; e3ef cD@ZV6THR 9 WO 01./12916 1 3 FEB 200 PCT/ SG99/00085 1 A LOUVRE The
invehtion relates to a louvre and in particular, a louvre for fixing to a
‘structure tQN?%iﬁﬁﬂ the structure or an internal area of thd &FEB e from
the effects of weather and/or noise. It is common practice, esifetP@19090§5,
tropical climates, to fit external screehs to a building to screen the

building fromthe effects of weather and especially, to shaﬂ ' f
t he buil ding such as wi ndows, from dAr &UVRENI i ght . Typicallm“mmmmmmuwmgns
are normally in the formof netal |ouvres which are attached to,g support

frame which is fixed to a side of the building in front of the wndows. The
| ouvres are attached to the support frame so that the main surfaces of the
| ouvr es almg"eatl%‘ﬁeBBPP&ué'eéﬁé:I® thP thel OYFFe omedl imnpaveicutar, and t he

| ouvres pr.ovide spade froqmdirect sunlight for the wi ndows but still permt
indirect IHUES o~ ®ht ELXERG Wh b vEETUGEUFS pi @ aFCEEeRRERS | St hectilrel oo may
not have a s closure. Inﬁﬁgcﬁlcase the | puvres al so_provide screening

l.
to help m rﬁ%éee.'r?a n3& & Rt SRUSSHE tFeeB U el eEEeFDURh t he

Eggdggg . weat é§cgﬁayortg%ig%gvres are manufactured by extruding a 13

It is common practice, especially in tropical climates, to
fit exterﬁal_screens to a building to screen the building
from the effects of weather and especially, to shade
sections of the building-such_as windows, from direct

sunlight.

Typic¢ally, the screens are normally in the form of metal
louvres which are attached to a.support frame which is
fixed to a side of the building in front of the-windows.
The louvres are attached to the support frame‘so that the
main surfaces of the louvrés are at an oblique éngle to the
horizontal and vertical and the louvres provide shade from
direct sunlight for the windows but still permit indirect

light to enter the windows.

In tropical climates, the window may not have a glass
closure. In which case the louvres also provide screening
to help minimise rain and/or wind entering the building

‘through the window.

Typically, the louvres are manufactured by extruding a

TR
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2 metal, such as alumniuminto the shape of the louvre as an integrally
fornmed hollom/extru5|on An exanple of a typical prior art louvre 500 is
shown in Figure 24. The | ouvre 500 is defined by two curve % P ns 501,
502 with the concave surfaces facing each other. The porti E éé@ﬂ 502 neet
each other at an acute angle at edges 503, 504 and has internal sections
505, 506, 507 which are hollom/ However, this construction of |ouvre has a

e s P oo ARy DBl hebt ﬂéhaea?w'&%%te gl Brhpd hollede g ar

to push the insulating material down the |ength of the Iouvre 500.

Dependi ng 1EXBHIAhARFAAERIF OF HiyPrELOTE %@@uvrﬁﬁf)@ isshewingn Fagre 2t aTheit f or war d
and is usually time consunming. In addition, extruding a hollow

cross-sect i buviess Qﬂaﬁgbﬁmt&d\x@r@r@dp@nmnséo 1] {02awitlo thooveavigisutfaces ffaaisg
aspect of the present invention, a louvre conprises a plurality of sheet
menbers, eagdthdiiee! Thepbeions GoaniOSirﬂi’@t eachWwithcr@earpavutd aglda\edpes 303, 684 er nal
15 surface and engagenent neans, the engagenent neans coupling the sheet

menbers § oggideds 1h@nfa@§é&1bﬁ§5(b§%6 &07vifich A¥hoRowavi Ng a snooth curved
| ouvre surface including the external surfaces of nultiple sheet nmenbers.

Preferably, when the engagenent neans are engaged together, the sheet
menbers 20 define a hollow cross-section encl osed by the menbers. In one

exanpl e of {-l}(])svever, this construction of louvre has a number of disadvantages. In particular, if it
is desired to fill the internal sections 505, 506, 507 with insulating material, it is
necessary to push the insulating material down the length of the louvre 500. Depending
10  on the size of the louvre 500, this may not be straightforward and is usually time

consuming. In addition, extruding a hollow cross-section is complicated and expensive.

In accordance with a first aspect of the present invention, a louvre comprises a plurality

of sheet members, each sheet member comprising a surface portion having an external
15  surface and engagement means, the engagement means coupling the sheet members

together to form the louvre, the louvre having a smooth curved louvre surface including

the external surfaces of multiple sheet members.

Preferably, when the engagement means are engaged together, the sheet members
20  define a hollow cross-section enclosed by the members. In one example of the
invention, the hollow cross-section may be filled with a material which absorbs sound

waves incident on the louvre. Typically, the sound



i nvention, the hollow cross-section may be filled wwth a material which
absorbs sound waves incident on the louvre. Typically, the sound WO
'01112916 3 1 3 F E B 200 PCT/ S@9/ 00085 absorbi ng materi al 1nkafEBe20@ fi br ous
materi al, su¥YR0d42%6neral fibres. However, in an alternati ve eramsicGes/adoss he
i nvention, the nmenbers may be coupl ed to,each other to forma | ouvre having
one |l ouvre surface formed fromthe individual . éxternal surfaces of each

menber. Prebenalihg tia d O] ensprdace £ 0550s byacauRlbiing g, negber s

together is a curvéd surface or “anot her non-planar surfdce, such as a
nunber of pliaeazlamd/wresurved surfaces. At | east one surface portion may
be perforated, so that the | ouvre surface, or a portion of the |ouvre
surface, is perforated. Preferably, when the nenbers are coupl ed together
so that. the sheet nenbers forma louvre with a holl ow crosssection, the

ext ernal sHelaves defr n aild@Asit fwd 40t Be SOE f BBES 1OR PRAQKI | &c15d des of
the I ouvre. Typically, where there are only two |ouvre surfaces, the |ouvre

sur f aces neetbeash mehyhdre atoumleddjcacanth tothéhetedfesmots hraihaiivr e.
Preferably, where the sheet nmenbers define a hollow crosssection, the
| ouvr e sur havdsigagis draedrorswarfadeerf oomgd afraomsthéadedisiduads a surface

formed froma nunber of planar and/or curved surfaces. The nenbers may be
coupl ed external surfaces of each member.

Preferably, the louvre surface formed by coupling the
members together is a curved surface'ot another non-planar

surface, such as a number of planar and/or curved surfaces.

At least one surface portion may be perforated, so that the
louvre surface, or a portion of the louvre surface, is

perforated.

Preferabiy, when the membefs are coupled together so that .
the sheet members form a louvre with a hollow cross-
section, the ekternal surfaces define at least two louvre
surfaces on opposite sides of the louvre. Typically, Qhere
there are only two louvre surfaces, the louvre surfaces
meet each other at, or adjacent to, the edges of the

louvre.

Preferably, where the sheet members define a hollow cross-
section, the louvre surfaces are curved or another non-
planar surface, such as a surface formed from a number of

planar and/or curved surfaces. The members may be coupled



1 3 FEB 200g to each other such that, where there are two external
_surfaces, both louvre surfaces are generally convex or one |louvre surface
is generally convex and the other louvre surface is generald ¥FeEgopmave.
Alternatively, one |ouvre surface may be generally convex and the other

|l ouvre surface may be a planar surface. Ln accordance with a second aspect
of the present invention, a nmethod of formng a |louvre conprises formng a

plurality of sheet nenbers, each sheet mnenper conpri Si a surface portion,
el udi ny. ofp 4k BMsBR bRty B S I0 B T G FErAL A b o BB AGE t he
engagement PBARIVHonlBEoSHRAbUTIE TR i§ PAREIS cofPex ARlthé BReS A% shrfce
menbers forma | duvre having a snooth curved surface including the external
surfaces of isragheraly eondaget Aﬂ@ﬂﬂbﬁﬁ’@y, ong doyyiee kirthcampyibegdenetellycamiengnd sound
absor bi ng ter.i aI1 on a gaon-ext er na}I surf.ace of one sheet nenber and
subsequent r&‘e MRES PGS PHLACS FEAY S AN SWH4CC 5 "4t | east one 15 ot her sheet
menber tp forma louvre with an encl osed cross-section containing the sound
absorbing material. Preferably, the sheet nenbers are formed by extrusion.
Typi cal | y, Hhaccamlapes withnyepad aspactiolietiie prasentanyestian, ammethed af formingy as

al um ni um ver [ Y 15 4 L bl y be
Formed, - for Caymgaprfet Bl e} of hostinBRbint Yl LBl e IS ™

sui t abl e nah erfade poRice, archhling art éxterasigacfocs nhd areengrgamentimeanetnguch t hat

t hey can be coypl ed together b ress fitting one of the engagenent neans
into the ot F@]pﬁllggé%g}gg&im?pég}%{l?qﬁgp ghgef fre Srsttﬂ%eﬂéqd%‘?é’r‘r@?gﬁs ans
conpri sgy a AR HRh TSRS hAHg & sHBbE uBfdBLHAE intlNdRBehESaMhturfabss mal e

formati on

of multiple sheet members.

The method may include placing a sound absorbing material on a non-external surface
of one sheet member and subsequently coupling the one sheet member to at least one
15  other sheet member to form a louvre with an enclosed cross-section containing the

sound absorbing material.

Preferably, the sheet members are formed by extrusion. Typically, the members may be
extruded from a metal material, such as aluminium. However, alternatively it is
20  possible that the members may be formed, for example by extrusion, from a plastic

material or any other suitable material.

Preferably, the engagement means are formed such that they can be coupled together by
press fitting one of the engagement means into the other engagement means. Typically,
25  the engagement means comprise a female formation and a male formation. In one

example, the male formation

30



300 wo 0in29 s 5 1 3 FEB 200g PC T/ S&9/ 00085 may be generally arrow head
shaped and the female formation is a conpl enentary fornatiog.3 nﬂbfs of a
d

| ouvre in ag&?hgﬁﬁﬁ@ with the invention will now be describ
reference to the acconpanyi ng drawi ngs, in which: Figurel is FCT/5G99/00085

across-sectional vi ewt hr ougha onenenber sfngl esurface | ouvre; Figure2 is
across-sectional vi ewt hrougha t hr eenenber si ngl esurface | ouvre; Figure3 is
acr oss- seceyois \genstdaldyy ke daw-dnebessapgtieantf§ ate Ifemales Hioiad 8

acr oss-sectional viem hrougha twonenber doubl esurface | ouvre; Figure5 is

acr 0ss- sedtsi @nalonpdwariagya Scommatesidser doubl esurface | ouvre; Figure6 is

acr oss-sectional vi ewt hr ougha ni nenenber doubl esurface | ouvre; Figure7 is
across-sectional viewof a onenenbersingl esurface louvre with a gutter;
Figure 8 is a cross-sectional view of a_three nmenber single surface Figure
9 is a si FPERAGET &fe arilQiveer im iacqpramre Yithaskeedgorentdon evidit h t wo
gutters; gross-sectional view,of four nenber_ louvre with a gutter;

cross- sectiP8hAe FeaTYIPes M encrvke hB¢i A§CeR®a@Misigyed rounded

drawings, in which:

Figure 1 is a cross-sectional view through a one
member single surface louvre; |
Figure 2 is a cross-sectional view through a three
member single surface louvre;

Figufe 3 is a cross-sectional view through a five
member single surface louvre; |

Figure 4 is a éross-sectional view through a two
member double surface louvre;

Figure 5 is a cross-sectional view through a four

member double surface louvre;

Figure 6 is a cross-sectional view through a nine
member double surface louvre;

Figure 7 is a cross-sectional view of a one member
single surface louvre wiﬁh a guttér;

Figure 8 is a cross-sectional view of a three member
single surface louvre with two gutters;

Figure 9 is a cross-sectional view of a four member
single surface louvre with a gutter;

Figure 10 is a cross-sectional view of a four member
double surface louvre having one enlarged rounded

edge; -



1 3 FEB 200 WD 01112916 PCTI SG9/00085 6 Figure 11 is a cross-sectiona
view of a nine nenber double surface |ouvre having two enl arged rounded
"edges; Figure 12 is a cross-sectional view of a ten menber 1dofBBe08ur f ace

| ouvre h¥XQ elgi2d9ke enl arged rounded edge; Figure 13 is a detmi/RibogpRRey Of
section Ain Figure 6; Figure 14 is a _detailed view of section B in Figure
6; Figure 15 is a cross-sectional vi e of a nineteen nenber |ouvre for use
in a coveredFmaIkma ., Figure 16 is a cross:sectional view of another
exampl e of a h?ﬁﬁ?eé& Hé%ﬁ%rc¥%ﬁ§F§eFBF°B§é Vaed €dvér 8dnfamenker Figure 17
IS a cross-s ional__view of.three jnterconnected el even nmenber doubl e

surf ace Iouv&éé@igigﬁﬁégﬁ shOWET S b?géggsEHPiSHiPrQFQWQSPnée@anopy syst em
using a nunbgg.gf.the inter-connected | ouvres shown in Figure 17; Figure 19 .
is a cross-sectiofal view of a first exanple of a luminaire; Figure 20 is a

cross-secti opgh,keew20f; & second géggp#gngi 9i£%n%§3ggﬁégﬁb%§§e 21 is a

perspective view of a single surfacéd Touvre foun F¥post s;
Figure 22 T sdgupeEsBRsifac isWPL Rabralcong’ chodybes FBNALEd on a frame
for fixing to a support surface; Figure 23 Is a persSpectrve view of a
singl e surfasag@erforated | ouvre nounted on a buil ding;, and 1 3 FEB 200
WO 01/12916 ' PGTlI S&®9/00085 7 Figure 24 is a cross-sectional perspective
view of a typigarepaBorisard detwiPed eweos 586WSoa hOWMI £idQrwhich

i ncl udes one nmenber 5 having a curved surface 2 with fenal e éngagenent
portions 3 afigarh 8Adief & hietailed siedact 2ecThennenhar Fgiisetypically
an al um ni um extrusion. The louvre 10 also has a central engagement portion
4. The engagér@nrepdbt ilohs Tarels t fecehgegbmenewpoft aonidepeentit the | ouvre

10 to be nounted on_a support frane using, a suitable fixing bracket.
member louvre for use in a covered walkway;

Figure 16 is a cross-sectional view of another
example of a nineteen member louvre for use in a
covered walkway;

Figure 17 is a cross-sectional view of three inter-
connected eleven member double surface louvres;
Figure 18 shows a cross-sectibnal view of a canopy
system using a number of the inter-connected louvres
shown in Figure 17;

Figure 19 is a cross-sectional view of a first example.
of a luminaire;

Figure 20 is a cross-sectional view of a second
example of a luminaire; |

Figure 21 is a perspective.view of a single surfaced
louvre mounted on support posts;

Figure 22 is a perspective view of a number of louvres
mounted on a frame for fixing to a support surface;
Figure 23 is a perspective view of a single surface

prerforated louvre mounted on a building; and



Figure 2 shows a cross-section of a |ouvre 20 which conprises two nenbers
21 and a nenber 28 with a surface 29. The menbers 21 incl ude g aBgerrent
recesses 22 o gngrogfd and an armportion 23 at the opposi te1_ '
recesses 22 and the armportion 23 are interconnected by a sheetl 85
24. The armportion 23 includes nmal e engagenent portions 25, 27 and a
femal e engagenent portion 26. The nenber 28 couples the two nenbers 21

t oget her, as shoWhghHeFRduids 2 byressradf iyl ohal npeespadticanl tevngdganent
portions 25, 26 on the_nenber 28 with the femal e and nal e engagenent
portions 26, 25 BYPER&laPRisH 3 hsl @B %R - each nenmber 21. Wen the menbers
21, 28 are assenbled to formthe |louvre 20, the surfaces 24, 29 forma
single external surface for the louvre 20. Typically, the nenbers 21, 28

menbor o | THSGAT 150FB0 1 % YA oo AT st 6bB96SSPRE| BeRRRT ae | oLt ¢
ni o1 conned iRy Pug b Rert HECOTHG Tiribel SPa1e nS)EsHeBhy PTG PRe e 32

Touvr o 30, Ahe i B8 03ty Ay LIRS 0 IR Rafbet s ok of | the
engages i (N THEET oRal S SRchacion a0 e 1 o ols DS o o
engagenment QHt+HNSer§a h@l@lterigﬁ_&qdﬁ th tfm%g%%%%?wrtp%ﬁé@ 25 on

the menbers 21. Figure shows "a | ouvre 40 wo nenbers, the
nenber 5 showh the Fegyageheditd porEMENn Perdite tRADESutle MBS @& Gy ved

surface 2 which is identical. to the curved surface 2 of the nenber 5. At

ei ther end mduritednenber sppaire: rtamee NGAGRNTRN s PDEA DESE A Wik @hgage
with the fermal e engagenent portions 3 in the nenber 5 to formthe louvre

40. Therefore, 'the louvre 40 has two external surfaces, one external
surface conprising the surface 2 of the nenber 5 and the other external
surface cofgwieg2t ABovwer haceaBsofsadid arermdfera Aouvite I®Mieich 5, 41

encl ose and define a void 43 wthin the |ouvre 40. Figure 5 shows a

cr oss- sect iCHVRTIF@G. BrVoamgsbsrs S Rade d memhes® Stwidth iss storfstqeucted
fromtwo of the menbers 21 and two nenbers 51. The nenbers 51 have a :
surface 52 W% HEMRgFs ehgagetinie SEOREETeTE: HesRpanm Rd@E onet lead sur f ace

52 and a fe e engagenent .portion 54_along the opposite ~ 3 FEB 200 WO
011 12916 SEH an gr portion 23 at the op og}telﬁid. The recesses 22

and the arm portion 23 are interconnected by a sheet
surface 24. The érm portion 23 includes male engagement
- portions és, 27.and a female engégement porfidn 26. The
member 28 couples the two members 2i together, as shown in
Figure 2 by engaging the male and female engagement |
portions 25, 26 on the member 28 with the female and male
engagement portions 26, 25 on the arm portions 23 of -each
member 21. When the members 21, 28 are assembled to form
the louvre 20, the surfaces 24, 29 form a'single external
surface for the louvre 20. Typically, the members 21, 28

are aluminjum extrusions.

Figure 3 shows a cross-sectional view of a five membered



9 edge of the surface 52. The louvre 50 is constructed by engaging the nale
~PCT/'S&®9/ 00085 engagenent potion 25 of one menber 21 with the gagaggrent
portion 26 of whernter menber 21 and then engaging the mal e engaga®bhooss
portion 53 of each nenber 51 with the fenal e engagenent portion 22 of one
of the menbers 21 and engagi ng the femnal e8engagerrent portions 54 of the

menbers 52 wiith . the respectjve male engagerr:ﬁqr)u portion 27 on the nenbers
21. Theref o9 qﬁfg P SHOHYEE t 30 extB nePUEtief A€ ednCd adiesexiwe rrf
surface bei &gﬁ def inﬁogd by, one (?f t he surfaces 24 and one of the surfaces 52.
In the: | ouvré'SFELH p%tfra?) the HeWBEY s2811nE8TaeRrnAesed Sohdva |y

tri angul ar a, voj.d 5 igure 6 s a cross-section_through a doubl e
surfage Iou?/‘{ré ﬁf&svﬁlc'h is‘ghéc:o'ﬁ%rfﬂ?%? e%f}l\ﬁ%‘ﬁ?t%c’ﬁrv? eSHERBESS 321 SWhe
menber 28, f, gggérqg four [s_61..The, me rs 61 have a
surface 62 tst\tg%htotmﬁaét}?one ex @lr)%% aés]g‘rf%%é %f?ﬁ% ?%169}336609? by the
two surface _ hea s ce h th rnal_.sur.face of
the |l ouvre g(%%ng&sio%'vﬁ%d@{)@étﬁg' ?Evé)é’lsﬁ%fg%%%%& ’aﬁzdgt h%ﬁ o?ése:ﬁ t%mglﬁ?rlf%ces

62. The | ouwhe L0 A fiscd O Mok dBoud M0 i dspipd @Qrﬁilaggfb%zt gﬁdﬁﬁje\c\;

21, 51 and two central voids 63. Each central vold 63. or e rom
menbers 61, a heleerdiryagdinamt pdes Bomi POIYHBh 230 i ! O
01/1291G 10 1 3 B P e o g8 VAER e, Femaa D,
60 are showerigagememtdaicait ions RQULstiS mabdA, 28 esp@ctbymghy. It can be
seen that the nmal e engagenent portions 25 and the femal e engagenent
portions 26 emgademandd portthomd e nilad gh séhrapere Wittt whenmebgaged with each
other nmininmse the possibility of the nenbers 2I, 2B, 61 inadvertently
beconi ng deteadsagriantmpsacthi on Ry omsthe reweges t2ie. portions 25, 26 with
each other requires the portions to be snapped together. Simlarly, the

mal e engagenent portions 27 and the fenal e engagenent portions 54 are al so
shaped to m_ni m se in%dverte t di sconnection of the nmenber 51 fromthe
menber 21. BREEEH PRMR 2SO potishremprisess two mambessshiped
and the material :of. the nmenpers, 21, 28, 61, 51 is chosen such that the
engagenent H&Fﬁe&‘né P R B i t PR Gh TEITRGT Bt 2 pFR sMeMPero 4dnabl e

?E‘Bi‘i'al . HRe) a?ﬁ&%&’étdwsaqﬁf%%%#%ﬁ°J?°L*?&sl@§qe?ﬂ'¥2c?a"ﬂ§t?f%e S pdgvedne d

10, , SChi : i n. Fi :
ouvres 10 ofeall e hdsagiiied abole RPN | TG Saphat0 ] and
in Figures Erreo'néieh%\f%a?néeﬂr\éﬁ;ﬁlo @m@@%&g& '&féh‘é?h%h fit

together in a simlar . Fi'gure 7 shows a cross-section | ouvre 70
whi ch conpr iree®s 1N @ridfa Jeite i RS SI Als eNGR0eG Minfdide MBS £d, 1 TREMEMDET
71 has a surface 72 which is denerally semcircular in one section and -~
pl anar in aneifefe wect i @heddforemaie Toaheo 40 Halas,@neRF 8RNI on. 73
wi t h engagenent ' - ' :

surfaces, one external surface comprising the surface 2 of

the member 5 and the other external surface .comprising the
surface 2 of the membér 41. The members 5, 41 enclose and

define a void 43 within the louvre 40.

Figure 5 shows a cross-sectional view of a double surface
louvre 50 which is constructed from two of the members 21
and two members 51. The members 51 have a surface 52 with
a male engagement portion 53 along one edge of the surface

52 and a female engagement portion 54 along the opposite



WO 01112916 11 1 3 FEB 200g PCTI S&9/ 00085 portions 74, 75 which engage

W th the engagenent portions 25, 26 respectively on the nenbsrvﬁ% 00The
| ouvre 70 has the advantage that the nmenber 71 fornms a guttb % %he

| ouvre 70 igzgqgﬁhﬁg at an appropriate angle such that rain ma;ggmaggyﬁgﬂg
P the

t he surface alns into the nenber 71 and is carried to the edge 0o

| ouvre 70 where it drains off the louvr® 70. This mnimses the possibility
of rain water being blown froma | eading edge of the | ouvre 70 under the

| ouvr e andedgeood@ntiecsunieck BBe | ouvre 70 is designed to shield fromrain
water. Figure 8 is a cross-sectional view of a single surfaced | ouvre 80
whi ch includes two nenbers 71 coupl ed together by two of the nenbers 32 and
one nenber 28. In this exanple, the surfaces 32 forma single external
surface of Thaelpviy¥ee 580 igngonisE riekiser HY7 ENIRIARFakhel §ade opposite

edges of the louvre surface to caollect rain water fromthe. |ouvre surface.
Figure 9 sRBEBIETENSsPAEAEN gfariviaR Frmbed Myt evitBedheo@ngaaryantyi | ar

to |l ouvre 70 except tE&% %pe nﬁrbers 1, 21 have three interconnected
nmenbers 32PPEEAPEJ 25 ke &Rie REMETo T age A ST ENGRIRG | re 90

e e e S Boa s LA SO LR FHrteanet (e

cross-sect !Egrrr]\%llev ie%\gaogfemaen%o%%lr%iso%r 530%f 0\493 Oc;f %ﬁéGmembers 21 .and
engaging'the female engagement portions 54 of the members
52 with the respective male engagement portion 27 on the-
members 21. Therefore, the louvre 50 has two external
éurfaces, each external surface being defined by 6ne of the

surfaces 24 and one of the surfaces 52.

In the louvre 50, each pair 6f the members 21, 51 defines a

generally triangular shaped void 55.

Figure 6 shows é cross-éection through a double surface
louvre_60 which is constructed from two.of‘the members 21,
one member 28, two of the members 51 and four members 61l.
'The'membérs 61 have a surface 62 such that one external
surface of the louvre Gd'is formed by.the two surfaces 24
and two of the surfaces 62 and the other external surface
of the iogvre 60.is formed by the two surfaces 52 and the
other two surfaces 62. The loﬁvre 60 contains four voids,
two voids 55 formed by the members 21, 51 and two central
voids 63. Each central void 63 is formed from two members

61, the member 28 and the arm portion 23 of each member 21.



12 ~ 3 FEB 200 .. PCT/ S&9/ Op085 | ouvre 100 which is simlar to |ouvre 70
_except that it also includes a nmenber 51 and a nmenber 10%. Equgﬁore, t he

| ouvre 100 has two external surfaces defined by surfaces §4, and
surfaces 52WOB/R¥pectively. Figure 11 shows a cross-secti ondHCIVGIN00685a -
doubl e surface |ouvre 110 which is simhgr to the |ouvre 80 except that the
| ouvre 110 al so includes two nenbers 101 and two additional nenbers 31.

Ther ef or e pricha dcaisies 110aHass! W2 RHETNAL 1§ F0gSe Afloi0; Anghaged voi ds

111 and two encl osed voids 112. Figure 12 shows a cross-seciional "view of a

doubl e surfeaca 1l G4y e 2Pewhiishaing an ,erﬁéﬁﬂ@&i/\%g{ipn £f Lhe houybe,100.

The louvre 120 conprises a menber 21 and a menber connect ed togetﬁer and

the menber kYl tired ridiee nenbegehkntopaa ashd QUethed - tHOWeyRk1et he menbers
21, 71 are not connected directly to each other but are coupled together by

three nmemesrgmmentivparetbens 281 aawrd fanmeenhrercdd?l edéQtiaes dhapsd | 6
show cross-sectional views of a |ouvre 150 and a | ouvre 160, respectively.
The | ouvr &/hii8G whesorengageddwitbmeash afthdie meneise 2he t possibibety
menbers 51, ten of the nenbers 31 and five of the nmenbers 28 to forma

si ngl e si @fd theumesmbiests veih 38cubved navertenthix thergmieg udetlached
exanple, as a roof or part of a roof for a covered wal kway or to form

anot her t JfF@ieaih@iieTheafolior enge@s $he markians t2fe | 26WwWeti56abht
does not 01112916 13 1 3 FEB,20Q PCT/ SG9/ 00085 i nclude the nmenbers 51
and has t ¥ HSBhT e FreBer BOSE 109 Ho RA STERPSfhyEagetReY. for a sinil ar

pur pose a uvre .150. fgy of the | quvres described above nmay be

.t he |
mount ed off & qué’bl SIS 0PI SPPASETER LRI i3 hmnd thae KEeMakE ch can
b j { ti 22, 25,.26,, 27 ted
ot ng any aEgEE, Hol bR RTaRY AU ML M o 21 shows a
o9 . ; . s faned
e 200 Peh R AEREGhn S0 WOLC B 53 BRI S b e ARREEY ¢

exanpl e, be fixedAaaMrl | cRE éngagleq{e@&- Jot iR '%gf Iézaf,ef?% g;'%%o be

nmounted on the posts 22T above and bel ow the |ouvre ws
anot her NMelipedy s aHge At ek Dalhbh thiev eetidhlee o5i deg | givras 230 are

nounted on a support frane 231

chosen such that the engagement portions may be engaged
with each other by a press fit to enable manual assembly
without spécialist tools. The engagement portions 22, 53
typically.also engage with each other in a similar manner.
Also, the louvres 10, 20, 30, 40, 50 described above and
shown in Figures 1 to 5 and louvres 70, 80; 90, 100, 110,
120, 150, 160, 170 described below and shown in Figures'7

to 17 have similarly shaped engagement portions which fit

together in a sgimilar manner.

Figure 7 shows a cross-section of a louvre 70 which
comprises one of the members 21 engéged with a member 71.
The member 71 has a surface 72 which is generally semi-
circular in one section and planar in another section. The

member 71 also includes an arm portion 73 with engagement



which may be fixed via a suitable fixing bracket (not shown) at ends 232 to
a support surface, such as a wall of building. Optionally,

‘ 1t:£§ §U@ rt
frame 231 may al so i nclude support wires 233 which may be fi 5 t Eg _
support - sur WR®/BBMe the |ouvres 230 by a fixing bolt 234 to B&RGGA008S

addi tional support. Louvres constructed ysi ng the nenbers descri bed above
in the | ouvres 10, 20, 30, 40) 50, 60, 70, 80, 90, 100, Z10, 120 may al so

be used t%#@%ﬁﬂw@awimcn aohGaderweerethe waldasryentopor@iopisher
roofi ng applications. 1 3 FEB Z00 WD 01/12916 PCT/ SG9100085 14 For

exanpl e, Fgurees 17eshewsk iNwige dwuvhesmdmbBegorpl.ed together to forma roof,
canopy or portion of a roof or canopy. The |louvres 170 are identical to the
| ouvre 120 descri bed above and shown in Figure 12, except that the |ouvres
170 include an additional nenber. 31 and have two' additional nenbers 121
whi ch replpge lbevreny HPP tihe, adddntaga, thhs tbebeet@r 74  deirmsed from
the louvre 170 and menber 51 is replaced with a nmenber 171. Hence, each

| ouvre 170gusténr wherbytionelomvber 7011 antouns efe Aive 17 BREFGFE@ €0 each
other by four of the menbers 31 and four of the nenbers 121. The nmenber 171
has a mal eap@gagseit ot i rimhvekeEnghgeking: Fhenswdigse 6ngagement

ti 22 and th mber 21 and_al it fen ent
Por (i on 178 BRecMATGAT vit ik coaREagnta: Cob S0 FE Ghel HouTERber
71 to couple the louvres 170 to_each other, a ho Jn Figure 17.
ThereforgP79h@h§EFf§éé aipe ﬂ%ﬁb@gezioﬁxﬁet§8§suﬁ$5%%§‘y lgt8fsetsh§hﬁbrrbers
31 f t [, f f the | e 1 d 71 f
channel s | ARGt SAI9F vERER ¥ARSH: BB Brcihe LA e ssH ¢ he
Louvre 170, A0 @xAuRlR 0776 NGnbQUVE fel {3l ot 3 AANQRY LY GMlilch Shown

in Figure ?5 a~ canopy 0 i'ne es two sets of three |ouvres 170

mount ed ony g f &%gﬁgrr]#whighdééi LAt 8 eRi@1ROFrohB2-aH Ghudex fixed to a

ground surtace he canopy 180 al so includes a central covering 184 . '
to which the upper end of each set of three louvres 170 is WO 011 12916 15
1 3 F E B 200 PCTI SG9/ 00085

Figure 8 is a cross-sectional view of a single surfaced
louvre 80 which includes two members 71 coupled togéther by
two of the members 32 and one member 28. " In this example,
the surfaces 32 form a single external surface of the
louvre 80 and the members 71 form channels aﬁ‘opposite
edges of the louvre surface to collect rain water from the.

louvre surface.

Figure 9 shows a cross-sectional view of a single sided
louvre 90 similar to 1ouvrel70 except that thg members 71,
21 have three interconnected members 32 located between .
them to increase the surface of the louvre 90 compared with
ﬁhe louvré 70. Hence, the single external surface of the

louvre 90 is formed by the surfaces 24, 32.

Figure 10 shows a cross-sectional view of a double surface



attached. Situated around the bottom of the post 182 is a. table 185 with
~chai'rs 186. Hence, the canopy 180 provides protection for1%hE égﬂkes and
chairs any QgJsGfeisi Ng themfromthe effects’ of weather. °F F xan&le -
shade fromthe sun and protection fromrain. In addition, anyP&f/3CA&0WsRgl e
surface | ouvres 10, 20, 30, 70, 80, 90 bwmy be perforated, if desired, to
allow nore |ight penetration. Furthernore, the |ouvres 40, 50, 60, 100,

110, 120, Xq@vreylhavehibb despdatileer voi doubickl 60 wixidept sthaablie sound
absorbing material, such as mneral fibres, to mnimse transm ssion of
sound pasta2ise inalvdes ax membgdv&it agds aofmelbayr a9 lacc MhHmgf bvet hehe
invention is that, as they use a nunber of separate nenbers, they do not
require to-PEVESr 4RO Basatwel exkeavelusiwiacEhi defenecd byt musfiafases of
the louvre to be perforated, if desired. It is not possible to perforate
the surfacey of OF n@"PrFYFLaFres| §dvr 2 £espegtbyeaynol | ow extrusi on, such as
the louvre 500, as to attenpt to do so would deformthe surfaces of -the

| ouvre. An exanple of a perforated |ouvre 240 in use is shown in, Figure

23. The Igyyre 242 i;annunted ont o _an outs&de,mall 241 of a buil ding by
fixing brackErsoab FAVFs GEREEASEEGIEEL W haBweEpeniRy i seriacel d t he

i nd ' 4 . T | 240 | i ngl ur f d
member ed’ LA rEC v T TRLCRas Patarafn PO he TRuvRenal ekosms tikas010 16 1

3 FEB 20- RII 800000085 Becbotabataclne, Beplsbengalgst e vl | 241 1o ot

perforated. The perforations have the advantage o e light to
enter {he MAeNRIEMERL2ES Yhi| erpieiblopLovidbngosone 3930¢, Porforat ed
menbers may al so be. used to permt the [ouvres to Be tised ds um hal'res, as

shown in Fgteesal9senfladls EhBUERCL8neNBWEaavegENRhEea2R0 vy ch is
constructed fromtw nenbers 201, four nenbers 202 and two of the nmenbers

28. The nemsles@dlvatd@si feptical to the nmenbers 21 except that the nmenbers
201 have perforations 203. The lum naire 200 al so includes light fittings
(not shown) | ocated within channels 204 which permt fluorescent tubes 205
to be nounted within the lum naire 200. Figure 20 shows a lumnaire 210

whi ch is dbig¥ecltedcshiowm aworotstechiabet svidi, of wa deubies 23 adao
menbers 28, two menbers 211 and a nenber 212. The nenbers 211 are identica
to the meniBFEre0b2exelapeht hat aphentangedsvensicmn copether hvayns t100.
perforatigﬁﬁﬁ 03. Menber 212 is simlar to the nmenbers 28 except that _
menber 21 | PR ute? RETRT&fgEgRnBATLEEri1 (?Rd 28 membeupsd t he nenber's

202 together. The # mnaire 210_also incjJudes |ight fittings (not shown)
whi ch per MMHETr | %E%%’ﬁt aPGbEgeZ@S 8% b0 hoimd ke marketh &Y uni naire

210, i J . Li f : I 1b 205 i
ot ot ed TEIM e HodatBeror SRenpkPt b5e HSETsche 10 aRe dGhra
tubes 205<ﬂ8ﬂ9¥@£9§_@f§eé£9§?tér8HEhh8tﬁ¥9 but are coupled together

by three members 31, two members 121 and one member 122.

Figures 15 and 16 show cross-sectional views of a louvre
150 and a louvre 160, respectively. The louvre 150 is
constructed from two of the membérs 21, two of the members
51, ten of the members 31 and fife of the members 28 to
form a single sided louvre 150 with a curved surfacelwhich
may be used, for example, as a roof or part of a roof for a
covered walkway or to form another type of canopy. The

louvre 160 is similar to the louvre 150 but does not



WO 011 12916 17 1 3 FES Zoos PCT/ SG9/ 00085 outer fluorescent tubes 205
_passes downwards through the perforations 203 in the nenbers a% ‘The

| um naires Qopd;£10 can be nmounted within covered malk%éyg Iunanate
the area of the vvaf way during darkness. Alternatively, |um ndi 3968%3nd
210 coul d be used in any other suitableqighting application. In addition,
a nodul ar construction nakes it easier to change the configuration of the

| ouvres aniint¢budaseht fiehbiery Hat ahidahas sweh a@d %Ak BbserBLRg AEt eri al s.
Furthernore, different nenbers formng the |Iouvre may be constructed from

di fferent Taeeldalse E6O ewgnbeeuseli fonmoul diendlire monposenher ghef a

| ouvre to be transparent or translucent and the other nenbers to be opaque.
The transph®evireot5Pransl ucent nembers may be formed fromglass or a

pl astics material such as acrylic or polycarbonate. The opaque nenbers nmay
be formed froma netal such as al um nium ..1 3 FE,B- 20QL is Cains 1. A
| ouvre conprising a plurality of sheet nenbers, each sheet nmenber
conprisinSE%Ys%EfEEE BEHVESS Resrrgbaf akpwenERYs el maunted cpyagenent

means, the_ |, , .
suitable support structure using a suitable bracket which

can be engaged with any of the engagement portions 22, 25,
26, 27 or mounted using any other suitable attachment
means. For exgmple, Figure 21lshows a typical mounting
arrangement in whidh a'seven membered single surfaced
louvre 220 is mounted on support posts 221.. The support
posts 221 may, for example, be fixed to a wall of a
building. Further louvreé 220'may also belmounted on the

posts 221 above and below the louvre 220.

Figure 22 shows another mounting arrangement inlwhich five
double sided louvres 230 are mounted on a suppért frame 231
which may be fixed via a suitable fixing Eracket (not
shown) at ends 232 to a support surface, such as a wall of
building. Optionally, the sﬁpport frame 231 may also
include support wires 233 which may be fixed to the support
surface above the louvres 230 by a fixing bolt 234 to

provide additional support.

Louvres constructed using the members described above in
the louvres 10, 20, 30, 40, 50, 60, 70, 80, S0, 100, 110,
120 may also be used to construct canopies, roofs for

- covered walkways, or for other roofing applications.



5 engagenent neans coupling the sheet nenbers together to formthe |ouvre,
~the louvre having a snooth curved | ouvre surface including theg EEBe00al
surfaces of | tiple sheet nenbers. 2. A louvre according to claiml1,

wher ei n at T’Vg@fng‘ﬁe surface portion is perforated. 10 3. A | 8&Ff3%99/00085
according to claim1 or 2, wherein the g¢xternal surfaces define two |ouvre
surfaces. 4. A louvre according to claim 3, wherein the two | ouvre surfaces

are on opust texahipls deBighréhe7! shiowas three | siweeacTs dedgpledc! ai m 4,
wherein the two | ouvre surfaces adjoin each other adjacent to opposite
edges. of tthegdtthesr eco 2fofm A roafr, e cacegydidy partien b, a WebEi 8xt he sheet
menbers define a hollow cross-section. 7. A louvre according to claim®6,
wher ei n t katugy ow Theskoweres oh70s afrd ligemti idakh tsoutlde abswvbé ny20at eri al .
1 3 FEB 200 19 8. A louvre according to claim?7, wherein the sound

absor bi ng drRariked jabeve | ardushewnedinalFicse 1) mxeeptacthadi bhet o any of
clains 3 to 8, wherein one |ouvre surface is convex. 10. A |ouvre according’

to any of JQWTAS 310 Hclhdrerh 8REIGERAL Jiathee 3k awhceaes two
additional members 121 which replace the member 122. In

addition, the member 101 is omitted from the louvre 170.andl
mémber 51 is replaced with a member 171. Hence, each
louvre 170 is formed by one member 21 and one member 71
coupled to eaéh other by four of the members 31 and four of
.tHe membefs 121. The member 171 has a male engagement
portion which engages with the female engagement portion 22
and the member 21 and along opposite_eage a female
engagement portion 173 which engages with a malé-engagement
portion 76 on the member 71 to couple the louvres 170 to

each other, as shown in Figure 17.

Therefore, the surface of the member 21 and the surfaceé 32
of the members 31 form an external surface of the louvre .
170 and the members 71 form channels into which rain water

can drain from the extefnal surface of the louvre 170.

An example of the louvre 170 used in a canopy system is
shown in Figure 18 in which a canopy 180 includes two sets
of three louvres 170 mounted 6n a frame 181 which is
mounted on a post 182 which ié fixed to a ground surface
183. The canopy 180 also includes a central covéring 184

to which the upper end of each set of three louvres 170 is



11. A sheet nenber specially adapted for formng a part of a louvre in
~accordance with any of the preceding clainms. 12. A nethod of1f§¢ﬁgq@“a

| ouvre; the (n qgﬁpnprising forming a plurality of 15 sheet nhenpers, each
sheet nmenber conprising a surface portion, including an externéFn§ﬁ¥$@@@§
and an engagenent means, and coupling thd5engagenent nmeans of the sheet
menbers together so that the sheet nenbers forma | ouvre having a snooth
curved surfaddeched udi §§tuas esktaarrad stiné Abestoh ofil thpl posheaB 2mamber s

20 13. A nethod according to claim 12, wherein the sheet nenbers are forned
by extrusi&ﬁbleJl%SFEBtEOGQQHIQAEBQxrmﬁﬁ@@eactbedbagopy 2Bai prbidescl ai m
13, wherein the engagepent neans are formed such that they can be coupled
toget her bPTRHREIPLt £AY &he srhlrs anrdgehehts neaMspensonansthgr them
engagenent ans.. 15. _A neth%& according to any of clains 12 to 14, further
conpri si ng ORI ThE £ E68RG SabfoMaHdgRt erfeF SramPhenskréer Aabmstheace of
one sheet nenber_and subsgguen%%%¥%ou | ing the one sheet nenber to at | east

one ot her SHELEHEPEPEE5 E6Fm Fwith an encl osed cross-section

cont ai ni ng the sound absorbing material .

. Al @. Ah% AY . AU9% AH. AS@ AS@ A, . AF. An_. Ar. AS. A[. A, . AYS. Al . AY! . AAs. A{9y. Ah
L*) +5NPA(/ dditi : .

zupkfa\ W caﬁn caa] ca:j cjé?%é] %gf/cg]fcéjh (?a]sclé}%la%] sc%ﬁ%%‘fﬁ c%‘f%\fé‘]"%aﬂa] 38] cﬁPCa] ca]

ca] ca] ca] calcalgd] chgl Ba), CREC pdhdhGRled, if desired, to allow more
light penétration. Furthermore, the louvres 40, 50, 60,
100, 110,I120, 170 may have the respective voids filled
with a suitable sound absorbing material, such as mineral

fibres, to minimise transmission of sound past the louvres.

Other.adVantages-of loUvrgs.acqording to the invention is
tha;,_as théy use a numberIof'éébagéﬁéwmembers, they do not
require tb be formed as a hollow extrusion. This permits
the surfaces of ﬁhe louvre to bé perforated; if desired.

It is noﬁ'possible to perforate the surfaces of the priof
art louvres formed by a hollow extrﬁsion, such as the
louvre 500, as to attempt to do so would deform the -

surfaces of the louvre.

An éxample of a perforated lduvre 240 in use is shown in.

- Figure 23. The louvre 240 is mounted onto an outside wall
241 of a building by fixing brackets 242 and is located
above a window'opening 243 to shield the window opening 243
from the éun. The louvre 240 is a single surfaced six

membered louvre with the surfaces of five of the members
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10% o0& () - RWNlssd ) 18c1086 981 {ht! £0% 0Rg6) (A6t shown) located within
- channels 204 which permit fluorescent tubes 205 to be

mounted within the luminaire 200.

Figure 20 shows a luminaire 210 which is constructed.from
two of the members 201, two members 202, two ﬁembers 28,
two members 211.and a member 212. The members 211 are
identical to the members 202 except that the members 211
are perforated with perforations 203. Member 212 is
similar to the members 28 except that member 212 only
inqludes male engagement portions 25 to couple the members
202 together. The luminaire 210 also includes light
fittings (not shown) which permit four fluorescent tubes
205 to be.mounted within the luminaire 210, as shown in
Figure 20. Light from the two central tubes 205 is
reflected from the surfaces of members 202, 28 adjacent to

the central tubes 205 downwards and light from the two
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outer fluorescent tubes 205 passes downwards through the

perforations 203 in the members 211.

The luminaires 200 and 210 can be mounted within covered
walkways to illuminate the area of the walkway during
darkness. Alternatively, luminaires 200 and 210 could be

used in any other suitable lighting application.

- In addition, a modular construction makes it easier to
change the configuration of the louvres and to insert

filling materials, such as sound absorbing materials.

'Furthermore, different members_forming the louv;e may be
constfucted from different materials. For example,-this
would enable some members of a louvre to be transparent or
translﬁcent.and the other members to be opaque. The
transparent or ;ranslucent members may belfof$ed from glass_
or a plastiqs material such as acrylic or-polyéarbonéte. |
The opagque members may be formed from a metal such as

aluminium.
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2. A louvre according to claim 1, wherein at least one surface portion is perforated.
10
3. A louvre according to claim 1 or 2, wherein the external surfaces define two

louvre surfaces.

4. A louvre according to claim 3, wherein the two louvre surfaces are on opposite

15  sides of the louvre.

5. A louvre according to claim 4, wherein the two louvre surfaces adjoin each other

adjacent to opposite edges of the louvre.

20 . A louvre according to claim 5, wherein the sheet members define a hollow

cross-section.

7. A louvre according to claim 6, wherein the hollow cross-section is filled with a

sound absorbing material.
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20 13, A method according to claim 12, wherein the sheet members are formed by

extrusion.
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14. A method according to claim 12 or claim 13, wherein the engagement means are
formed such that they can be coupled together by press fitting one of the engagement

means into another engagement means.

5 15. A method according to any of claims 12 to 14, further comprising placing a
sound absorbing material on a non-external surface of one sheet member and
subsequently coupling the one sheet member to at least one other sheet member to form

a louvre with an enclosed cross-section containing the sound absorbing material.



