Ceiling Frane System Field of the Invention The present invention relates
to the provision of ceilings in buildings and, in particular, to a ceiling
frame syswermii2Itss8 i nventi on has been devel oped pri marycrau208@01089
concrete conmmercial constructions and will be described hereinafter with
reference to this application. However, it will be appreciated that the

invention is not limted to this .B_art icular field of use. 10 Background of
the Invention 1n commnly usedS = EMmul ti-storey concrete
commer ci al Eiskhefithgnvention "5 - ¢oncrete ceiling is provided where that

cei ling camhbgreddrs hviehod leR@ts 1Ofhe PrdViGHEST deBi@! in Bullaidgeafld,@vi si on of an
aest heti cal :)%‘ appeal i ngﬂf&rni shed ceiling, a ceiling grid is 15 typically
use& The gPPYcylan {3 FRlPE YRt ¥€¥hare grid of frame menbers that are hung
fromthe concrete ceiling. The frame nmenbers are hung in rows and the rows

are periodigally Lnterconnected between the. rows %y' subst.antially the sanme
shaped fra#@e.mﬁ%wasgﬁeﬁédf’?c arHEs By RnY§ ﬁ8mea°’§t pr edet er ni ned

| ocat i ons  loynsehictiosis end wilhiee deserijed dreitafiaeaitls referetveas thihappdidaonr ods so t hat

the frames are hung.to f ). i ing. dially. I t he
concrete 40([3—?) |‘”i°’H°g’z lt%ﬂfé%? ?%;rrrég 1%%&9. eﬁgpglgﬁ%qggﬁee}%h%ﬁgﬁgggﬁ %déﬁ ﬁa?id)bei ng
upsi de downfiseshaped in cross-section and are typically solid in S

cross-ggction and fornmed fromnetal. The leg of the T-shape extends 25
substantial ly vertically when hung so that the feet extend in a.plane -
subst ant i a%@@@lﬂﬁ&e—ém concrete coiling. Once a franing grid has
Pﬁenf hung fhi'éunuhnb Bﬁny .o;ﬁ}lggioﬁéltnﬂll?%f%éﬂ{oﬁcﬁﬁ{cbhﬁ@rth ciﬁlil%né‘tﬁn%. : ﬁ?ﬁs,-%gtef.ﬁeﬁl ate
e frane nenbers are fill Wi il e el enpnts i C, sinply
rest upon- CARTHREEHOGISPEYS ¢da~1$eaeofeﬂ%qcﬁwﬁé%"§e # theloghi wgibeé?‘gﬁdwhe tile
el ement s alewts Graifodéf dneebtapdll pippeliafgefidisied kéiang, aeiiagesidior m a square or
15  typically used. The grid is formed from a square grid-of frame members that are hung
~ from the concrete ceiling. The frame members are hung in rows and the rows are
periodically interconnected between the rows by Substantially the same shaped frame

members.

20  The frame members are supported at prcdetéﬁnined locations by clips or other
- engagerhent means'such as threaded rods so that the frames are hung to form a grld ,
being substantially parallel to the concrete ceiling. The frame mernbérs can be"
generail'y described as b_eing.upside down T-shaped in cross-section and are typically
~ solid in cross-section and formed from metal. The -1¢g of the T-shap,é exteﬁds
25 | substantially vertically when hung so that ﬁe feet extend in a plane substanﬁall?{

parallel to the concrete céiling.

Once a framing gﬁd has been hung from the underside of a concrete ceiling, the_
" spaces intermediate the frame members are filled with tile elements that typically
30 simply rest upon the upper-side of a foot of one or more frame members. The tile '
 elements are square or rectangular where the frame members form a square or
rectangular recesses or seats fo_r.the tilgs. Services run along the concrete ceiling

under the frame to terminals. Services such as lighting units and air conditioning



rectangul ar recesses or seats for the tiles. Services run along the
concrete ceiling under the franme to termnals. Services such as lighting
uni ts andwein1ioemst i oni ng ducts are nounted internedi ace/Auervwonsabers in
pl ace of the tile elements to provide 4hose services to the areas below. "In
this way, li-ghting and air conditioning can be positioned in areas of the
ceiling.as desired by sinply disposing the services on the frane in pl-ace
of a tile drensiemenntrdiuispnsdive finmemembersieplarnef the tieeclemeptiRe concrete

cei ling. |trWidd thbR BRI @t adat batwot her services such as fire detectors
and enmergency warning systems as well as other services are disposed in the
tile elenents or bolted to the frame nenbers or concrete ceiling. For.

% ﬁnPl e, sg@h@sdd% , figh@igSardl ey doyiitieding hiardlbesﬂla@ﬁi@ded)lﬁl adeas of tHe cf@ﬂﬁ%&éﬂt aEd a
ole is bored, thr e to rec east rt. of t snmoke
det ect oF WHETHAtY HORRABE T M 56 BrReT O remr arp b of B3 Peiriased | n t he
ceiling ca\suﬁmy Bétﬁ’aérelﬂe belmgﬁamblaﬂdglblcdn@étc f:enmt@ Tnevith Be spyaerdatéddatconcr et e.
ceiling. It be ??Elp r;cé:radtg tt hat, a §| Qlflcants g%ls‘lgsweﬁa capl Ilng, for
exanpl e ||§Hlefﬁ°§“|°%“ CAPECRIL S STETER WEPEEPTRGS 25V 8 GhGve t he
frame and aemices apldispbseiddn the tie slbmamtghtbdlued]@ the ﬁ@tuhemer@cpmil cemretpat h-
petveen an GthEYreextipRl a&'d&emd? éang fsh&gdgalatueeler;m{t%nﬁgsu' ts in
unt's o tl ur

significant g just ernore, data cabling
whi-ch 18 ndwicds berod duough the Hlettp mpllvya@w-r gart:@frfh@mﬁal@l demtqrdvhmﬁn i n

relatively angq qanbhd b(ﬁﬁae&t)!@lcﬁaaéa!b)é didpBSed iR 1R deil it chvieyOdredléd ECL i ons in a

ceilirng. When any new cabling 20 or services are required,. cable is sinply
| ai d t hr ougatene thegaid of Sameymembarerdvherprestrretlinge al ong the path between

the entry and termination of the data cabling. Generally, the positioning

of the serV|c s intermedi ate the ceili d the c rete ceiling is
ohde 1 an THE RSP RERITEE (ot B S  Hag! BHvags [ Tample ey drrys, o
r ecognilsed atdditposaiivans ¢edlivg caeity hbhave d@rf}aihesgnsltMmﬁhﬂmdrmg etrifgle lmc -
di sorgani sed Jéaay Cxpgdlflré}d aEL]? Ose%lan%];lt bl I n)g Qa&? %ﬁtsup Oém‘gs jsNg as

sonet i mes thP nned by conv n| Ehee For T 8ase Vi'ce aél i very.
This is patresultslirmmdiqaheamm eff crblingsjug domtiphting| Ftbthehmtngddtm@bb@n

ref ur bi she Hilh dl n?s&;g%dqwﬁﬁgﬁ%mreec cg;ﬁﬁle 1% é(%lﬁo laﬁ%ly 'la';'get he life of

a comercia e app eC| ate T he 30 process of
mai nt enancél“@ftméi( n@eqaﬂg rugs iy pld g tspf dtwréwpﬁ@taeﬂe}lal@n SYhegrany s sallipgces of t en

resul t 9ol N gl UFRRES RE rdiuREK A8 N sithP§ 14il hﬁ&gmh&fboeadhm de:ﬁ&weyégcht 0 renove
and are particularly tine consum ng

Fur t it wll be
appr eci at edil¢ ¥ane B PathdRPYeER thefoly aﬁ%fenﬁ E\ ?Q*%%‘H’é‘ﬂgt gg Wate | n
desi gni ng qrd pdsitidniigdf €l setvies intermediate the cellmg framie and the concrete ceiling

is made in an ad-hoc manner w1th no coordination

25 Itis univensélly recognised that conventional ceiling grid systems encourage thc.
disorganised laying and disposal of cabling and sérvice positioning as sometimes this
is determined by conveniénce or ease of service delivery. This is particularly the case
after a commerciat buildfng has been refurbished or renovated one or more times

g which is typical in the life of a commercial building. T_It4 will be appreciated that the

30 . process of maintenance of existing services or the installation of new services ofterl _
results in damage or breakage of the tites which can be difficult to remove and are )

: pafficularly time consuming to manipulate. Furthermore, it yvill be appreciatcd_gﬁat an.

. architect does notvhave much freedom to operate in designing ceiling and ¢eiling



WO 2011/ 022765PCT/ AU2010/ 001089 3 cavities in view of the nature of the
framng grid and the way services are di sposed and provi ded. CGenesis of the
| nventi orwoBbai/gersesi s of the invention is the desire tecpaveot@omsgeiling
cavity in a building which overcones a3 substantially aneliorates one or
nmore Of the disadvantages of the prior-art, or to provide a useful
alternative." Sunmary of the Inyention 10 Acco ding to,a first a pect of the
present i nveAtssdn vienerldhe natye of e diming &ii¢ f PAMECTEYEY 8éﬁ1df§8?ﬁ?a| sing a
plurality Q;,dg;,rg,amedrrerrbers configured to depend fromthe ceiling, the frame
menbers characterised in that one or nore frame menbers include 6he or nore
servicé conduits and.are configured to be interconnected to one or nore

ot her frarre}eﬂwiﬁ)ﬁrtﬁet@em&ﬁrconnect said service conduits between

predet-ern ned 15 rcon cte nenper ices are
accessi Bl e é‘sé’%ﬁﬁd\“ HoR s éeé%’etoncggp?ogal %éaq)étpéé\%%%ﬂgength of
each frane vﬂmﬁmle:ooﬁuesor sinbatgnﬂahlyansbmewd onps pravercof thetdisadvangages offhe here i s
provided a ceil| fra ured to depend froma. ceiling and

i ncl udi ng 8HE °%1t)°r%°g§?\g?‘ce tglglgirllﬁl ts extending thereal ong, the ceiling
frame nenber confl gured to be. interconnected to one or. nore other frame
menmbers sug lilmf ggé ﬁép\gggmpasm ng through the frame nenbers in the service
conduits a SSible at one or nore predeterm ned | ocatio al ong the

| engt h 168f weprdingte pdissmerackel thmﬁﬁenh%@wnwﬁé&wmcwgf %her aspect

of the i ”V%%éd?eoﬁxpﬁﬁﬁghﬁlwmwb%@neﬁbérh BehffgiAsdRo ﬂep’daalfroﬁotmar i ju ng adpal r
eg and a

of longitudinally extendi egb el enents each \{) ng 4

foot, the &ribfsdhe frage msal qﬁ@ i‘b"&&té’as ’é}hﬁtwq\’%ﬂ%f n'g“'m FOsSc enber s

di sposed i %@bmdf@dem&d&nhﬁ&&nauﬁbohﬂgjred tacbefimetcoansetedrtd. omt exdnermay from
each ot her, frame nenber configur th th
el enent | e @éheﬁ tnéeanti‘?ﬁs tgdxbtgrtcgtm I tgﬁ (:le ser\}lce C%ﬁ?’l? &q)e%'(re%mp?edg@%ﬁxg@ w e_

recelve a conduit
ser vi casduditeiandegddreeneanemiprs véerein mesetsuehart: hegessitle asmewr s@reluct i s

configured to Pr oweg?d% sa?%%q?grlgﬁ%tgg? f, fcGuShleyi ces -in the service

duct from tpﬁ er at one or rmre predet er m ned
| ocati ons thereal ong. ,

Accordlng 10 a second aspect of the invention there is provxded a cellmg frame

‘member conﬁgured to depend from a cellmg and mcludmg one or more service

20 conduits extending therealong, the ceiling frame member conﬁgured to be .
interconnected to one or more other frame members such that services passing

- through the frame members in the service conduits are accessible at one of more "

_ predetexmined locations along the"length of each interconnected frame member.

| 25 According to another aspect of the mventmn there is provxded a cexhng frame member
| | compnsmg a pair of longltudmally extending frame member elements each havmg a
leg and a foot, the element legs being spaced apart by two or more cross-members
disposed intermediate the legs such that the feet are oriented away from each other,
| the frame member configured to depend from a ceiling with the element legs oriented |
30 substantially upwardlyI and to receive a conduit service duct having one or more - )
services such that the serv1ce duct is conﬁgured to prov1de access to the one or more
services in the service duct from the feet side of the frame member at one or more -

predetermined locations therealong.



It can therefore be seen that there is advantageously provided a ceiling
frame system and frane nenber that allows services including |Iighting,

bui | di ng wenagaents and control systens to be deliveredpthrazgiydhsyframe
nmenbers rather than have the services #ounted on top of or internediate the
frame rrenbers or rmunted through or 5 to the tiles. The systemand frane
menber s- aI dva ousl al | ow-cabl i ne% nd the |like tg be transported

t herein sa Rt °‘h°' cfe‘frb er&éﬁ)ﬁ‘@a‘?tﬁg B Rrovisied pegiling famesy€eyi ce can
sinply be Iandl ﬁ‘aiﬁflaﬁﬁd'lbﬁt &atﬂmv&srsamegrﬁmhﬁrng [ighitiiid) ®uildin g madskdnichoahdl ~ servi ces
can be added relatively e Description of the draw ngs
Preferred &RBOALS ?‘Feef{?smxﬁe cflﬁvcr %4 en §m ﬁ%%éa%&églmb&é%g‘ ®by way of -
exanpl e onlsgryices tnhumted en tpad of mtﬁdwdmahnmmghmgbebsamogﬁted Khrodpha -
Fig. 1is % d Vi duct
accordi ng ?@)tht? E‘ges 8 grteérgmfe %g&fgﬁgh%ﬁe&%pnﬁé’}%@gpﬂ %erspectlve
vi ew of t héheflikgrie mﬂrt%ﬁthﬁqe@ Sa}:mgahrcheﬁd@lascabée fon eaghcsenrii@astat t he frame
menber of Eigice Lan @%g} tLeQQteFﬁé&lr\hap{hb? Qe el ri&nh.gmﬂrg%a& n%.qaf of the,
drawi ngs and 1 n accordance wt I rst pre erre i ment, the
frame nenb&frvices s bsaddedyrelaynelticesiler vi ce duct. 11 having a preferred |
Iength The ceiling frame nmenber 1 of the first preferred enbodi nent has a
pair of Io,| d| naIIy ext nd|n frame menber. el enents 3 & 4 each having a
|leg 5 dRd BrebBescgptane RIS her el enents 3 & 4 are formed from
extruded nmPredérrdiimidiindits tf)ﬂlhéTEﬂerftfoﬂmqp|naﬁtﬂe(ﬂesﬁ-1b6d])byﬁbé9ﬁifeﬁdrﬁﬁler red

mat eri al 5 are 25.spaced: apaf,t byaplurallty of
Cross- nerrbg?lg ‘Vltgmsaf%sgce(fgsﬁaé’%{fﬁnélr@ “?%nﬁs ’8 ““In this configuration,
t he feet 6 are big & acendwigw 6fa)flamamlamb¢1‘dm1t'mgaconduxt service duct :

' accordmg to the preferred embodiment;

15 Fig. 2 is an elevated perspective vww of the frame member of Fig. 1; and h

Flg 3 is an end view of the frame member ofFlg 1.

Detailed Dcsantlon
Referring to Figs 1 to 3 of the drawmgs and in accordance with the first prefcrred

20 embodiment, the frame member 1 includes a conduit service duct 11 havinga .
preferred length. The ceiling frame member 1 of the ﬁrst prefex_'red embodiment has a'
pair of longitudinally extending frame member eléments 3 & 4 each havingaleg$5
and a foot 6. The fram'e'member elements 3 & 4 are forméd from extruded metal but
can be formed from plastic or any other preferred material. The element legs 5 are

25 spaced apart by a plurality of cross- members 7 disposed intermediate the legs 5. In
this conﬁguratlon the feet 6 are onented away from each other.

The frame member 1 is configured to depend from a concrete ceiling (not illustr_ated)
with the element legs 5 oriented substantially upwardly toward the concrete ceiling.
30 Thelegs 5 each include a barbed section 8 at one end distal from'the feet 6. Clips (not
) illustrated) are secured to the concrete ceiling and extend down a predetermined

length to releasibly engage with the leg barbs 8 about the legs 5.



The frame nenber 1 is configured to depend froma concrete ceiling (not
illustrated) with the elenent legs 5 oriented substantially upwardly toward
t he concrwbeondizbieng. 30 The |l egs 5 each include a barbedTsarbiomoi®@oat one
end distal fromthe feet 6. Cips (not5|llustrated) are secured to the
concrete ceiling and extend down a predetermned | ength to releasibly:

engage - wththeleg arbs. 8 out the legs 5, Al though not illustrated,
the frame AoBEh 0P ILSEReH aeermeneﬁddgeowgrurrdéﬂarwr“rrhmt fenber at

each end. fh@e hieaiber sRadeendl me@agxes:lsﬁweecpuagagu &IPectl!Sl@m@rttH@éthérr ame menber,
however, |E W | Iee_ge gg{’)vreci.gt d that clip Rea:2; connectors can be di sposed.
i nt er medi at'®"f BEOHh R YHe apﬁfeeﬁ{?eeidst 4t SRS O SIORERTPS r ame nenbers 1
can then bexsﬁasedrenbrhmdmettendxr&ubhé frmhé alelmpepdr &l béd of lung femrcr et e ceil i ng.
. The gréd anbgrgls en’beffgl%}eaégg)?tghr’ Q%Mgﬁyg lgl"{ov%gngctagelflcm ar, or any

preferred shape: ower. face eac ace %rdly toward
a room or .Bhdgnid caarbeaq(lare,trewtitdgulat,mb@d)lal, &:Ir@ve'ﬂhatclrmslar, phanyfprefigedrenbers 1

can be | nt LASnRSE) Gl gl dithiart bntn e BBRMRLAE Ko Sl alrosfiTE ool e o form

a grid whic In itsel ude on y a single Ye¥ane
predeternrweeﬁveﬂbﬁﬁﬂﬁﬁ an area that is very narrow, for exanple. Further,

- interconnecting frame nmenbers, for exanple those:extending transversely
betmeen frame _nenbers 1, need not be the sane as frame nmenber 1 and may not

del i vet? 15884t i thedrams mgmbers ko be infearonpeqteslongifudippl g teans vress etTsbos ed

i nt er medi a§&née{i@lét6&@iﬁ1 ﬂ@ﬂ@%&hlna@rﬂﬁﬂé&ﬁﬁmlﬁﬂb&ﬂ urap@re frasemddvafl- each foot
whi-ch faces %Fconcr te ceilin The frame ne sFHBtanrgured to

rel easi bl y°f}9é8 qrmingd dength jnan &5 YRR Parops 4o Wﬁ’plﬁ & | ocati ons

t her eal ongmtersmmemm@tfratneseembare fehexhmplt thase pxteﬁﬁngbhgsmeﬂe bete@e20

|t er medi ak g, LU0 L 0L E (RS AT RIRELSr e mERBCOddy AT GE duct 11

I ncl udes an tricar “connect or efe eac annel” i s denoted by
ref erehte mweersaﬂlqﬂcmbmwétwe flluseated)presthen diepbsedivemediptedhaframt s can be :

provi ded aﬁr Qﬁéﬁs 188l rebP6n Qﬁ’&ﬁ tace mwTatcﬂ@oolt Wiifh AN oRorlR cefillg! SUPP!Y

power— to ting on one cCi CUIt

The frame member 1 is conﬁgured to nelea&bly receive a conduit service duct 11 at
one or moie _lo_catwns therealong. The conduit service duct 11 is preferably received |
20  intermediate two or' more cross-members 7.- The conduit service du‘ct. 11 includes an
8-channel electrical connector where each channel is denoted by reference numguﬂ.
12. However, any preferred number of channels can be provided as desired. Tﬂe duct
11 shows two lower channels 127 that supply power to 'lighting on one circuit, while -
* other circuits can provide pdwer to other types of lighting, provide controls for
25  emergency lighting and/or emergency warning interc'o_mmunicatigns systems (EWIS)

or provide access to building control systems.

Alternatively, the conduit service duct rna}'r not have cabling or. electrical or optieél
 services but may be configured to deliver air from axr-condmomng services or
30  alternatively allow return air for au"condxtmmng systems. It will be appreciated that
- services can connect or lock into the channels 12 though the use of locking teeth, for
example, however, some services may be suspended from the cexlmg grid, for o
. example, a power supply or computer connector. The service duct 11 assomated w1th

each frame member is conﬁgured to connect to a semce duct of an adjacent frame



other circuits can provide power to other types of lighting, provide
controls for 25 energency |ighting and/or energency warning

i Nt er conmwoi20AbG2016s Ssystens (EWLS) or provi de access topowidudomgoosnt rol
systens. Alternatively, the conduit seyvicece duct may not have cabling or:
electrical or optical services but may be configured to deliver air from
air-conditioni ng servi ces or 30al ternatlvel¥ allowreturn air for

ai r - condi t MSAbRG! Byyekgmanngr dygt respegt o I8 47 aresanpasied 1@ Byspeetivs Bl connect
or |ock i nkRmibEe 1¢harwneh ﬁlekanﬁebmm&fthéﬂa:usmeﬁﬂbeﬂsgﬁkdﬂ@slBedrinectf or exanpl e,
however, sqQne servjces be suspend romthe ceiling grid,. for exanple,
a power suPBFYSF VRARTE er("rdjésri’l‘? IBtFrm‘%?‘Fé 'servi ce duct 11 associated wi th
each frarre menber is configured to connect to a service duct of an adjacent
frame 765PCT/ AU2010/ 001 | : er that
respect ch %‘rﬁ&? g, bar ﬁ:jg\hsndg Oseg 1{1gl%?ué1§alg§§@%ﬁon%whﬂ th%qg%%ﬁ %‘ﬂ II]Q

t he connecthanelofi2t beinfertionsfromrthelower fabes %nfch@ﬁme mombercietd. rle(ﬂwy or VI aa
connect or . 9! € oLy 1 NGstRRd gghges di sposed in
el ectrjcal g"agnﬁgﬁfbé %H:?Jc tﬂ&eﬁthéhﬁﬁpl ght |érr11 alnnsen 1 insertion
from the | diseesef aboag g figme mmb«rraaﬁereﬁ@mnedflewoas tmmwlﬁ? @eﬂﬁvredut will be
appr eci at efev%f@{hgﬂ{u}i@rlt Lii® BL hfie B Ei AN e EHaAbeld |2 LSthe 84RJ) féalochg di sposed

al ong the frame nmenb predeterm ned | ocations to prow de t he desired
| evel &f | ilghfmgrfgfcuﬂ%a%qap als@ ba prreesed i 10E SIPRIAGEACHENREIPA 1B i n the duct

11 form ot Faﬁ%&&o}a gﬁtligi\gngt&mwﬁ b§r&ﬁ%&ﬁ@nab§@%&®rmﬁﬁd ldcgudirhe sarred
manner -as | jghting bar ur t her nor e tin e received. at
one or mrél%ﬁéé@fr@r'ﬁ?rﬂléea | Vesg ?eB?fgteé’PBWfﬁt‘%f‘sft?g ﬁg}‘ﬁ]@é]}?g@ﬁgfg separat e
connect i ONprdvitenoRailtemativiy ltfabkd dophéctddan lightinguhaniietiel? me exmisediomat | vel y,
tracks conn cted t channel s, 1 I [, part -of
the | ength® PrP%"ﬁP?ﬁ!?gg&r‘EE%éer %$6° t%st%ﬁgatﬁ%qﬁ’?gmq#ﬂg?ﬂrér%&a cont act
15 regasdl e@rdhésswhwherealo@gghetmenhaﬁbtens disppged; %dllsp@kéeb opEhalongs, a sl ot
i's open al s are
di sposed s "%rﬁ ?Lﬂ;lﬁés%r‘??%gﬂ%? g%PEaL%oﬁ%is%ﬁgﬁ%i ée‘%?cltal}saggﬁ&gls%ct rical
connect i on Oéﬂ'd lighting bagHBicrrytes an elestﬂﬁétcam?étﬁ‘b%“dt'h%hwmﬂhﬁ sjaiped; o
al ternati V%&ﬂ:&l‘mﬁé‘%@&%@ﬁ“&r ﬂt&aﬁﬁﬁ%él&’by\értg{a gfn&H ARy with a ¢Hanhd)i13. I/inﬁy, the.
. _

frame menbef ma | sposed above ast er havi, n i tabl e
this way, the frame me?nber 1 may be dlsposed above a p?aster cexﬁng Eavmggsmtgt)l

—

[/

g

20  service access and, in the case of lighting bar 13 for example, lighting bar electrical -
‘ cbntacts extend through tl‘{e plaster (or other) ceiling and engage with frame member
L | '

The LED lighting bar 13 includes a pingle LED é]eme;nf 14. It will be appreciatéd tﬁ?t
25 thc.lighting bar 13 can be configured to form electrical connection with two or more

of the lighting channels by means of keyed engagement or other conventional

connection. In this way, the services channels 12 can be used to distribute dlfferent

services that can only be connected by pre-conﬁ gured elements

30 Although not 1llustrated it will be apprecmted that the service channels 12 can’
. provide other services that are accessible from the lower faces 9 of the frame member
| legs 5. These servmes can be accessed at predetermined locations along the frame
member 1. The services running through service channels 12 ina predcternuned area

~ can be controlled by a controller (not illustrated) to allow delivery of the services as*



20 service access and, in the case of lighting bar 13 for exanple, lighting
bar electrical contacts extend through the plaster (or other) ceiling and
engage Wiwb 2hriaeresenber The LED |ighting bar 13 incl udestawingloeshED
element 14. It will be appreciated that 25 the lighting bar 13 can be
configured to formelectrical connection with two or nore of the lighting.
channel s by means of keyed engagenent or other conventional connection. In
this way, - Sf#redeFof ¢ep am?égglA g data flopeloneaduplyxgs data chanoe @t f er ent '
services t hakiviiwanyuked GRNpaeiAA Mitching sailk bf UgkthgdiRuRatg: 30 Al t hough
not illustrated, it wl] g?? appr ecj ateclfﬂtlhat t he service channel's 12 can
provi de ot AESEEEFYFessontlsr ¢ R SRR 80 AT HIECTRR! P RFREINES 9 of the
frame nenbereat egh having heaeicseconiroler canalsh be powiied asldairedr edet er mi ned

| ocat i ogs along the frane nenber 1. The services running through service
channel 3 12 in a predeterm-ned area can be controlted by a controller (not
i |1 ustr at edf)cah be a¢enchat dedl donduiysepfice det sarivclodsompraese sadicesTor exanpl e, in
control ling. . f : d , d I .receiving wall
mount ed usg?lﬂgegﬂlenrégg gaﬁgﬁﬁ%ﬁ“é‘%ﬁhg%‘%ﬁ‘gf%a‘%%hﬁl’gﬁp ?ﬁg@?;"gﬁi ts. A nmaster -
servi ces céikcoointusicaons; Hefa cermpmicetions.rdgla agpesa pe iatsgeineonditishings edet er ni ned
areas each  Rayiend, Gadfi\th&Gbrms, FROLILAAS, §8d RARIR rifhaPEindih GYA SRftopS desired. It
can be seen that “the conduit service duct can include one or rore services
for delPvepyptams efdadect any eden serites agydesired toprayigs accesseone Higdomerdace2 can
deliver..t ebeg EBiics o lbeisunt SAdiR JeREII) bt eigbySwarlRb 2q@pmestorBMeNt S, ai r

conditioning,, e ency warning systens, fire alarns, a bui |.di ng
management S%ﬁ’&e%??lgp%lapfﬁe%@%d?@ﬁé?éﬁmﬁﬁéﬂﬁeséﬁ?%Bgﬁb"re"g%}“\?? BHET as desi red
to providesideoeds ductam t he | ower face 9 of the feet 6, or to nount snoke-
detectors, enmergency warning equi pment or other services. It will be
appreciated that if desired services can be delivered from.either 'side of

t he dudf 1lInthésaderpfveonditening, ta duct bincintbieawdda go inchide duepprdpriatedn be nade to
i ncl ude an,_ ' Yo Si ' el ' | e

ol i vered FEoRVRBRIT S v SRRHWAITES ad Ul ion] pelieoIhe kB etk

enbodi ment of the feqt 6] Ibeuchgpeabpdiment itivall be aprsrdisted thatmdelivarrainigous to the

l'i ghti ng bggaidgbus adknb Bightiiiad €9l cdrthedirb QUed B AUGH 1RCAiFRAGa1 dalVeMedy Of  the
air. 20 In the preferred enbodinent. illustrated, it can be seen that LED

l'i ghting etsfiint s 14 can be di sposed over those areas requiring lighting to
sone spandard. |f additional brighter areas are required; brighter LED
lighting elepents, 14 can be used instead, of or, i diition to. t ot her

[ ohti ng cremeRrSetel SRpeTo JREmA i GE v aesh bt A kg B ay pe 11 ae
menber 1 akdobsdisfreedietdr trisyareds squiting Bghting e sfmosandend Ut aiyliddnel need f or
lighting and other services.. e di | I : @ nenbers
1, the .duct% ng ﬁ)arr.%a\?iarerseq&g?d’ éﬁ%h Qeg&?ﬁd?ié@@ﬁ%gi%%{asgﬁ gca?%gggeelag%{t{ggrs&gd via the
| over facesr b agflitichdo fheethes lightingelantpatside Aot onlytcamis besersuthdutle ysaiofit enance

and t h@S pOﬁ&i fpdnllé iTnXmQér 'lt d-lﬂo%ls l?ﬁe%ﬁ@&? of services therefrom removing the need for

ﬁghting and other services to be disposed i-nterme/diatc the frame members 1, the dugit '

11 provides for all services to be able to be accessed via the ]ower faces 9 of the feet 6 | _
avoid the need for time consuming maintenance and the possibility of tile breakage. '
A cover strip (not illustrated) can be disposed intermediate the feet 6. The cover can
| 30 | conceal access to the services from the'.lower féce’s 9 or provide a diffusing capability 4

to lighting,

- Useof the frame memb‘érs' 1 to deliver lighting servi‘c‘es' has the sighiﬁcant benefit of

being easily able to respond to increasing or decreasing lighting requirements (or



A cover strip (not illustrated) can be disposed internediate the feet 6.
The Cover can 30 conceal access to the services fromthe |ower faces 9 or
provi de awdizbfuugeTsg capability to lighting. Use of theprCrTateoromobmps 1 to
deliver lighting servides has the signigficant benefit of being easily able
to respond to. increasing or decreasing |ighting requirenments (or" WO
2011/ 022765PCT/ AU2010/ 001089 8 i ndeed any ot her services) but. al.so
typical |y dndesdense@es serdess) byt alsedwigpdlyetlows sipeificambysssdotver todst  exi sti ng

lighting r%usmaheh&mm@ﬁin@é re@&lkénf&aﬂﬁ%omh{éréfﬁrﬁﬁﬂﬁﬁ%?;lrrxg% egg‘g’g? ent
. ' |

savings by delivering i jn. accaordance -with
can save a Bt EF H@W%v%é‘% ‘lpég%’dg{"llg/hgﬂlgge} %OT&P"WM%&FWWF@ r ‘mains 5

power supplqnwdlmcmdaaeulkﬁﬁb bivad e doSilpéefci®o g:laaﬁl tediembiss | ncr ease
their pewer_ consunption i eved O% or- even nore
ener gy uUsed’by” &PB t?@ﬁ?én%‘%t%@%gb?\'}%’de%gfs Sg\é*“%fe"?’ﬁé"icfe&?@ hgEnbers 1 to
del i ver t hepowegitnswgptier. vt séslievid pAthhpsologh zomorlelvkluﬁ]bfeaé;ﬁggyl Redppai |, it

will be ap%ﬁﬁ&h@head bEQ tedtvp1 fra?r&gggsm%enra?m%eﬁ @& %ﬁwgret@f froma mat er i ql

having a square, ect angul ar LB}r‘fmgThe frame:
menbers 1 seyide of unltary constructl_on or may be forned from conponents
as described with reference to Fi gs 1 to 3. Furthernore, it will be.
appreC| ated that the frame nembers may al so be in the form of.

i nt er cdfnelthengh nos iystrated frdasait, rlfdmlld?e apprgeidted that thedrasmeemerebdri hganher e each

tile incl U@@%&ﬁ&ﬁ%&%&&rﬁ?ﬁaﬂx@%éﬁﬁﬂ@%& #Sﬂéé LJ] rfrhﬁlaxosfea U”t e‘d
thereto. In.this way, a ceiling_can,be f Tromtl rame e 1
connect ed tT@eg‘aF‘ﬁé%ﬁ’i‘ibefﬂE‘aypﬁﬁﬁum’@ﬁb‘é’r%m&ﬁﬂnﬂh@méb? fremugé &ooy m)re serV| ce

condui ts Okomfprihigik dbdckibed ME réfBHeRtca0 PNRQLET. Faﬁhéihl%ré ¥afFeng descri bes
only one enbod‘lf?r:%g‘irl\hggf the present invention an difications, obvious to

t hose ski | PBY® e frameimempbers | gy glfe be iyt ‘i"ﬁb‘r‘.ﬁm@@ﬁaﬁ‘eﬁaﬁb fromthe
scope 4f t Hitespoagfnm drighedité eoncrete celley Wik ereach GifdihtIalexbne CARGrd t S

granmati ca Ni% her i.n the 25.inclusive sénse of
" ncl udi ng% b ﬁ;éi\'/lﬁggspangl%ﬂ?n orm? 'gede';i‘("g usﬂeéhlgg%’eacﬁfhngé’%& sting only
of " forrned from tile frame members 1 connected to adjacent tile frame members and '

where the one or more service condults of adjacent tiles are: mterconnected

20 The foregoing describes only one embodiment of the present inventionand
‘modifications, obvious to those skllled in the art, can be made thereto without

departing from the scope of the present invention.

The term “comprising” (and its grammatical variations) as used herein is used in the
25 inclusive sense of “including” or “havmg” and not in the exclusive sense of

“consisting only of”.



ASPECTS OF THE | NVENTI ON The fol | ow ng. paragraphs define sone aspects of
the present invention. 1. Aceiling frame systemconprising a plurality of
frame menwensiimapfésgured to depend fromthe ceiling, thecfrareiovmniser s
characterised in that one or nore franB nenbers include one or nore service
conduits and are configured to be interconnected to one or nore other frane
members.to {.\Smﬁ?ﬁapﬁEﬁﬁingfﬁﬂi ce conduits between predeterm ned

i nt erconnec ; , rein the services are accessible at one or
nor e pr edetTherdplieving paragrapirsiefihosgnd dspedtesifbhdipmient fvkntioranme nmenber. 2. A
ceil'ing frane,sy, s ing [ her ei - al l of .. :

i nt erconnect e%;f r%ﬁ@%ﬁg‘é%& glr%’\?'?p?iiés&é@d’#“%é’? ?ljr%fnﬁap é%geégg%%ﬁ? F]oed ar ea
such that each geendifrnibaediling.abe friro¢ mdmbers chgneteriied ioshatawfirmored to
control the flow,gfe SERYCRSLNGRHG IdrD Serbitt Borith bR eg??r{ﬁ%%fea-to%e_ A
ceiling frame systemaccording to claim2 having a plurality of grids each
havi ng a respeciftgrEoriseier fpenecasmare pthpoframe mempers to wigrepnueitstidl box 'i s

connected to a RBSIBLoSRANbERBer HREAAIA IRRRLhARG R fONLLP. the flow of
services to each grid area, via each control box. 4. A ceiling frane system

accor di ng -t o - cl M RFSFIHS HRacsFIa R QN oMoyt Pradeteiminidiecaliopt ural ity of
servi ce condui t alon@ thel 1BAeth afdach Frafe infeRiteAt services. 5. A ceiling frane
systemaccordjng to.claiml wherein. the seryice conduits are di sposed
within or o t%cfe(ﬂ)lb“gt%é“??yéﬁg’ @Fé"fﬁ‘ﬁﬁ"h‘.’ ELHIP 1t3I'?‘lél ude any one of
nore of |i ghti nipterceirectodifiiame aaimbersproddd agdddefittingapredetsrminal @ecacCcess
points, air congj ti.oni v, j i ar —and

bui | di ng gmanage?f{éérwﬁgr?g&c%rﬁg%ﬁg%?sa{eéﬁéah%g a}X %%ﬁﬁ@’ﬁgcgl%f?é"ne? € f/:ém%%
according to cl &iefl®v afrerdies threeh thebrid nfifraree iembsrsar e configured to drive
LED lighting flew &&s,.H : 1 e ' . Rr.edet' erm ned
frame menbers{?j '7.%A ngh [ nﬁmgg?%%%g%#%gg%£§g€ _ldé % erein the
LED Li'ghting isbayispsiwacdie seeiceswpolhonsaehsthairagh eantgbberyisas of
differential bricgiieBR8 %o a fhastéy %Rlides BhtfllRPBNKY SR T a5l feMAwigr Claim 1
wherein the frane penbers are forned from anmetal or plastic. 9. A ceiling

frame system acSGrHFhg B BIGIRE 12 RAA QPO frame nenbers are formed from
a pair of spated ajlafp frahofgainactording taclgine3 sdeieir0hs pluedlay oeghidst oget her by
clips. WD 2011/ 022d765PC'£{iél%%010/-0010 9 - N

provide @ plur service conduits for the same or different services.

5. A ceiling frame system accordihg to claim 1 wherein the service conduits are
disposed wfthin or mounted to the frame members and the services include
‘any one or more of lighting; telecommunicatioﬁs, data communicatidf_xs, data
access p(;ints, air éonditioning, emergency warning systeﬁis, fire alarms, énd.
building management and contrél systems. . | )

6. A ceiling frame system according to claim 5 wherein the lighting servicés are o
configured to drive LED lighting devices Idispésed at predéterminéd locations -
on predetermined frame members. . -

7. Aceiling frame system according to claim 6 wherein the LED lighting is
disposed on the‘ frame members to provide areas of differential b_rightneés.-
8. A ceiling fra:he sﬁsfem according to claim 1 wherein th_e frame members are
' formed from a metal or plastic. . e ;

9. A ceiling frame system acéording to claim 1 wherein the frame inembﬁrs are
formed from a pair of spaced apart elongate righf angle sections retained ‘ .:‘
‘together by clips. ’ C



10 10. A ceiling frame system according to claim1 wherein the frane
menbers include a plurality of discrete. service conduits such that service
condui t s woeoimkerssonnect ed to respective service conduiPCs/A208M01089
interconnected frame nenber, or one o nore Service conduits are
termnated at an interconnected frame nenmber. 11. A ceiling frame system
according to.claim_1l wherein the franme nenbers and any service conduits

i nt er connect % Aafpilingdframe sygic assending o glpiny h whgjei g ffameanembesiber, t he

i nter connect i on;haidas ghirhBStof BREMRARIIREBANS!s Qlichtha RreQHdagtiR ar@dapt or

di sposed i nterngedi ate such that one qQr nore service . conduits of adjacent
frame menbers aF’EeIFWF@g%EEHGQH‘.’Csf?cheA‘OE@'iufsi Gn fptemennegied d¥Msccording to
claim1 furt her nienitet]d ble SthbrieBgrvick lebndeiite BRNE iGN SR Gnikabelctledi at e t wo
or nore interconnected franme nenbers.. 13. A ceiling frane system accordi ng
to claim1 incl F8P8FPE 8 ame menber cover strip di sposed al ong one side or
face thereof. 114 cellingefidmesystermaseordingtie ot ¢ ovheltengtht dratleansmbbrs andl udi ng an
auxi liary condui . ser:\Vi '_ Lgured tgo re ibly mount to the frame
members, the aﬁﬁxﬁl%?gl% ocef@c éjl(c‘;’](é)en 9 g%drtg) %’diogglnﬂg'g&? fe %ﬁ%a&?ceﬁére servi ces
such that the. $emginzambesrthe intrremssedsion bbingdiredibetweammembeber siaal5. A
celling frame MESRREoF Al WsBlteh SulARANCE L0 Hafotrinididsdlifle | nCl Ui Ng one
or nore service conduits extending therealong, the cerling frame nenber
configured to beondviteptetisrentfeame Wewhes de intprcennselsdr frane nmenbers such

that servi ces;Dassiiig fdMOdsRn Leorkin@ W cIHRTD &lrfhet Mchulfe$elikg G CONduits are
accessi ble at one or npre predeterm.ned | ocati ons al ong_m%he | ength of each

i nt er connect ed FEEFRSHSRBHE intgrmedate o grmpre pkgreonpected frame Msmvesng a pair
of 1 ongitudi ne. lAycetliigethd @ stemadttordREREeElait EIRAGTEARIMOAKIBEG @véred and a
foot, the el ement. !ﬁﬁ%ﬁ eﬁﬁaﬁ nng sgaﬁed ﬁﬁgrt bg two or nore cross-nenbers :
di sposed i nt er &P PRI BSLS SHERT PRaMCTRE feet are oriented away from
each ot her, tHeAfqeiling freemdystemareéording edclbion O phdihgfanmuxidiatyedondwig Wi t h t he
el ement | egs orep ; ,al 1d .receive.,a. conduit
servi ce duct h.a\%el?ﬂltg‘ig%dn%ygr %eg%!éle%e\#gﬁﬁglﬁ%ﬁatpgg%ﬁfir'nréemsgfs\’/lthge duct is
configured to prejhaedaeteceniigured tolincludecthe pnemmore sqrvicessich that the - ser vi ce

duct. from the T eeticsi dleQbsdbienbhARRHERIRRMLES, ONe OF more predet er i ned
| ocations therealong. - . , : : : '
o ! 15. A ceiling frame member configured to depend from a ceiling and including -
 one or more service conduits extending therealong, the ceiling frarl;le member
conﬁgﬁred to be interconnected to one or mare other frame members such that
services passing through the framé members il‘l the service vcondtiits are R
accessible at one or more predetermined locations along the length of each
interconhected frame member. ‘ - o
16. A ceiling frame member comprising a pair of longitudinally extending frame
rﬁember elements each having a leg and a foot, the element legs'being spaced
© apart by two or more cross-members disposed intermediate the legs such that
the feet are oricnted away from each dth_er; the frame member configured to -
depend from a ceiling with the element legs oriented substantially upwardly
and to receive a conduit service duct having one or more services such tﬁﬁt the -
service duct is configured to provide access to the one or more services m the
service duct from the feet side of the ﬁ'amé memberv at one or more

predcterniined locations thereaiong.



