- 1 An electrical connection system Field of the
invention 5 The present invention relates to an
el ectrical connection systemfor providing electrica
connecti on between one or nore first electrica
devi ces having a through hol e effeCtrical terminal, and
a second electrical device or apparatus. 10 Background
of the inventionafpglliecdrtichds cpneectushy sgetemed a
photovoltaic tile assenbly for supplenenting the
ener gy needs of a building. 15 The photovoltaic
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coupled together by an electrical connection system
0that conprises a plurality of tubes and connection
postskgtBantiubestaeeigpahedomi thin recesses fornmed in
walTs provided in each base tile and the posts are
supported in holes in the base tile that extend to 30
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The assembly comprises a base tile through which one or

20 more mechanical fasteners are driven for fastening to an
underlying roof structure, and one or more cover tiles
that are attached to, and overly, the base tile. Each of
the cover tiles is provided with a photovoltaic cell for
converting solar energy into electrical energy. The cover

25 tiles are electrically coupled together by an electrical
connection system that comprises a plurality of tubes and
connection posts. The tubes are seated within recesses
formed in walls provided in each base tile and the posts
are supported in holes in the base tile that extend to

30 these recesses. FEach tube is provided with a slot and a
dog leg recess leading form the slot for each post. The
slot is placed over the end of a row of posts and then
rotated to engage the ends of the posts in respective dog
leg recesses.

35
Opposite ends of the posts are disposed above the surface

of the base tile and can pass into through hole electrical




Qopposite ends of the posts are di sposed above the
surface of the base tile and can pass into through
hole electrical - 2 termnals provided on the cover
tiles. A pair of electrical conductors is enbedded in
each tube and are electrical Fy2insul ated from each
other to provide nomnal positive and negative
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In the clains which follow and in the preceding
description of the invention, except where the context
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In the claims which follow and in the preceding
description of the invention, except where the context

20 requires otherwise due to express language or necessary
implication, the word “comprise” or variations such as
“comprises” or “comprising” is used in an inclusive sense,
i.e. to specify the presence of the stated features but
not to preclude the presence or addition of further

25 features in various embodiments of the invention.

One aspect of the present invention provides an electrical
connection system for providing electrical connection
between one or more first electrical devices or

30 apparatuses each having at least one through hole
electrical terminal, and a second electrical device or
apparatus, the electrical connection system comprising:
a plurality of conducting posts, each post having a free
end configured to connect to the first device via a

35 respective through hole electrical terminal, and a
plurality of electrical conductors that electrically

connect the posts together.




end configured to connect to the first device via a 35
respective through hole electrical termnal, and a
plurality of electrical conductors that electrically
connect the posts together. - 3 1In one enbodi nent each
el ectrical conductor conprises & —conducting rail to
which a plurality of the posts is connected. In this
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30 rail.

In one embodiment, the first electrical connector is in
the form of a socket and the second electrical connector
200 1is in the form of a plug provided with resilient or

resiliently supported contacts, such as a banana plug.

The first and second electrical connectors may further be
configured to form, when engaged with each other, a mutual

25 contact surface of variable length.

Each post may be either integrally formed with its
respective conducting rail or alternatively formed
separately of and subsequently fixed to its respective

30 rail.

As an alternative to the conducting rails, the electrical
conductors may be in the form of one or more wires, or one
or more conducting tracks on a circuit board. In such an
35 embodiment the wires or tracks may be configured to enable
custom connection to the posts to provide selectable

connection configurations. For example the wires or tracks




As an alternative to the conducting rails, the

el ectrical conductors may be in the formof one or
nore wires, or one or nore conducting tracks on a
circuit board. In such an 35 enbodi rent the wires or
tracks may be configured to enall & custom connection
to the posts to provide sel ectable connection
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The"pbstHhg BeSEohf R jufeBOPREE ?Qec%% PhelppRite@ into the
15 pr oveédeendn interference fit to the post. Additionally
one or both of the sockets and the posts nmay be
further configured to clanp an end of a wire there
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w1th a plurallty of sockets for seating respective posts.

20 The post may be configured relative to the post to provide
an interference fit to the post. Additionally one or both
of the sockets and the posts may be further configured to
clamp an end of a wire there between to provide electrical
connection between the wire and the post.

25
A free end of each post is provided with a fitting to
enable mechanical and electrical connection to the
electric terminal. The one embodiment, the fitting may
comprise a plurality of resilient or resiliently supported

30 radially extending projections, such as fins, barbs or
fingers, formed about the free end of the post. In an
alternant embodiment, the fitting may comprise a laterally
extending spring and one or more electrically conducting
projections spaced from the spring wherein, when a free

35 end of a post is passed through the electric terminal, the
spring 1is on one side of the first electrical device to

bias an opposite side of the first electrical device into




enabl e mechani cal and el ectrical connection to the
electric termnal. The one enbodinent, the fitting may
conprise a plurality of resilient or resiliently
supported 30 radially extending prOJectlons such as
fins, barbs or fingers, fornméd Sabout the free end of
the post. In an alternant enbodi nent, the fitting may
corpmitseta Wiathertale progetoendingg spring and one or nore
el ectrically conducting projections spaced fromthe
spring wherein, when a free 35 end of a post is passed
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furth er aspec resent invention provi des an
parallel to the ralls Further, the ralls in each pair may

20 be configured so that their respective posts are in mutual

alignment with each other.

A further aspect of the present invention provides an
electrical connection system for providing electrical
25 connection between one or more first electrical devices or
apparatuses each having at least one through hole
electrical terminal, and a second electrical device or
apparatus, the electrical connection system comprising:
a rail made of an electrically conducting material and one
30 or more electrically conducting posts extending from the
rail, each post having a free end configured to pass
through a respective through hole electric terminal and

electrically contact the electric terminal.

35 A further aspect of the invention provides an electrical
connection system for providing mechanical and electrical

connection between cne or more first electrical devices or




el ectrical connection systemfor providing electrica

25 connection between one or nore first electrica

devi ces or apparatuses each having at |east one

t hrough hole electrical termnal, and a second
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|nE6@$b¢@@eﬂlth a photovoltaic tile assembly in which an
20 embodiment of the present electrical connection system is

incorporated;

Figure 2a is an exploded view of a base tile of the
photovoltaic tile assembly depicted in Figure 1;

25
Figure 2b is a representation of an assembled base tile

being attached to a roof structure;

Figure 2c 1s a partial exploded view of a base tile of the
30 photovoltaic tile assembly depicted in Figure 1
incorporating an alternate embodiment of the electrical

connection system;

Figure 2d is an equivalent electrical circuit diagram for

35 the electrical connection system shown in Figure 2a;

Figure 2e is an equivalent electrical circuit diagram for




Figure 2a is an expl oded view of a base tile of the
photovoltaic tile assenbly depicted in Figure 1; 25
Figure 2b is a representation of an assenbl ed base tile
being attached to a roof structure; Figure 2c is a
partial exploded view of a base’tile of the 30
photovoltaic tile assenbly depicted in Figure 1
i neoepelatitng can abheepat enesbedeneshonh therebeetrpeal
connection system Figure 2d is an equi val ent
electrical circuit diagramfor 35 the electrica
cofngaticol dystemishonfi BRCEigur 8A2af tRegbeee2eils anown in
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el ectrical connectfon system shown i n Figure 2c;
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in Figure 2b and depicting an enbodi nent of an
incorporated 5 electrical connection syste Figure 4
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Figure 5 is a side view of the photovoltaic tile
assenbly shown in Figure 1. and depicting rel ationship
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Figure 7 is a representation of one form of fitting that
may be used in the electrical connection system;

20
Figure 8 is representation of a second form of fitting
that may be incorporated in the electrical connection

system;
25 Figure 9 is a representation of a third form of fitting
that may be incorporated in the electrical connection

system; and,

Figure 10 is a representation of a fourth form of fitting

30 that may be incorporated in the electrical system.

Detailed description of preferred embodiments

Embodiments of the electrical connection system 200 will
35 Dbe described in the context of a photovoltaic tile

assembly 300 depicted in Figures 1, 2a, 2d and 3-6. The

photovoltaic tile assembly 300 comprises a base tile 100




that may be incorporated in the electrical connection
system and, Figure 10 is a representation of a fourth
formof fitting 30 that may be incorporated in the
el ectrical system Detailed descrlptlon of preferred
enbodi ments ~ Embodi ments of theSelectrical connection
system 200 will 35 be described in the context of a
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cougle el ectrical devices
ile embodiments the electrical connection system 200 are

20 described in the context of the photovoltaic tile assembly
300 application of the system 200 is not restricted to
such use. Embodiments of the electrical connection system
200 may be used to electrically couple electrical devices
other than photovoltaic tiles to each other and/or other

25 electrical devises and apparatuses.

Figures 2a, 2b, 2d, 3 and © depict one form of the
electrical connection system 200 comprising a rail 202 and
a plurality of electrically conducting posts 204. 1In this

30 embodiment, the rail 202 is in the general form of a
square section metallic tube or rod. The posts extend
parallel to each other and perpendicular to the rail 202.
Each post 204 is coupled to the rail 202 by a short
transverse link 205. In one embodiment, the posts 204 may

35 be welded, brazed 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
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ot her than photovoltaic tiles to each other and/or

ot her 25 electrical devises and apparatuses. Figures
2a, 2b, 2d, 3 and 6 depict one formof the electrica
connection system 200 conprising a rail 202 and a
plurality of electrically condugtfng posts 204. In this
30 enbodinent, the rail 202 is in the general formof a
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is in the formof two spring arms 212 formed at one
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adjacent rails 202.

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.
Alternatively, the connector 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 will provide a snap-type fitting.

As previously described and shown in Figures 3 and 5, the
free end 206 of each post 204 extends above the first
surface 104 of the base tile 100. The free end 206 is
provided with a fitting 216 to enable electrical
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20 adjacent rails 202. As wll be understood by those
skilled in the art, nunerous different types of
configuration of electrical connectors nay be provided
at the opposite ends of each 25 rail 202. For exanpl e,
the spring arms 212 may be +efdaced wth a banana plug
type connector. Alternatively, the connector 208 nay

be previded wmbho%%gon%n1@0&%Cﬁehgeg10eeh qaneakbsan
whi ch contact the’insid surface of the

| fd&cdriché Fﬁ?@@@e§ﬁrfaéé 6Pl§opﬁﬁélﬁéﬁérzfmbﬁ§9m§P§o the
belpraviided wokipoeenpl ereat phytosbapadcr eeesses fhich is

di b LI h AN
PPEUTHETE SRR LBl TN, TRETGPEVPoREl o dedtri dR°
andnshowetiipnFogutés Phandvbltthe t3%ef i@eiende206ibkd in
204 ex b 4 ;of
RGBBganE e D08 haCr PLE ARG 506 1 “hPoar dRa with a
fitting 216 to enabl e electrical - 10 connection and

OPEUQn@HEYeﬁEEBa@bQﬁ% 69“@&%89nb°2@' aebegbti¢@bed in this
conponent. In this particul ar epbodi ment, the

eF@@FF?&SPtéeﬁpoHQHFVP§ Shﬁﬁétékbﬂéﬁﬁcl?uFEeléfﬁhW&Hlus
papyirdedavt bhthr anghohake b@éﬂhﬂ@b5c88saﬁdc8@onThe Sitting

f h h I bed
R bR FBREERTEg: pBRAF RUCapBI LA oRe NG S 20080RGS5! b2
Fdaecdibeér batefiorfscof chnt bingo2iéeabe desdrivbed phher
&F%ﬁo%gﬁgﬁké'ﬁﬁé' Qe QH%EYﬁ5eBE9§S skilled in the art

appr eci at hat any ot her specific construction
of fitting 216 that perforns the sane function as the

eghedepent ¢ @@ﬁ@&h ed1Ber ghnaht 86msaNsOF §0§[§§abft% of
used Wit h ot her odi nents the ggesent nventlon 5

%sf%%ﬁ?BfoFufF?hblﬁﬁééymﬁFEBOEB rf 38824l Bl GRAPPEY of
resbitenions testheenbky sfipponsedrriadiiabl ylexiendhogn in
PEOLEELLODS ENafe,Tor ol O], OF; Rar by 218, 1 81808 v en1

disposed about the free end 206 of the post 202. Each fin
is formed with a rounded upper shoulder 220 and is spring
biased outward of the post 204. That is, 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
example, the through hole terminal 28. Once the free end
206 1is passed through the connector 28, the fins 218
extend radially outward by action of a spring and their
lower surface bears on and thus make electrical contact
with the terminal 28. It will be further appreciated that
the 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

a diameter smaller than an inner diameter of the terminal.

A resilient cap 222 is fitted to the top of the free end

206 to provide a degree of cushioning to an overlying




Figures 3, 5 and 7. Here, four fins 218 are shown

evenly disposed about the free end 206 of the post

202. Each fin 2Cis forned with a rounded upper

shoul der 220 and is spring biased outward of the post

204. That is, the fins 218 cah 1be noved in a radi al

inward direction against the spring bias to allowthe

fr edoendo2@6 ito tpdes 10hwaeghthtorlexanmpbe]l thenthtoughsystem
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t he connec ext radi al ly
outmard by action of a spring and their |ower surface
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ter mnal further appreC|ate%
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th h | t til 10 f t t 204 h i
1528 oba DL Brcachatal PO TbniReheRkadRer 2t ne thiTeao 226
t oianmadrt énbmt hat etekkedctaveyycvhéyccingunscerbela In one

ci ng, r n i npe - .
B
lofiwaéart@ndh905@pbéﬁ therppeenehd boOs the pfovideyazlob and

degﬁ@eteEmEH§ﬁ'9@'nghéonéﬂ OYEr Ly NGe - féﬂme@h@£9ﬂoét5ﬁ£hd
tile 10 when the el ectrical connection system 200

uthPﬂ?eHaFﬁeé 5BPAr 2elBEPFPR PBOE- panel . Flgure 8
depicts a second formof fitting 216b which 5 conprises

th f th 224 f
R A T e Rt it sl R M W P CL AL S
15 t hambeddeiecscrevedlednbp &heaph?tedd 224. oﬁéef@ap,Zﬂ&zcap
. q , |
ord 7 o R0 RLACDE S L 0Dt 08 ERL 8] Qlopd Btastics
i ngeessiel . 10Thasenardndspossi bhetebleosi bh 1oy hup hee nut
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formed with a b hol e rat her t hr ough hol e.
an O-ring may also be embedded in a bottom surface of the

20 cap 228, to form a seal against the terminal 28 to prevent
the ingress of water and thus minimize the risk of
corrosion of the terminal 28 and the fitting 216Db.
Alternatively, the entire cap 228 may be formed of a
resilient material.

25
Figure 9 depicts a further variation of the fitting 216c.
In this embodiment, the fitting 216c comprises the
combination of a radially extending spring 230 which
extends from opposite sides of the free end 206, and a

30 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
order to couple a photovoltaic tile 10 to a post 204

35 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




In a further variation or nodification, the nut 226 may
be 15 enbedded or carried by a cap 228. In one form
the cap 228 may be fornmed of a transparent or
translucent plastics material. ThIS may assi st
installers in lining up the rnutl2226 with the post 204.
A waterproof seal in the formof an Oring nmay al so be
enﬁadda@ ithia babtiemssur fiaee Qheth&l%OlOapaEZBGehOpﬁéhﬁd

a s aga ter mi_nal to_prevent t he i ngr
of %b er%an %h&g%nFﬁp 28 gée i §k'6 S?rogloﬁgg Srminal
thé8bethegakezsaaﬁdtphepﬁunglngtzaﬁdly Bbt ennakieekypeyond

th%h@”ﬁh%@rﬁ@@ %%%mg%¥éb%ff95geg?9ﬁi alr§§i|i§ﬂé sgfing 230

materi a ure epicts a further variation
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230 exte posite sid t he
fr St 8“25£h §ﬁ89§r§0 gzlﬁn ftBEeE?FW&ﬁF g%onductlng
fingers 232 spaced above the spring 230. The flngers
2521 8u8pte8h; 1 Bt Ly eupnached. SR LORL,LOEY FRY,DE.: fitting

ﬁg radlarly i nwar em 1o pass r oug
1Othélﬁﬁranghchotespendnnala28erﬁhu$ Farmopfepase tolpl B00a

a phataygkiaic ti Lenh0ct9oa 99§£eﬁ0§0§§ pTH¥'§§9TMh%h2f%d

fitting 216c, the fingers 232 are sprun I nwar d
t hEOBRBL698| Bab BrepAed100Fs pRShRECBAE® t%éla$¥%el%n%ﬁ0h

20§osEhQO$9raﬁ@ 23@ot§esp&h@@ﬁ@dtﬂg@@@@@déarew18: bolt 252
CUELDLN, o PEgpepR hen, e, {11, 10, has_been, pushec
15tetetmahal§828thﬁy Bel edse ploosprohgadutwar«ll YOt orladn fitting
26 S EE s e s P et L A e b Sier s G of
thphthV@bbaiaitiieléO a@dtbheh@l@¢WTBS$lS¢Ommectlon system
mahpba) hRgLE! SELLI SRl SO RELy DELVRRN the TL0er R 236
and the ter 8.
base tile 100a.
20
In this embodiment of the electrical connection system
200a the electrical conductors are in the form of wires
202a rather than rails 200. The use of wires 202a enables
electrical connection of the posts 204a in a customized
25 manner to provide a desired electrical connection
configuration. For example as shown in Figure 2e a series
connection of all photovoltaic cells can be achieved to
provide greater output voltage. The wires may be connected
to the posts by soldering or brazing. When this form of
30 the electrical connection system is used with the base
tile 100a, a plurality of bosses 113 may be formed on and
extending upward from an inside surface of the bottom
shell 110a into which the posts can be press or
interference fit. The press or interference fit can also
35 provide an alternate connection mechanism, where the wire
is in effect clamped between the boss and post to provide

an electrical connection. If desired the cavity 116 can be
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Fi gures 10, 2c and 2e depict an alternate fromfor
fitting 10 216d and correspondi ng al ternate form of
base tile 100a and electrical connection system 200a.
The fitting 216d conprises a threaded bore 250
provided axially in each post 2042 and a correspondi ng
t hreaded screw or bolt 252 having a shank that passes
t hraughdt hetel eat eheabshbatengi naksn28 and 30 of a
photovoltaic tile 10. The fitting 216d thus provide

el ectrical connection between the photovoltaic tile 10
andnt hevekeetipvakocthaeetbodingst enhe200bhewhbhauatgps are
rresaha%gakfbymss%umegst nentiLe-d0 Lhe obase ﬁ\é{/ebé-oﬁ)ﬁe—

2071 n t hi s enbodi nent of the el ectrlc connecti on
sySPBRFCPE0atPhereréeer FRal deohaedt 6F5Cate FANEhEUFdF IR/

of w\ﬂtheﬁhe298§téah8$8 ﬁ_haﬁhéatéquzQ@d Jbei tsen o{ovu;rﬁ@@le
202a enables  electri ﬁﬁt? ect i on. of %Q osts
SI
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sho [ igure se e a .
phéﬁgeop?glcgceFﬁslggn é %%hgf@gggéﬁlve %i%éf%ﬁ%%&%ﬁlng’
outpat bgett ageée Theldi besmﬂwe@ea}c@tmhemwpreoccvrtrreected

PORt $eBY 269k dsﬁangogﬁsbé gzing, Mbep Lhi %é@%f%wg a 30 tdheng

el ectrical connection systemis used with ase
ti fESeDDAC2 A pPUPAFFignofYDE_Bes 113 may be forned on
and extending upward fron1an |nS|de surface of the
bottom shell 110a into whj e posts can ress
m%%r?%? efcE F FEeT Th t%?%%%l‘é‘? t"r T €T %‘F%?ﬁc%afuff %Ctor can

alse 385 Dh@Vdema@fabmer@ﬂlmot@nn&@dm@ﬂuVExﬂmﬁnkﬂnformed on

wher & 106 W K8 ks BT Leet, clampad et ween § e ROS%a o
an el ectrical” conn i O,
debrae@dth@ tbalcyIQQBtcgﬂabé -THS bodid |eth wiltdn dre dropped

\%‘Eﬁ@é“ RLi 88\7{@?' DMl oA YA AthoMmd a i he abadi® board

ere the conductors are
can be encapsulated for example in a resin/epoxy to form
an electrical connection tile that can provide thermal
insulation for the base tile 100a. When the posts 204a are
used in conjunction with the fittings 216d the posts can
be made of a length to extend between the inside surface
of the bottom shell 110 and the inside surface of the top
shell 120. In this way the posts can also provide

mechanical strength to the base tile 100.

When the electrical conductors are in the form of wires or
tracks on a circuit board complimentary electrical
connectors identical or similar to the male and female
connectors 208 and 210 are attached to opposite ends of
the circuit formed by the connected wires or tracks to
facilitate electrical connection between adjacent

electrical connection systems.

In the particular embodiment of the electrical connection

system 200 shown in Figures 2a, 2b, and 4, the rails 202




in the formof wires, the wires and posts may be pre 5

connected to provide the desired circuit configuration,

with the posts held in the required position to enable

connection to the photovoltaic tiles 10, then

encapsul ated to form an el ectrital connection tile

that can be dropped into the cavity 116. As an

al terenatrireegea emc apdulsat iThdgs tQabhesbaseptickéveounkdlbein
d ut t pr. 0 02a.an ost .
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'n§b%ez§%fE§C%onﬁEcEQ@ QetEHE1§Qﬁé|r&%Q ?@9 t@?th”éé@@
surface_of the top 25 1 12 posts

caﬁn§?§éeﬁW699déaﬁécHénP@éF %9@%n@@ﬁp%%dth% e bascothre tail

100n Yhenrthe Eb@@trmﬁab Qﬁeﬁugtphgt@ﬁ@ltﬁléh@li@rn@ois
W Tres r trac 0 oa cO t
ol BERpTed Sh0SBaRBcEare THhnERSar SpRoGRI MER Y 3 of the
natélgndOfemalelecbnmeaﬂbpsc@@ﬁla@dwﬂﬂ@ avetati@thetl to
°P89§Eé9e§9d§ 95; EB? GhrguL L, $Q§ by the connect ed

S 0 ac e el e

W res or trac I'rta ctrical connection
bet ween adj acent el ectrical connection systens. 35 In

th@h@aE5h§§|szeﬁ?oghﬁﬁnba9£ ﬁP@vféécédﬁ&?él?@ﬁ”@@ﬂﬁé&klon
system 200 shown in Figures , , the rai
20por the connected tiles 10 as shown in Flgure 2d ignoring

the phantom connections 260. Thus one base tile 100 will
provide three independent “banks” of parallel connected
tiles 10. The pairs of rails in one base tile connect to
corresponding pairs of rails on adjacent base tiles 100.
This provides an extended parallel connection of the tiles
10 along the base tiles 100. However in a minor variation
the electrical connection system may be modified to
provide a series connection between the three pairs of
ralils in each base tile 100 thus providing a series
connection of three banks of parallel connected tiles 10
(which is equivalent to all of the tiles 10 being
connected together in parallel with each other on one and
the same base tile 100). This is depicted by the phantom

connections 260 in Figure 2d.

Now that an embodiment of the invention has been described
in detail it will be apparent to those skilled in the

relevant arts that numerous modifications and variations




- 14 are arranged in pairs. This enabl es respective

rails in the pair to act as a nom nal positive rai

and a nom nal negative rail. Further, as shown in the

above mentioned figures together mnth Figure 4, the

rails 202 in each pair 5 are Tartanged so that t hei r

respective posts 204 are alternatively disposed in a

dimagtb@nmpaéaWEehohe tibpartahbsf20@, taadbapte inventive

parti cul are in mytual  alig ng. . For.ex I
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bagg LLLeohB0nseachseondnl tege £a0n2008,1 ?Qééonﬂ"or
W2 s'confected to the sane fal % each

5. nfeéaméém nghpaPpsef PB4t M2P6HXESLP @Ha%n@tho@ﬁeror in the

rabhme'ﬁlbﬂ@ é@'|tH@|Ea11§U§Oﬁheﬁd@1998ﬁ§YPbtatﬁeié'ﬁ% no
mount ed on a base tl|§?% the term nals 28

10 nd
30°BFUERETFBLL FPE TDSaPESEFe i Cal Fy* CotpFed>ir ¢HY 1% the
poskfe204rettidhf tereathrathsr202.&pn doriael ppartleThe For
rails 202 o ach [ QVI aral l c '
fo?x?ﬁgg on%eg?earglles iﬁnagln% OS?% €¢%U$€P§§Bégnto the
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tile 1001 boRrgyi dg € 0L s padkscr ofy 1
pakgﬁ gpsg%n%ggtg%y Iggggbagghgﬁgg?rs %f ral?s |Hagﬁg_
basBZtile connect to corresponding pairs of rails on
adj acent base tiles 100. This provides an extended
par al | el conn§gt|on of the tiles, 25 10 al ong the ba %E h
PiPLL 3067 FOReteratHORS nFROr VEEHABIOHR TRHE- T ot hibaIthers
15 coangﬁtwomsyséemﬁﬂyubetmplefs;@dst@klpl@du tle thesesitesare
necti.on between the three alr rails in, eac
ba %e??d g °199 Vﬁgg UF dif igPa @ r?%% cdﬁ%%%tl%ﬁﬁiklon the
t hneeubank$ mhlphra$IEb conhetctadined eSrd B0 (athich i s
equj t ng connected
to%é%ﬁ%?gﬁﬁéga?g# g$emn %é%ggﬁ é£%é§%on one and the
same base tile 100). This is depicted by the phantom




connections 260 in Figure 2d. 35 Now that an enbodi nent
of the invention has been described in detail it wll
be apparent to those skilled in the relevant arts that
numer ous nodi fications and variations - 15 nay be nade
wi thout departing fromthe basi€®inventive concepts.
For exanple, while the posts 204 are described and
i | ITast rataachsasiedXingndi RGepenpendiionl aret asi ¥81lows:
corresponding rail 202 this need not be the case. For 5
exanpl e, the posts 204 may extend diagonally of, or in
thé . sake pllacderdsalt nennaiclts o202ysAddi ffoenakbyidtihegr e
'S AQ t&g%%ﬁr%%%%%ckgﬁnt%%t%%%%so%g4ogf %r a%krgg lectrical
extend in the same direction to each ofher i.e, to°be

5 pacglVierp. oForpprexaipisesi faghshpadngl eér A&BBAgoBestsrough
204 att aghed rtieahhelQisane kaul 22Q2-ARY €xXtendilbhl device
di fferent directions. Further the posts 204 may be |
pr 6Vi dEB3AATHSY h t8FdEd e6f TiRe lr SPPNes2on AR SEARhCOmPrising:
modi bileakilary afid cvariuatianspbegel hetchi bbsot hetrsngld free
t hat moul%.be,o v%ous to ggr on?hskiLLeg i,jn_the art are
de&REd P8 TBENENIT R CREVEESp& of "thE  prEseit * FhivEhti Bn

10t heespaturiseothwhiugh heleochecteternii hedmfinsein t Aedabove
de i q q . | ai
e S e P e
el 6enpeeal teenneetroRoggshem for providing electrica
connection between one or nore first electrical 5
devi ces or _apparatuses each having at |east one through
hoFe Ehéc?FFESFlFéFmCﬁaP?C’éhanasgg%ﬁda%%é@%%aFO claim 1

15 devheeeiar eagﬁaé[atetlﬁlr_ithﬁ febﬁ@tltt@a! cERPRest s 0 @%ﬁcﬂ@&ﬁting
conprising:,.a plurality. conductin osts, eac st
hadRag 5o ibi B DR bR O BE B oRREEE T5 CHETFFT oY,
device via a 10 respective through hole electrica
te@ﬁ‘”?ke Qﬂgc@rical connection system according to claim 1

wherein each electrical conductor comprises one or more
20 wires, or one or more conducting tracks on a circuit
board.

4. The electrical connection system according to claim 3
wherein the wires or tracks are configured to enable
25 custom connection to the posts to provide selectable

connection configurations.

5. The electrical connection system according to claim 4
wherein the wires or tracks are configured to provide a
30 series connection between the one or more first electrical

devices or apparatuses.

6. The electrical connection system according to any one

of claims 1-5 wherein the electrical conductors and posts
35 are encapsulated to form an electrical connection tile,

wherein the free end of each post is accessible to

facilitate electrical connection between one or more first



plurality of electrical conductors that electrically

connect the posts together. 2. The electrica

connection systemaccording to claim1 15 wherein each

el ectrical conductor conprises a conducting rail to

which a plurality of the posts 1§ tonnected. 3. The

el ectrical connection systemaccording to claim1l

wheyleidt réacl eleadiddscalr conducitaseeanpri ses one or nore

20 wires, or one or nore conducting tracks or a circuit
board. 4. The el ectrical connection systemaccording to

cl di-m 3 Theherleich rtilve lwicces eort ibnaslkstameacontidgupedot any one

enal e %ﬁn%“%LQﬁ‘%%ﬁ%%%E'%% 91%@98p85E2r2$ R Q¥kdeca

sel ecta connecti on confi gur at
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30 series connect i on between the one or
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wherein th ele rical conductars an ost s
engapsulapgd to%%or %gﬁ%eﬁgc rFSQFuggﬁgeE?PgﬁC? gego a last
10whertfeithet e stseghemebgf tbacliipest eilscartessi bbentotor of one
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first - el ectrica Vi ces Oor apparatuses
el B&fhi eapeconfectlcofirdystenrarestairngfta apgoodeclogtrical
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Enector agﬁ 2 onplegpntarx ond el ectri cal
REUESH “UReréfdtt RBCY PRSP Qlé BFFEAfaCoRnBREDr PR
1scoapbeémbo an end of the electrical conductor
connected to a first of the posts and the second

el ectrical connector is coupled to an end of the
el 8ctri Tk ecbaducioarlconneetetobosmstastad@oofintdeto claim 7

PoRhs Wher sRY bhepbinshrelfct kL cal COANEELORqOL: ODErical
connectors are provided with a degree of resilience so as
20 to apply a mechanical force between first and second
electrical connectors when coupled together, the
mechanical force acting to maintain coupling between the

first and second electrical connectors.

25 9. The electrical connection system according to claim 8
wherein the first electrical connector is in the form of a
socket and the second electrical connector is in the form

of a plug provided with resilient or resiliently supported

contacts.

30
10. The electrical connection system according to any one
of claims 7-9 wherein the first and second electrical
connectors are configured to form, when engaged with each
other, a mutual contact surface of variable length.

35

11. The electrical connection system according to claim 2

wherein each post is either integrally formed with its



el ectrical connection systemcan be electrically

connected wth a second electrical connector of a

second el ectrical connection systemto provide

el ectrical continuity between the first and second

el ectrical connection 15 systeis.” 8. The electrica

connection system according to claim7 wherein one or
bO&Es@%cth@efbb&ﬁu@mdnge@@md ekegt tbeahticenpecbonsdare
provi ded mn % egr ee of reS|E|e o as. go to a 8%
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compedtors when coupl ed together, the nechanical force

acting to maintain coupling between the first and

second el ectrical connectors. 25 9. The electrica

5colBect FTba systéiigséordnngctoorl avaren abepeihnghgo any one

fipst gebeglkrihcalh ¢eBREGHOL ikScbnNehheckoLatRf p8st SO§KEtovided
and the second electrical connector is in the form_ of

a PGy pr dtdéaowieneprasilei BRENBRIFRS| PREntLFCEhPPOrt ed
coabaeksri38 10. thheeekeetitcakreonagcti on system
according to any one of clains 7-9 wherein the first
and second el ectrical connectors are configured to
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separately and subsequently fixed to its respective

raPE. téelEOSThe el ectrical connection system according
to any one of clains 1-11 wherein a free end of each
to_enabl e nechani cal

po te:Zggés%ggggriggihc%n%éé%igg system accor ing to claim
13 wherein the fitting comprises a laterally extending
spring and one or more electrically conducting projections
spaced from the spring wherein, when a free end of a post
is passed through the electric terminal, the spring is on
one side of the first electrical device to bias an
opposite side of the first electrical device into contact

with the projections.

15. The electrical connection system according to claim
12 wherein the fitting comprises a combination of a screw
thread formed on the free end of the post and a nut

adapted to be screwed onto the thread.

16. The electrical connection system according to claim

15 wherein the nut is housed in a cap.
17. The electrical connection system according to claim
16 wherein the cap is made from a transparent or

translucent material.

18. The electrical connection system according to claim 2




connection to the electric termnal. 10 13. The

el ectrical connection systemaccording to claim 12

wherein the fitting conprises a plurality of resilient

or resiliently supported radlaHkg ext endi ng

projections, such as fins or fingers, forned

about the free end of the post. 15 14. The electrica

coamegniQne$¢sheﬁh@caaﬁdimg bﬁeraiaprBrmbgrehmléhe

fittin a%ﬁra I ten |n? g tone
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is passed through the electric termnal, the spring is

on one side of the first electrical device to bias an
5o0pplsi t 8hsi déeptrifelf Fpaneel e rsraledeyseerdiheg to claim

conaghe Wi hhyhBe PHOj €641 ONSre? ré51dg@elﬁ|§§ifécﬁﬁe rails
ConneCtl on SySt em accor di ng to c wher el n

t he
fi tPi RGCLoRPFFsBsCat EBHB?ﬁa?FBﬁn%?daS%cF%%F ?%?%5dfespeCtlve
f oppedsoarthelteeaaendedf, tiheppost anda adnuéceadeptesrdDiel
be, screwed onto the thread. 30 16. The el ectrica
coﬁﬁeéﬁ?oﬁ a3 gten1accord|ng to claim 15 wherein the
10nut is housed in a cap. 17. The electrical connection

Sy§b?”*?ﬁ&°é9é99r£8af'g%ﬁheé@l¥ﬂce§t{bﬁr§%& dbé%mﬁg%ﬂalms

froma tr ansgar ent or trans nmat erl
el 8tprchP voaretni bhesystem decordingetd aFai aepfigymed so

Ortﬂitmbﬁéﬁknrégﬁeéﬁibe'@o@ﬂ@ ffcaipahit @1 rald$nment with
res ectlve rails in the pair being arranged to act as a

PRI °boeFtive rail and a negative rail. 5 19. The
15e|ectr|cal connection system according to claim 18
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respectirveal connection between one or more flISt electrical
devices or apparatuses each having at least one through
hole electrical terminal, and a second electrical device
20 or apparatus, the electrical connection system comprising:
a rail made of an electrically conducting material and one
or more electrically conducting posts extending from the
rail, each post having a free end configured to pass
through a respective through hole electric terminal and

25 electrically contact the electric terminal.

22. An electrical connection system for providing
mechanical and electrical connection between one or more
first electrical devices or apparatuses each having at

30 least one through hole electrical terminal, and a second
electrical device or apparatus, the electrical connection
system comprising:
a plurality of conducting posts, each post having a free
end configured to connect to the first device via a

35 respective through hole electrical terminal, and a
plurality of electrical conductors that electrically

connect the posts together, and wherein a free end of each




posts are alternatively disposed in a direction
parallel to the rails. - _0 20. The electrica
connection systemaccording to clains 18 or 19 wherein
the rails in each pair are configured so that their
respective posts are in nutual %.i@nnent with each
other. 15 21. An electrical connection systemfor

pr @disdi 1g paloedidddccali ttornedtitangbebweaaboremerhapieal
first electrical ,,devi.ces or ar.atuses _each having, a
| SRS R Gl ol € Cor a6t LLChr Edr MiAal Cang g g hole.
second el ectrical device 20 or apparatus, the

el ectrical connection systemconprising: a rail nade
of an electrically conducting material and one or nore
el ectrically conducting posts extending fromthe rail
each post having a free end configured to pass through
a respective through hole electric term nal and 25

el ectrically contact the electric termnal. 22. An

el ectrical connection systemfor providing nechanica
and el ectrical connection between one or nore first

el ectrical devices or apparatuses each having at 30

| east one through hole electrical termnal, and a
second electrical device or apparatus, the electrica
connection systemconprising: a plurality of
conducti ng posts, each post having a free end
configured to connect to the first device via a 35
respective through hole electrical termnal, and a
plurality of electrical conductors that electrically
connect the posts together, and wherein a free end of
each - 20 post is provided with a fitting to enable
mechani cal connection to the electric termnal via the
t hrough hol e.



