WO 03/ 056240 PCT/ AU02/ 01731 TITLE MODULAR SERVICE UNIT THI S | NVENTI ON
relates to a nodul ar service unit for incorporation, or installation, in
suspendedwoaisloserge, or false ceilings. 5 Hitherto suspendedTesiozion3s have
been constructed on a basis wherein a grid of frame nmenbers, or support
menbers, often having a T-bar cross-section, were attached to overhead
structures between side walls of a roomof a building and ceiling tiles or
panels were then connected to the frang ers so as to provide an
aesthetic 10 appearance. In the space b the frame nenbers and a top
wall or frame of the roomwere &rovi ded air conditioning ducts which were

attached to pl enum housi ngs whi cMQRYARSERYHeE {UNAed air into a room

fromoutlets or grilles inclusive of air diffusers located in the ceiling
tiles or panels. There VEHKS dANMENFION dethtés tor as cwdularn gbtvide tunitndaer or
troffers 15 | ocated at spaced intervals in the suspended ceiling as well as

other service iﬁ@@rpb'rétidh? of isfalRstiohi ITnESL%F_@hHé@@_éiﬂﬁé@,ré?r,fafsbrdéilﬁigéi nkl ers,
security equiprment, speakers, and spot l[ight fittings or feature |ight

fittings. Jroffers when ijggicdd %@Jskgnd’ecFl&ﬂﬁggeﬁa@iﬂeieﬂgc&ﬁétﬂbcté&”ﬁf IgTes

associ ated wi th pl enum housings which were t6 be connected 20 to air
cond: 1001 79 CUei AR 4ff b 8 AR BESLBEh SRERE RERIIGEE
boot's" as. t heyt IAGTGRSPAarhvelp atagnel dp verieRocctures betvieen skle '
walls of a room of a building and ceiling tiles or panels were then
connected to the frame members so as to provide an aesthetic
10 appearance. In the space between the frame members and a top wall or
frame of the room were provided air conditioning ducts which were
attached to plenum housings which expelled conditioned air into a room
from outlets or grilles inclusive of air diffusers located in the ceiling tiles or
panels. There were also provided fluorescent light fittings or troffers
15 located at spaced intervals in the suspended ceiling as well as other
service facilities such as fire alarm detectors, fire sprinklers, security
equipment, speakers, and spot light fittings or feature light fittings.
Troffers when installed in a suspended ceiling were
sometimes associated with plenum housings which were to be connected
20 to air conditioning ducts, and a first type of conventional service
arrangement comprised a single troffer having a housing for one or more
fluorescent light tubes whereby there was provided a pair of plenum

housings, or “air boots”, as they are known in the art, wherein each air



WO 03/ 056240 PCT/ AU02/01731 2 boot was supported on | ower edge portions of
the troffer housing, and extended upwardly above the top of the troffer
housi ng. Weahk/osimo boot was i nterconnected by a hol | ow du@ecTesttoendiang
transversely to a longitudinal axis of the troffer housing. One of the air
boots was provided with a 5 hollow conneg}ion spigot for attachnent to an
air duct. D sadvantages of the first type ©f conventional service
arrangenent described above was that it could only be e cient|y used
with a particullgotiype sspparted Ay fQner edep sspfamﬁros%ﬁd\quw?éecﬁr& r
into the room Thus it could only be used in an efficient manner with
constant air l1dendedupwardihabovethestopwfithe raffeahousing.r Eash airdbafitMasser s
was restricted. It also could not be utilized with other service
facilities, eg.inteércometted lhsy aldiotlowoduct éxtersding rtrarisversely $paaloagitudiapbt
light fittings, or feature light fittings, in an efficient manner. In a

second type of é‘a@é‘\tﬂrlhéoﬁéffersﬁélyélﬁg aphangetiNbirt B6dts wad plevided iwitized a
single light troffer which | ocat ed adjacent to air conditioning

appar atus phi chydgy ?L%@l-gfécﬁoﬁ's %&%cﬂﬁwerﬁt@éﬁ%u?dnﬁﬂge surroundi ng a

bot t om opehi ng i n enum sing, connection spigot to an air
st al 1 ati on vas not onl yERMATENEL I dna s dvasoh SRPYBRIGRT, bEBR act e
ol led. Al SRTATGETeHedssarbed: gseieonas et decoult rany B RMICiRsRl 35tk
above, it also could not be used in an efficient
with a particular type of air diffuser for expulsion of conditioned air into the
room. Thus it could only be used in an efficient manner with constant air
10 diffusers, and its use with variable air volume diffusers was restricted. It
also could not be utilized with other service facilities, eg., fire alarm
detectors, fire sprinklers, speakers, spot light fittings, or feature light
fittings, in an efficient manner.
In a second type of conventional service arrangement there
15 was utilized a single light troffer which was located adjacent to air
conditioning apparatus which included a plenum housing, a base flange
surrounding a bottom opening in the plenum housing, and a connection
spigot to an air duct. This second type of service arrangement was
disadvantageous because installation was not only time consuming and
20 expensive, but it detracted from the overall appearance or aesthetics of a
room to which it was installed. Also, like the first type of service

arrangement described above, it also could not be used in an efficient

manner if utilized with other services such as those described above.



manner if utilized with other services such as those descri bed above. WO
03/ 056240 PCT/ AU02/ 01731 3 Reference may al so be nmade to GB Patent 1 509

259 whi chworoafsnso t o a conbined illum nation and ventil at iPom/Ad®eocB1 wWhi ch
conprises a plurality of profile elenents. Each profile el enent has a
reflector having a |ight tube conbined thgrein. Each profile elenent also

I ncorporated a s trapezoi dal channel which encl osed an el ongate choke coil
associated wth the adjacent |light tube. The tra i da LS
integral with the refl egé?ﬁ.re"ﬁ?g?@y?isoap%m%{ﬂ égég%tteﬁtag@m\é’h“@ach
reflector and trapezoidal channel. Each reflector has a pair of |ntegral
bot t om f | anges retais toa Gameined ilpiypatiomand ventilgtion devicewhiolhcempeisas @ol s
flowof air into or 10 our of an adjacent duct. The structure of GB Patent
1 509 259 is exilumlit} 9f prdifpelecwntsl Eactppicfilen glemenitrigsea neftedtem having awhi ch
was the profile elenment as described above. Each of the profile elenents

are arranged i Nigh@ tabéecdivbipied etherdinnN EachNprofitd derhent Rlsoe arbrsbratedval ch
has a bottom 15 gap for entry or exit of alr. In this arrangenment there was

al so i ncl ugled aradedégial RtihRelidh BREREEANI @6iha8 ShokBILbiRasKRiAted

Because of its onplicated structure, e pro e elenents were only

des gne .o TESAALAIRERBE TR AN BN IF BB IR, 1o
e et BT Y46 e SRR 5, B ey e

trapezoidal channel. Each reflector has a pair of integral bottom flanges
one of which supports an air control flap which controls flow of air into or
10 our of an adjacent duct.

The structure of GB Patent 1 509 259 is extremely
complicated comprising a single modular unit which was the profile
element as described above. Each of the proﬁle elements are arranged in
a side by side arrangement separated by each duct which has a bottom

15 gap for entry or exit of air. In this arrangement there was also included a
cover plate which interconnected each modular unit. Because of its
complicated structure, the profile elements were only designed as a
combined lighting and ventilation device and thus could not be adapted to
incorporate other service facilities in lieu of ventilation .

20 Another disadvantage of the structure of GB Patent 1 509
259 was that it could not be utilised in conventional suspended ceilings

having a grid of longitudinal T bars and transverse T bars.



having a grid of longitudinal T bars and transverse T bars. W) 03/056240
PCT/ AU02/ 01731 4 Reference may al so be made to other prior art reference
whi ch comvoreg/osa4@ddi tional service facility with a | anp @eriaam2anmit
reference may be nmade to GB 864894, Japanese Patent Publication 04- 188998,
DE 3643075, US 5, 263,290 and US 6, 443,592 all which suffer 5 fromthe sane
di sadvantages as (B 1 509 259 i.e. being of conplicated construction and

not being attachable to cgnventional suspended, ceilipgs .as described
above. It therefore is alefBRNGe BRY: ﬂ'gopp%{%qe ﬁg@ﬁ& GHot @%F?f@f%ea

nmodul ar service unit for installation in suspended ceilings or false
ceilings 10 wwhiphreembine eReadditanalaserving Jacily with pr lasp davieg andssed
above. The nodul ar service unit of the invention conprising a pair of

el ongat e |i ght refarenogsmaybprmadedp £B 864884 odaganeserigateat Poblicationod4-nor e
| i ght tubes wherein each housing is channel shaped having an open bottom

and is provi ded|88998, DR B643075! 090612631200 aftl A9S 61848 580) AL AMich Saffdi> open
bottom and a bridging plate or internediate housing releasably attached to

or support gd bWrc?rﬁjetH%?s:agrg? bRAAVAMELEE lasSGBS %99%9) .e.e@&h% o?%ﬁ:hﬁﬂibgfed

housi ng wherein ng plate~or I nternedi ate housin

Factiity  can 1orDetRRISY Aho i he Hishabf o EbivanioRaliéisnersd Gintsce, o
fire alarm 20 detectors,, fire sprinklers which are associated with flexible
pi pe connect i FfsdeSeAAROVesecyrity equi prent and other light fittings

such as ) ) ) )
It therefore is an object of the present invention to provide a

modular service unit for installation in suspended ceilings or false ceilings
10 which reduces the disadvantage(s) of the prior art discussed above.

The modular service unit of the invention comprising a pair
of elongate light fittings comprising a reflector housing having one or more
light tubes wherein each housing is channel shaped having an open
bottom and is provided with a pair of longitudinal side edges adjacent the

15 open bottom and a bridging plate or intermediate housing releasably
attached to or supported by adjoining longitudinal side edges of each
reflector housing wherein the bridging plate or intermediate housing forms
a structural part of an auxiliary service facility. The auxiliary service facility
can include, for example, air conditioning outlets or diffusers, fire alarm

20 detectors, fire sprinklers which are associated with flexible pipe
connections, speakers, security equipment and other light fittings such as

spot light fittings or feature light fittings.



spot light fittings or feature light fittings. WO 03/056240 PCT/ AU02/ 01731
5 The nodul ar service unit of the invention may therefore include a pair
of el ongawe oBjogdro fitti ngs such as light troffers which negT/Agaehii3ncl ude a
housing of relatively restricted width for incorporation of a single
fluorescent |light tube or nultiple fluoregyent tubes if appropriate. In 5
one enbodi nent each troffer housing may be attached to, or be associated

with, an internedi ate housi ng whi.ch has a bott outlet. . for ingcorporation
of the other service faciuﬁ?? nogiyar Seryieg dint ﬁ?g}‘ﬁt jnypntion \}T‘@ér}ﬁ?'ﬁ?rﬁ ty is

an air conditiagning outlet which may include a plenum housing having a
connection spi dBelufiera pairaehslangate, light ﬁ‘iﬂf‘gécﬁﬂ’&gt as NORt treffets whichemay of
the troffer housings and the internedi ate housing nmay be connected

t oget her by anyeashi inghide z bousingi afrrelatinaly restricted widthfar inaorpenatioplofitees or
end frames. The width of the nodul ar service unit of the invention

provi des st abi lginglefflioréddent tighiotubetor raultipleaBuatescetititibes if appeamriater Inpl enum
housi ngs as well as sem -rigid conponents such as 15 flexible pipewrk to

sprinkl er headsnegCoimpaditientSBaéh 2foffér HOUSINGS Ghay BEJaflacHddESoC BH Gbebe
sized to fit the space between the light fittings. Snaller conponents may

be mount ed on aaﬂ%efake&w o%ﬁ%ﬁﬁ?éﬁ%ﬁ@h%ﬁﬁ@%i%%% Brtl?c}tf‘d(’)r@ ‘iﬂﬁl&??&? of

nount i ng neans. n one e € no Service un

et on | 20 TRk Bion St e Bher Shote Hky 87 SRamble SR A8 SR
plate may have facility is an air conditioning outlet which may include a plenum housing
having a connection spigot for attachment to an air conditioning duct.
10 Each of the troffer housings and the intermediate housing
may be connected together by any suitable connection means such as a
pair of end plates or end frames. The width of the modular service unit of
the invention provides stability for all components such as air diffuser
boxes or plenum housings as well as semi-rigid components such as
15 flexible pipework to sprinkler heads. Components such as air diffusers
and grilles could be sized to fit the space between the light fittings.
Smaller components may be mounted on a panel or plate which may
constitute a preferred form of mounting means.
In one embodiment, the modular service unit of the invention
20 may comprise a pair of light fittings and a bridging plate, or blank plate,

which spaces the light fittings from each other. The blank plate may have

an outlet aperture and be used to support an intermediate housing as



an outlet aperture and be used to support an internediate housing as WO
03/ 056240 PCT/ AU02/ 01731 6 descri bed above or nore preferably support an
auxi | i aryweanwseeo facility as shown in the preferred enbedirmank/o17Bhe use
of a conbi ned service nodular unit provides stability for conponents such
as linear air diffusers with plenum box a 5 sprinkler heads with

fl exi bl e pi pework w thout secondary suppor fromthe overhead structure.

i at f hnol d t he ht..of th
Ul 6 | ow enotierbon FOYR TG DALY SpRar at SR lySerER iRy e can

be selected to suit ceiling dinmensions and performance requirenments. For
exanpl e, typi caﬁhq\fﬂblmltéeﬂfﬁ@éreldcﬁmm@memOOmn X 600mm ceiling grid are
600mMmm x 300mm 600mm x 400mm  600nm x 600mm 1200mm x 300mm 1200mm X
400mMm and 1200nmm x  600nmThe.ouse i afnaofcombinedeideirvige smodiutars uoibnpmvidess i n
discrete nodules leaves the rest of the ceiling clear. This will reduce

the need to 1istaliligt foricongsorlentg such @8 linear aradiffusére with blenun 6bx dmnges
and reduce damage to ceiling tiles. The system can be adapted to nost

ceiling types 'dgfri]inkfér%ad-g Wwith fleﬁBléCﬁ’iBbﬂngQﬁvitﬁoﬁt’%édrPéﬁﬁb Sppdrifem B usi ng

metric fluorescent tubes, nodules can be installed in & continuous line in
e 9t SRt el APy B! ol bR o2
mnimsing cei lthegwe%?\ frt?l ul s %”Fe tIow enough to be supported by most T-bar
ceilings. Module sizes can be selected to suit ceiling dimensions and
performance requirements. For example, typical module sizes for a
10 1200mm x 600mm ceiling grid are 600mm x 300mm, 600mm x 400mm,
600mm x 600mm, 1200mm x 300mm, 1200mm x 400mm and 1200mm x
600mm.
Location of all ceiling services components in discrete
modules leaves the rest of the ceiling clear. This will reduce the need to
15 penetrate ceiling tiles, increase flexibility for changes and reduce damage
to ceiling tiles. The system can be adapted to most ceiling types including
T-bar, concealed grid and fixed ceilings.
By using metric fluorescent tubes, modules can be installed
in a continuous line in a metric grid ceiling. By using small diameter
20 fluorescent tubes, eg T16 (16mm diameter) fittings can be made with a
low overall height thus minimising ceiling space requirements.
Reference may be made to a preferred embodiment of the

invention as shown in the attached drawings wherein:



Ref erence may be nmade to a preferred enbodi ment of the invention as shown
In the attached draw ngs wherein: WO 03/056240 PCT/ AU02/01731 7 FIG 1 is
a per specwiows/ogé2eev of a nodul ar service unit construct ed PCT/AmeOIBANCE
with the invention; FIG 2 is side view of another nodul ar service unit
constructed in accordance with the invent i7on; 5 FIG 3 is a sectional view
of the nodul ar service unit shown in FIG" 2; FIG 4 is another enbodi nent

of the invention; FIG 5 is a plan view of a prior_art s %gended cei l.ing
using the second type ofFl8onlelst AoRGISPEENVA ée"&rﬁ’faﬁg@ﬂﬂdi{ lISeREs diitabove;
10 and FIG 6 is a plan view of a suspended ceiling incorporating nodular
servi ce units dfonstiaciedvia@ccordance @iththegneergionih vi ew of anot her enbodi ment
of the invention; FIG 8 is a section along line AAAof FIG 7; 15 FIG 9
is a section along |ine HIB.oR ¥ Gsidé; vievs. oflGanicther smotulanasewiogw wiit t he
nmodul ar service unit of the invention incorporating a fie sprinkler

application; Fldgnsiricied if azesidamaalwith B¢ ifbertion; nodul ar service unit of the
i nvention incorporating a fire detector application; 20 FIG 12 is a
sectional yiew of the mqiyar $&f ¥bLffortaMviewbf HeSmodular service unit shown
in FIG. 2;
FIG. 4 is another embodiment of the invention;
FIG. 5 is a plan view of a prior art suspended ceiling using
the second type of conventional service arrangement discussed above;
10 and
FIG. 6 is a plan view of a suspended ceiling incorporating
modular service units of the invention.
FIG. 7 is a plan view of another embodiment of the invention;
FIG. 8 is a section along line A-A of FIG. 7;
15 FIG. 9 is a section along line B-B of FIG. 7;
FIG. 10 is a sectional view of the modular service unit of the
invention incorporating a fie sprinkler application;
FIG. 11 is a sectional view of the modular service unit of the
invention incorporating a fire detector application;
20 FIG. 12 is a sectional view of the modular service unit of the
invention incorporating a speaker application; and

FIG. 13 is a sectional view of the modular service unit of the

invention incorporating a secondary light fitting.



i nvention incorporating a speaker application; and FIG 13 is a sectional

vi ew of the nodular service unit of the invention incorporating a

secondar ywbioghse2fio t ti ng. WO 03/ 056240 PCT/ AU02/ 01731 8 | mCEIAB02/0113¢
nmodul ar service unit 10 is fitted to a false ceiling, or suspended ceiling
11, which conprises a grid or network of grarre menbers in the form of

| ongi tudi nal frame nenbers such as T-bars ~ 12, and transverse franme nenbers

such as T-bars 13. The du ervice unit 10 cqupri ses a, pair
fluorescent |ight asserrbnﬁf‘eé?c%r"sttﬁ%fmeaglar fﬁrﬂﬁ%i‘ﬂ'ﬂpﬁgu§ ﬁB@d 18, alﬁﬁ‘ﬁ

di ffusers 16, and space 17 between diffusers 16. Each housing 14 as shown
i s channel shapradingaPrnsuspendeteeeiling 11hahiely campiises afgrishor metwerkdol
havi ng an open bottom 16A occupied by a diffuser 16. However it wll be

appr eci at ed t hdrammaahernbers iarthedasn of longjtudihabfra@esinepdere suth aksdpbdrs n
cross section. There is also provided a plenum housing 19 of rectangul ar

Cross-section WR,cind aransvesat framd hiemberacsuch/ asnTWare M3an Fig mbdudlaser
17A is introduced. Space 17 corresponds to an open bottom of plenum

housing 195 A té(a?iki&é'unitcwesnﬁmggiges Spdieot ﬁMsé&tQWt%@?r%liésgoi frofief

shown. There is also 15 provi a connection spig or attachnment to

o et (ke RO houterti SnERRNSH B8 F Boler’ts BERfbAPSL o
Ut 10 DY el T U e Sha e et 3R BB o
that ceiling Ioahna(illinsg (a”s?épih&‘”é”n) inverted U having an open bottom 16A occupied by
a diffuser 16. However it will be appreciated that each troffer housing may
10 be C shaped or V shaped in cross section. There is also provided a
plenum housing 19 of rectangular cross-section which communicates with
space 17 in which an air diffuser 17A is introduced. Space 17
corresponds to an open bottom of plenum housing 19. A typical
connection system such as end plates 19 is also shown. There is also
15 provided a connection spigot 20 for attachment to an air duct (not shown)
and which connection spigot 20 also communicates with housing 19. It will
be noted that frame members 13 support service unit 10 by engaging with
lower edges 21 of housing 15 and T-bars 12 support longitudinal edges 22
of housing 15. It will also be appreciated that ceiling panels (not shown)
20 may be attached to frame members 12 and 13 in any suitable manner as
is known in the art.

In another embodiment shown in FIGS. 2-3 there is shown

another modular unit 10A constructed in accordance with the invention



20 may be attached to frane nenbers 12 and 13 in any suitable manner as is
known in the art. In another enbodi nent shown in FIGS. 2-3 there is shown
anot her rmwowBase2umi t 10A constructed in accordance wth tireTiAvpentizon WO
03/ 056240 PCT/ AU02/ 01731 9 wherein there is provided a pair of fluorescent
light fitting or troffers 14 conprising hg)usi ngs 15, light diffusers 16,
reflectors 23, and light tubes 24. There 1s also provided a ballast 25. A

(not  shown) . TEhersinBRTFds MOVSRYcR PV P uoreapent it hing os e 4

housing 26 at 28 and 29. The housing 26 also has a | ower portjon 30 having
arcuate si de wegQnaprising Aeusings Huflight diffusess i viaflectees 23, And digpt dibespace
33 between side walls 31. Usually the air diffuser 17A includes side walls
31, baffle 32 24 Jhersisoalso @ovidedchballagti2zbe Agplesurdlhausing 26psshewrnby
housi ng 14 by abutting 10 | ongitudi nal edge portions 34 and 35. There al so

may be i ncor poriving aajppheptiormbpigbtay e @hsail dott (ABDEhowhEt Tiee coatgetiornt
edge portions 34 and 35. There is also provided a pair of end plates 18A

whi ch conngct tsﬁﬁgotv@?ii@‘b%afu%q)@;%t sttaéhdd o ﬁBdb’ih?rze’%ittzalam i epfeh

other ie., housing 26 and rs 14. There is al'so provided insulation
ier oo Mo A 20 RANRIRE REFIT IO HATE ol e AR
To. “Thero | o aidbbpie» & Shewe et iR oBatt Space 35 betweer Se walls 417
Usually the air diffuser 17A includes side walls 31, baffle 32 and air slots
33. Each of side walls 31 are supported by housing 14 by abutting

10 longitudinal edge portions 34 and 35. There also may be incorporated
appropriate fasteners (not shown) between adjacent edge portions 34 and
35. There is also provided a pair of end plates 18A which connect the
various components of the modular unit 10A to each other ie., housing 26
and troffers 14. There is also provided insulation 37.

15 In FIG. 4 there is shown another embodiment of the
invention wherein modular service unit 10B includes a panel or bridging
plate 38 between a pair of troffer housings 14 having associated light
diffusers 16. There is also provided fire detector 39.

In another embodiment of the invention shown in FIGS. 7 to

20 9, reference is made to modular service unit 10C having a plenum housing

26B and connection spigot 27. There is also provided an air diffuser

assembly 17B and baffles 32A, 32B and 32C. There are also provided

troffers 14 located at each peripheral edge of modular service unit 10C



I n anot her enbodi nent of the invention shown in FIGS. 7 to 20 9, reference
I's made to nodul ar service unit 10C having a plenum housing 26B and
connect i owogpiograto 27. There is al so provided an air diffu®ermAtassenbly 17B
and baffles 32A, 32B and 32C. There are also provided troffers 14 |ocated
at each peripheral edge of nodul ar servi cqeounit 10C WD 03/ 056240

PCT/ AU02/ 01731 10 and associ ated housings 15. Thus, in this arrangenent,
it is shown that nodul ar . servic unit of the invention nmay conprise
nultiple |ight qr}ﬂ@?ﬁwf%wwawsaﬁr ch are preferably located al ong each
peri pheral edge of the nodular service 5 unit 10C. In FIGS. 10 to 13,
reference is nade to modulhus, ethis aerangemest, dtisishewnqthahainsedylaceeiseat i ng
di fferent services. Thus, FIG 10 shows nodul ar service unit 1 OD

i ncor por ati ng aurfii ofethegnveritiosr may camprisermultiple lightitroffersi(eg. 49owhidh ar1
hose 42 and sprinkler apparatus 43. There is 10 al so provi ded bridging or
mounting pl at e préferablyQocateds bivrgy eaok Qaripheraloadgd dfi the erideddri service
apparatus 44 and nmounting plate 42B. FIG 12 shows incorporation of
speaker appar atyft 4gcand mount plate 42C. FIG 15 shows incorporation of a
secondary light fitting 46. Fromthe foregoing it will be appreciated that

e oo Loes adn GR A 6  Mikferkil s el BEHARIG L
fittings separaigd BY e SRASHOR IncotbiiRting ikt hvidgs©r Theg #R8Veo ™ s
shows modular service unit 10D incorporating a fire sprinkler arrangement
40 having water conduit 41, hose 42 and sprinkler apparatus 43. There is
10 also provided bridging or mounting plate 42A. FIG. 11 shows
incorporation of fire detection apparatus 44 and mounting plate 42B. FIG.
12 shows incorporation of speaker apparatus 45 and mount plate 42C.
FIG. 15 shows incorporation of a secondary light fitting 46.
From the foregoing it will be appreciated that the invention provides a
15 modular service unit for incorporation in false ceilings or suspended
ceilings which comprises a pair of light fittings separated by a space for
other services as described above. This provides clear advantages over
isolated and separate service units which are shown in the conventional
suspended ceiling shown in FIG. 5. There may be a plurality of such
20 modular units incorporated in a suspended ceiling as shown in FIG. 6 and
this has the advantage of providing ceiling services in discrete modules
which leaves the remainder of the ceiling clear of service facilities. This

has the advantage of reducing the need to penetrate ceiling tiles, increase



| sol ated and separate service units which are shown in the conventi onal
suspended ceiling showmn in FIG 5. There may be a plurality of such 20
nodul ar uWDtos/ofa2e@r porated in a suspended ceiling as showrCrmusk®736 and
this has the advantage of providing ceiling services in discrete nodul es
whi ch | eaves the remai nder of the ceiling ¢lear of service facilities. This
has the advantage of reducing the need to penetrate ceiling tiles, increase

WD 03/ 056240 PCT/ AU02/01731 11 flexibility for rogmlayqut changes and
reduce damage tIEXRIIY;ifRE reemdayet %@F@%é‘?ﬁ% a@?gé&?&%ﬁ"%ﬁ'&ﬁg@s are
carried out. By using netric fluorescent tubes, nodules can be installed
in a conti nuouPanelewhensaidstructuigl changes arecarppd @yt.-ng smal | di screte 5
fluorescent tubes, fittings can be nade with a | ow overall height thus

m ni mi sing ceiling space Bygsingenetiicsfluotescetit ftibes: rmodules lvandie instalteds
types, including variable air volunme (VAV) type linear, VAV type

rectangul ar andnfa xashtinabusHinky Mea, metic \Wridl céifing.et Bynugihg dmall ldisdrete
ceiling space or return air duct connection. 10 By grouping of rel evant

services in intfﬁgrén%ﬁt;{pﬁ&épﬁuingbﬁ]aéasét haldeCwitRf a 1% 6@drhil pi%';ﬁt tHORr oved.

By optim sing t unit o I nvention from one sup er,

appear ance, finjshes. . ntroll ed and matched. Fromthe
f oregoi ng and ?hﬁ‘%%éﬁg?'gﬁé gﬁé%efa}’eﬁyzljeb}%ng% art is referred to above, it

wi || be appreciated that jhe. invention prqvides nunber .of unique .
advant agegpi e, /&lr dn"l‘users may bg o? various pes,rrltr)xcludl%g varla%'lle air

volume (VAV) type linear, VAV type rectangular and fixed volume types,
as well as return air grille to ceiling space or return air duct connection.

10 By grouping of relevant services in integrated modules, the
aesthetics of the ceiling is improved. By optimising the modular unit of the
invention from one supplier, appearance, finishes and colour are all
controlled and matched.

From the foregoing and in consideration of the prior art

15 referred to above, it will be appreciated that the invention provides a
number of unique advantages i.e.

(a) each modular unit has a pair of troffers separated by a
bridging plate as shown in FIGS. 10-13 or an intermediate housing as
shown in FIGS. 1-9. This is of simple structure allowing versatility in the

20 use of any number of auxiliary services. Also this provides an
arrangement involving the use of separate components which in the cause
of the FIGS. 1-9 embodiment supply air insulated from light heat. In this

regard modern fluorescent tubes are optimised at higher temperatures



(a) each nodular unit has a pair of troffers separated by a bridging plate
as shown in FIGS. 10-13 or an internedi ate housing as shown in FIGS 1-9.
This is oWOIBMP2¢0 structure allowing versatility in the 2@Cusgoohiany
nunber of auxiliary services. Also this provides an arrangenent involving
the use of separate conponents which in t § cause of the FIGS. 1-9

enbodi nent supply air insulated fromlight“heat. In this regard nodern

fluorescent tubes, are optim sed at_ higher tenperatures, WO 03/0 4

PCT/ AUD2/ 01731 aNEbaa At ReedGpomsad B4 FRIISSTRDIS Ahantade, pYes Gl Fatent
advant age over GB Patent 1 509 259 where there is no provision for,
segregation or 1 B8 258 wherettheen isino favisioghforegeaiegatiomerrainsationng;

(b) the length of each nmodular unit 10 is defined by the 5 length of tubes

24 to all ow eashetweendin arid lightiexteptsa medalrhbugingy ceilings. Mdul es 10 can
be repeated for additional length; (c) in the case of the FIGS. 1-9

enbodi ment the air plenunb) Zheilengths 6P @aehemdtilae turit 100ist 86fired biyethe
housi ngs al | owi ng opti num desi gn of both housings 14 and pl enum 26; 10 (d)

uni ke GB 4 509 of R 24 18 ullch Wb TRRLIAR ftb Sanditl i caliaye L he

reflector tfor light control gear. In the case o 10 a specific

10 (o) the i AMGBEGTE Ghhe R rafRUdMERR) RRHEY" | Tcar Tai r 15
diffusers unlike GB 1 509 220t sde BF e Pitss! £ Smbodittnt the 2 SlehtfP
26 is a separate structure to the troffer housings allowing optimum design
of both housings 14 and plenum 26;
10 (d) unlike GB 1 509 259, there is no requirement for a lop
housing above the reflector for light control gear. In the case of the module
10 a specific housing is not required and the gear may even be remote
from the module 10;
(e) the FIGS. 1-9 embodiment can use proprietary linear air
15 diffusers unlike GB 1 509 259 which provides for air control by a flap
having a unique profile shape at the bottom of each reflector housing. Also
module 10 can use air diffusers configured to discharge air using the
“COANDA” effect of aerodynamic attachment to the ceiling surface to
improve the “throw” and increase air diffusion;
20 (f) in relation to the FIGS. 1-9 embodiment the ability to have
a plenum housing to project above each light housing 14 facilitates the

use of lateral connections to an air duct such as spigot 27.



having a unique profile shape at the bottom of each reflector housing. Al so
nodul e 10 can use air diffusers configured to discharge air using the

" COANDA" wbDfoams62e6 aer odynami ¢ attachnment to the ceiling ®arfAame/ 1Bl

i nprove the "throw' and increase air diffusion; 20 (f) in relation to the
FIGS. 1-9 enbodinent the ability to have 13 pl enum housi ng to project above
each light housing 14 facilitates the wuse of lateral connections to an air
duct such as spjgat, 27 WO ) CLAI M5 DEFI NI NG
THE | NVENTI ON A= AdAIMS BEFTNING THE : N AARE L sing a pair of
el ongate light fittings conprising a ref|ector housing having one or nore
li ght tubes wher ei nl-each? raedWat series) SN CAMBPLSiag R IPaihahelpngata fightan
open bottom5 and is provided with a pair of |ongitudinal side edges

adj acent the ofditingshecomprisingl aareflecthyi hguginhgt eavimg ianee onradoret tighto tihesy

rel easably attached to 'or supported by adjoining |ongitudinal side edges
of each refl ectwaereieadty refldttdrchousinteistehatgiel shapad Aavihgi di Speredottom
housing forns a structural part of an auxiliary service facility. 10 2. A
nmodul ar segvic ' i ' i hRYi r&j ' ;

nousi ng 1ot s & ] EnbAvidREWRRCS pRr oA, 946 ddits ddadite i,

ther eby form shah Kbl PbgiEd WA of FEEhAdiatho AP b ALAPLAaRI | 2o

claimed in claim ere enum housi ng has connec n spig or
ket which I | l.y. .15 of. a.l ' i nal i h .
;S(r)]f ere;edi gf e ﬁ)c%gqu]ﬁ%z»prt%ebryaaAlemngSIoRgltt?dlnglns(?éég Iggéf’1 of gééﬁre%ec&or%ousmg

wherein the bridging plate or intermediate housing forms a structural part
of an auxiliary service facility.

10 2. A modular service unit as claimed in claim 1 wherein the
intermediate housing forms a plenum housing which communicates with
an air duct to thereby form said auxiliary service facility.

3. A modular service unit as claimed in claim 2 wherein the
plenum housing has a connection spigot or socket which extends laterally

15 of a longitudinal axis of the intermediate housing.

4. A modular service unit as claimed in claim 2 or 3 wherein the
intermediate housing has a pair of lower side walls which are each located
inwardly of a proximal reflector housing and spaced therefrom.

5. A modular service unit as claimed in claim 4 wherein each of

20 said lower side walls form a pair of planar upper side walls which then
form a top wall of the intermediate housing.

6. A modular service unit as claimed in claim 5 wherein each of

said lower side walls merge into an associated planar side wall above a



4. A nodul ar service unit as clainmed in claim2 or 3 wherein the

I nternmedi ate housing has a pair of |ower side walls which are each | ocated
i nwar dl y wb oa/opi2axi mal refl ector housing and spaced t her efPC®#mu02/01781 nodul ar
service unit as claimed in claim4 wherein each of 20 said | ower side

wal ls forma pair of planar upper side wa:] s which then forma top wall of
the internedi ate housing. 6. A nodular service unit as clained in claim5

wherei n each of, sai ower side |1.s merge into an associ ated pl anar side
wal | above a V@Byﬁ%ﬁﬁ@?&%é\g B31 14 top wall of each reflector
housing. 7. A nodul ar service unit as clained in claim®6 wherein said

i nt er medi at e housi ng-i ncdh Faedulak servicg, Hpit @s clanediin elrimgé whersin,said
service unit as claimed in any one of clains 3-7 5 wherein said connection
spi got or sockdntermedidte houabing imtarporates adayer of insidationt ed si de wal | of the
I nternedi ate housing. 9. A nodular service unit as clainmed in any one of

clains 2-8 wherein ghe iNmodmal séwiceowsit ag diihedninofmNohe tof @aimb03-7A
nodul ar service unit as clained in claim9 which has an air io baffle

| ocat ed adj acenjhgeinVshly '&ohﬁgctﬂgnegpiaef 'oPBockét i rBleadhBly SteacHeetd!n 2as

claimed in claim1 whereint ridging plate supports fire sprinkler
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9. A modular service unit as claimed in any one of claims 2-8
wherein the intermediate housing has an open bottom.

10. A modular service unit as claimed in claim 9 which has an air

10 baffle located adjacent or within the open bottom.

11. A modular service unit as claimed in claim 1 wherein the
bridging plate supports fire sprinkler apparatus forming said auxiliary
service facility having a water conduit, hose and sprinkler means located
below the bridging plate.

15 12. A modular service unit as claimed in claim 1 wherein the
bridging plate supports fire detection apparatus forming said auxiliary
service facility.

13. A modular service unit as claimed in claim 1 wherein the
bridging plate supports speaker apparatus forming said auxiliary service

20 facility.

14. A modular service unit as claimed in claim 1 wherein the
bridging plate supports a secondary light fitting which forms said auxiliary

service facility.



15 12. A nodul ar service unit as clainmed in claim1l wherein the bridging
pl ate supports fire detection apparatus formng said auxiliary service
facility.wo3ds/og2eodul ar service unit as clainmed in clai m PCrhaneorr3t he
bridgi ng plate supports speaker apparatus formng said auxiliary service

20 facility. 14. A nodul ar service unit ag claimed in claim1 wherein the
bridging plate supports a secondary |ight ?i tting which fornms said
auxiliary service fféi I i/%y. 03/056240. PCT/ AU02/01731 15 15. A, nmodul ar
service unit as claited i ’Hﬂ‘gﬁﬁf SERMFH YN 3§ Hlaimedi iRgaay preseding Gaimy at es

wherein each end plate is attached to an _adjacent end of a reflector

housi ng. 16. AhaYing & paisrofi ead platesawherein gagh; andpjatenis attached g an 10 5
having a pair of end plates wherein each end pl ate extends between each of
the refl ector radjacerdendmf d eflectanbbuedingo an adj acent wall of the plenum
housing internediate a top and bottomthereof. 17. A nodul ar service unit

as claimed in any ongs.of Almddmarlderlite Uritvagglaimpdiin aal oriedofidigings 2viter ei n
each end plate has approximately the 10 sane hei ght as each refl ector

housing. 18. A Hﬂiﬁ’r\q 8patediVeridplatidd whSrein 8hER énti'plaeYeReRdSHE bRl S8R

wherein each reflector housing has a top wall supporting a ballast for the

i ght tube whergie b 8Ph¥lihgd Snd ReaftolistPRPLlibERt MR oPRHd Aithum

t herefore
housing intermediate a top and bottom thereof.

17. A modular service unit as claimed in any one of claims 11-14
having a pair of end plates wherein each end plate has approximately the

10 same height as each reflector housing.

18. A modular service unit as claimed in any preceding claim
wherein each reflector housing has a top wall supporting a ballast for the
light tube wherein the top wall is the sole support for the ballast therefore
not requiring any other support structure.

15 19. A modular service unit as claimed in any preceding claim
having a length which is approximately the same as each reflector
housing.

20. A suspended ceiling having a plurality of longitudinal support
members and a plurality of transverse support members and a plurality of

20 modular service units as claimed in claim 1 wherein all or some of each
pair of adjacent longitudinal support members each support an outer side
edge of an adjacent reflector housing of each modular service unit.

21. A suspended ceiling as claimed in claim 19 wherein each



not requiring any other support structure. 15 19. A nodul ar service unit as
clainmed in any preceding claim having a length which is approximately the
sanme as ewohswsf2bect or housing. 20. A suspended ceiling Raviataiphural ity
of | ongitudinal support nenbers and a plurality of transverse support
menbers and a plurality of 20 nodul ar Seéﬁi ce units as clained in claiml
wherein all or sonme of each pair of adjacent |ongitudinal support nenbers
each support an _oyter side edge of .an adjacent reflector housjng of each
rodul ar oer vi cdmgHiiar sSice Bt pryidet Bithid 6k of Snd s A Al oRsome
wherein each WO 03/ 056240 PCT/ AU02/ 01731 16 nodul ar service unit is

provi ded with PfrAagh pair &f @diacent ransverse| suppostomemhsrs sHpROR A praximal

adj acent transverse support nmenbers support a proxinmal end plate of a
respecti ve nodwgrat plate of a eespective modular service unit.



