ’ 25 T O rn 5@% &t e Positi ve
term nal s 8@&nefragacls PVegelinad® 8its )elaget rincalbey fmurploéd Qhirtchuctthe
conductor BAWhil &t he dRnegative Lenals B of, each Au.Lel) 20 19

electrically connected with the conductor t'erm nal's '86a and
86b (her ei n&fEEL Ilefarlred e uch 1 Vgeferdlaces - t Somitmalts b86Wecar élien the form

of through pheles 187 ahor med ishireach scover i he 132 and mravided with
el ectricall i Cont act between the 5 posts 12 and the

conducti ve _surf
surf aces of%Pﬁgrh Pé?SS%%fGP %ﬁneﬁﬁgrl€6véﬁr€aF€Sf§? ARG RS téxtleri or
surface for prheipestdct? ripaovicdepeliect.ri gal scoupldnghcTe 1erhance it he

el ectrical i ng, e t .12 may be further provided with one or nore
bi ased contaggggﬁrgécgégs g%%as%sgéyngg gPrt%' |P§ﬁ€lf§dn§ﬁ6 r§788 “dear the

first end 180rFhéigpeidngsn88ctayubdacien thehf esmsber nexanpl eeafi ltikose

CO”nanM)fOH@Qb@@S hanapa @hgg%lrs%a%adaﬁ%al %Rg %%r%n ubg 14 nay be
provided with sone form_ 15 mechani cal coup 0 enable coﬁbllng of

t he ends ofl“aHF§céﬁFmt§Bése§4mpiﬁl§fn§9056 &@Wﬁ@@éﬁ fornekanpl'éabynésone
formof intenf:esence fit, or by the use of "click connectors" between
adj acent tubes 14. The specific form of the nmechanical couplings at each

end of the tube are
Bach axial end of a tube 14 may be provided with some form

15 of mechanlcal coupling to enable coupling of the ends of
adjacent tubes 14. This may be achieved for example by
some form of interference fil, or by the use of “click
connectors” between adjacent tubes 14. The specific form
of the mechanical couplings at each end of the tube are

20 not critical bteo the function or operation of embodiments

of the connection system 10.

The manner of operation of the electrical cennection
system 10 will now be described with reference to the

25 process of construction and installation the tile
assemblies 28 on a structure such as a timber roof frame.
Initially, posts 12 without their corresponding cap or
grommet 66 are pushed into the holes 36 formed in the base
tiles 30 with the second end 18 being pushed through the

30  hole from the surface 34. The posts 12 are pushed to the
extent that the end 18 and in particular the spring 70
extends intoc the recess 58. The peost 12 is dimensionead so
that the first end 16 extends above the surface 34 when
the spring 70 1s located within the recess 58. Once all

35 the posts 12 are inserted into the holes 36 in the base
tile 30, respective tubes 14 can be placed in

corresponding recesses 58 with the ends 18 and springs 70



20 not critical to the function or operation of enbodinents of the
connection system 10. The manner of operation of the electrical connection

system 10 will now be described with reference to the 25 process of
construction and installation the tile assenblies 28 on a structure such as
a tinber roof frame. Initially, posts ]2 without their corresponding cap

or grommet 66 are pushed into the holes 36 formed in the base tiles 30

with the se ond end 18 n u d thro h e 30, hole fr m t he surface
34. The posgs fﬁegre pU E &%Pgl?Hglngitgﬁg %gt t&glén@a¥8 “gnd in
particul ar theispliggaZOicertiendssiintiontthe tebtess 458ntThetpost 12 is

di mensi oned sq, Lhat  t heLitstaend 16.extends abovesbhe syrtace 34 when

the spring 70 |s | ocated wthin the recess 5 posts 12 are
inserted i ntBStHE A6l 88e36VbR LHe bake tHPEe7§OlSréé9écﬁpve p@be§l@¢ can be

placed in gperespaRdiRgsr 86eS8eS s §§1ﬁ@%h7bh%fe@g§h1§o@@d15p5k@95 70 - 10
| ocated in tge | ongi tudi nal slot 2 This ma pically achi eved by

e
sliding a t@Bé?a" nPoCPF§eSP8§Bé89|§§CP8€§§§ §éo§o¥€hatTPﬁet§B€§n@aYO i's
| ocated inshde bt trheatuhbenlda Thettube éqéaEStslmdetmeagpQSbEIQHeS wher e

the ends 18.and, sprin f eag o] 12 are, acen a cor.respondi ng
secondary SF 954Ee?ﬁggtige§ nay S Eeﬁhbe rgﬁatgdp V-8 %F?tﬁﬁg Zgual to
the |l ength efijahentfihst skengtlhlZ6goh d8shbot tW4 secasdtoypkace t'He ends 18

adj acenty t henserond hepothABpal oLhe,serondany -ALoL. 14, fhgrzp*@lgub% -may

then be again slid he axial direction so ocate the ends
18 within tfg EPréHPéﬂlypéPFﬁéﬁ 80ewkbASt A8 §bkﬁhg ?CebéaﬁFHéaégalnst an

inside surfpaeeieh tbewtubherdd apeutqthe skkeyhar aparhikena804in:Thus
el ectrical con ectlog g nOM/grEV|de froH1the 5 fermnals 86 via the
posts 12 t o°Phe?condbct BF tg? a out e circular portion B8O.

Thus electrical connecticn is now provided from the

15  terminals 86 via the posts 12 tc the conductors 82 and 84
and thus to respective first and second end connectors 24
and 26. The base tile 30 can now be fixed into place on
the supporting structure for example by driving nails or
screws Lhrough the solid portions 40 onte underlying

20 alements of the frame.

A second tile which has been assembled in the same manner
as described above can then be laid adjacent the tile
previously lald with the respective tongue and groove

25 portions mutually engaging each other. Electrical
connection between adjacent tubes 14 is achieved by the
mutual engagement and electrical coupling between the
first or second end connecters 24, 26 of one tube 14 and
the second and first connectors 24, 26 of an adjacent tube

30 14, Thus an electrical connection path is formed along
the adjacent tubes 14 to a second device such as an
electrical energy management unit, or a storage device

such as a battery.

35 Modifications and variations in the electrical connection
system 10 that would be obviocus to a person of ordinary

skill in the art are deemed to be within the scope of the



and thus to respective first and second end connectors 24 and 26. The base
tile 30 can now be fixed into place on the supporting structure for
exanple by driving nails or screws through the solid portions 40 onto
underlying 20 elements of the frame. A second tile which has been assenbl ed
in the sane manner as described above gan_then be laid adjacent the tile
previously laid with the respective tongue and groove 25 portions mutually

engagi ng each other. Electrical k£ connection between adjacent tubes 14 is
e oved by CCRECATT RF eAGHgobAt TARIZE S0t Pt CGapl We Hebaien "Fre
first or secona e€hd eonmectiessr2$; 26 afhidonéct upe<tdcand!athe.second and
first connectors 24, 26 of an adjacent tube 30 14. Thus an electrical
connection path is formed along the adjacent tubes 14 to a second device
such as an SeF&ctpré¢dicetergy mafagemdnt lgnist magr lacsudeaderdeviroe lesuch as

a battery. 33 -Mdifieatiionssand varhatkons s the ebectrieak connegki on
system 10 that woul d be obvious to a person of ordinary skill in the art
are deemed F8-BETWCRRIMN3t RéTEHOPE 6 CFRESLCt1CNpr edBNEUIFAVERAL | on, the
nature of whhebdisehe baedeterniinedndf serchherabevetdesariptilanpand the

ded cl ains, Such dificati iati include f I
ST arming t hE PiBeb 14 Fo"Ribve H Sqiir 6 b 6L e o0 tiGN SHAPE  FAt hér t han &

circul ar cross-bectironedl prsnehidn fephodinnentutlheiskotna?2rand secbondary

slots 7&)““Hgd89§st58F;B? QBbBQ?_ﬁﬁﬁfhéﬁgeeﬁkeHBSdf%9%ct§%§81the posts 12

may be formed primari roman insulating material such as plastics or
rubber and Ravevenb&dded eleerrireaructonduetorserdrariow- cohduttiean of

el ectricityenbUAtRehtsepbodhrent s-of-jthe ebeetkigal, conpeqt BN sy skem 10
may be wused Ln any aepllc?tlon,mhere it iis desired to

used 1n” any application where it 1s desired to

electrically connect two or more devices or componenbs,

15 not only for photovoltalc tiles.

In the claims of this application and in the description
of the invention, except where the context reqguires
otherwise due to express language or necessary

20 implication, the words "comprise" or variations such as
"comprises" cor "comprising" are used in an inclusive
sense, i.e. to specify the presence of the stated features
but not to preclude Lhe presence cr addition of further
features 1n varicus embecdiments of the invention.

25
It is to be understood that, if any prior arl publication
is referred to herein, such reference does not constitute
an admission that the publication forms a part of the
common general knowledge in the arl, in Australia or any

30 other ccuntry.



el ectrically connect two or nore devices or conponents, 15 not only for
photovoltaic tiles. In the clains of this application and in the
description of the invention, except where the context requires otherw se
due to express |anguage or necessary 20 inplication, the words "conprise"
or variations such as "conprises" or_"g¢genprising" are used in an inclusive
sense, i.e. to specify the presence of the stated features but not to
precl ude thgl resence or addition of further features in various

embodi nent s~ 6f "the invention. 25 It is to be understood that, if any prior
art publication is referred to herein, such reference does not constitute

an adm ssion thaft LL.cat | 1R, a of the _common general
know edge in‘theA%r%?e?ﬁp Eg?rgﬁﬁgégﬁggﬁysgggégtEg% §68H ggggj 12 - d ains:
1. An el ect®iealrconneepipacsysnehriorepr 6¥idrngndebeetniicakvionnecti on

bet ween =f i r stc andesepond: devhcesrioR thecehectnpeakiggnnection system
conpri si ng: one el ectrical connection post, the or each post

at | eas _
havi ng first andagei%ﬁﬁteﬂﬂg,e%ﬁ%tFFF§% eRdncebnPiglPel  t 678l eEt FREAl |y
connect withoatfhasingeyieet anndsedOnatcheast tpaeretget ehgal connection

tube, the or_each _tube having an ening to recejve and prqvide electrical
connecti on %??ﬁl u%%@o%% %%%Cg?l?%ggéc??ggeBBsW§Ehaﬂd§éﬁag g%ﬁh%@tors at
each axi al ®nd, of the tube, the end connectors configured to electrically

connect; gwi t h epda€51g9ggegﬁgrglgégﬁggﬁgjgg§g£c£ygg p@géeiph?uégcgggadevice

can be electrically connected w e end connector of a .
t her eby el eEt?F clad V" gonneePedi Wit hot hectivstadevpeevide electrical

connection with a second end of respective posts, and end
connectors at each axial end of the tube, the end
connectors confiqured to electrically connect with end

15 connectors of an adjacent tube wherein a second device can
be electrically connected with the end connector of a tube

and thereby electrically connected with the first device.

2. The system according to claim 1 wherein the opening
20 in each tube comprises a longitudinal slot for receiving
the second end of a post, the longitudinal slot being open

at. least one end of the tube.

3. The system according to claim 2 wherein the

25 longitudinal slct copens onto both ends of Lhe tube.

4. The system according to claim 2 or 3 further

comprising at least one secondary slot extending From the

longitudinal slot, the or each secondary slot configured
30  to receive and provide electrical connection with the

second end cf a respective post.

5. The system acccerding to cleim 4 wherein the tube
further comprises a first cconductor extending between

35 respective end connectors and electrically coupled with a
first group of secondary slots, and a second conductor

extending between respective end connectors and



2. The system according to claim1l wherein the opening 20 in each tube
conprises a longitudinal slot for receiving the second end of a post, the
| ongi tudi nal slot being open at |east one end of the tube. 3. The system
according to claim2 wherein the 25 longitudinal slot opens onto both ends
of the tube. 1. The system according_toyclaim2 or 3 further conprising
at | east one secondary slot extending fromthe |ongitudinal slot, the or

each secondary sl ot nfigured, 30 to receive and provide electrical
connect | on i LhofRe? SacondPEnd Bf & Pespoctiva Bobt ol 5 ethat s epear
accordi ng teheraim dhehéiesh thd tubendfurthertcoaprirseslactiristléonduct or

ext endi ng b§E$@§9e§5f%8ﬁp88EbV8tﬁQ connectors and el ectrically coupled
with a first group of secondary slots, and a second conductor extending

bet ween respective end connectors and - 13 electrically coupled with a

second gy oup, of $§§0895§E@t§cco\6@§ﬁﬁi ot heyf Lhst cand) segend copductors are
el ectricall i solated fromeach other. 5 6. The system accordi ng to any
one of clai HES1®I 5 GheFefACEhBREr CBHER“EAE 8bnABEt 5P YaffohBendPsf t he
tube conprisesrasésrst feconnecvonctbat cantbeanovwedmbetwepn:ananextended
and a retract itign. 10 7. The systemaccording to claim6 wherein the
first conn%%?%?ggé %?gs%drggﬁ%Faeghgxgi'éﬁaéd position. 8. The system
according to claim6 or 7 wherein the or each end connector at an opposite

end of jhe fube %ﬁeCQ?PEéﬁe§céo§8§9!1i’_dt8089§%% L%ré?ﬁewgn?i@st _
corresponding first ctonnector. 9. The system according to claim8 wherein
the first <conneetor 18 bhasef HKOpRug pihn andcadpdl Posapndotthe second 20

connector is a socket.
8. The system according te claim 6 or 7 wherein the or
each end connector at an opposite end of the tube
15 comprises a second connector for receiving a corresponding

first connector.

9. The system according to claim 8 wherein the first
connector is one of a plug pin and a kall; and the second

20 connector 1s a socket.

10. The system according to any one of claims 1 - 9
wherein each tube 1s further provided with complementary
couplings at each end to enable mechanical coupling

25 between adjacent tubes.

11. The system according to any one of claims 1 - 10

further comprising a cap for each post, the cap and the

first end of the post configured to engage each other, the
30 cap having a head that extends laterally of the first end

of the post.

12. The system according to any one of claims 1 - 11
wherein the posts are formed with at least one recess with

35 at least cone circumferential groove.



10. The system according to any one of claims 1 - 9 wherein each tube is
further provided with conplenentary couplings at each end to enable
mechani cal coupling 25 between adj acent tubes. 11. The system according to
any one of claims 1 - 10 further conprising a cap for each post, the cap
and the first end of the post configured to engage each other, the 30 cap
havi ng a head that extends Iaterally of the first end of the post. 12. The
systen1accorg|ng o an one of a t] 11 mherelﬁﬁthe qogt% are forned
with at |ead &7Feld §QW 9ﬁco§§l§9 t8agl YoRBc O GitPefénti al groove. - 14
13. The syswemraccordi ngata amy @@etoﬁscbabwadbd-wizh wherieism at | east one
post is pfO\%Q%del\éﬂntthe%echﬁ %f %%' 'n'e%'EHo%' egtylcal. .connection deyj ¢e at
the first an t he Sy St'em accor ing to any one of clains
1 13 wherei-hcaPoBéast one post is prOV|ded with a second reS|I|ent

el ectrical connection device at the second end of the post. 10

14. The system according to any one of claims 1 13
wherein at least one post is provided with a second
resilient electrical connection device at the second end
of the post.

10



