A VENTI LATI ON DEVI CE AND FRAME SYSTEM Fi el d of the
I nvention The present invention broadly relates to a
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bui |l ding or other enclosed structure and that is able
to attenuate noi se transni ssidnthrough the device. In
a further aspeglyrifgrioentionsr shpt eaale aysrame
system and associ ated conponents, that facilitate
installation of one or nore ventilation devices in a

structur .tThe invention is described below in the
thEéQLQg§_B§LE§;E§gﬂ¥En a building. However, it is to

be appreciated that it is not limted to that use. For
exanpl e, the invention may be used_in ofher |ndustr|a
appglcaThenBrga@htaanﬁnﬁ%%ﬂlhéoﬁ@%glﬁ%%at%ﬁr

con LN e e f

R e e A B i
velhert atlakkdwsexabange ahdexhetnak ahae|h©eahﬁﬁnuate

air. A dlsadvanta e of suc vent i, onal ents t
t RO1ERt EFARETASES n|§ FPHﬂganF ¥hFGugh ?h% ?E%?%r

tgskg%t'nE%E'QEV%h@lEﬂeréﬁaﬁés fe addiess b?sﬁem, and
I'em’ a ventilation device has been proposed that

abbemaab&sdth@mpomsetspahgﬁt3§p§ﬁ1@§agﬁelasgél%ﬁtéﬁn of one
arra uart, t
SErabere JERkidRriREcgrtIeannl Rp ot RElcRhedl SPObES

: { FYventi [t ion opening. Such a
device is the subject of international application WO
00/ 29684. The ventilation device djscl osed L this
appl i caffhen IONEsEHERatE ARSSELRGY o% HYr t8r &E gontext of

alLenuat Al 4 YBes At aahg .t URhetRr35iR0886¢0 be
appreciated that it is not limited to that use. For
example, the invention may be used in other indﬁstrial
applications such as in machine housings, air conditioning

systems and the like.

Background of the Invention

Walls of buildings are often ventilated by vents that
allow exchange of external and internal alr. A
disadvantage of such conventional vents is that the
external noise is transmitted through the exterior to the
interior via the vents. To address this problem, a
ventilation device has been proposed that attenuates the
noise transmission by the use of an array of quarter wave
regsonators which are disposed adjaceht an aperture or
ventilation opening. Such a device is the subject of
international application WO 00/29684. The ventilation
device disclosed in this application incorporate an array

of quarter wave attenuator tubes that are tuned to a



- 2 - resonant frequency. The device functions by
di spersing or scattering soundwaves rather than by

wab®oniseng them To extend the acoustic wavel ePQI/AU2005/000661
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spectrumthat is attenuated, the array conpri

?f dlzferentfmﬁdths and Iengt%.‘Sunnayy o?ptk:es tubes
nventi on i rst_ .asp Bsetord ' 3185 1

df PERERY" 07T e QAL i ey

i ??@{@@{ﬂﬁ@%cﬁ;rt&)ﬁﬁﬁe@ttﬂh@t i henldw @Ringddem.  To

attenuator tubes of the type general ' [

e ole ey 1B S S Al e scl gsed T

VEPLLLALE 0N, daYd clri By GbsiboBeds COpS SiNGLEr Gedynt widths

having irst and second ports, a ventilation passage

exhéntlengthhrough the body between the ports to allow

airflow through the body, a noise attenuation device

arranged to attenuate noi se transmi ssion through the

passage in at |east one direction fromthe first to

the second port, the noise attenuation device

cénmmasVn@fftthlﬁﬁﬁHEé@Bnd arrays of attenuator tubes

di sposed on respective opposite sides of the passage

t he tubes each having a nouth that opens to, the ,

passagenafifirat cempeat afi shexpeageny FPORREhel mbSt firacted

the direction of the_el ongation_ of j
At AEEFOYBHETCE {Ho® SBELIACIRD Frver®array oaooemeroo°

at, Least serenghtiba tukesel ahtbeusesoattennagow thbes of
the central axes of the opposing tubes at.the regkg
ofthehéiypengenksabéyngsniigalPye n&Piﬁaa.?ﬁgvgtpgnua 5pd

t ubes .act .as
applica lon_QUarter wave resonators

Accordingly, a ventilation device is disclosed
comprising a body having first and second ports, a
ventilation passage extending through the body between the
ports to allow airflow through the body, a noise
attenuation device arranged to attenuate noise
transmission through the passage in at least one direction
from the first to the second port, the noise attenuation
device comprising first and second arrays of attenuator
tubes disposed on respective opposite sides of the
passage, the tubes each having a mouth that opens to the
passage and a central axis extending from the mouth in the
direction of the elongation of that tube, wherein at least
some of the tubes in the first array oOpposes at least some
of the tubes in the second array with the central axes of

the opposing tubes at the region of their mouths being

mutually inclined.



which by virtue of their size and shape are able to
scatter the soundwaves in the passage so as to
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past, when arrays of attenuator tubes have been used
on opposing sides of a ventilation passage (for

exanpl e .as di,scl osed i.n..i i AR '
00/ 2962%}6 ,ada%een%%p(%fsi%ﬁ%%g%dgatﬁgse%l k?een ar"sﬁeg;nel grdéS\se%)ﬂators
t Rt ch hey rvoenid abf axesiarei parald ethape coexiahle to

Surprisingly, the_ inventor has observed. th
SHEREORCNY ETIRAERTSRUCE | T IARATS: B T e frenuate

?‘}t,ltlgcxtlggsé fid hﬁq@p@gﬁﬁ%ﬁi@?%@ééﬁg{?l uath yrhergpaged when
e

.e. disposed relative to one another such that the
centapt ok estiaentdeot uebemUrdiEe RIEHIESRO R FPRIFSINY

paral |l el _but at angle o ea o) b
18Bges ?E %d%??%gﬁétf%% %%% %rgﬁé% %%ué% %ﬁ%ﬁtit résféd
benposeibher 16ndur 4P61 1 eabane end hEo (296 &4 hancke oPpRPRING
device in attenuating noise travell.in through t he
pasbggehﬁvesg%ﬁnaﬂrﬁﬁﬁgﬁ%eﬂ%n?ba¢lﬁ@%g¥n%?%? py 3¥es are
angl|Tge§hgrog$£§igg.tubes, it is possible to better
uPPfis he” vol une space of the ventilation device

body. In a particular form at |east sonme of the tubes

in both the first. and second arra '
passageS§69¥h%}n9%¥'cEﬁ?ré?V%%%%rg a%ﬁé??éﬁ%%?ﬁ%hgﬁethe

a%@%ﬁéiéﬁwr ds hBesti refupeibn. idheot ngtghofibastipund
that such an arrangement enhances the o er tion of tge .
defifeetedSpEcthecabpysiag §B§ﬁ%m®§%smﬂﬁgé iyoﬁﬁcgﬁ%e (i.e.

passage t.hey.need to p ' e e o y
PRESARRPLy TRy BoPOED YR ettty b
t qwekdstt BRef tiBe pOUths are not coaxial or parallel but at

an angle of greater or smaller than 180°). In contrast,
the inventor has found that it may be possible to further
enhance the performance of the device in attenuating noise
travelling through the passage by such an arrangement.
Furthermore, by angling the opposing tubes, it is possible
to better utilise the volume space of the ventilation

device body.

In a particular form, at least some of the tubes in
both the first and second arrays open to the passage so
that the central axes at their mouths are angled towards
the first port. The inventor has found that such an
arrangement enhances the operation of the device.
Specifically, as soundwaves move along the passage they
need to pass into the attenuator tubes for noise to be
attenuated. By facing the tubes towards the first port
(i.e. towards the noise source), the tubes are better

presented to the oncoming gsoundwaves to receive those



(i.e. towards the noise source), the tubes are better
presented to the oncom ng soundwaves to receive

w0 bvsaessandwaves. Mdreover soundwaves that ar eP€DAU2005/000661
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cancelled mﬁthin_the tube are reflected back into the
passage in the direction of -t he-noi se source mhich it
is considered further enhances the effectiveness

t Reundvewaat i oMOBEIVEE POURIHRERS nbi] ?F§n§ﬂ¥s%?ncelled

tp&?ﬂ%ﬂ Lhe Eﬁﬂé'gg&'95f9@§§@@ebabﬁ Oheof Ohd phesdgbesn the
each array nmay fornmed in different shapes and

35196ct$zbroﬁdEhethelspee©mnﬂ$owha@buétlésm59%$é®%¥%§

acr oss ich the device_iLs eff e, F h

t iBESDRRY SBE2PERES PFye B&tY ﬁ%é% ﬁ%yLJ é %E?%

kiakede éBd&@&uﬁaynb@séytr@ﬂémﬁab1on thpengd bhenay be

in any conbination of the above. In one form each

aveaylddtigbepapfebfdes tubes of different length. In

one forg, Lhg FURGS-ALCLAPLANGEIcaON! BRkak Yy BB fdrmed in

ei t her ascendi ng or descending |length along a section

ofiiElerantaghapesonedf simest he bubsdenr shsuppeahtval Pf

linear so that _in a particular,f :
ﬁCPHétﬁésH@8F9§89Fbge§CBPS§nW§Fgégngegsggg%;?% Stfective.
p%ﬁ%&h@& chi %ﬁb%%t%EQabéVQeﬂéfamg?ﬂEmheawhetheyhmay be
tubes are generally linear, at |east sone of the axe

okurredt oekiaked nehdfed mayt ke ﬁyéénéFlSPHePrtEBB§red or

within the sanme ar k. 0 t nbod
tﬁ@ybgﬁo§Fn§n¥U§es o%atagnf??s?ﬁ%ngggg%gng a?rgggn;re

di sposed substantially at rlght angl es to one anot her.
In a particul ar. enbodi nen |nclud

t,
hou5|ngIFnOWﬁl@ﬁrmheeﬁphsﬁrﬁﬁg 92 gﬁﬁegrﬁ§§ g?% tubes of
dﬁi&%%%%nt length. 1In one form, the tubes are arranged so

that they are in either ascending or descending length

athIl

along a section of the array.

In one form, the tubes are substantially linear so
that in a particular form, the central axes of the
respective tubes of an array are generally parallel. 1In
an alternative arrangement, where the tubes are generally
linear, at least some of the axes of the tubes are

inclined to the axes of other tubes within the same array.

In one particular embodiment, the opposing tubes of
the first and second arrays are disposed substantially at

right angles to one another.

In a particular embodiment, the body includes a
housing in which the first and second arrays are disposed.
In a particular embodiment, the housing is shaped

generally as a rectangular prism having opposite front and



In a particul ar enbodi nent, the housing is shaped
generally as a rectangul ar prism havi ng opposite front
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opposite side surfaces. In a particular form the
ports are disposed in the fromt -and back surfaces. In

a_particul ar enbodi nen he tube

APabs ST % nGPPOBES SUBsEHR PREF) oo oS Sur oy

t ng%%ift"eowid@ﬂéuw%egurf ages, pateieadarhfoamestbe ports
the"tubes of the second array are disposed

sabrst dispaisied par paadLEaRar 206 PREx §Hr§ﬁﬂeﬁot t &fh @

surfaces.._In . il atei i -
S ) I AT, LB LoD B SREPAFERaSe pones
p@&i@g%ﬂeirkb&k%dsubBtanpaaﬂﬂqup@mpemﬂédhﬁéﬁtFotﬁ@e front

device is arranged so that the attenuator,tubes argr o

dﬁ@@o@@@kbﬁuéﬁﬁ&ﬁsvewgﬁaggsoF EXGENPTI Ao PaSsage

wé@&%ﬂ% a MR dbokalt Rfbdrhtiendyhpekpeadicular to

particul ar enbodi ment "at | east a mjor portion of the

omm@smmg>anﬁbmmaﬁmmlsumﬁgcﬁéVe their central axes at

the region of their nmouths rmutually inclined. In

anot her aspect, a ventilation device is disclosed that

SgnFr:sgg_@rkaxmhgvthg ﬁ?m&ﬁl&mdomegas@agerﬂs,Saraight- In
ntilation passage extendi ng thraough the body bet.

{ heqsdes e FSWral HFoWe PRATS &Ll

attenuation device arranged to attenuate noise

transm ssion through the passage in at |east one

di recti an fa gattheuliars embodimentec 6h¢ 6V Cewher girganged so

t he noi se attenuation device co ' t. | ;
AR (e IO (R S A0 A e Soh € LR g S0
Of hﬁié)‘a\ﬁgﬁ?&ﬂaﬁi@l e adl diayiatg laamuteh rahjatr part of

opens to the
its length. 1In a particular embodiment at least a major

portion of the opposing attenuator tubes have their

central axes at the region of their mouths mutually

inclined.

In another aspect, a ventilation device is disclosed
that comprises a body having first and second ports, a
ventilation passage extending through the body between the
ports to allow airflow through the body, a noise
attenuation device arranged to attenuate noise
transmission through the passage in at least one direction
from the first to the second port, wherein the noise
attenuation device comprises at least one array of
attenuator tubes disposed on one of the sides of the
passage, the tubes each having a mouth that opens to the
ventilation passage, and a tube cavity that extends from
the mouth in the direction of elongation of the tube,

wherein at least some of the attenuator tubes incorporate



ventilation passage, and a tube cavity that extends
fromthe nouth in the direction of elongation of the

WO oiws/1086ber ei n at | east some of the attenuat orPETIAER005/000661
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i ncor poratean acoustic transm ssive partition which
separates at |east a portion gf -those attenuator tube

cavities f!romthe ventilation passage. Surprisingly,
the aovestde treangrobmel vhapariht ik Wildh %Rﬁ‘fé"t‘trg%g at

transm ssive partition_ i .
a ?%_ﬁg]a‘:l‘ o?oﬁjjg%% Ooeis‘s)h%%%1 %%%W%i%?s%a‘?%ﬁ ifb]%om the
poeMi desk byn thessleyé ce, but may in fact enhance these

properties. The partitions may take any form such as
wal I s or coverings that are arranged so that sound may

be tr an%g%é%]g%%‘%%htl?@eiﬁx%ﬁﬁoﬁ hase fealdd tiens e use of

in the i The filnms may be forned froma
pahysesiet hat eramgmissiva parystigl cie alhdledst some of the

particul ar embhodi ment, the fii t.hi ;
| 855CPHARCT | a ‘aann?Br%l%ﬁb oftrrl'?e I&%&%%ﬁd@%ﬁr}

Theopaakit bpnenaedebectproet hapnia famt i enioasce these
naterial or may b e formed of a mesh or sinmlar

gprdpﬁ?kéeﬁtructur e. In one particul ar embodi ment, the
partitions are in the formof a filmwhich is applied
over the mouths of the attenuated tubes which open

i nto t hehpassagetionsthey weke ame parmisuch 29rweles or

lining of the passage. This_.arrangenent h i cul
hEREPFENER ERAE TS CaRTeBERSOF? FREL of %%%Z‘%‘%?r%%siut sr

t 'E%ﬁ@ﬁi&ﬁgacbﬁg t hechikebi-hpogheke coatant pahsoarantn the
facilitating cleaning of the ventilation device

. In .
afoait efnétime. ar Taagéidns, madchephprned ofﬂr‘ﬁ‘ayabpgiy‘merlc

material such a polyethylene and in a particular
embodiment, the film has a thickness of less than 100um and

in further form, less than 50um. The partitions may be
formed from a continuous material or may be formed of a

mesh or similar grid-like structure.

V In one particular embodiment, the partitions are in
the form of a film which is applied over the mouths of the
attenuated tubes which open into the passage. 1In this
way, the partition forms a lining of the passage. This
arrangement has particular benefit in that it can seal off
the attenuator cavity thereby reducing the likelihood of
contamination and facilitating cleaning of the ventilation

device.

Tn an alternative arrangement, each partition may be
positioned within the cavity of a respective attenuator
tube. For example, the partitions may be inserted into

the tubes or alternatively, the arrays may be formed in



positioned within the cavity of a respective
attenuat or tube. For exanple, the partitions may b e
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may b e formed inmultiple parts and the partitions nay
be applied between those part$ as a continuous sheet.

The, partitions ' al.l b ddpiihed bet
a‘f”tﬂeﬁjd%ieorpaf% Sesr%}{ %%i& %agg{)lgrlt%%ﬁg{?enbo rent aree vesr

aghes€ hort sved slesl ¢antenpsed isleeedt £ enuat or tubes. The
partitions may be adhered or wel ded to every
attenuat or tube or nay be adhered or welded to

di Sti ncyPQL1ONS; e e, IBhe rAfdoa Hnd Spamedoridys the

t he nDutkhs of attenuator tubes positione b(gtween

t hosendhisoT rotbeor thehsin |3 REFLITHRT PRI MG He 27

i nyention rel s.to ] enualh on: & raybédat The

i ﬁéﬁ?ﬁ%‘?a?%swgﬁg%%o%%?f%%%%’n@n% ssive partition. In
apai-herigsPasiy bbeadhweadian weldkd eto edveny 2 ByRTEHROT
to facilitate installation of_units uch. t ;

vBHbE| o | BAY dati eeacHeS cPF HETRIBVES FhE 1§§%t§<§%%h%s: of
! i GMphheabpyeat 198 hsuehsest edctendator
sggéeﬁ]egén%%%%p%ﬁent% usaed‘ in that system which

f aabkkt pbeit henedsbatwaenobhote a0 psutBFEtPOBEIARFt s as

a bank into in a conventional frame, such as a gl azing
frame. In particular, the nunber of units which form _
t he bank,mayrHecMari gdpset asthe prosndion medates to a noise

structure that can be scaled up or down in siﬁe to
saittepapticnl arravedhapcéBFAFRAGTEbSENPE 85BBEE “there

is disclosed a ; structure conprising one or
n%FénﬁﬁaﬁFéX? B%gggggéPrng el enents that project from
the nodul es and which are arranged to |locate within a

conpleﬁ?gtgggtLg%ngSpect' the invention is directed to a

system to facilitate installation of units, such as the
ventilation devices described above, into a structure. In
a particular form, the invention is directed to a system,
and components used in that system, which facilitate the
inetallation of a plurality of units as a bank into in a
conventional frame, such as a glazing frame. In
particular, the number of units which form the bank may be
varied éo as to provide a modular structure that can be

scaled up or down in size to suit particular need.

According to this aspect, there is disclosed a
modular structure comprising one or more modules, and
coupling elements that project from the modules and which
are arranged to locate within a complementary frame
disposed in a supporting structure so as to connect the

modular structure to the supporting structure.



di sposed in a supporting structure so as to connect
the nodul ar structure to the supporting structure. The

worpashessmy take any form for exanpl e they negI/BB2005/000661
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gl ass bl ocks or air-conditioning units but preferably
are ventilation devices. Each8véntilation device may

conpr i 2@1‘?0@‘9 | 19 B AdRY Rfrd! tRiwahemdldeney may

arrang attenuate€ nol se transm ssion through the
vieatdrl £ o1 olel cer asr-sumii theninmtunts drtddrderably

be in, N d I hed .ab , S
Ao CCrBEALRE RS TV St 1T (E Lo TRose et T

oé‘&néﬁé% 1 heouB Y AnstanICimir £y | S st Bamertdo thibes
i nst ed 1n a w ndow opening with the, co l%ﬁgﬂ&%ﬁXe

f amneEnged ngo aa toawent ¢ drat S| EF MY FAhE t
?;r ngfd 19 r§g$£¥$.a<£§qgu&ﬁ,9& Sveé@ﬁib@ﬂ@ﬁidéhice may
all'y

%F%o?y IC , but not" exclusively formed from
apael al ap¥t FEgnoAesantbedciluoies o ohankel 19pe? &% ve to

capture edges of th I o
ABDTOOBRERG ERBReNt siar BotecrGhent: ol BRare tatne "

channel to thereby allow the nodul ar structure to be
installed in the sanme, or simlar way as a, pane of

gl ass. In one form the medylas $ﬁEV%H%r%oh%l?¥Eaned to be

el enen n.their.oyter s e tn.a W, £8v frame
ténﬁEaiiﬁae&Pea W&Bg?We?Pgﬁ%géew%ggukégcgﬁgﬁ%ﬁggﬂt Y
ehLeTBat 8 PRYveRtebaannglazbygayasei thbteiseshnipged to
such as through a snap fit, or_ by_sliding_or

r veaeiveak PBRENEAt I18FShy ?HﬁhuééaéﬁnﬁegﬁQW?%a?re

fastene Oh Y i 0B oehetihgrakoxemetal one
fg?ﬁ%Cngyﬁogﬁﬁen%%ﬂ%ﬁ?%ggg?gﬁgn?s are al so designed -

t exiRtefiogngage dinthutieeacobphirg eperafiyeusedcepture

nggg%stg% %%EH%&%%% %%n%.suggogtbggtikhﬁgguﬁgrm, the
coupling elements are designed to locate in this channel

to thereby allow the modular structure to be installed in

the same, or similar way as a pane of glass.

In one form, the modules include coupling elements on
their outer surface to allow the modules to be connected
together. These module coupling elements may interconnect
by any suitable technique such as through a snap fit, or
by sliding or rotational movement, or by the use of

mechanical fasteners, or by some combination of the above.

In one form, the module coupling elements are also
designed to inter-engage with the coupling elements used

to mount the structure to a supporting structure.

In one form, the mounting coupling elements are

installed individually onto selected ones of the modules,



I'n one form the nmounting coupling elenments are
installed individually onto sel ected ones of the

worpashesdsuch as through the nodul e coupling ePEIBI2®S/000661
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I'n another form the nodular structure further
conprises a frame and the neul®ti-ng coupling el ements

are di sposed on that f o f
SPheliged FoTPHEB: Hon gHuR APt FOPRBABGL P COu | g, o

Eggﬁnt§hEOmBHQYéges@Eu@@§£epﬂﬁitﬂértb@mpﬂﬁﬂestaoﬁrame and
t rame to the bank of interconnected nodul es

ohbef mouptihg toupbing ¢beREBtFrdheadi FRAES |%ﬂeE?at trame.

that has a constant cross-section. In this way, the

frame can be made nmerely by cutting frame elenents to -

fhzebangnl?h@rg@ﬂmﬁCth@gfrhmeeiéraneaageﬁeh@si@b©ntengage
e bank of nodul es . articul ar enbodi nent

f Wafh éh@n@ﬁ@uﬁﬁsC%uB%H9gpEEFWEHtﬁhgehpr8¥%§es ag%%%gtpart

tB% %BQUE%ﬁnéeélanb5§d€h80Ekaﬂe tBather phekt6£fromthe
frame el enent body. This blade elenment forns a

panpbmngnabeuedtmoﬂulhé nmodul ar structure and | ocates

in the conplenentary frane of the supporting

structure. In a particular enbodiment, the frame also

i ncor porat gsel Ebi-hngthegsruhechsaternedi fned aoframe element

receive a suitable lifting device to si klfy
agn?g

|th@ﬁn@a@fatﬁ@nﬁﬁéGFaFr§F?u§?GFé°§o ?ﬁcWFVtaFge frame
InStaH a%a%g ok ﬁ]ﬁ%rﬁﬁkﬂ 8 Brhhe eQBREARBNEAr ¥ize and

f FaMe°° i one ese |ng | ugs are di sposed_on

th&t@ﬁmmhmﬁcaﬂngtthbseafpamE|eubmenﬁérﬁbouhe§belbﬁﬂkn@f

| ugs. may be conceal ed by a cover strip that extends

oV@ﬂU&Fﬂ-east part of the frame to inprove the

appearance of the structure .In a particular

enbodi nent, the nodul ar structure

In a particular embodiment, the frame element has a

body portion which locates against the modules and a blade
portion that projects from the frame element body. This
blade element forms a coupling element of the modular
structure and locates in the complementary frame of the

supporting structure.

In a particular embodiment, the frame'also
incorporates lifting 1ugé which are designed to receive a
suitable lifting device to simplify the lifting of the
modular structure so as to facilitate installation of the
structure in the complementary frame. In one form these

lifting lugs are disposed on the blade element.

In a particular form, these lifting lugs may be
concealed by a cover strip that extends over at least part

of the frame to improve the appearance of the structure.



al so conprises reinforcing elenents to strengthen the
structure, particularly against wind | oading. In one

wo e00511086p¢ | ght reinforcing is install ed betweePCT/AU2005/000661

10

15

20

25

30

adj acent nodules in the bank. In a particular form
where the structure incorpordi®s a frame, these

i ght i nf i d cture
ooty U P 0 A et

bott om enen y 't he nmodul ar structure
NBYsb NEbsEL €0 S8e 11ef orf of 13 nel exheamEntts> ttrerxtizenl the
between side frane elepents.,In the rmwhere the

NBEEREFUEe r (RATH ECHHRBE P ordR B "‘f]r"fi{’rgtoﬁ At T r afr%le Yy

PEOY ey SPIE, S LT Ho 21 r et K0 T Bogisan adjacent

ructure ”1n one form the frame el ement includes a
cavdtyeopin athe doamk r eclive RPRFEIFHIAT TR WS tide

furth [ t he, st f ' . ;
{BFRPCTRTS PGPS TAESE et e o T r g, 7y ffeing

ORERBe Pt Oxtdred MBEitesn . top yed ot herames pebementhe.
invention is directed to a frane el enent. for use in

t Bemibaul dr the rpedutar ?ﬁr9%¥u%FfTﬁ¥r&ﬁc%%%%c??oﬁﬁere
Isegﬁfg%gfg % #ﬁ@é ﬁﬁéHpéﬂE@h&CEEHWéé@géi@e frame
prararriy of nodul'es that in use forman array of
nmellghestseach nodul e conprising a first part and a
second part, the first and the second parts having
coupl i ng neans and respective first and second parts

bei ng i ft efKONNSEH abhers orgachodiher sntidoureshectiperates
first and second parts of the or each adjacent

. dul e
by themeouphahgfﬁ@@ﬂsmanPﬁﬁﬁ1@%e$%m¢v%t¥BcBBr§£g%F5%ngth
te a, suppont - sLr d L s atcheagtafleel ement
ngﬁbgﬁel%8%?%%¥ege£ﬂéguég' FAMBLL SEHEM .
includes a cavity operative to receive a reinforcing
element to further increase the strength of the structure.
In one form, this cavity faces inwards so that in use, it

opens onto the modules.

In yet a further aspect, the invention is directed to

a frame element for use in the modular structure.

In yet a further aspect, there is provided a modular
structure comprising:

a plurality of modules that in use form an array of
modules, each module comprising a first part and a second
part, the first and the second parts having coupling means
and respective first and second parts being inter-
connectable to each other and to respective first and

second parts of the or each adjacent module by the

coupling means,



bet ween the or each adjacent nodul e wherein on
i nterconnecting respective first and second parts of
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respective first and second parts of adjacent nodul es
toget her the or each nenber- i14 captured between

adj acent _nodul es. As, the or_ each ne r is ed

bet weeh HHDR SRETRAITIRLC 4F A54 eorclercsoecaur eiig d|4{1tt er-
coppect.ed mmdy! EsmiRYs gy far MRt stThendruginiasr Sioasttainle
according to this formpreferably is arranged to be
absendde dlse quretach |adiarete &equence as the

f th dul |
PSS TR el sl sl e

frame es nay ed row by-row or
CoLuBId ya et uph. edEh odulrd hergdtheentah @r oitdes a

met hod of form ng an array of inter- connect abl .
NEERTedt HTINt AP bV BT TR dad ﬁr?‘od&lﬁceent
COOBE1SL N IALS! ATy AULIR RN DAl daptiespbBdtiten
first and second parts being inter-connectable to each
oblgacamd nodukspective first and second parts of the

or each adjacent nodule, the array of nodul es further
conprising a frane being operative to be secured to
the buigligge Sb¥ US4 di Emerither s hagbtoonpt i lsengedmhedjacent

steps of: positioning a pluraljty of first rts. of
t medubelsl ezt BCFAY n@%ns%?‘t‘%%lﬁf)fllﬁ%rf??%?e‘b’ég‘g smoduoles may
inte nnecting adjacent first parts, positioning at
Iggs%ggﬁgghenber between the first parts, positioning

a plurality of second parts of the :

The modular structure according to this form
preferably is arranged to be assembled sequentially in the
same sequence as the parts of the modules are assembled.
For examﬁle, the frame and the modules may be assembled

row-by-row or column by columni

Yet a further invention provides a method of forming
an array of inter-connectable modules mountable to a
building structure, each module comprising a first part
and a second part, respective first and second parts being
inter-cornectable to each other and to respective first
and second parts of the or each adjacent module, the array
of modules further comprising a frame being operative to
be secured to the building structure, the method
comprising the steps of:

e positioning a plurality of first parts of the

modules to form an array of the first parts
e interconnecting adjacent first parts,
e positioning at least one member between the first

parts,



nmodul es over respective first parts and
i nterconnecting respective first and second parts of
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first and second parts of each_nodul e together and on
|3;er connegtlng respective“fﬂ?sf and second parts of

adj acent nodul es_toge . (of s s =T ) j

capt ur ed B2 %J%Jécr)}n%fg a%:gﬁu%%ssﬁT % [ nvgg}akfir%sﬁsoﬁvi ﬁle

be nore fubliylesdevst aoespeonivhef ot ophngs and
description of preferred enmbodi nents_of the
|nveﬂtPonsntéhGOd@%@tlQEi%ﬁﬁ?%c%%ﬁﬁi%%HSEW§W§r§ﬁ?ﬁ¥9u§9rts
to the acgc nyj wings . Brief Description of

t he EXam@%ggpé?géggﬁgég'a partially cut away

per spegiHate i e dhtareennelcatingn réepecs ixec §LgBhgand

a preferred enbodi nent of the invention, -Fig. .2,
pelesEe [ A G Gt TREEIR R iV REE B EAE
Yseg’ftn!e%tej]% dev e 1QfseFifdrel arfd Gecdnsh@asta ofosdjacent

_ Ional représentation of the ventilation device of
Fingdhul e ¢hogktiHdmsieans eachamensien He FeREIIFEL BREVeen
d%%gces f Fi 1g Fig. 5is a detailed view of an
uj # _ &t of the bank of ventilation devices of
Fig. 4 in a glazing frane ; Fig. 6 is a detailed view
of a lower connection of the bank o %gntilati n
devi ceShsf Fvgnt4qng é’lélla?ienﬁwfrleaﬁcféﬁl y understood from the

following description of preferred embodiments of the

inventions. The description is provided with reference to

the accompanying drawings.

Brief Description of the Drawings

Figs. 1 is a partially cut away perspective view of a
ventilation device accofding to a preferred embodiment of

the invention;

Fig. 2 is a perspective view of an attenuation device of
the ventilation device of Fig. 1; .
Fig. 3 shows a cross-sectional representation of the
ventilation device of Fig.l;
Fig. 4 illustrates a bank of the ventilation devices
of Fig 1; |
Fig. 5 is a detailed view of an upper connection of

the bank of ventilation devices of Fig. 4 in a glazing

frame;

Fig. 6 is a detailed view of a lower connection of
the bank of ventilation devices of Fig. 4 in a glazing

frame;

Fig. 7 is a detailed view of the frame used in the



Fig. 7 is a detailed view of the frame used in thebank
of ventilation devices of Fig. 4 ; Figs 8a and 8b

WO bdos30ssad e a ventil ati on device of Fig. 1 w tPCHAU2005/000661
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nodi fied housi ng design; and f g. 9 illustrates a bank
of the ventil ation devices of %lg 8a and 8b using an
LRinall yealiane; sysheys cBet 3kl edgDeseription of a

Pre erred Iment Referring to Figs. 1 to
VFPtILaFugE ?evan@ 8o Ebhpst§é§eaabﬁﬁ?tﬁﬁaﬁh?%hd?ﬁl?ﬁeOf
! us rate ormi.s.a_ho La cut awa

l9|g YlghtﬁaF g§f%ﬁ§p§ ggﬁé %P?bgs %ﬁ?ectangulgr
prlsnt Fhe . b9d¥1lﬁ§@f@ﬁéatasbankeoflth¢|wﬂn©aé€hg@n1@eV1ceS
that extends between first and second p %
dio€p&sed 8enapgp8Bi HELRFOAT éﬁaeﬁﬁeﬁlVﬁcggaTi SYTE?
the housing. The ventilation passage is kinked so that
there is no line of sight through the device 10. In
t?e enﬁgdlnent shown, the passage has a centra
straig portion 18 and £0Bp Si rGu rtions
(Petadde T LS A
second ports (14, 15) . The ventilation device further

conprises an attenuation device_21 that era
to atteRedesraogstot Fadasni &t & @hr@uﬁﬁntﬁiaﬁgggaESVlce 10

fromthe firs 0 e nd..p
afCERFAEES N & dé@ﬁ e&goWigggeg“t%@Eoégggfﬁgh§§?a§§rgzls >
andbudd nef 1QuUAPaetivwalel engt hwatt enuaugr fubsbap4isTRBaped

arrays are di sposed t h
sB@@?ﬂﬂi YZQSOE Fﬁ@tén H%&t%%ﬁgggsé ?gagoih%%rporates a

%Hﬁfyé% &ﬂJ %s%ﬁg@aQBat%%%t%x%@nﬁhabe@ﬁeﬁﬁ @htrett hed
ven ation passag€é, and a cavity 28 that extends
alsangricheoxemst ridk,adiss GAsSpoSEsaor @pEOPAtEh&ront and back

directio of
faces (16, 17) of the housing. The ventilation passage is

kinked so that there is no line of sight through the
device 10. In the embodiment shown, the passage has a
central straight portion 18 and opposite arcuate end

portions (19, 20) that terminate at the respective first

and second ports (14, 15).

The ventilation device further comprises an
attenuation device 21 that is operative to attenuate noise
transmitted through the passage from the first to the
second port. The noise attenuation device comprises two
opposing arrays 22 and 23 of quarter wavelength attenuator
tubes 24. The arrays are disposed in the housing 12 on
opposite sides 25, 26 of the ventilation passage 13. Each
attenuator tube 24 has a mouth 27 that opens onto the
ventilation passage, and a cavity 28 that extends along

the central axis CA of that tube in the direction of

elongation of the tube.



el ongati on of the tube. The tubes 24 are configured as
quarter wave resonators that are operative to
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tuned. To extend the acoustic wavel ength spectrum that
i s attenuated, each array (224 23) has a range of

di fferent nmouth dinensions and different |engths. Each
array conprises rows and columms of the tubes . In

this expplggdie Juhese asenBidanged s anidwtter heive
di mensi ons decrease in a direction aloqg

the .
vEasbhatoon Pt agee fPRArahEe | 1 R igertUase Pife ot 2

second port, 15 t IV
SEERIERR cq unf | Ok, €850 28 1ER 9 h?IrTyé [ S hatse

dgg@ﬁ%%ﬂﬁ ﬁuwa%émgmmitpecmmmm it tioheatttenweted osearh
end. is preferred to h he, t ub [ .
oacay s n b s Rel veh AR a0 Al slasons
%ﬁﬁgﬁﬁfé’?&ﬁ@ 1&@@%@ onpael gAYy EeResSsée abliovande

Ing tool to be drawn fromthe forned tube.
Fuolhensi of t tiee | tWlbes F afedthds ngx3mele bR Grles are

strai ght .and the tubes in. : i r -

CohEPdRRacRa F RSS! BAPIERI B HearFpkt mppa alieion

!BléngathéCvéﬁtiBét@MnnpasbegeufrmmIwhénﬁirﬁEdp0$§ 14 to

i ndi cated above, the attenuator arrays 22, %3 a
bR ok

dcbposedond pppbsiPe sFHEERSY: t BRHentFFa gg%géé has

3§B:gn%§9£aihﬁi&@ﬁpEﬁBEVQeHPFEEéSZglﬂéhtm? aht gngatection

open onto the ventilation passage 13.
Funtkerromethasmbesh ahfusowardd theFrhosed epfe It is

arrays are arranged _so that th e es f
hoatisred, oL FRae 32 LB WS FEPhERlnates e, 2ot e
cenieal iaxesqehrefl Whent uhesaetaybeaveheoraedayrad. ahn
the“illustrated form the arrays

injection moulding process to allow the moulding tool to

be drawn from the formed tube.

Further in the illustrated form, the tubes are
gtraight and the tubes in each array are in a parallel
configuration. It is to be appreciated that the tubes in

a particular array may be mutually inclined.

‘As indicated above, the attenuator arrays 22, 23 are
disposed on opposite sides of the ventilation passage 13
so that the respective mouths 27 of the attenuator tubes
24 open onto the ventilation passage 13. Furthermore, as
best illustrated in Fig. 3, the arrays are arranged SO
that the central axes CA of the tubes of one array 22 are
mutually inclined to the central axes CA of the tubes of
the other array 23. In the illustrated form, the arrays

22 and 23 are arranged so that this angle is substantially

at 90°.



22 and 23 are arranged so that this angle is
substantially at 90. As nay be seen specifically from

WOo2@5/18696 t hi s arrangenent has the signifi cantPCT/AU2005/000661
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advantage that it enables the attenuation device to be
very conpact for a given maxi fAnT| ength of tube. In
particular, the outerperiphery of the arrays 22 and 23
effectively take up the entire shape of the

rect angukamap bensechoupierdfizaadysbrhmt FégenBir ghis

interior volunme of _the  h i, 2 1 L .
e Setab s ke HGS NP Pk E0ed) opnabics
gg%%p%%tEQEQQQQ ! Re- NSO bel Heagdicbin@actaidragagivasn

iTlustrated in Fig. 3, the arrangement of the
ras?QFMfyéeagﬁaygfamd¢ﬁhe EonbpyGiauilas  oft henguter-
venti, i on age with its r i ‘ 1 d
A ERHEE8) Flond 1678 207 BT8R P okt T akst "t pe P

MRy sohph@ft whes r24tanguinireptrdted cs bolsdngt hgyas such
face towards the noise source which_ in the illugtrgtid
uci

ertiwdiemsritrel dntesiosr VoLame Phi Shgr PRHFRENt % & ised
¢ 35&%%r%%r%9§ R Qv bhe oRekakl goneh 1bke cdeyhesage 18
SpeciTicalTy,” as soundwaves nove al ong the passage

t hgyathesd endspassadusio thiee hatisengat or t ubes for noi se

to be attenuated. By facing the tubes towards the

first port, the tubes are better presented to the

onconi ng,saupdwaves bed ectliveathbsetselidwavased in Fig. 3,
Mor eover, soundwaves that are not cancell ed 't%jn t he

t uthe ameangeimsstte @thadle LFEPSLRE VFasSage S ﬁ‘“&& e

di rect.ion _of. the nqise I ich, i i:cder :
SRRl Y RS BN B Ot ade, straione
deyH & dr0 e durE aeis e parsiionsi 09 emdodgh isheuch that at

ventil ation passage. .
least the majority of the tubes 24 are orientated so that

they face towards the noise source which in the
illustrated embodiment is the port 14. This arrangement
is considered to improve the operation of the device.
Specifically, as soundwaves move along the passage they
need to pass into the attenuator tubes for noise to be
attenuated. By facing the tubes towards the first port,
the tubes are better presented to the oncoming soundwaves
to receive those soundwaves. Moreover, soundwaves that
are not cancelled within the tube are reflected back into
the passage in the direction of the noise source which is
considered Further enhances the effectiveness of the

attenuation device to reduce noise transmission through

the ventilation passage.

Tn addition, as best illustrated in Fig. 3, a film 30
is applied over the arrays 22 and 23 so as to cover the

mouths 27 of the respective tubes 24 and form a lining on



I'n addition, as best illustrated in Fig. 3, a film30
is applied over the arrays 22 and 23 so as to cover
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I'ining onthe opposite sides 25 26 of the ventilation
passage 13. The filmforns anl@coustic transm ssive

partition which ar at o
OEheHEPPABLE=t BLRRE vant1 40T o pLeage T3 thdrety o> 13-
coneeal i RrbbRsi Bheatoisoic eachnshi shevatl panust son which

tubes 24, but still allows the tubes to_functjan
asepauatesnbhseingyvidieat perut FhgSt A ?F|ﬁ?%oé@9%? FRetl®

aﬁ%ﬁlﬁlgﬁggﬁe bgsggéggyfﬁgefégﬁlbBH@QaPin§0@$@nlﬂ@étQ6r of

_ nterio e attenuated tubes and al so
cbaanlag ahetheteenatéatt@hepaQSagbutsstnghu@l%@%%l9he
I nprove Al so the |nventor s found that the film
cﬁﬁbﬁﬁpFevguFﬁ518FfE@t?@%ﬁ%@?ggfn?ﬁgehoise att enuati on
device 21. In the enbodinent, the film30 is conposed

of a polymeric material such as pol yethyl ene and has &
t hi cknedyg mﬁCbepgrahanglthﬁnfaﬁ@ #Br eVpF ek oF abFyRYRssthere

Lan S008 el ﬁﬁke b8 aenebafatondrl SAPRELAYR ERULH

each cavity. Fg [ ustrates
aibaskidl off the menénhatedntdbescesdmhﬂsh gteaning of the

connected together and are in t ed
wivesls 1dritdras Passacet he ﬁéng% ngiyfﬁgbgoveéranglég the

'Eh%%%%%&e %df%%ﬁh QﬁaEhEhée@E&haEhﬁn1ﬁ9¥bﬁéstﬂ9 The

extends around a md region of the devices 10
|e&@emmdwamessh@fft@ntnamaebackeﬁ§é§§om6d&ﬁaC$72éf t he
indi vidual ventilation devices. The frame 40 is nmade
up frominterconnected frame el enments 42 which are

typi cal by feemedpasianext tHdedilm 30 is composed of a
polymeric material such as polyethylene and has a
thickness of less than 100um and more preferably less than
50um. Each film is adhered to a respective mouth 27 so as

to fully seal each cavity.

Fig. 4 illustrates a bank 41 of the ventilation
devices which are connected together and are incorporated
in a frame 40 which extends about the periphery of the
interconnected bank of the ventilation devices 10. The.
frame extends around a mid region of the devices 10
intermediate the front and back faces 16 and 17 of the

individual ventilation devices.

The frame 40 ig made up from interconnected frame
elements 42 which are typically formed as an extruded

section having a constant cross section as best

illustrated in Fig. 7. The frame elements are cut to gize

and are assembled together into the frame 40 using bevel



section having a constant cross section as best
illustrated in Fig. 7 . The frane elenents are cut to

W@ ewe/16880 ar e assenbl ed together into the franeCEHAU2005/000661
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using beveljoints at the corners secured together by
mechani cal fasteners . Turm g to the frame el enent 42

as illustrated in Fig. 7, the elenment includ :
poPinh AB Ham i FRERAET nFRTFUSH o AT RS e‘%@ ’

agggggﬁe£ge_housing_ll of the ventilation devices 10
and-a coupling portion or blade 45 which projects
outwardly froman outer surface 46 of the body portion

43 . The body porti.on A3 o enit i

i ncl yde§u¥?11_7\%$ S T et Iéeg%n%@:;% c 59[)?;1;!%%%%?1}%% ln

thegl npercgéde1dfesf ihelhady pobodprpommibi 43 iggving an

screw slots 48 which are_al so disgose 0 tﬁg i nne
ﬁ?@ﬁ

sinhetesunfacghtt sepbah sl oFatas a9 1o QueEd; Vb of

hani cal n : engblggt he i
e R L T [ S
b@geqnﬁup:Fﬁgjégta stawdaddyt firoknarsowier FREEACHahel of
and as w e. discussed in nore detail below, is
deBrgRedYt BOFbtate*di thin a standard gl azing frame
profile 60 (see Figs. 5 and 6 ) . In this regard, the
bl ade includes a planar surface 49 _whi ch extends, fhe
entire Teagbhdyfpoheipnadad Qg.t#ﬁefﬁﬁﬁﬁee%%m?%Fn%%af%gludes

in a head region 50,which-i Lt A
2583508, AR SR5ECy My JRacacessgsoeneomoghieies
Z%EE%C%% 63 ane S&dgtfbheibaadanégféniﬁg Beray slots 48

i mensioned so as . to locate within th h
W iqragiteg o Fae B0OFSEe OF GOS §PRRA B EACong?Ei adls
43 also J1Reludes 13l bibbrad ¥e 2éceispomedhanical fasteners

to enable the cut elements to be interconnected.

The blade portion 45 is dimensioned to be equivalent
to a standard thickness of a glass panel and as will be
discussed in more detail below, is designed to locate
within a standard glazing frame profile 60 (see Figs. 5
and 6). In this regard, the blade includes a planar
surface 49 which extends the entire length of the blade
45. The blade 45 terminates in a head region 50 which
incorporates an opposite planar surface 51 with the
distance between the surfaces 49 and 51 at the head region
50 being dimensioned so as to locate within the channel 61

of the glazing frame 60 (see Figs. 5 and 6) .

The blade 45 also includes a lifting lug 52 disposed
midway along its length and facing away from the surface
49. The lifting lug 52 is dimensioned so that its outer

end is within the envelope defined by the surface 51. The



m dway along its length and facing away fromthe
surface 49. The lifting lug 52 is dinensioned so that

w0 e®s006e6 end is within the envel ope defi ned PYT/ALZ005/000661

10

15

20

25

30

surface 51. Thelifting lug 52 includes opposite
tapered surfaces 53 and 54 -an@ s designed to provide

an anchor_ point for a lifting. '
al 1w 19 fiichP oI IPP_LPP%dT Q%V:et(r:?t%ﬁ(rgo‘% o%kl)ecstégﬁs 5™
a3, 1 d Al | dd Al dd Ity o dhasmalasies fot &

e glazing frane. A cover strip 55 i.s, able to_sna
oveftime deideng(iely. shw)c fe sy shaﬁq]d?%cPﬁM'iqTé)tkP?élk 41

surface 51 at the head regi 0 th
PPV eRF ]gL Ltk rg%ﬁ? e esecg nao%1 t% %cd' elr}Lngapdté;l gﬁ%%lgl%ﬁsj:%n of

Ashbgstadiddiss raies tie inzimaqnitais . t He donpwishualp 55 1S
ventilation devices are arranged to coupl ed .
:ﬁ@hﬁﬁﬂ{$ﬁﬁ§j§KZ¥r%@?l%ﬁ@ﬁk hi cHPar e s posed” on

. DOUS| d iy dualcinsad Thaseoe Bpldngh
e?gh%%%s @%&lné?uﬁé a tang 57 and sl ot 5§h§?ranggﬁentg:e
vbesak n$¢rms tempodvide T@binay wiate I8 terhr s PL
a snap_fit arrangenent in the slot of an adjacent
veRe| Phei®rttevi ce so as to interconnect thg'
ventilation devices in a snap fit arrangenent.
Typically the coupling el enents 56 are di sposed both .
on the Appezstantl leserated e - tEheangu i ngPq (Mg vidual

theyentliali oo, Ayl g 8satiladd Q8 $hecoRPDSd! Eogitler by

SMFFE& $-Th additron to enabling interconnection of
t BeupMehyi dlahenest b6 avhboh deve cébspesed conpthaghousing 11
el enents 56 also |ocate the frane el e

pesi theniepivhdda!stPthes B?e?%ec%%%gyﬁé %?e%ﬁ%ts 26

Yﬁﬂ%g#?g{ggt?ﬁgkﬁggéhgagﬁgfES?XfﬁiﬁﬂgeﬁénBEWherein the tang
of one coupling element 56 locates in a snap fit
arrangement in the slot of an adjacent ventilation device
so as to interconnect the ventilation devices in a snap
fit arrangement. Typically the coupling elements 56 are
disposed both on the upper and lower surface of the

housing 11 of the ventilation device as well as on the

opposite side surfaces.

In addition to enabling interconnection of the
individual ventilation devices, the coupling elements 56
also locate the frame element 42 in position on those
surfaces of the bank 41 of the ventilation devices that
are exposed. As best illustrated in Figs. 5 and 6, the
inner surface 44 of the frame 40 is designed to locate
over the coupling element 56. In the embodiment shown,
the frame element 41 does not engage with either the tang
57 or slots 58 of the coupling element 56. Rather the

coupling element includes two short legs 59 which project



inner surface 44 of the frame 40 is designed to locate
over the coupling elenent 56. In the enbodi nent shown,

wao besfiessne el ement 41 does not engage with eitPEr/AUR®S/000661
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tang 57 or slots 58 of the coupling el ement 56. Rather

the coupling el ement includegdwo short |egs 59 which

proj ectdownwardly and which are arranged to engage
wilodeardTneand whhce afe taRrIIoeHgER | RERIB B han ginner

provide an_.interference fit_b f
PO, i LORET EEBE Sl U8 1B ey A ol aren

L%ﬁ@%fﬁfiﬂwwggﬁﬂitgget?@sﬁ tdospireene seldhent ed® 21 dihe
e body portion of the fra I t. 42 i '
t g0t DGR PN heb h%%sﬁ@lﬁtln“g%f%‘g{r‘? 3 Jp?%%%%%d@%}eqpem of

apyt oent %ﬂ@ﬁ@s\.’mi the el €57 ao8i the pedp eedri/ib 043 of

be~applre etween the housing 11 and the frame 40 an
etHer Erpoa olehdet f42nks 4design duei Prioh, 29HESY de housing

el enent 41 and the | I :
Chat Sarah FROSTORRES PR BTt onnaEsds PhL S ABEE R0,

eLefeabnOr o£¥D GOURLi P &bsIEsad sbateeenntiketleousing 11 and
together, a channel 73 is forped which can accommpdat e

r ehaf Sranags el enestd TRGICBHIANFRELEEPENGP hen t he

nmodul ar structure. These channels extend both

hori zontally and vertically and can therefore

accommoiat &d8dt hohor tzenfeémanel ement c4l aed nfler Goigpling

The gl azing _frame 60 includes channel 81 ' ' :
ofePRERTE 86 ?E@e?b@p?aesﬁlBﬁﬁt4g£ePnt$ﬁe%?%§%s%?%W% - s
f85Hhe%€@d9£82hngoﬁﬁﬁﬂﬁgGQIéﬁéhﬂdeﬁ dwal cehpbhhry seeoments
as to forma transom A renovabl e_gl azi ng_bead

) 62 |

peoei dedneotkdcEppeaber) ogachennef Vﬁelﬁggaémﬁ@ %?{%h can

5gﬁFg%géﬁgﬂeggggggér?éngl@1gﬁgnt5h?ng@n§hé%n9fto strengthen
the modular structure. These channels extend both

horizontally and vertically and can therefore accommodate

both horizontal and vertical reinforcing.

The glazing frame 60 includes channel 61 which is
operative to receive the blade 45. In the illustrated
form, the glazing frame 60 includes dual channels so as to
form a transom. A removable glazing bead 62 is provided
to facilitate location of the .blade 45 into the glazing

channel 61.

In use, the bank 41 of ventilation devices is
typically manufactured offsite and is delivered as a
single unit onsite. The bank 41 is lifted into place
using a lifting device which attaches to the lifting lugs
52 on the frame, most typically on the vertical edges of
the frame 40. 1Initially the bead 62 of the glazing frame

60 is removed on at least one of the sides (normally lower



typically manufactured offsite and is delivered as a
single unit onsite. The bank 41 is |lifted into place
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l ugs 52 on the franme, nost typically on the vertica
edges of the franme 40. Init+atdy-the bead 62 of the
glazing frane 60 is renpved on_at | east, on

seilds) (abr HBP| §Laaied steRSof The BFR%itY g@%ﬁmﬁaﬁ?ﬁuvred
gnléo S1LBenopRAgELVI Sl Lk OcpbacEsbYihesatiiagrddeetopye

0 the'respective glazing frame channel (see
FggaZSng frine shdnnehgésearﬁlgheﬁ)rnsT%?I%%ﬂ?rﬁ@?@ﬁ are

Hhfe 62IALLR Houehe sriie EERLER, bTeghof) B ffcaced

tQ?tB@Hkthé émﬁﬁlﬂéoﬂﬁﬁﬂelGlpeﬁlthenlbﬂeresiden(a@eShOWH in
71. Once the bank 41 of ventilation panels

|ﬁ$galEédamﬁthhﬁhbabkaﬂ%sthﬁntﬁéoPeggeﬁ?l9 S%%ﬁﬁ%e?% rest

of tgg gk?ZlEg Erane 60, the glazing bead 62 is fitted.

bSBK “I' pracé as'is the cover strip 55 of the frame

el enent 42 . G azing seals 72 are then fitting between

the glazing frane 6

wa ort| GRS 6HE BPORGEINAF ToRKEToFL g8, BBAE gt Sripatalled

'h&ﬂﬁtEﬁEebﬁaﬁgétEﬁrtﬁngQbﬁﬁﬁtleé Ehannemblbﬁtthe glazing
devi ce . he main variation in the device as

'Ekam@ré@edthﬂ plgsingabesd &Rd18 vEFefhBaghripeplace as
tﬁgsg ngg%%gésggéagﬁ%gdokoth@efggﬁgnéﬂgﬁeQX ¥hi cBlazing

_ nterconnected as a bank and
| petald &g b&eatgbazEmgtﬁngnbetmeenrdhaggyaznhgsframe 60 and
enbodi ment shares nany features

eivbedidade 4&d toi REOVREEUPeWARET l@é@nsﬁﬁéeﬁ PRPFEREe

g als. As shown in Figs. 8a and 8b, each
venti atlon devi ce

Figs. 8a, 8b and 9 illustrate a further embodiment of
the ventilation device 10. The main variation in the
device as illustrated in Figs. 8a, 8b and 9 over the
ecarlier embodiments is directed to the technigue by which
those devices are interconnected as a bank and installed
in a glazing frame. Accordingly, this embodiment shares
many features of the earlier embodiment and like features

have been given reference numerals.

As shown in Figs. 8a and 8b, each ventilation device
100 comprises a body which, in this embodiment, comprises
a housing 101 that has two parts 102 and 103 which are
connectable by a snap-fit arrangement. The first part 102
also has a face plate (not shown) that can be removed to
access the interior of the ventilation devices. The
housing 101 encases the two arrays 22 and 23 of quarter

wavelength attenuator tubes 24 as in the earlier



100 conprises a body which, in this enbodinent,
conprises a housing 101 that has two parts 102 and 103
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first part 102 also has a face plate (not shown) that

can be rennved to access thedjinterior of the

ventil ation devices. The housing 101 encases the two
aerlhgdidenand T8 gleies 1140 warv%hé#gq AR S prements 104

tubes 24_as in_the rliere ' . j

i hiel e sERBprT Hyr eerrteént%l%c?fgél nt Letk%ggforhg%f gf%%%es of
disERSEErON d heanut er3 soff feee ndusanh Jpdrt 102 dp s
of the housing 101. The,brag%et . 104 al | ow . ; -
i hoer 2bheie cH PR SANRRS kIt OF 111 3 o % U Lkt op flevices

I Ces

alaﬁg 2 Lowsy {1 hes | ogat] 9 0for &f adrerAdfe asosMds WwELL be

dr'scussed 1n nore detail belowwth reference to Fig.
9disBefeedi gy move tdetiyl Pelow WHHK BafPRINEHto Fig. 9.
ventilation devices 100 as shown in Figs. 8a and 8b is
provi ded. The ventilation devices 100 are

i nt er conpestedhd aash hes kygVvi gt ue lodnit Hel breckets 104.
I'n adQ|t|9n a frame 105 is disposed around the ,
| meBttdAhbonededbee R ek09 08 ?JH?W]Rel’{‘h%l%%rIé%rand 8b is

:g?g%gg%gt m@ﬁé:Yéﬂgi%£g28?4QeV@§e§Bﬂ@oféEQWﬂﬂterconnected

. frane e€nen in the enbodi nent shown in
FtggeBhert be fiateel65 thepbrsekepsat@s. 1050wAtehtiorn?

th i gh
L 0L IPTDELS 0L, 05, oTR 08, AR agie 8okl

exbendi pgisekel¥eacQundethempesipbat ywhéreéhehe frame 40 was
i nterconnected bank of ventil ation devices 10

: : 0, .
| mbdemédiont enpkatvededsisrnenalBBEREeh? adiRcERE STPOdiment

L 6PoRoRAd EouBl | RBoF SRSt S0T1 Lo AT ShoSr o dae: grad <"

t ghe Leeeupedgntt enbehe of the frame 105 and rods 107
that interconnect those plates 105. In additiom to
extending solely around the periphery of the
interconnected bank of ventilation devices 100,

intermediate plates 108 extend between adjacent

ventilation devices.

Both the plates 106 and the rods 107 include coupling
elements 111 which are designed to be received within the
channel 61 of a glazing frame 60 so as to enable the bank

110 to be secured to that glazing frame.

As discussed above, each of the housing parts 102 and
103 comprise four brackets 104. Each bracket 104 has an
L-ghaped cross-section having a first portion 112 attached
to a housing side of each ventilation device, and a second
portion 113 that forms a right angle with the first

portion and is parallel with the respective side. The



channel 61 of a glazing frane 60 so as to enab
e the
bank 110 to be secured to that glazing frame. As

walt@snewed above, each of the housing parts 10PCHAU2M8800661
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conprise four brackets 104. Each bracket 104 has an
L- shaped cross-section having2a~first portion 112

ttached to a _housj ' h trd ' e}
oo ans o T KRt Tarme ot ont anol 6w th
; | 'éd:egl_rﬁi cgidlégﬁéﬂldeﬁm, attik ikscauaveais @l04niitr quaemy @y @lso
i de. e0 - 2_2 - bracket 4 ar I ;
tRRtant ivHittaY CdHh ARy Bad) eﬁtojsges\ﬂ ctgi%aég t%%gg%gﬁﬁeltastlon
104 Lt ersannesiaaad ol s daaptmitdd s and the
prates 1 so that the ventilation devices are |ocated
i Pl s et exire neabipostd ikh Rl RIFERAER 0407 are
captured by the brackets 104. In general, the bank 110

of the ventilation devices 100 is assenbl ed as
f ol | owsgy, Abrs¥aly, ofhd itk pare obftheherenstifiagion devices

typically in fi '
(o ol Leamtal oo GAELRg PP 0P °F MBS o

| nfer connect e . Lhey brag ket ssl Goudhey fpanes plea
1ggea%% |ﬁ§erﬁ%g¥%te pl ates 108 aréuposit?onedptetfiijf
agi-agpged fis stoparas a0pawnaf tPRCFRspebR? vETERLIRFFES are

parts 103 are inferconnect , t h j
R SFRERRST o HehBar S & 6= apt Ut b Byt e modil e

| 0k Sr¥BYedbecbr piBLes Wb hire tihes bandndd Obefween
dev[ces. Once assenbl ed, the bank 110 caQ.be fitégg
{ heigbant nBi £sanBar ASal 32 nPhar CHRHETPEaLERar cettid Bdres

descri bed. above w f et epncento earlier
L0352 ORI 1 ey asaatin o e hese
q%&&%@sméﬂﬁebé are captured by the modules, in this way the

frame is within the bank 110 of devices.

Once assembled, the bank 110 can be fitted to the
glazing frame in a similar manner to that described above

with reference to the earlier embodiment.

The components used in the ventilation devices can be
made from any suitable material but in a preferred form
are made from a plastic typically by an injection moulding
process. The frame elements are typiéally métai with the
frame element 42 typically formed by an extruded process

and made from aluminium.

Tn the claims which follow and in the preceding
description of the invention, except where the context
requires otherwise due to express language or necessary
implication, the word “comprise” or variations such as

“comprises” or “comprising” ig used in an inclusive sense,



made from any suitable material but in a preferred

formare made froma plastic typically by an injection
worewbdossgs process. The frane el enents are typiRel/AY2005/000661

metal with the frane element 42 typically formed by an

extruded process and nmade fremal umnium In the

clains which follow and in the precedi ng descri ption

of . &hetd nyeatidy, tleacepesanmr eof hehe ontaiked regpl s but

ot herw se due t o express | anguage . necessar

i ApFi E‘étPB‘ﬁ?l‘E‘i%l‘% Fﬁgdpr%%%?egso ao(?é%/%ﬁ&gt (?%n%ugﬁl:%r as

" EONPLI-SESI nOTar SONBN EfbHdH mdrs 4ISEH the atnvet s ve

sense,i.e. to specify the presence of the stated

features but not to preclude the presence or addition

of further.features. i o) ' the parts
> inventi ?fl%%?% i%%%qg%%{fﬁﬁﬁgggﬂgﬁ%niy%%é %e. to i

tE@e@ﬂbﬁ§lpr au¥kousbyd deschdbe dewahoing dépent the $pbwit or

the spirit or anbit of the invention.CLAIMS 1 . A

vampiFaPf ohR8eP¥BNESAPri si ng a body having first and

second ports, a ventilation passage extending through

the body between the ports to allow airflow through

t he body, a noise attenuation device arranged to

attenuate noise transm ssion through the passage in at

| east one direction fromthe first to the second port,

the noi se attenuation device conprising first and

second arrays of attenuator tubes di sposed on

respective opposite sides of the passage, the tubes

each having a nouth that opens to the passage and a

central axis extending fromthe nouth in the direction

of the elongation of that tube, wherein at |east sone

of the tubes in the first array opposes at |east sone

of the tubes in the second array with the



central axes of the opposing tubes at the region of
their nouths being nutually inclined. 2 . A

wQo ensilbsabé on devi ce according to claim1 , whePE&I/AUA05/000661
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| east some of the tubes in both the first and second
arrays open to the passage sp4hat the central axes at
their nouths are angled towards the first port . 3 . A
vemaIMation device according to either claiml1 or 2,
wherein the tubes are substantially linear and the

central axes of the respective tubes of an array are

g]ane:r al Ayverr tldlon Aevice cRTRELF BT Fe R JECEHW ngtrst
to aim3., wherein t ' £
FESSSEOT P TECS o o O EpDR SR RAr SRSy P g pprouat
apgk e%p&? ?ew?@@tﬂzé .ﬂéov\fqtsé\ vensllawi airdew dghrough the
according to claim4 , wherein, the body incl
hbedy ngai ROWAP cht EPe1dF3P ﬁﬁlgﬁcﬁﬁﬂa%$?£ S Fordhuate

. ! _ fgjé?e
dhéggéeérgggﬁiggyé n@hP@ﬁ%%téﬁépﬁgsgsgérﬁﬁ|ytaBe@st one

rectangu prism having h opposite and front back
saiFacesonofposi tieet Dprandtbothenpeaprdceerandche noise

opposi te side._surf d.wh ' ~
APEpBEEAC ARt FEVH B FORAL BAER. SuFT Bcald A Tre Trpel” ©f

Oéteeﬁua_ﬁbﬁwabésda§§9§§édgeﬂer¢abpgcmw ophwdeiaesides of
substantially perpendicular to the front

stheapsssagher EaS F%%eﬁx@§cbfhﬁﬁé“@uﬁe@onggﬁgggg%%ﬁﬂs to
fg%@gggéggggsaﬂaeg égﬁékémgsﬁkgyeREéﬂgmﬁgcgfém tRethButh in

( on1syrfaces ) ventil ation devi ce
aceer diirgctaonl aEnthe, ebbegetnoat of ebbat sowlee of whigein at

attenuat ed tubes. of | east one_of the arra

hEoFBoPRTE A BEBUSEPES: tAnSRFSSIVE paF LY | SPRRPEHaE

sepakat espat okeagt gubBaktiantak bbesadakteayaidth the
central axes of the opposing tubes at the region of their

mouths being mutually inclined.

2. A ventilation device according to claim 1, wherein at

least some of the tubes in both the first and second
arrays open to the passage so that the central axes at

their mouths are angled towards the first port.

S 3. A ventilation device according to either claim 1 or

2, wherein the tubes are substantially linear and the
central axes of the respective tubes of an array are

generally parallel.

4. A ventilation device according to claim 3, wherein
the opposing tubes of the first and second arrays are

disposed substantially at right angles to one another.



tubes fromthe ventilation passage. 7 . A ventilation
devi ce conprising a body having first and second
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body between the ports to allow airflow through the
body, a no.ise attenuation de¥$ce arranged to

attenuate nojs trans |
| east ofieV ﬁ?#%ﬁ??%&P eVl?%e %?ég 9@%1Hﬁé£g§§@gg E@??keln
W@%Eebadyhﬁnaphéﬁsa&tnﬁuaingnldewhtehch@rfsestaand second

| east one array of attenuator tubes dispos
t hsTeyaesref di fropadsafBe PRESTEBER eje%%ﬁg%
myu th tbbahi 80gndafdont
S A S I Y L
distectices, obppben’gat top ehdt hettabesugvheeesrnanf PEASEite

sone of t tt b
R e T

PG IeN a0k bQ@ﬁesﬁkfﬁﬁéétahdtdhe cavesi @8 bnematrhey are
venti | ation pass A ventilation device

?da@[p@mgl genélral%rYGWé?h7theMeP§?ﬁ PHeSEEBELAT LY

ransm ssi v arti f a ic
RRELATISAROLL! Hhoneandfl 0L phokKoBp Cungreay ene
Veied @Elahedeubée afcohélsgcbndaayr@ﬁeane dpgp@§eg to

8 , wherein the acoust.i.c ran art|t re

i FUOsEanGAmldy EeFPPﬁglf g@n?ﬁ ??gna ewbgg&)gl
ag&&&%ﬁ%%.to claim9 , mhereln the filmis applied
over the nmout hs of the att enuat or tubes so as to form
atllnlng of the ventilation passage. 11. A noise

att enua e co |n t,.an ay o
aﬁ%enuako epgglg &8th av% ggﬁ%gﬁ?ﬂéang glgggexcagP$§eln at

t*Fﬁaéﬁkﬁﬁﬁsoﬁf@ﬂétaet%mmbhadWHHDESdbfeatldea@t one of the

el ongation of the tube, wherein at |east sone of the
arrays incorporate an acoustic transmissive partition

ﬁnggneraily as

which separates at least a portion of those attenuator

tubes from the ventilation passage.

7. A ventilation device comprising a body having first
and second ports, a ventilation passage extending through
the body between the ports to allow airflow through the
body, a noise attenuation device arranged to attenuate
noise transmission through the passage in at least one
direction from the first to the second port, wherein the
noise attenuation device comprises at least one array of
attenuator tubes disposed on one of the sides of the
passage, the tubes each having a mouth that opens to the
ventilation passage, and a tube cavity that extends from
the mouth in the direction of elongation of the tube,
wherein at least some of the attenuator tubes incorporate

an acoustic transmissive partition which separates at



attenuat or tubes incorporate an acoustic transm ssive
partition that seals at |east a portion of the cavity

wo@tooshaesses venti |l ati on tube. 12. A nodul ar st r uPCT/AE2005/000661
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conprising one or nore nodul es, and coupling el enents

that project fromthe nodulesgand which are arranged

to locate the within a conplementary franme di sposed in

al SO O tpaner isin uef Uros atst qroladeih detbss 73V Hokf drrom the

structure to said supporting structure. 13. A nodul ar
SYRRHAE FL RRAHIS to clai m 13, wherein the nodul es
are in the formof ventilation devices each device

conprising a housing and incorporgting a ventilatio
pssaged \Mﬂ@i@ﬁ%&dqwc&gﬂ@%d&%&ﬁ -3 ior ",

ul 21 S € ALO AL AL £ IgHAR: Ofor 31 WhRTSIfron a
th %oupllng elenents are arranged to |ocate in the
chanpedrid naigterahohdvime a WS cknenslwarlets ddtam el 00um.
according to clainms 12 to 14, wherein the nodul es
i nclude coupling elenents on their outer surface to

abl ow the Jmdi os; 40 herLennacddbtrageidedny Idne AdE claims 6
nodul ar structure according to claim 15, wherein the

nodud e eloemd imgtlet caveinst b et PARYLLFT by deP flol t1ons are in
in erEn age mét%iige coupling el enents used to nount

t hBestPTRtUr 2t 0" A Supporting structure. 17 . A

nodul ar structure according to any one of clains 12 to

16, wherein the nodul ar structure_ conpris a fra :
ahl - t heA rirpt Rt toRpPe el 2TeEm S Qi ‘§J|zsa"aols‘%d§ oryperein

tlgﬁév\ﬁifﬂ?is ! pﬁeadéﬂréf ShE UGS S 18s A6 £ OF Bk NGt t Orad edim

ereint anme is formed fromone or nore frane
etebest sohavi hg forwnst dhningoes-teetyeptilation passage.

11. A noise attenuation device comprising at least one
array of éttenuator tubes each having a mouth and a tube
cavity that extends from the mouth in the direction of
elongation of the tube, wherein at least some of the
attenuator tubes incorporate an acoustic transmissive
partition that seals at least a portion of the cavity of

those ventilation tube.

12. A modular structure comprising one or more modules,
and coupling elements that project from the modules and
which are arranged to locate the within a complementary
frame disposed in a supporting structure so as to connect

said modular structure to said supporting structure.

13. A modular structure according to claim 13, wherein
the modules are in the form of ventilation devices each
device comprising a housing and incorporating a

ventilation passage which extends through said housing.



19. A nodul ar structure according to claim 18, wherein
the frame el enment has a body portion which |ocates

w@gasneds9s he nodul es and a bl ade portion that PCDAB2M0S/000661
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fromthe frane el ement body, the blade el enent form ng
a coupling elenent of the mo@W ar structure and being
operative to locate in the conplenentary frane of the
supporting structure. 20. A nodul ar structure

afgor dii‘%&@uﬁﬂé‘&ﬂ&ﬂré%w&%ﬁ@ e faiama zaleso 13,

i hcor por ates I ng lugs operativeto recejve a _
suthd Bdie thé togoliow el aeerftacidte aawranErdliatiaspts 10

the structure pn t conpl m;@taryfrarre. 21. A
n‘b‘&%l%l?a%’??tc‘?tr% ‘g\ﬁ%ﬁrﬁ)nfgrat 0 claim 20, wherein the
lifting lugs are disposed on the coupling portion. 22.

A franme elenent for use in framng a str cturejiptgs 1a
t D5 al | Ghv ook | FFEWIT R RCHIHIRF & & 1Te © 14,

conpl enent ary 0 | tEUshdties dhecheir
f‘?’l& ejeﬁle%}g%tm %@?ﬁ% gnﬁlo%@%%ﬂl)gﬂnﬁocat abl e agai nst

t ber st r et onecand altoupthagnpinlésnte Hoe rweeied
fromthe frame el ement body and is operative to |ocate

i RogRBh®BNpl enentary frane of the supporting

structure. 23. A frane elenent according to claim 23,
wherein the elenent is el ongate and extends, al ong q .

| DAgi t Ul madubai sSERACHAES PEYPELHMY &P ge2 ¥R cl3 ofRereln

per pendi.cul ar to-sajd I & udi pal LS f@nenter-
eFé ‘F}?dﬁggofa}lﬁél?g %#%ﬁ%‘%,éaﬁe?glé% ?ﬁ%éré &gdrre%t e
f ehgBgeamian ekbr udeplsrgtébamedts WSeBdUP amowRy UEker e

conprising.: a plurality of m)duLes that in use form
aAtaEeEYref tRoBUPEBPOERERI nBUETE tofiprising a first
part and a second :

17. A modular structure according to any one of claims 12
to 16, wherein the modular structure comprises a frame and

the mounting coupling elements are disposed on that frame.

18. A modular structure according to claim 17, wherein

the frame is formed from one or more frame elements having

a constant cross-section.

19. A modular structure according to claim 18, wherein
the frame element has a body portion which locates against
the modules and a blade portion that projects from the
frame element body, the blade element forming a coupling
element of the modular structure and being operative to

locate in the complementary frame of the supporting

structure.

20. A modular structure according to claim 18 or 19,

wherein the frame also incorporates lifting lugs operative



part, the first and the second parts having coupling
nmeans and respective first and second parts being
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and second parts of the or each adjacent nmodule by the
coupling neans, a frame operajgve to be secured to a
support structure and conprising at |east one nenber
| pearabkevhetweentihke ol i Eathgadeutent tavERE Ehherben

on interconnecting respectjve firs n S
o#néééﬁ}ﬁﬁaaPeOFogﬁ?h%gr%ﬁgugﬁ %ﬂté?gcg%ﬁ§g§$%%9§£§ frame.
respective first and second parts of adjacent nodul es
toget her the or each nmenber is captured betwe

adjlacend modul@@.TQEMC¢Uﬁ%tﬁ%@°6@1FﬂrE?nﬁl%Hm:$9ayW%?rein
I pter=.conn k| g i
sgﬁﬁc}aﬁg}négcﬁsgngﬁgggﬁg 8s€898£a9h@_EQuﬁlPH@'ﬂbga;on.

| onprising a first part an
second part, respective first and second parts being

i nter-connect able to each ot her d '
PPst ahdTESEBIALPUATES DTt REColRoRER D A rar T HeanrS, 5O 22
tae g?ﬁ@% angggﬂhgﬁ berhen eemrpeksikegta araomphemagtary

operative to be secured to the building structure, the .
mEtrhaet ofinpr sSipRETLhBgSEEPYCERTe  pSEPt FaAnn ge4ement having

plutality of .first [ of _th e

DL oL LT ShoBBhl 3cOLobinefoduen bactard ata <

IEB% lﬁ%?tﬁorfﬂ@&lthaaipgo@écheaimomnehﬂeﬁbemebeﬂWQ@nt body
e first parts, positioning a plurali of . seco

pands i6f cpREaFIAE E9 é?é@tﬁegﬁeegﬁevé’c*f‘ﬁpﬁé{“essf‘f%’ Bhgne of

| Rt er copnecting, LesReehi-ke first and second parts
23. A frame element according to claim 23, wherein the
element is elongate and extends along a longitudinal axis

and has a constant cross section perpendicular to said

longitudinal axis.

24. A frame element according to claim 23, wherein the

element is formed as an extruded section.

25. A modular structure comprising:

a plurality of modules that in use form an array of
modules, each module comprising a first part and a second
part, the first and the second parts having coupling means
and respective first and second parts being inter-
connectable to each other and to respective first and
second parts of the or each adjécent module by the
coupling means,

a frame operative to be secured to a support
structure and comprising at least one member locatable

between the or each adjacent module



of the nodul es, wherein on interconnecting respective
first and second parts of each nodul e together and on

W0 piosnesegonnect i ng respective first and secondP@EAU2008000661
adj acent nodul es togethér the or each nenber is
captured between adjacent modk# es

wherein on interconnecting respective first and
second parts of each module together and on inter-
connecting respective first and second parts of adjacent

modules together the or each member is captured between

5 adjacent modules.

26. A method of forming an array of inter-connectable
modules mountable to a building structure, each module
comprising a first part and a second part, respective
10 first and second parts being inter-connectable to each
other and to respective first and second parts of the or
each adjacent module, the array of modules further
comprising a frame being operative to be secured to the
building structure, the method comprising the steps of:
15 e positioning a plurality of first parts of the
modules to form an array of the first parts
e interconnecting adjacent first parts,
e positioning at least orme member between the first
parts,
20 e positioning a plurality of second parts of the
modules over respective first parts and
e interconnecting respective first and second parts
of the modules,
wherein on interconnecting respective first and second
25 parts of each module together and on inter-connecting
respective first and second parts of adjacent modules

together the or each member ig captured between adjacent

modules.



