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Background O Invention The present invention relates to

electricity supply apparatuses and nore particularly relates to an
el ectrical conductor for uFEEXIBLEELECKRICAL CONDDOTORul arly flexible

conductive 5 tracks for use in Ki.rting boards or ceilings.
Prior Art In the past Wa‘Hcggnﬁn(aogﬁe"c"f* Jéﬁconduct ors have beeng

known for use Viihetpresent imvestion relaies tte jelertricity SipDlye ARDasatases and Anerecpartieularly
flexibl e ¢opdyed hf{%lekfrﬁsk&nducmr for use v@ﬂﬁsu%ﬂ pARiSHS PaBticully Béxiblk @BAchctive

pud

i nternation plic atl 2/ 0041 erelnthere i s disclosed an
i nsul at i ﬁé‘a%.légr‘l‘ée HbW °PFsa ’%ﬁ Wil SB'EJ? Sand corners  without the
need to provide corner Junctlons or adzﬂriorr.&rt The known

el ectrical di Stlﬁ'tpé't a?P ﬁ%@ﬁf)l@”@e{:}ﬂﬁl ﬂ&o{ 5 ﬁNebbgen RIMSIAT Loy Gust L‘@ﬁlrselectn

i ncl ude a pl urarT ext endi ng recesses whic ose
the flexi msgxwmmvsm anda@pamgular t;tbmble ¢opductive tr3eksf | exi bl e conduct or

SLSCL?f.eﬁ i n t igheabipite : Bate cBhductitP Was adlsaaseaom)rm@ﬁﬁnsﬁu sbplioitivdy PCT/AI92/00414
oo, 10 R erRls disclngid o e RRE o AT 1o et ArpUne el da formers
t hat I Ltdmmthgat thetrekd yo pmvmccuomrgmduensjonglaptorand in fact sonetines
resulted in da t '
conductor for l@gqﬁntﬁ)g’a #%ﬁ&gﬁﬁﬁléﬁgxﬁ h&g@m‘%mﬁ |s§+%d$§vgh§a€srlha%ea
subsequentpluplityi ofdongimdinally @xmémgmsgp@pvhlelhﬁlpseawh%@? flexiblg F@da%‘(Fe“WS

i'nternati gggd application. That application serial

15 The flexible conductor disclosed in the above PCT application comprises solid copper
wire supporting a conductive blade which has a series of cut outs along its length. It was found
that this track did not perform to expectation in that it was not wholly conducive to bending
and in fact sometimes resulted in damage to the conductive elements. An alternative electrical
conductor for use in a flexible conductive track was disclosed in a subsequent application by

20 the same applicant as that for the above PCT international application.- That application serial
No. 24215/92 disclosed an elongate flexible conductor assembly located in a longitudinally
extending slot in a housing for use in an electrical bus distributor. The conductor disclosed in
that specification comprised a coiled hollow conductor located in slots provided in the elongate
flexible insulated housing. In order to effect engagement between the conductor and the

25 electrical plug, pins on the plug were adapted with connector sockets formed by a bifurcated
member which upon engagement with the continuous conducting element spread apart and
engaged the conductor on either side. In use, it is predictable that the electnca_l contact
between the connector sockets and the conductor will sometimes be compromised as the
sockets after continued use begin to loose their elastic memory upon which reliance was placed

30 to effect proper electrical connection.

A flexible electrically conductive track is discussed in Australian Patent 655069. The
elongated flexible electric conductor consists of a length of conductive wire over which there
is placed prongs or arms. A plug having one or more tines engages the conductor by having
its tine located between the lugs or arms. A cover strip is employed to enclose the conductor,

35 however it has to be removed to provide access to the conductor thereby making the strip
prone to be lost. '

The above discussed electric conductor has the disadvantage that it is made of several
components requiring assembly. This adds to the cost of manufacture.
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No. 24215/92 disclosed an elongate flexible conductor assembly located in a’
| ongitudinally extending slot in a housing for use in an electrical bus
di st r wnmeem2327The conduct or disclosed in t hat speci f PCBAUOSIOSESPT | Sed a
coil ed hol |l ow conductor located in slots provided in the el ongate

flexi ble insulated housing. ‘In ordér to effect engagenent between the
conduct @tillafuttheiethe Sordueedrr is dodated wizhinpinsidating mheeripl whiches ehendmséresdl Wi t h

co t k . ' LGh: 1] ment
o O e RiruBE ¢ Td SxEERA pbdeies'd cdiey 2o he condiSind i e ARORECTEN
corprovides a slat direugdy which @ plugis_jnterter to preage &g eandBftart hat the el ectri cal
contact A dish@vaefe dffike SveRliscassed AFtAEcneRN S thBeee aAd Mafh cwh ehef BfEEt | MES

-

be comrom sed as the sockets after continued use begin to |oose their
ef SXPURenpry upon which relidnce was placed 30 to effect proper
el ectrical connection. Summary of thednvéntionel ectrical ly conductive track

| s di scugRed §sn dulfdsid! héBinP e@fﬁngéé‘@tsﬁe)%igﬁ elecu’ VoaAL&6k fAteﬁn.\%&' '
el ectric conductor consists of a I'éngth of conductive wre over Fch there
| s qonstEICHopy ik Somluckr $MPRSIBELY having one or nore tines ‘engages the

conduct Gyolyndiaidiially extenlifhgledBe strips ihish 416 aBoRrielCoppedéd &F that 4’Bap A cover
str Pl{}ﬁ en%l %d.to encl ose the conductor, 35 however it has to be renpved
'8 951 therebepeel; 2 { he conductor thereby making the strip ~ prone to be
| ost . a plurality of ransieesecriblielementscektarkiingt batwearnthe istrtips; theaelements diegrdvant age

b 6 P Bl o CORRSS okt s S5 s, TR0 |
SHretements pging ggsiliently deformable so that the strips are urged-toward each other. )
L There is further disclosed herein an electric duct assembly comprising:
15~ an elongated hoilsing generally enclosing a longitudinally extending ‘hollow and having

a longitudinally extending slot to provide access to the hollow; .

an elongéted' insulated electrical conductor mounted within the hollow and adapted to

be engaged at a selected position along the housing by an electrical connector to receive

electric power from the conductor; and . ; o
20 displaceable. cover means. captively mounted with respect to the housing and closing

said slot but displaceable therefrom to provide access to said connector.

' There is still further disclosed herein an elongated insulating member for an electric
conductor, said insulating member having longitudinally - extending siot to receive the
conductor, and at Jeast resiliently deformable flange closing the slot but being displaceable to

25 provide access to the conductor. . - : Lo
' Brief Description of the Drawings . - _
Preferred forms of the present invention will now be described by way of example with -

reference to the accompanying drawings wherein:

Figure 1: shows a perspective view of a continuous conductor according to a
30 preferred embodiment of the invention; , - _
. Figure 2: shows a cross sectional view of the continuous conductor. of Figure
embedded in an insulating housing; o _
Figure 3: shows the conductor of Figure 2 with a pin of an electrical plus inserted
therein; ' _ : _
35 Figure 4: shows another cross sectional view of the continuous conductor wherein
a portion only of the conductor is embedded in an ihsulating housing; _ _
Figure 5: shows. a cross sectional view of a conductor having an alternative

configuration embedded in an insulating housing;
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PCT/ AU95/ 00675 Still” further, the conductor is located within

i ngul ati ng WQWE2I;7 which is then inserted in an extrusi onPCIAYIYIO6TSI on
provides a cavity for the conductor and insulating naterial and provi des
a slot through which a plug is inserted t® engage the conductor. '
A di sadvant agepigfirel 1€ ab@otisdh SGbsS sckiidh " SN ACABKIble! Slebdihl di&! sWin¥alyBical

can enter the 5 extrusion.

. . . S i f
the | nverfiigagement between the, ineof;an sifcsrifab BIAE & FORTEHOW CSRGURIRRAKPRLRS jpone
el eclt ri c_emuéb_ﬂimlémrofaﬁe invehttory  construction, said conductor conprising:
two | ongitudi ngl Xt engli ol ' : .
that a gap i sn%l'}%ee i nedsqio% Pdhe ‘y’\%g#fn‘acr?gﬂhﬁ&sq{&lbﬁé %ﬁ{ogﬁ%ﬁgg %%895 &f°
t r ansvelsuby adsonlingrtona preforredrembogimentiveen the strips, the el enents being

located at spaggytedgat i odpwal £Rebsk RectidhAl vicwP bf 20féXiBle ddnBuctbe ABdr&ind 18 an
spaced, wi.th theé | emeniﬁlebel ng resiliently deformable so that the -

strips ar‘éteﬁ?"é’éfa_ 1REE QF R YRIFon; There is further disclosed
herei n an el ecFigures®a¢ 9baslimwnitieyribsoopa itgpical :spis of the fleziblectlestrjedl apnimtien ofy

gener al | yﬁgpfeilé)g&@gr@dwgg‘% g#ﬂ@d%ﬁlcp{ﬁ E&Qi ng hol | ow and havi ng a

| ongi t udi h: [ I 'NQ ) provr de actess to the hollow an
el ongatied i nsuFiguesdl®isgcschematic paspegtiveviewmfraneleckiic #4ck ¢ he hol | ow and

adapted to P@u@ﬂﬁﬁeﬂs&&m&iéﬁiﬁgécﬁdnmdtémﬁ& efthe!duet HXOFighre®;by an
el ectrical conpéc

_ tor,to receive el ectr.ic ner framthe. conductor; .an
20" 1O 4F opPABEALR i & SOUmAE AFTPESE VEW P o SRE PR A T e Ghp e
housi ng aincthe bosi ofFigure 10; - - |
o Figure 13 is a schematic side elevation of a connector which may be used with the duct

15 of Figure 10;

Figure 14 is a schematic perspective view of an elongated flexible electric conductor

and a surrounding insulation;

Figure 15 is a schematic sectioned end elevation of the conductor and insulating
material of Figure 12;

20 Figure 16 is a schematic perspective view of a cover strip employed in the duct of
Figure 10; . _ '
— - Figure 17 is a schematic end elevation of the cover of Figure 16;

Figure 18 is a schematic end elevation of a duct housing adapted to receive the
conductor and insulating material of Figure 14;

25 Figure 19 is a schematic end elevation of the duct of Figure 18;

Figure 20 is a schematic perspective view of the duct of Figure 18;

Figure 21 is a schematic perspective view of the conductor of Figure 14;

Figure 22 is a schematic end elevation of the conductor of Figure 21;

Figure 23 is a schematic side elevation of the conductor of Figure 21; -

so . Figure 24 is a schematic end elevation of a further insulating member;

Figure 25 is a schematic end elevation of the insulating member of Figure 24, inserted
in an elongated supporting housing;

Figure 26 is a schematic end elevation of an electric conductor employed in Figure 25;
.and _

35 Figure 27 is a schematic perspective view of a further electric conductor.

Referring to Figure 1 there is shown a conducting element 1 according to 2 preferred
embodiment of the invention. In this embodiment the conductor has two spines however, it
will be appreciated that the conductor can be formed from one spine wherein the ribs each
have a free end. Element 1 comprises continuous spines 2 and 3 to which artached to
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said slot but displaceable therefromto provide access to said connector.

There is still further disclosed herein an el ongated insul ating nenber f
an elwotsmzs2z7 conductor, said insul ating nenber havi nect/oossigosdi nal | y
extending slot to receive the conductor, and at least resiliently

“def ormabl e fl ange cl osing the slot4but bei ng di spl aceable to 25 provide

ac Qéacéﬁdzk‘? cBH&’uc?lQ@ s 4o 'Prefegb Iy, the. : secopdary conc%uctnﬁe rib 4 are eag hﬁésr Esfth! PLion

resent ion will
beSIHE%Sc2 .aséé chagb Hhag fixag Fed%/v? fapd 6 temmqefesm@es%émhécr@qumg
dr and riﬂ:ﬂuamcﬁfﬁl Recond and third I’Beﬂdw ¢, 8 and %hBy\ﬁnﬁtodiﬁ:ﬁrﬁgO‘ﬂfé 'bEﬁisWe‘i‘lW of a

ga_tl nug 1con uct r %ic ﬁl"gl fa 30 B L f) 2’?%
Tk close fo en Y IR 4 8P ggwssg/ § FF&F“’WeW“ofSC? he
csoﬁtgum Sufram raiuclcotrxcoplug4 dbe daws displacs evlbadithe rpianisi insartedt thergbbawesn ng;

Fi Qhk’u?ing ‘that eg&é‘?‘&ﬁ%k*h% ﬁfg&ﬁlﬁtb%nﬂﬁuoﬁk Qléf:&‘m@l é’Mn t WithitHe Pﬁea” el ectrical

plus In erein I gu QWS anog Cross .

sect | onBF eﬁ‘%&v‘%Flg!lFFe dhsre |‘§1Eh9)‘§1 %GWB%WHPDWY&"&PFW‘C cogtipenusi elgetagal y of
Copshdut R dfs::gn’eeldaﬁaedded af al plastice hoigng) @0.SCoductor 1 comprisekiadserRes 2f

or

now

t he

coRPY gfheBlal e st nd St Figlre o R hE ) Focotbrits TobBh b Es 157

RCtonfigusedarpaling to this embodiment by cold bending such that a series of-bends 7, 8 and
9 are introduced so that end 5 locates close to end 6 thereby forming the jaws within which pin
19 (see Figure 3) penetrates to establish an electrical cannectiorj. Housing 10 comprises outer
casing 14 and inner core 15. Outer casing 14 is formed from a flexible but firm plastics
material, whereas inner core 15 comprises a softer ‘and more :flexible plastics material.
15 According to this embodiment, rib 4 is almost completely embedded in inner core 15 save for
ends 5 and 6 which must be outside the housing 10 to enable electrical contact between pin 19
inserted therein (see Figure 3) and ends 5 and 6. Housmsz 10 includes a passage 16 into wmch_
pin 19 penetrates to establish electrical contact with ends 5 and 6. '
Figure 2 shows the configuration of the rib 4 and contour of inner core 15 prior to -
* 20 insertion of the pin 19 to establish electrical contact. Before insertion of the pin, ends 5 and 6
are almost perpendicular to each other, and are maintained in that attitude by protrusions 17
'and 18 of inner core 15. Although protrusions 17 and 18 provide some resistance for ends 5
and 6, ends 5 and 6 rely primarily on the resilience in the flexible copper material to be
restored to the rest confighration when pin 19 is released. When the pin is inserted then
25 released, the elastic memory in the copper conductor performs a.crucial role in preserving the
integrity of the electrical contact. The movement of the coppe-r-is so minimal when the pin is
inserted that it retains its elastic memory.’ T ' ' : :
Referring to Figure 3 there is shown a cross sectional view of a the conductive rib 4 of
Figure 2 this time with pin 19 of an electrical plug inserted therein. Conductive rib 4 is shown
30 embedded in insulated housing 10-as described for. Figure 2. When pin 19 is inserted between
ends 5 and 6, ends 5 and 6 are urged against pin 19 due to the natural bias towards the pin
created by bends 20 and 21, and/or upper apex respectively thereby ensuring - continuous
electrical contact berween pin 19 and ends 5 and 6 respectively. : - - -
Referring to 'Figurc 4 there is shown the rib 4, this time only partially inserted in an
35 alternative housing 22. According to this embodiment housing 22 does not include an inner
core analogous to inner core 15 shown in Figures 2 and 3. Rather, rib 4 is disposed in clear
passage 23 with only bend 8 embedded in the:plastics material of housing 22. According to -
this embodiment the integrity of the electrical connection between ends 5 and 6 is reliant on
the elastic memory in the copper and hence the resilience of the.copper material.
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3 Fi gure 6: shows a cross section of a flexible electrical

duct show ng .typi cal engagenent between the pin of an electrical plug and
a gonti nuouWOd8AR?%t or according to one  enbodi nent of the RGHAVASO086PS
Figure 7: shows a plan view of a continuous flexible conductor show ng a
series of 5 ribs according to a preferrel enmbodi nent; Fi gure 8:
shows a cr oss Reﬁsrtm@ nalFigirev$ diera if lshbwrb Ianz alteradiue t.onﬁmamm?lom ¢ibt ahdalousing.

al ternat iz, fd@?ten%qgh{lgm RSE0AS O includes rib 25 Rl Feidtds gtgul?_s%;ﬁﬁp i he

ri bs of a yplca I ne ri caf” con
in the feirendar body becaémms gtmpmels Bﬁgnd 28. As wnlrugmﬂe4 1@Fi$1r<a4snh@|5m| c

per spect oH§ Hl’lyoémﬁéhdedl @ héustng 2 Via sector 29.  Elecich ESnﬁEétlérﬁb&wE&hﬁ'ﬁ?d lefor
part sect e) nd. eI IQS of .t he, duct, f Flgx?q; d ure 12
s a sc%éﬂmri carf 3pisks 2/ 2ot 8 Sbreste i st Betitt s i dessribed wireleemioe 89 e
l n t he dEiguref. I'-'lIthgreom 27a (see Figure F) gmuse efi® befora retoms rﬂﬁulands’.!&lbeofebmlgazdi on

of a Congﬁfé}@fse ‘ﬂ%h HE cUifithold Eondubfor ﬁiﬁtbelcrqnggroﬁ sgg $1[n}1 ,for the i S .

Figure 14 Is a sc i C perspective view nga ric
conduct oPf Figugesdl a 4suT hogrgveyexterd draundaad past the rerns-26q and 11,5lf mt aemblhty
schemat i Q,lﬁggtcbg@@&nﬁmi el evation of the conductor and i nsul ating

materi al of Fi

o e e Bor ot FIrE G Hiopa.R FroSt Aeetignl vigy Of & Pipiral JexBle skirthg GRE Hepbiyy 34

S a schanvatparating cehtinuets cabeatfical hoonductens 3 afid g32.e Tepically, dust housihgg3d ds 18 .
|s a schemRblel G's wIEHAHHCE Wiftke odiCls RGP HARAR A idc Rk EFRENEhIREg 34
which receives and supports conductors 31 and 32. The arrangement shown in Figure 6
incorporates the conductor and housing arrangement of Figure 5 previously described. When

15 electrical contact is to be made between the electrical piug 35 and continuous conductors 31
| and 32 plug 35 is advanced towards opening 36 so that pins 37 and 38 are able to penetrate the
opening. This can only be achieved when plug 35 is rotated so that pins 37 and 38 are parallel
to the longitudinal axis of opening 36. When the plug . is inserted and once pins 37 and 38 are
in alignment with opemngs 39 and 40 respectively, plug 35 is then rotated to enable pins 37

20 and 38 to engage conductors 31 and 32 according to the manner previously described.

- Conductors 31 and 32 are éonﬁgured so as to allow bending where the duct, for

" instance, is required to travel around corners and curved surfaces and also to enable tight

interfitting between pins 37 and 38 and the conductors thereby ensuring the integrity of the
electrical connection. _

25 Due to the separation between the conducting ribs, the duct in which the electrical
conductor is located is able to be freely bent without risking breaking electrical contact
between pin and the jaws of each rib. In the circumstance where heat is induced in the
connection electrical contact is not dependent upon the insulating material of the housing to
ensure electrical connection between the jaws. If the electrical connection relies on the

30 integrity of the insulating material for contact and heat affects the insulating material electrical
contact can very often be affected. According to the present invention the jaws of the
conducting elements are sufficiently biased towards the pin 19 to ensure that electrical contact
is independent of the integrity of the insulating material.

Figure 7 shows a plan view of a flexible electrical conductor 45 according to a '

35 preferred embodiment. Conductor 45 includes a series of spaced apart ribs 46 which are
integral with spines 47 and 48.

According to an alternative embodiment of the invention there is proyided a flexible
electrical conductor comprising a rib and spine arrangement manufactured from a non-
conductive material wherein the spine is contoured to receive a conductive element such as a
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conductor and insulating material of Figure 14; 25 Figure 19 is a
schematic end el evation of the duct of Figure 18; Figure 20 is a
schensto serppezspecti ve view of the duct of Figure 18; PCI/AU9S006FS gure 21 is,
a schematic perspective view of the conductor of Figure 14;

Figure 22 is a schematic end el evatgon of the conductor of Fi gure 21

Figure 23.is a 21 30
Fi gciﬂpgerzzv ‘fe o S ir %% kréns?ogt%xéfdgv ?ﬁdﬁﬁoﬁ%hehp ’ns uﬁ gl{)? rﬁr%er
Fi gmateriab i§ phasphormsabiopze vhieh dasitsufficien ﬂmblhrfys andatdumplhv softheFi gur e

24, mhigRéthRdof the st%rhn@ ﬁ@ﬁﬁﬁﬁé&nﬁﬁ??ﬂﬁﬁ b iexitle fafdtial sansﬁes the f&lidiEe 26 is
a schematic end

evati.o f an,electric.condu oye 25;
o noregBiement bul ey, Ao Sehs < ORMSEEY ceguRapan 1 1578 Oy, Fﬁgs@{ ©
elsemttbdnctmnoﬁmieompper strip or wiree fEher élemyrit pidg gihioh 15 inkerted into sHeospine

Conﬁiﬂgl s CO1 ta? G@ﬁ%e c]or@gf Qi tpgﬁg& @afl QBﬁr?egtlon ”ﬂﬁ??g Hﬂr H{eﬁpéantxjégm

i nven ducto owever
Wi |mmm&mmleosmandmaq@mmwwcéan be formed from one spi ne vvherel n

the ribspe@pling to FidtRe B fHeRe iseSibwirh WFBR! seltiGipVidws @F o ABkibRUBAIUESY Nes 2
a whi ch tt ac hed
SUB@FPWE‘?ESE“SFEE& @% diment of the mvewgg‘}ui Slexible conductor comprises a
PKBTip%QSDOQﬁthsmg ribs 51 and 52 which may be of equal or unequal length and which
terminate in free ends 53 and 54 respecnvely In Figure 8 the l'le 51 and 52 are shown as
having unequal length. One advantage of the ribs having unequal length is that the spines may _
pass each other when the flexible conductor is bent to travel 'around'a comer (see Figures 92 ‘
and b below) The embodiment of spme 50 of Flgure 8is shown partlally embedded in flexible '
15 PVC mould 55. :
Referring to Figures 9a and b there is shown a typical spine 56 in isolation from the
plastics mould. Figure 9a shows ribs 57 and 58 as they would normaily be disposed. Figure b
shows rib 57 urged substannally into ahgnment with r1b 58. This occurs when the flexible
conductor is bent around a corper and reduces the space ‘taken by the ribs resultmg in
20 slimming at bends and corners. At the end of each of ribs 57 and 58 are copper conductors 59
] and 60 which contact a conductmg p1n of an electncal plug inserted into the ﬂexxble

conductor. .
In Figure 10 there is schematically depicted an electric duct 110 which includes an
elongated housing 111 consisting of two sections 112 and 113. The elongated sections 112
25 and 113 could be, for example, aluminium or plastics extrusions. The sections 111 and 112
cooperate to enclose a hollow within which there is located three élongated flexible electnc
conductors 114 located within an elongated flexible insulating member 115.
The sections 112 and 113 cooperate to define a slot 16 which is closed by a cover
member 117. ' o R '
30 . Inuse of the above described duct 110, the duct 110 is used in conjunction with a plug
or connector 118 (Figure 13) which includes three tines 119 each adapted to selectively engage
~ a respective one of the conductors 114. The connector 118 _tia's a base 120 which is inserted
through the slot 116 whereafter the connector 118 is rotated b‘tinging the tines 119 into contact
with the conductors 114. ' '
35 The cover member 117 for example may be formed of expanded foam matenal and
“may be transversely slotted or grooved. '
When the connector 118 is inserted through the slot 116, the member 117 is resiliently
deformed to provide access to the conductors 114. When the connector 118 is removed, the

member 117 resumes its position closing the slot 116.
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1 Y .
4 secondary conductive ribs 4. Preferably, the secondary conductive rib
4 are each |nte ral with spines 2 and 3. Each rib 4 has fixed ends 5 and
6 tiermi nati WP #1233 nes 2 and 3 respectively and i ncl ude PCTAWUS/eSTONI
and third bends 7, 8 and 9. By introducing the bends, end 5 term nat es
close to end 6 of rib 4 thereby formng & set of jaws which receive a pin

(see 5 Fi gur eln3Fighfeom afere @ogchéxﬁadaau@ deiﬁ&%dl Mné}h&wea&&rd@ﬂﬁmi@% REQideS
iinserted '_élheerebﬁt wee ensur Into

gont i nuous &I CLEYIER &Aﬁﬁaée@tw\f#ﬂﬁnti@"ﬁﬁe msulaung mers %éger ring to Figure 2
there i s showilke exwusionsd20ihasad longmdidally mxteminml anrbumlblléﬁtfmmahrhmh there

conduct orexgnd§ir@l rl@néimﬁﬁﬁﬂ? Qﬁ&nﬂi?xgaf}a%?@ss i%ﬁﬁﬁ‘mp PAS| Qge g?ff] et nﬁadés with a

conpri ses a series o gﬁnes
typi cal 5 riPREimdinaily, exiending, harb 126rwiilg the; flapge: hg%ﬁé@n&@maﬂiyngﬂ@@mg1 barb
enbodi meri27by col d bendi ng such t hat a series of bends 7 8 and - 9 are

whthi b onopE insSing it o has fopk iRt otebig Yidees 17 T o /55, bR
connect i ®oopesateswith the b&lﬂ)ﬁrﬂﬂﬁmﬂ kSth mrretam thesinsujating mambexn 22 anditierdfore the

Qut er Casdoﬁﬂu&érs'l%lf;g'bﬁﬁﬂoﬁrom a flexible but firmplastics mat eri al ,
ereas inner core rises a softer and nore flexible plastics

materi dP. 15 Abhcof®d walli &3 i alse proddedowith & longiudisally gxtending rifgst 0, which
Lrbeﬂded dxmngﬁl ive6 ados: Tuﬂﬁlalﬂﬁ‘éﬁteh@ih vall t SNfbsmed e Qnsﬂﬁtﬁbldi@ﬁﬁg erQQZOU'; Sldde
e housi ng o_enahl e el.ectrical. con in i nserte
herein (see F ]beu oélg nl? é”%l?é l%ea‘?%t}gfﬁ ﬁ‘ﬁ“ﬁﬁtl udes a passage 16
into which A3 rbeﬁgsq@arwt Figures 2b tesl?:atihc sbnﬁicmrs réachlinclodd awd longitudinmily 5
and- 6. : oM tihe n _ ' d r
1 ey Sxiending edgeCiif, 133 16HBd yFBRIED Helenfi 18}, Bl b Bichell'1 5P BEGlY

| ect r i'8 dPcateshtapaceddesatiops alopg the eppdyetor hal.pThe capgnstoss 32k ar basically formedst

per Pendl @l ;ﬂfos;ﬁtmr@saafmﬁé fss fas 81 RElicARWELAkHRes id ﬂxrﬂﬁﬁbré\ﬁdddt eiPpePYrips 133
protrusi qp

provi de $8 %gglplgsqlgqgaﬁxg é“fpc' 13«1* 3@‘355? %segrj}cprgwdg E%%gdm %’“F &f}%‘;ﬁgm ;1/80n

the resilienceAs best seenfindiguree22¢ tepsripsianeespacedd first iner first direction by the distance

; "A" and then by a second distance "B", which distances are perpendicular and transverse the

20 longitudinal direction of extension of the conductor 121. -

| _ In Figures 14 and 15 there is schematically depicted an alternative configuration of the
insulating member 132. In this particular embodiment the insulating member 132 has a central
longitudinally extending slot 134 which would cooperate with a correspondmgly shaped barb
located on a wall of a surrounding extrusion.

25 For example, the insulating member 132 and conductors 121 as shown in Figures 14
and 15 may be incorporated in an extrusion 135 as shown in Figures 18 and 19. The
extrusion 135 has a wall 136 from which there extends a barb 137 to engage within the slot
134. In this embodiment, the extrusion 135 has a-pair ‘of spaced end walls 138 and 139
between which there extends closure members 140 and 141. Both members 140 and 141

30 would be pivotally attached to an associated one of the walls 138 and 139 and would be

 ‘movable to the position depicted in Figure 16 from the position depicted in Figure 19. A lip
142 would aid in retaining them in the position depicted in Figure 18. The closure members
140 and 141 would be provided-in segments to permit a portion of the extrusion 135 to be
exposed to provide access for a connector to engage the conductors 121. In this embodiment

35 the extrusion 134 is adapted to be incorporated in a floor, such as a computer floor.
~ In Figure 24, there is schematically depicted an elongated insulating member 150,
formed of flexible plastics material. Typically, the insulating member 150 would be extruded.
The insulated member 150 is intended for inclusion in an elongated support 151 which may be
an aluminium or plastics extrusion or similar type extrusion. The support 151 has an
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restored to the rest configuration mhen pin 19 is rel eased. Wen the p|n is’
I nserted then 25 rel eased, the elastic nenory in the copper conductor

per f ows96a2827uci al rol e in preserving the i Nt egrityPOT/ATNSOMSIRCt ri cal
contact. The novenent of the copper is so mniml when the pinis
inserted that it retains its elastig nmenory. Referring to Figure

3 i .
S i L G O R e LG A R

Conkhse tliS¢e Pependingsfremothe pootiehbédiifed fagther pogtien - ép haalsu pRytians h%B Q@dscrl bed
for4s wgﬁer&’ce WHiE thePbade 134i 16 deffine fah foripaicdatdt 156 Wilkifi whidh ¢hebins@lagisg 5 and 6

are ur ai nst 9 .d t to t t d
by BERAS b Rrigcused By - i Bese oo 1 “rlﬁa%ﬁ@ial ki B8 130 My o ©
c @ninhibits vamoval of et mldaﬂmg:mnmen 1¥efromewithin thelgotalfié. ends 5 and 6 _
re t thitefe 4 b 4,
oL 1 i e 2004 Tt s T M5 10

Ac closulating mws @dmtorr&;wemgy exteading slots 119 shaped 4 ﬁeﬁ‘ﬁ&F the core.
anaipeadtsrst 158. MRS mﬁﬁl’éﬁnglﬁleﬁib@i/\mso Alséhal 4 pair Bf dﬁﬂa@eabBﬁEﬁ@MO whieh4ré s

at Gemged Wit ShchotsB W aGE ied art el Wil BRCsipe B RS ok el 1B PHES ' (F°
thehzel & tend clahginatinedlyt extandmg nge died swhichelossi off rthe jassociated slot t158. el asti c
Ehgﬁgggwgﬂgﬂg RESEE oft'ty 4 Fatt {;A{D ﬁg%ifu&ﬁa@fa@aﬁwan@g fg3.al -

1232
PCT/ AU9STh §amges 1 1 and 162 are displaceable when engaged by a plug so that the plug can

engage the conductors 158. - : - .

The insulating member 150 also bas a central slot 156 shaped to engage the

15 longitudinally extending barb 164 of the support 151 to further aid in retaining the insulating
member 150 in position within the slot 156. ' . -

Each conductor 158 is of an inverted "U-shape" configuration. - Typically, the
insulating member 158 would be of a similar construction to the insuléting members of
Figures 25 and 26 in that it would have a longitudinally extending. contact portions 165 joining

20 a plurality of ribs or legs 166. A further longltudmal join could be provided. by ‘means of a
_ longitudinally extending spine 167. - : : :

The additional spine 167 is provided for extra current should it be required.  Also, by
being adjacent the épex 168 of each of the legs or ribs of 166, there is no reduction in -
flexibility of the conductor' 158 about a transverse axis. In Figure 26, the conductor 158 has

25 the longitudihally extending contact portions 165 generally parallel and co-extensive.

It will be recognised by persons skilled in the art that numerous variations and-
modifications can be made to the invention without depamn«.r from the overall spirit and scope
of the invention as broadly described herein. o
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(5:onf I gurati OEE];](:,‘I’ ;: qum,muﬂ“m‘um"mp*ccgfdlsggm?oatnh?lst nggleﬁe housi ng

24 i ncl udesWPi9/12337 whi*ch ¢ nkl utless a *subst anti al | y circul alfc'% 10967S\whi ch
term nates at spines 27 and 28. As with the rib 4 in Figure 4, rib 25 1is
only partially enbedded in housing 24 vi & sector 29. Electri cal connection
bet ween FWETCIAIMS 5 shown) and spines 27 and 28 is effected in a simlar

(So0-Fi gur e 1)t mas b Ragik Pt PieCaRAE shitusien os Aoy opfylih SiG e fror

f1 exi bi | icompoisinghe conti nuous conductor will be conpromsed. Simlarly for

the ribs Oftwg'l%glﬁﬁuﬁlly eﬂtena_lﬂé eﬁ%@&iﬁ% v/?ﬂ@hed?g uahserdiyediihoRado thiea gap is

returns 26a and b not flexib be conprom sed. 10
Fi gure B@ﬁ%m& H%@ns%’ldt i onal view of a typ| cal flexible skirting duct
assenbly 30 a plaalitpof &ahs\grseqit eletens extendingi lﬁemkre&mhdlsu‘ips[ she3dlements b2ing

{obut rectlopC oy, 4RSS’ Pty logg 1A KORGE R s ol the HMAES al! eﬂ;@‘s@ P
suppor t s elemeiusbeing rasilieatiy deformable SQﬁh&irﬁMﬂ! arghuged toward g@hé’

i ncor porates the COﬂ%U I 110w ﬁ“&@d‘?ﬁb @ eleeditsr & fbfpi eU'-s%Hﬁédy
descri bed. V\hef'n 15 eﬁdralﬁ?:tgf]g(fzgﬁt%c? |§ér$o by o be v?/een i he el.ectri cal

pl ug 350 ARd citsHlar roRfigiratinndwith sach rib element prowi “’&%Ef“%g ?’91%9%6@81 VHIRSs
openi ng 3J6intg theakuemitkes37 and 38 are able to penetrate the openi ng.

ThLS Can OV 5 S CLGhbe Rl D315 BLhee SRl DRl prdb

i nserted czmtacomfacm ns 37 and 38 are in alignment with openings 39 and
40 respectively, plug gléct%xﬁ E&}ﬂnabpt@asaﬁm olﬂnﬂ%ge 1 fesibld aen 38sulRing

o116 BT pravIne leis P SPGBl SHEBRE LY, B oL rfﬁéfné’ %
for | nst 31716@4ted & _sﬂa Widtesh that hrpluglmanmmktaﬂmgem aand slor wedldshe fiaoared
Conductors MR BT ERER: oy Wbl MhgitgRe 1o 7 *E  AE E
5. The assembly of claim 4 further including resilient deformable means closing
the slot and which is displaced to provide access to the conductor.
20 6. An electric duct assembly comprising:
an elongated housing generally enclosing a longimdinaliy extending hollow and having
a longitudinally extending slot to provide access to the hollow;
an elongated insulated electrical conductor' mounted within the hollow and adapted to
- - be engaged at a selected position along the housing by an electrical connector to receive
25 electric power from the conductor; and
' displaceable cover means captively mounted with respect to the housing and closing
said slot but displaceable therefrom to provide access to said connector.

-]

7. The assembly of claim 6, wherein said cover means is a resiliently deformable
cover member mounted in the housing. '

0 . 8. The assembly of claim 6, wherein said cover means is integrally formed in the
insulating. _

9. The assembly of claim 8, wherein the insulating is a longitudinally extending
insulating member pfoviding at least one résiliently deflectable flange providing the cover
member. |

3 10.  An elongated insulating member for an electric conductor, said insulating

member having longitudinaily extending slot to receive the conductor, and at least resiliently

deformable flange closing the slot but being displaceable to provide access to the conductor.
11. The member of claim 10, wherein each slot has a pair of associated resiliently

deformable flanges which are displaceable to provide access to the conductor. '
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el ectrical connection. 25 o the separation between the
conducting ribs, the duct 'i I'""!&"wfﬂllrl cal conductor is |ocated
i s abwogen2sey freely bent eaki ng el eRCT/ATSS/006T8t act
between pin and the jaws of eac rib." I'f tAe circunstance where heat -

i nduced in the connection el ecttdcal contact is not dependent upon the

i nsul at iltrﬁge”%&?feki%he aéﬁhta RofRicaVO & adiQ substialY G ﬁéﬁmﬂef&éﬂde&%@@whon

bet ween lectrical connection relies on the 30 integrity
of rﬁﬁ@ﬂcﬁéﬁﬂﬁtqcﬁ@nﬁﬁiyéﬁg @ﬂawff&ﬁs contact and heat affects the insulating

mat er i al13el ecAs eReiric condadtdn Ghbstamtialig ray hefeibefdre defdribet avith Adferencl Y to the
present invention t%“?é %ﬁm? t he conducting el enents are sufficiently :

bi L CAECPHRE: énsure that electrical contact is

i ndepenonetnt oAn telestrmmegmoryswstam@llx pss herginbefgrerdessribed with reference tori gure 7
shq11 Ak HcBHpRA: fh‘a% | e electrical conductor 45 according to a 35
pre rre enbodlnent nduc or 45 includes a series of spaced apart- ribs
46 which are integral with Spi nes 47 and 48. " According to an
al ternative enbodi nent. of the invention there is provided a flexible

el ectrical conductor conprising a rib and spine arrangenent manufactured

froma non- conductive material wherein the spl ne is cont oured to
recei ve a conductive el enent such as a
SUBSTI TUTE SHEET (RULE 26) WO 96/ 12327

PCT/ AU95/ 00675
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6 copper wire or strip as a transporter of electrical current. ,
Preferably, the non-conductive materi al i s phosphorous bronze whi ch has
sufficient WOSRIB2Fity and durability. Thus. the  manuf act BE/AYISORESspi ne
and rib arrangenent froma flexible mateniab satisfies the flexibility
requi renent but nay not satisfy the conductivity requirenents. The latter
is provided by the 5 introduction of the copper strip or wire. The electric
plug which is inserted into the spine makes contact with the copper wre
to effect electrical connection. This arrangenent can result in both
reduced material costs and el ectrical resistance. Referring to
Figure 8 there is shown a cross sectional wgew of a flexible con tor
according to an alternative enbodi nent i nvention. The fl&xi’bl e
conductor conprises a 10 spine 50 conp i bs 51 and 52 whj€h nmay be of
equal or unequal |engidf and which - £ ¢ \n free ends 52 and 54
respectively. In Figurg 8 th e shown as havi ng unequal

| ength is that. the spines
is bent to travel around
\ ment of spine 50 of

5 PVC noul d 55.

pical spine 56 in

may pass each ot her
a conmer (see Figures 9a
Figure 8 is shown parti al
Referring to Figures 9a ane
isolation fromthe& . pl
they woul d normal |y be\dj

_ shows rib 57 urged
substantially into alig

is occurs when the flexible

conductor is bent ar ounfj I 0AQr \9 sglices the space taken by the ribs
LA B ' drners. At the end of each of ribs

and 60 which contact a conducting pin

| exi bl e conduct or. In

an el ecFi@Jct ylo whi ch

resulting in 2Q2sLims
57 and 58 are copper c
of an electrical plug
Figure 10 there is schg

i ncl udes an ) ‘
| 77 3 9

he

14 8
15

/7
TV 18

Z L
16

FIG. 2
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el ongat ed housing 111 consisting of two sections 112 and 113. The el ongat ed
sections 112 25 and 113 could be, for exanple, alum niumor plastics
extrusi ons. Wig6/E282% i ons 111 and 112 cooperate to encl osePET/AYPIQNKTS
within which there is located three elongated flexible electric

conductors 114 located within an el onggtigd fl exible i nsul ating nenber 115.
The sections 112 and 113 cooperate to .define a slot 16 which is closed by a
cover menber 117. 30 In use of the above described duct 110, the
duct 110 is used Z& conjunction with a plug. or connector 118 (Figure 13)
whi ch includes thfee tines 119 each adapted to sel ectively enffge z
respective one of \{ he conductafk 114. The connector 118 has a/base 0
which is inserted t hrough the slot 116 whereafter the_canfe ctor Y18 is
rotated bringing t nto cont act with the -nn’ 114. 35

The cover nenber,/’ far e formed of e #! r|a

and - may be trangve - or grooved /’ wﬂ-- wn-2§y

118 is inserted (%0 6, t he nmenber

def or ned toéggo i de oess | r pnductors 114. K the connec 3 118 is

renoved, 117 ts position cligdiffig the slot 1! — 28

SUBSTI TUTE SHEEr"' 26) '
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In,Fi gure 1WO%HdRPE7i s schematical ly depicted an al t er nat i ve RGHAVRS08675120

to receive t hree conductors 121 lo wi thin an el ongated insul ating

menber 122. The extrusion 1 as a longitudinally extending end
wall 123 from which there extends two | ongitudinally extending flanges

124 and 125. The flange 124 termnates with a 5 |ongitudinally extending
barb 126 while the flange 125 has a | ongitudinally extending barb 127.
The insulating menber 122 has |ongitudinally extending ridges 128 and 129
whi ch cooperate with the barfB726 and 127 to retain the lns l.ating

menber 122 and therefore t he condudgors 121 in p05|t|on C7 The
end wal | 12351 @ks® with4 longitudinally e 14)
whi ch ext! i fnal | y extending vg

i nsul ating My Jalin h conductors 19

122 are erX|oIe seen in Figurg

conductors each include two |0 di nal |y exte

j oi ned by transverse el epent ith the &ény

at spaced | ocations al t he tor 121. The"

ba5|cally f ormed of phosphor onze so as td

is further provided copper stri 3 extendin, 3

The strips 131 pravide |ongituc y extendi '

Seen in Figur the strips aced fir&

di st ance é% and t hen by a di stance "B"

perpendiculé4 nd transverse t | ongi t udi nal

t he conductor 121. - I n Figures

schematical ly depicted an alternative configurati 2l 4
menber 132. In thl;E;ﬁEE; cut;? embodi ment the i nsjulAtiéad nenber 132 has a

FIG. 8

@entrm

56

59

57

/55-

60

FIG. a - FIG. 9b
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| ongi tudi nal |y extending sl ot 134 which woul d cooperate with a
correspondi ngly shaped barb | ocated on a wall of ‘a surroundin

éxtrusi on. M096/12327 For exanple. the insulating nenber 132 X&IAWHAUCEor s
121 as shown in Figures 14 and 15 may Eﬁgincorporated in an extrusion 135
as shown in Figures 18 and 19. The ext ion 135 has a wall 136 from

whi ch there extends a barb 137 to engage within the sl ot 134. In this
enbodi ment, the extrusion 135 has a pair of spaced endgryal | s 138 and 139
bet ween which there extends closure nenbers 140 and 1A1N\\Both nmenbers 140
and 141 30 would be pivotally attached to an associ afegd, aRe of the walls
138 and 139 and woul d be novabl e to thhe position dephe Figure 16
fromthe position depicted in Figure 19. Alip 147 i
netaining themin the position depicted in Figure/18
140 and 141 woul d be provided in segnments to peryit
extrusion 135 to be - exposed to provide accesy f0
the conductors 121. In this enbodi nent 35 the

Fdapted to

be incorporated in a floor. such as a conputer/ f . In Figure

24, there is schematigcally depicted an el ong ‘ i Zber 0.

formed of flexible pgéstics material. Typicafly, /A i ng nenégr 150
4/ i ‘ inclysion in

woul d be extruded. The insul ated nmenber
an el ongat ed support\IBﬁ\%Qﬁch-nay be astics trusion
or simlar type extrusion.Nhe support 15/ 8 O 12327
PCT/ AU95/ 00675 X2

1

FIG. 10
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8 ~ "L-shape" flange 152 including a first flange portion 153 extendi ng
?enerally normal to the base 154. Depending fromthe portion 153 is a
‘ugt her porwio&/13®3. The portions 153 and 155 co-operate RGHAVIIO0Ase
154 to define an elongated slot 156 W/l n which the insulating menber
150 is |located and held. The base 154 has a longitudinally extending rib
157 which 5 inhibits renoval of the insulating nenber 150 fromwithin the
sl ot 156. The insul ating nenber 150 received three el ongated
conductors 158 (Figure 26). The i nsul ating nmenber 150 has three

| ongi tudinally extending slots 159 shaped to rec- e the conductors 158.
The insul ating menber /5@ al so has-a pair of abl e | egs 160 which

re di spl aced tomard each ot her mhen t hey 4 @d wWithin the slot
y extending flange 161
¥, the central slot 159
'/,‘ - | anges 162.

he flanges 161 and 162 are “&{ S 20 n engeged by a plug so that the
pl ug can engage the conductg 5 he insul ati ng nenber 150
al so has a central slot 158 DA
xtendi ng barb 164 of thg@;4,
Tnsulatlng menber
¢onductor 158 is of,
rwsmaUngrmMEr“

urther aid in retaining the
] in the slot 156. _ Each
ape" configuration. Typically, the

a simlar construction to the insulating
nbers of ) \ Va 6 in that it av ‘g?Jongitudinally
éxtendlng cont ac ,' 165 joining 20 a pl rt ribs or |egs 166.
A further |ongi '} '10|n coul d be provided by neans of a

ongltudlnally/ endi ng spi ne 167. The additional spine.167 is

rovided for extra currez%éfhould it be required. Also, by bei ng adj acent
dhe apex 168 of each of or ribs of 166, there is no reduction in
filexibility of the con?ﬁct 158 about a transverse axis. In Figure 26, the

conductor 158 has/,
NIARRLAE

FIG. 17
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25 the longitudinally extending contact portions 165 generally parallel and
co- ext ensi ve. It will be recognised by persons skilled in the art
t hat nunmer o¥0961333T i ons and nodi fications can be nade to PREAUINVENETS on
Wi t hout departing fromthe overal|l spbyild and scope of the inventian as
broadl y described herein.
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9 THE CLAI V5 1. An el ongated flexible electric conductor of
ungtary consoesas2in. sai d conduct or conpri si ng: PCT{AUIS/0067S
longi tudi nal | y extending edge stripsyzmugch are transversely opposed so that
a gap is 5 defined therebetween; and a plurality of transverse
rib el enments extendi ng between the strips, the el enments being | ocated at
space | ocations along the conductor so that the el enents are spaced, wth
the el enents being resiliently defornable so that the strips are urged
toward each ot her. 2. The conductor of claim11, wherein said
ri bbed elenents are of a "Lkiggpﬂﬂz 10 and circular configuration with each
rib el enent providing a pa f extremties, with the strips joining the
extremties. The conductor of claim1 or 2, wherein the

strips provi de general contact surfaces. 4. An
el ectric con or ' 14 a flexible elongated insulating 15
menber providi R ofgi tudi nal |y extending slot, -and the
conduct or of cliai ocated in said slot so that a plug nenber
extending into ot woul d K¢ | ocated bet ween 44 d strips s? 25 to
be in electrica . 5. e assenbly 0‘4 laim
4, further i i rmabl e neans cl ogl ng t he sIg{ and
which is dig [ §s to the conductior 20 ] An
el ectric duc? 138 -1 = =4 S
) ST
- 137
~ —;7
36 1Urr— = %9
Cy35

FIG. 19
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an el ongated housing generally enclosing a | ongitudinally extending holl ow
and havi ng a longitudinally extending slot to provide access to the

hol ¥ ow; WO 96/1237 el ongat ed i nsul ated el ectrical conduct orPeWADSsARG?S
within the hollow and adapted to be en84§@d at a sel ected position al ong

t he housing by an electrical connector to receive 25 electric power from

t he conductor; and _ di spl aceabl e cover neans captively nounted
th respect to the housing and cl osing said slot b di spl aceabl e
t - The assenbly

erefromto provk%e access to said connector.
S

L.
of claim®6, whereifdisaid cover neans [ZZa resilien of \abl e cover

menber nmounted in the\fQousing. 30 8. of cl aim 6,
wherein said cover neans is integrallyf formgig 1’,/’ isu ating.

9. The assenbly of cl&m 8, wherei -/@ i 3 & | dngitudinally
ext endi ng i nsul ati ng nmenber provi ggRg 3 & leptly

def | ectabl e fl ange Epviding the_cg/( ah e ) An

el ongat ed insulatiég enber for anée ‘ sul ating
menber having | ongitudfnally <~~§9g¢19 &1 Q) /echi ve conduct or, and
at least resiliently defof frably fl bei ng

di spl aceable to provigs aCCRJ . . The nenber
of claim 10, wherei p/oACNET ¢ oS lat e T edli | ifent |y
def or mabl e fl anges/# ar e i spa i.de aeqeSH LoH the
conduct or . YAE SHEET ((RULE
26)
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10 12. A flexible electric conductive track, substantially as
hersei nbef or ewoesa2izbed with referenggibo the acconpanyi ng dreenh6H%/00675
13." An electric conductor, ‘substantiall'y as hereinbefore described with.
reference to any one of the acconpanyi ng draw ngs. 5 14. An

electric insulator, substantially as herei nbef ore descrl bed with reference
to any one of the acconpanying draw ngs.

//63 | //50

153

—/59

. 0

58—

FIG. 25 =
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