WD 01/ 12916 PCT/ S&91 000SS A LOUVRE The invention relates to a | ouvre and
in particular, a louvre for fixing to a structure to screen the structure
or an internal area of the structure fromthe effects of weather and/or
noi se. It MO®WRMEN practice, especially in tropical cli RETEEGIV0BBES fi t
external screens to a building to scgeen the building fromthe effects of *
weat her and especially, to shade sections of the building such as w ndows,
fromdirect sunlight. TypicallyAtl®wWRE eens are normally in the form of
metal |ouvres which are attached to a support frame which is fixed to a -
si de of the building in front of the w ndows. The |ouvres are attached to

th f t th f f the,l t
obl 1 aue. ot R RO ER) SakBVET (R L aROE HEd ¥y Ros. pr ovi a6 shade

from di rf&hrr} EQP {.1?% é.‘{;% ‘QEP-HQ%%&S’LE? ek nPERLT 4 hRGLRCL, | 10Nt ToO

enter the w ndows he “w ndow nmay not fave a gl ass

closure. 4 1\M%Ie<‘rlaama§feemﬁf lleV 5 Suat S PO @ﬁeséfﬁ%\ié\.fbf to hel p mnimse
rain and/or wind entering the building through the window Typically, the

| ouvr es aweatienubadforembime.extruding a WO 01112916 PCT/ SC99/ 00085 2

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.

fypically, the screens are normally in the form of metal
louvres which are attached to a support frame which is
fixed to a side of ﬁhe building in front of the windows.
The louvres are attached to the support frame so that the
main surfoces of the louvres are at an obliqué angle 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 troplcal climates, the w1ndow may not have a glass
closure. In which case the 1ouvres also provide screening
to help minimise rain and/or wind entering the building

through the window.

Typically, the louvres are manufactured by extruding a



metal, such as alumniuminto the shape of the louvre as an integrally
formed holl ow extrusion. An exanple of a typical prior art louvre 500 is
shown in Figure 24. The |ouvre 500 is defined by two curved portions 501,
502 with theoonnswve surfaces facing each other. The por vcoseysmodss 502
méet each other at an acute angle at gdges 503, 504 and has internal
sections 505, 506, 507 which are hollow. However, this construction of

| ouvre haspma: fuMgichohs Sl SRAVAM 2488 thd Naidel 68! Bhe 1dude a3 dasired to
fi-ll the internal sections 505, 506, 507 with insulating material, it is

necessary intgnsdllyhéEormed|xililey eatensbdbn down ehemplengt la of the | ouvre
500. Depending on the size of the |ouvre 500, this nmay not be

strai ght f ofyreRlamyios attialdyvre BRE tonshawmdn Fhgarelid4.onThextruding a
hol | ow cr ois- section ié 1gﬂpn(lr)c%ﬁi cated and expensi,ve. In accordance with a
first aspet?¥gfe 3 pPeSeMThFENEIBNCIrEd BOFFERBnpH se¥2a WhtRber of
sheet Members. &Rl BEeacdPERONRL: SidlaA SHEL 366N @Bahaving an
external surface and enhgagenent ans, the engage means “colipling the

sheet nmenbgss hQgeteleh LEnEATAR e aboty fhglR ateeagey soMenokhgngngagenent
means are engaged together, the sheet-nmenbers define a hollow

Cross- sect has ancrasddsbytiddee S0SrDOEOS, 907V ehdchxanglleldiowt.he i nventi on,
the hollow cross-section may be filled with a material which absorbs
sound waves incident on the louvre. Typically, the sound WO 01/12916

PCT/ 5GB9/ 0 gv§e5ver, 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 necéssary to push the insulating material down the
length of the louvre 500. Depending 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 number of sheet members, each sheet
member comprising a surface portion having an external
surface aﬁd engagement means, the engagement means coupling

the sheet members together to form the louvre.

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

gound waves incident on the louvre. Typically, the sound



3 absorbing material nmay be a fibrous material, such as mneral fibres.
However, in an alternative exanple of the invention, the nenbers nay be

coupl ed towggf/ﬁapﬁt her to forma |ouvre having one Iouvr?%flg{;%@ﬁﬁfforned

fromthe indivi‘dual external surfaces of each nmenber. P t he
| ouvre surface formed by coupling th® nmenbers together is a curved surface

or anot her non-planar surface, such as a nunber of planar and/or curved
sur f aces 2PsarbiRg Jratiietady chepﬁrf’r]?)‘ﬁ“fﬁaﬁaﬁérbé}f oF3FRPS so that the

| ouvre syr ortion of the l|ouvre surface, is perforated.

Preferab ;}?g\%ﬁlngilﬁ%gr)fenbers are coupl ed together so that the sheet
menbers forma louvre with a holl ow cross- section, the external surfaces
define at |least two | ouvre surfaces on opposite sides of the |ouvre.

Typi cal | Howekrere imhet e@larernasliyet exammle/rcf shef dnesntidie, [tHevre surfaces
nmeet each other at, or adjacent to, the edges of the Ilouvre. Preferably,
wher e t h@eshess waviks cdliefeta eRFR REReOES- £9EBL R okPUAR | ouvre surfaces

are curved Qr anot her non-a‘#l anar surgc%gfe, su%h as_a surface fornmed froma
nunber of*2VEPdnaPe HaFGe Arrage sierard Srom e iBei e be coupled i y WD

01112916 LCLLREPILIPERR: of each member.

Preferably, the louvre surface formed by coupling the
members together is a curved surface or 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.

Preferably, when the members are coupled together so that
the sheet members form a louvre with a hollow cross-
section, the external surfaces define at least two louvre
surfaces on opposite sides of the louvre. Typically, where
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 cuxrved surfaces. The members may be coupled



4 to each other such that, where there are two external surfaces, both

| ouvre surfaces are generally convex or one |ouvre surface is generally
convex and the other louvre surface is generally concave. Alternatively,
one |louvre wonf/ees may be generally convex and the ot her ptopsgssmoogsur f ace
may be a planar surface. In accordancg Wi th a second aspect of the present
I nvention, a nethod of formng a | ouvire conprises formng a nunber of

sheet menbegs,, §AGRUCEL HEMPR GAIRLT ShOM dresWybAGE: BALH 0N, i ncl udi ng

gﬁc &B
an external strface, and an —engagéenent neans, and cOUpling the engagenent

means of tBgrrshee! HRADELSvEO MRiResOatd Aerd@13 P8 nFBINRES Snbor m a

| ouvre having a louvre surface defined by the external surfaces.

Pr ef er abl y lotriee shedffacee hbegenarad lyocoadedb yarek thesobher Igpireal |y, the
menbers may be extruded froma netal material, such as alum nium However,
al ter nati vehyfage jis gepsspble Mmavene Abkpyaiad-iye)ybeotorimiyref or exanpl e

by extrusion, froma %Lastic terial or an othgr Sfitable material .,
Pref er abl y SUF FaCe Mg BFe AERRE &P8VEBr cRUPRELIREF can be coupl ed

t oget her by DEess I’u?’;%:eg% }?g&%] Jhe..gngagement nmeans into the other

engagenent neans. e engagenent neans conprise a fenmal e
formation and a nale formation. In one exanple, the nmale formation

In accordance with a second aspect of the present
invention, a method of forming a louvre comprises forming a
number of sheet members, each sheet member comprising a
surface portion, including an external surface, and an
engagement means, and coupling the engagement means of the
sheet members together so that the sheet members form a
louvre having a louvre surface defined by the external

surfaces.

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
possible that the wmembers 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; the engagement means comprise a female formation

and a male formation. In one example, the male formation



WO 01112916 PCT/ SG9/00085 5 nmay be generally arrow head shaped and the
female formation 1is a conplenentary formation. Exanples of a louvre in
accordance with the invention will now be described with reference to the
acconpanyi WOV ngs, in which: Figure 1 is a cross-seBET/SaW00885cwy
through a one nenber single surface |louvre; Figure 2 is a cross-sectional”
view through a three nenber single surface |ouvre; Figure 3 is a

Cr 0ss- semby Oval genexmlillyr eugbwehéad eshapedbendsting | fewlred fFoemativne; Figure 4
is a cross-sectional view through a two nenber double surface |ouvre; ‘
Fi gure 5ifsa CMBLMePERLYoRBTMYEERMR ¢ hrough a four menber doubl e surface

| ouvre; Figure 6 is a cross-sectional view through a nine nenber double
surface louvre; Figure 7 is a cross-sectional view of a one nenber single

surface polifedidd) A 1GUEE! in M ahoeS yich! O3 -fiRAQUA Wihgw Of a three

menber single surface louvre two gutters; Figure

Cross- seabiobéel dedcibeld withuref@rdiRie tdl BBkEastdmpifyinguvre wWith a gutter;
Figure 10 is a cross-sectional view of a four nenber
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 cross-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 with a gutter;

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 membef
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;




doubl e surface | ouvre having one enlarged rounded edge; WO 01/12916

PGI/ S99/ 00085 6 Figure 11 is a cross-sectional view of a nine menber
doubl e surface | ouvre having two enlarged rounded edges; Figure 12 |s a
cross-secti owaloinzoesy of a ten nenber double surface | ouvrgerishims

enl arged rounded edge; Figure 13 is a detailed view of section Al n F| gure
6; Figure 14 is a detailed view of se@tlon Bin Fi gure 6, Figure 15 is a
cross-sectional \ilg eoh ni_net een nenber louyre f use in a covered

wal kway: Figuré 26 s a €T S5 SFOEET Ponat O Ate WA 5Y (ﬁﬁ’éne ERBRPTe of a
ni net een member doAYeCskfadiSacibed nEUES SotBLINPYC, BLOLEL7 (S a

cross-sectional view of three inter- connected e doubl e surface
| ouvres; Figuredg8sghows a cross-sectional view of a canopy syst em usi ng
a nunber of the inter-connected |ouvres shown in Figure 17; Figure 19 is a
cross-secti onal F\?Béﬁﬁoﬂ o jar stoesesexttsionell witwnifa ten feghee 20 i s a
cross-sectional VIg¥g sur éﬂ%cgggvrgxﬁgggﬁz gLeaéAiggégy ;gunded

edge;

Figure 13 is a detailed view of section A in Figure 6;

Figure 14 is a detailed view of section B in Figure 6;

Figure 15 is a cross-sectional view of a nineteen

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-sectional 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

perforated louvre mounted on a building; and



Figure 21 is a perspective view of a single surfaced |ouvre nounted on
support posts; Figure 22 is a perspective view of a nunber of |ouvres
nount ed on_a fr for fixing to a support surface; Figure 23 is a

per spect i v&AAY %‘n%f a single surface perforated |ouvre KGHRCEWORE 3

bui |l di ng; and WO 01/ 12916 PCT/ SG910@085 7 Figure 24 is a cross-sectional *
perspective view of a typical prior art louvre. Figure J. shows a | ouvre
10 whi ch i ncl Fdeyrend4 msriercressrgerhgonat perapestiivecriewwpf mf enal e
engagenent portiogns.3 at each.end of the curved surface 2. The nenber 5 is

typical |y an ZPRAFAFPFEE AR dF"VFRe | ouvre 10 also has a central

engagenent portion 4. The engagenent portions 3 and the engagenent portion
4 permt the louvre 10 to be nounted on a support franme using a suitable

fixing breihfile 1 Ehowsea 2 Saws 10 Gh6E - H€lidil GnedmbRBYE 6520 which
conprises.two nenbers 21 and a nmenber 28 with*a surface 29. The nenbers 21

i ncl ude eérgeggmentureedssestal® 2t wohb Eenhlarahgageaentpportions3 at t he
opposite end. The recesses 22 and the armportion 23 are interconnected by

a sheet &uregdeepd. ofhehe GHPEC PYRE2SS i hicl Tds MembeTehgb®enent portions
25, 27 and a f | e_engagenent rtion 26...Th menber 28 cquples the two
nenber s %Rléﬁggﬁeﬁ? 3@“@%%" ier%%rf'—lﬁ'jﬁ?é f}b‘iﬁé’ﬁlﬁ&i ﬁé} ?ﬁ%o % 3nd fenal e
engageneilentral engagement portion 4. The engagement portions 3

and the engagement portion 4 permit the louvre 10 to be

mounted on a support frame using a suitable fixing bracket.

Figure 2 shows a cross-section of a louvre 20 which
compriges two members 21 and a member 28 with a surface 29.
The members 21 include engagement recesseé 22 at one end
and an arm portion 23 at the opposite end. The recesses 22
and the arm portion 23 are interconnected by a sheet
surface 24. The arm portion 23 includes male engagement
portions 25, 27 and a female engagement portion 26. The
member 28 couples the two members 21 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 aluminium extrusions.

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



portions 25, 26 on the nenber 28 with the female and nal e engagenent
portions 26, 25 on the armportions 23 of each nenber 21. Wen the nenbers
21, 28 are assenbled to form the louvre 20, the surfaces 24, 29 forma
singl e exterWRIWIZ1% face for the |ouvre 20. Typically, thECKSEHQ0Es21 28
are alum niumextrusions. Figure 3 sh@ws a cross-sectional view of a five
menbered WO 01/ 12916 PGT/ S&9/00085 8 single surface |ouvre 30. The | ouvre
30 i ncl udegihdbe Gduriizive heGhes IP1 Fhe loeviedrein2Bulesefworfected by two
menbers 31. The nenbers 31 have a curved surface 32 such that when the
menber s 21thegmemeny @1cangl vk tinydeee 8t tntaxsopnerted ooy rewg0, t he
surfaces 24, 29, 32 forma single__external surface of the |louvre 30. The

nenber s SZmFHPFﬁ%@ a maremeRyRTerienfaer i SH VRS RHFEACRMAGEE th the
femal e gﬁmﬁnﬁﬁén cf-{th@ﬂﬁ?%g’t 1 bhe genber 28, a?gporg& gzr(l)gagerrent

portions 2 engage wW € mal'e” “engage on the
members 21foEhOtKE YousReW30a tII\due-raBediLh 2‘90”352' £6°m [y ARfAREr s, the
menber 5 shown in Figure 1 and a menber 41. The member 41 has a curved

surface 2 wktebnab sudatecaf tiee tlvavesr yed 'Hwimmbeisoﬁz tire-1viggber S. At
ei ther end of the menber 41 are mal e engagenent portions 42 which engage
with the fenale W@ﬁéhtpwqubﬁé' shieh t¢ngagespwithh the ffemmlehe | ouvre

40 Therefore, the |ouv 40 ext er nal
engagement porggons Zéiln the member 28 and female

engagement portions 26 which engage with the male

engagement portion 25 on the members 21.

Figure 4 shows a louvre 40 which comprises two members, the
member 5 shown in Figure 1 and a member 41. The member 41
has a curved surface 2 which is identical to the curved
surface 2 of the member 5. At either end of the member 41
are male éngagement portions 42 which engage with the
female engagement portions 3 in the member 5 to form the
louvre 40. Therefore, the louvre 40 has two external
surfaces, one external surface comprising the surface 2 of
the member 5 and the other external surface comprising the
surface 2 of the member 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



surfaces, one external surface conprising the surface 2 of the nmenber 5
and the other external surface conprising the surface 2 of the nenber 41.
The menbers 5, 41 enclose and define a void 43 within the |ouvre 40.
Figure 5 S¥@WEI2¥6cr oss-sectional view of a double surfad@T/SGINHN08S 50 whi ch
Is constructed fromtwo of the menbgrs 21 and two nenbers 51. The nenbers
51 have a surface 52 with a nmale engagenent portion 53 al ong one edge of
the surfgsge &f2 tdedsarfasal &2 engagenent portion 54 al ong the opposite WO
01/ 12916 PCT/ SG9100085 9 edge of the surface 52. The louvre 50 is :
constructed by engaging the male engagenent potion 25 of one nenber 21

w th the engagenent ortion 26 of the other nenber 21 and then engagi ng
t he naIEh%%bﬁﬁﬁﬁbﬁP Br EPRACBFTSA &Y ARARFIRS %g%\HQﬁﬁ the female

i . f th ; i he f |
CrOageT L SR 285k, 58P o] GBIRCHS e SHORILAR N ol o

engageneft on ers respective nal e

engagenepbr-PRsd 1240 o27th8 bbBer MRIHMRAYS 22 1land hetiéd Xiyjagig ktREVre 50 has two

external surfaces, each external surface being defined by one of the

sur f acesmale asrtjagyement pbet tom fFced ach| memiber | Sluwieh58heeach pair of the
menbers 21, 51 defines a generally triangular shaped void 55. Figure 6
shows a Eewale sngagsmentr paghien EGUBIEeoBgr PR e |naFheas68lvARRh i s

ConStrucgggaéiégnt\g)f%&a&geegggggﬁé%tz%brtions 54 of the members

52 with the respective male engagement portion 27 on the
members 21. Therefore, the louvre 50 has two external
surfaces, each external surface being defined by one of the

surfaces 24 and one of the surfaces 52.

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

generally triangular shaped void 55.

Figure 6 shows a cross-section through a double surface
louvre 60 which is constructed from two of the members 21,
one membeir 28, two of the members 51 and four members 61.
The members 61 have a surface 62 such that one external
surface of the louvre 60 is formed by the two surfaces 24
and two of the surfaces 62 and the other external surface
of the louvre 60 is formed by the two surfaces 52 and the
other two surfaces 62. The louvre 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.



one nenber 28, two of the nenbers 51 and four nenbers 61. The nenbers 61
have a surface 62 such that one external surface of the |ouvre 60 is
formed by the two surfaces 24 and two of the surfaces 62 and the other
external surweume1206 the |ouvre 60 is forned by the two sUIGTAGEYIYS and t he
other two surfaces 62. The |ouvre 60 ggntains four voids, two voids 55
formed by the nenbers 21, 51 and two central voids 63. Each central void

63 is formeghd @etivhs NIl B oflthé Meouwerbeo 2Beasitbwrhenamorpgorti on 23 of
each nenber 21. WO 01/12916 PGI/ S39100085 10 The sections A and B of the

| ouvre 60 ajeragfoun Figumee lidendi L4 rdiRpetdyely. ankt ©a&n pPesfeeri vely. |t

can be seen that the nale engagenent portions 35 and the fenmal e
engagenent Put itdgsm2be HRFFWEH Pﬂr’éﬁ?ﬁﬂ emePdr Hig € whi ch when

engaged with each other nm nim.sse_the sibili 21, 28, 61
i nadver t ent$3P35E nﬁoﬁ%{%ﬁlg a%?o?ng%gte%qglt ﬁ[é’)rﬂglggs'el%% 3ng§§§é§he portions
25, 26 wit Npﬁﬂﬁi‘ wﬁa%héﬁgéféd“vﬁ% then P¥HdORS A1 BE BRARRRGIbOUSE T .
Simlarly, e mal e engagenent portions 27 and the fenmal e engagenent

porti ons S54.argcakepbehapel, taB,mMeni Mhadvertemtler beawmitics detrpebeédon of the

menber 51 fromthe nmenber 21. Preferably, the_engaggrrent portions 25, 26,
27, 54 are fshmpedhanthehe amtter eapgage the neakieps 20, 2gwith eagh| g

o b s i toveR RS AANEaT TRISAADFCo be Shadped EBHRes" {1 eaCh OLher by
Similarly, the male engagement portions 27 and the female
engagement portions 54 are also shaped to minimise
inadvertent disconnection of the member 51 from the member
21. Preferably, the engagement portions 25, 26, 27, 54 are
ghaped and the material of the mewbers 21, 28, 61, 51 is
chosen such that the engagement portions may be engaged
with each other by a press fit to enable manual assembly
without specialist 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 similar manner.

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

member 71 also includes an arm portion 73 with engagement



W t hout specialist tools. The engagenent portions 22, 53 typically.also
engage with each other in a simlar manner. Also, the louvres 10, 20, 30,
40, 50 described above and shown in Figures 1 to 5 and | ouvres 70, 80, 90,
100, 110, wWOi1(32914 50, 160, 170 descri bed bel ow and shown PICA/SEPpsss 7 to 17
have simlarly shaped engagenent pofiions which fit together in a simlar
manner. Figure 7 shows a cross-section of a louvre 70 which conprises one

of the nesdeichs? 74engagenich tehgageentieh tHe endwyememeportibas a surface 72
which is generally sem - circular in one section and planar in another

secti on.257he6 mespectively son ithe ggabern2hr m portion 73 with engagenment WO
01/ 12916 PCT/ SG9/00085 11 portions 74, 75 which engage with the
engagenent portions 25, 26 respectively on the nmenber 21. The |ouvre 70

has the AHYAUAEE bB2hal "nd WAL cALe" PRIE fhe HURl WRCRoHRE Jouvre 70 i

nount ed at™ an appropria ngl e su rarn water Strrking the surface

24 drai nguttd¥ Yhlhe tABMSEvYd AN s MmoGALEd Csk tah tHppregdeeapl the louvre 70
where it drains off the louvre 70. This mnimses the possibility of rain

wat er beamgileblsmwh themn maimaditeyr etigéking the dunface Z@ dnaimist he | ouvre
and into an area which the louvre 70 is designed to shield fromrain
wat er . FRfie £he memper, i sandchs GREFieHelir ofhey edasgré Shef bewdre | ouvre 80

whi ch | n'% uvﬂ?esré VR ﬁ%g?gg Sof7 fl t(iaoeu Hlo%grrteogg t helrhi@_/ minimises the
possibility of rain water being blown from a leading edge
of the louvre 70 under the louvre and into an area which

the louvre 70 is designed to shield from rain water.

Figure 8 is a cross-sectional view of a single surfaced
louvre 80 which includes two members 71 coupled together by
two of the members 32 and one member 28. In this example,
the surfaces 32 form a single external surface of the
louvre B0 and the members 71 form channels at 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 louvre 70 except that the members 71,
21 have three interconnected mewbers 32 located between
them to increase the surface of the louvre 90 compared with
the 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




two of the menbers 32 and one nmenber 28. In this exanple, the surfaces 32
forma single external surface of the Ilouvre 80 and the nenbers 71 form
channel s at opposite edges of the |louvre surface to collect rain water

fromthe | owgegnmwe face. Figure 9 shows a cross-secti onalpoarssaefossa si ngl e
si'ded louvre 90 simlar to |louvre YOeﬁxcept that the nenbers 71, 21 have
three interconnected nenbers 32 | ocat between themto increase the

surface of the |oyyre 90 conpar, |t O LWt Hapge st he single
ext ernal surface #’Otﬁgm}%g{ugv)%é%gé%sp oirneaebygt%éz%?faceslh, 32. Figure
10 shows a &y Q5Siachkenal mai et andodbhdnbeur hate W2 6the

PCT/ S&9/ 00085 12 louvre 100 which '.gi simlar to louvre 70 . except that
it also i ntdudes 1@onkabetwd lextednal neabfacek) tefThed éfwrairfaees | ouvre 100
has two external surfaces defined by surfaces _24, 102 and surfaces 52, 72
respecti vel ¥4, Fituead]l susfrees $2or 33sr88ReFHiVRLYvi ew of a doubl e surface

| ouvre 110 which is simlar to the | ouvre 80 except that the |Iouvre 110
al so i ncludes two nenbers 101 and two additional nenbers 31. Therefore,

the louvre J1Q has .t Xt eLnals SUEEAGES) andyt We £ng ¥Qirdse 111 and
two encl os%ﬁ%i gs?‘ %ﬁ?gég%%slg s%ows a cross-sect+ona sV| ew 8f a doubl e
surface | ojMierel 20 oVahehni Ss ANkl 860 e NPuORe 080 tdiodpil\that 100.

the louvre 110 also includes two members 101 and two

additional members 31. Therefore, the louvre 110 has two

external surfaces and two enclosed voids 111 and two

enclosed voids 112.

Figure 12 shows a cross-sectional view of a double surface
louvre 120 which is an enlarged version of the louvre 100.
The louvre 120 comprises a member 21 and a member 51
connected together and the member 101 and the member 71
connected together. However, the members 21, 71 are not
connected_directly to each other 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 members 21, two of the mewbers
51, ten of the mewmbers 31 and five of the mewbers 28 to
form a single sided louvre 150 with a curved surface which
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



The | ouvre 120 conprises a nenber 21 and a nenber 51 connected together and
t he menber 101 and the nenber 71 connected together. However, the nenbers
21, 71 are not <connected directly to each other but are coupl ed together
by three MQHER2Y631, two nenbers 121 and one nenber 122.PcTiscysoess 15 and 16
show cross-sectional views of a Iougg 150 and a | ouvre 160, respectively.
The louvre 150 is constructed fro wo of the nmenbers 21, tmn of the

menbers jhdiud€nid ni®efBTHEr $nd han vk \AQdQEJ_&l{?Jh to forma
|'.C

single sided | ouvre 150 with a curved surface wh e used for
exanpl e, The dowwdd 160 payt bef used dtfr faom&llsﬂvpﬁ:qsbgalalgvmxeor to form
anot her type of canopy. The louvre 160 is simlar to the |Iouvre 150 but
does not 1owypa/¥3%16 PCT/ S&9/ 00085 13 include the nmenbers 51 and has two
addi ti onal nmenbers 31. The louvre 160 may be used for a simlar purpose as
the Ilouvre 150. Any of the |ouvres described above nmay be nounted on a

sui t abl eAﬁ?’pQﬁrEhétlo‘&%gEedgééPﬂoéad sa%lftvgblggy géar&%gj{te\@l ch can be engaged

with any o e engagenent portrons foufit ed using any

ot her suktabhisl@thaporentrribamse feinge¥anhl €abld Byl shous a typi cal
nounting arrangenent in which a seven nenbered single surfaced |ouvre 220

i S nmount ednope sengawed pdothsagP lof Tie sngpgemenmxpnrtia&h ary, 26 pr exanpl e,
be fixed to a wall of a

26, 27 or mounted using any other suitable attachment

means. For example, Figure 21 shows a typical mounting

arrangement in which 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 louvres 220 may also be mounted on the

posts 221 above and below the louvre 220.

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

provide additional support.

Louvres constructed using the members described above in
the louvres 10, 20, 30, 40, 50, 60, 70, 80, 90, 100, 110,
120 may also be used to construct canopies, roofs for

covered walkways, or for other roofing applications.




bui l di ng. Further |ouvres 220 may al so be. nbunted on the posts 221 above
and. bel ow the | ouvre 220. Figure 22 shows another nounting arrangenent in
which five double sided |ouvres 230 are nmounted on a support frame 231

whi ch may beweoKEE16vi a a suitable fixing bracket (not sh8GHFEHROMERGs 232
to a support surface, such as a wall @ building. Optionally, the support
frame 231 may al so include support wires 233 which may be fixed to the
support sgblasRambiy.e Hidtabouyr sisowd3@hlrge alduwdesy 170l to2Bled 0 provi de
addi tional support. Louvres constructed using the nenbers described above
in the | otrogeshed t@FEord0a 200f 5GPy 90, PELicpof190¥cai T 120 may al so

be used to construct canopies, _roofs fqr . covered | kways for other
Ir:pm;Li 2% aﬁmnetaﬁr on'%ll?e Wﬁei5?7wqg?£§§iﬁc%ég/ fgﬁﬁ%%é JCIHAP ]Ic:or exanpl e,
i g shows thre ouvr of , canopy or

portion of %sz%#’egrabograen%%?. Z&%‘gr?ltiouvrgg%%é'aféex%eggn%%a?ﬂ%% the |l ouvre

120 descr ijhgd-8R0vRy antiaewEni Additawha1 lRemee et ahBahatdecwd ouvres 170
i ncl ude an additional nmenber 31 and have two additional nmenbers 121 which

repl ace t heaaeebehal 2&mbers addi vhih repdacentisr nEdbersi2ittied fromt he
| ouvre 170 and nenber 51 is replaced with_a nenber 171. Hence, each

addition, the member 101 is omitted from the louvre 170 and

member 51 is replaced with a member 171. Hence, each

louvre 170 is formed by one member 21 and one membexr 71

coupled to each 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 edge a female

engagement portion 173 which engages with a male 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 surfaces 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 external 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 on a frame 181 which is
mounted on a post 182 which is fixed to a ground surface
183. The canopy 180 also includes a central covering 184

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



| ouvre 170 is formed by one nenber 21 and one nenber 71 coupled to each

ot her by four of the nenbers 31 and four of the nmenbers 121. The nenber
171 has a gagenent portion which engages with the femal e engagenent
portion 22‘%’2‘&5 he nenber 21 and al ong opposite edge a H@MFP¥8Hgagenent
portion 173 which engages with a nall® engagenent portion 76 on the nenber
71 to cougle the louvres 170 to _each other, as shown in Figure 17.

Ther ef or 8ttagkedyr fSHtaagrdt prowrdifdie Potiam phethedorted822is08 t he nenbers

31 form xt al, . surface o he | ouvre . 170 and the nenbers 71 form -
channel sgiglﬁf% %#c"ﬁ‘t i‘%‘%?e%éta FER n HPPOFFEMRY 80 PFRVIEEPRT ace of the
louvre 140 & £52MRI:E 8k EAB1LOWHSE chal A4Sy SYgRLgm is  shown
in Fi guré 38%1 whi ch a canopy 180 ciﬁn%ﬁ uggs t%oﬁ%%té‘?%%?#h%géﬁl ouvres 170
nount ed ol e nes fettsWbifCReatheNDUFRU eRBMP1® OsHadeB Zrehi €hei s fixed to a
ground surface 183. The canopy 180 also includes a central covering 184

t o whi chswheand reroteetioh &xen wwin.of three |louvres 170 is WO 01/12916

PCT/ S&9/ 00085 15 attached. Situated around the bottom of the post 182 is
a table 185 with chairs 186. Hence, the canopy 180 provides protection

weat hor . Ror 20 S Bl B PHe DRA BBk vl #PontPi .

weat her . exanpl’e s sun-and protec ain. In
addi ti ongoanyo ofod RRysibagber seFd{ace liFUve8srdd, t;,?gp’al":’lgw more

light penétration. Furthermore, the louvres 40, 50, 60,

100, 110, 120, 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 louvres according to the invention is
that, as they use a nﬁmber of separate members, they do not
require to be formed as a hollow extrusion. This permits
the surfaces of the louvre to be perforated, if desired.

It is not possible to perforate the surfaces of the prior
art louvres formed by a hollow extrusion, such as the
louvre 500, as to attempt to do so would deform the

surfaces of the louvre.

An example of a perforated louvre 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




70, 80, 90 may be perforated, if desired, to allow nore |ight penetration.
Furt hernore, the | ouvres 40, 50, 60, 100, 110, 120, 170 nmay have the
respective voids filled wth a suitable sound absorbing nmaterial, such as
m neral fibmasg/igée m ni m se transm ssion of sound past tHRCI/SGIVHPE8S O her
advant ages of |ouvres according to thgginvention is that, as they use a
nunber of separate nenbers, they do not require to be forned as a holl ow

extrusi on. Jhifpra@edl t SThd Miinberl Aeeses tHeewhQUVEEL tis betperforated, if
desired. It is not possible to perforate the surfaces of the prior art

| ouvr es f orpexEdrptadhoThe\penfiorasions lsaich the sfeantage/iof 500, as to
attenpt to do so would deformthe surfaces of the |louvre.  An exanple of a
per f or at ed Pexmitsingompre Siahts tenewkey Fherwdaew pening RadvyRibao is
mounted onto an outside wall 241 _of a building by fixing brackets 242 and
is located ® BIRVIAIR P BB #PAYS 243 to shield the wi ndow opening 243
fromthe sun. The louvre 240 is a single surfaced six nenbered |ouvre with
the surfaces of five of the nmenbers WD 01/12916 PC77S@9/ 00085 16

per f or at ed. pdirdeenemsare iayt BRsvabd R ite petmitpateolatietes The
perforations have the advantage of permtting nore light to enter the

W ndow opentnpe4Bedhit elenindirgsevad shpwodd Ehawess A& PoAa2®d nenbers may

al so be used to permt the |ouvres ) .
Figure 19 shows a luminaire 200 which is constructed from

two members 201, four members 202 and two of the members
28. The members 201 are identical to the members 21 except
that the members 201 have perforations 203. The luminaire
200 also includes light fittings (not shown) located within
channels 204 which permit f£luorescent 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 members 28,
two members 211 and a member 212. The members 211 are
identical to the mewmbers 202 except that the members 211
are perforated with perforations 203. Member 212 is
similar to the members 28 except that member 212 only
includes 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



to be used as lumnaires, as shown in Figures 19 and 20. Figure 19 shows a
| um naire 200 which is constructed from two nenbers 201, four nmenbers 202
and two oﬁ to;]/? g}anbers 28. The nmenbers 201 are identical _to the nenbers 21
except tRICIRE members 201 have perforations 203. ThePFHREMNAPBE 200 al so
includes light fittings (not shown)ij ocated within channels 204 which )
permt fluorescent tubes 205 to be nmounted within the |um naire 200.

Fi gur e 2outshovdupriegeenti twbossl R0khpesses downangdst sdirpugh thew of the
nenbers 201, two nmenbers, 202, two_nenbers 28, two nenbers 211 and a nenber
212. ThePSRIMFATEOPE1 207 10 | WishMS¥ReTFo2the menbers 202 except that the
menbers 211 are perforated with perforations 203. Menber 212 is simlar
to the nmenbers 28 except that nenber 212 only includes nal e engagenent

porti onsrisd fifnitRYPLE HHE JRIDAIS cadOBet RN wilhen! Ugi8akge 210 al so
includes light fittings (not shown) which permt four fluorescent tubes

205 t 0 beaXiowsytsedtowil himnihdiee [t azxeneof l1the amlkiwayndunindi gure 20. Light
fromthe two central tubes 205 is reflected fromthe surfaces of nenbers
202, 28 dRinrasq- t dltereakivrlval lupsesipes Puangr dd0aneulddir fromthe two

WO 01/ 12916, PCT/ SG99/ 00085 ., 17 outer fluorescent tubes 205 passes downwards
t hr ough 1R AR, 8{:%8?35812’6?%]1? ﬁﬁgh ﬁ%e‘?%pc"fﬁ}:l?ﬂe | uni nai res 200 and

210 can be nmounted within covered

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 louvre may be
constructed from different materials. For example, this
would enable some members of a louvre to be transparent or
translucent and the other members to be opague. The
transparent or translucent members may be formed from glass
or a plastics material such as acrylic or polycarbonate.
The opaque members may be formed from a metal such as

aluminium.




wal kways to illumnate the area of the wal kway during darkness.
Alternatively, lumnaires 200 and 210 could be wused in any other suitable
lighting application. In addition, a nodular construction makes it easier
to change tWweoawemiégurati on of the |ouvres and to insert PGESG/HYSS
materials, such as sound absorbing matgrials. Furthernore, different
menbers formng the I ouvre may be constructed fromdifferent material s.
For exanple, this would enabl e songigesivers of a | ouvre to be transparent
or- translucent and the other nenbers to be opaque. The transparent or
transl ucent menbers may be fornmed fromglass or a plastics material such
as acrylic or polycarbonate. The opaque nmenbers may be forned froma netal
such as al%ni nikuﬁpummfGHQCq/mmG’@%heﬂ% REMREHS: €2° | ouvre

conpri sing nunber, of sheet, nenbers ach HER onprising a
surface por“%ﬁﬁ: FETPRY ‘_é?{@ré)?ggl?nﬁl Surh caecgogggg}éngage%éﬁ?’ nmeans, the
eNgagenent JEANS1COUPEAAY it cABESimdiRTiaRal OGRS NRigdaRnkat Thidlgs | OUVT e
2. Alouvre according to claim1l; wherein the external =~ surfaces define a
| ouvre surf@naglidg Ahboshder arabedsNgodetherato Pormitdrecilouvie. | ouvre
surface conprises a non-planar surface. 4. A louvre according to claimS3,
wher ei n t he non- pl anar

2. A louvre according to claim 1, wherein the external

surfaces define a louvre surface.

3. A louvre according to claim 2, wherein the louvre

surface comprises a non-planar surface.

4. A louvre according to claim 3, wherein the non-planar

surface comprises a curved surface.

5. A louvre according to any of the preceding claims,

wherein at least one surface portion is perforated.

6. A louvre according to any of claims 2 to 4, wherein

the external surfaces define two louvre surfaces,

7. A louvre according to claim 6, wherein the two louvre

surfaces are on opposite gides of the louvre.

8. A louvre according to claim 7, wherein the two louvre
surfaces adjoin each other adjacent to opposite edges of

the louvre.

R



surface conprises a curved surface. 5. A louvre according to any of the
preceding clainms, wherein at |east one surface portion is perforated. 6. A
| ouvre according to any of clains 2 to 4, wherein the external surfaces
defi ne tm&q%ﬂ?ﬁg% surfaces. 7. A louvre according to cl &CHSEYW® ei n t he
two louvre surfaces are on oppositi® sides of the |louvre. 8. A louvre )
according to claim7, wherein the two |ouvre surfaces adjoin each other

adj acent9t o0 dppeyvre aekprdigly toheladm\8 e wherpin the|sheett| 11111 | JII| |

| 11111 M * WD_01/12916 PCT/ S9/00085 .19 9. A louvre according to claim

8, wher SSTOERE gRbipe FEPFRESSCHSM™M ow cross-section. 10. A louvre
according to claim9, wherein the hollow cross-sectionis filled with a
sound absorbing material. 11. A louvre according to claim 10, wherein the

sound alsor i NgutBé edéddrding thi blaus JptHer@lin ERe RolTayre according to
any of clainms 6 to 11, wherein one |louvre surface is convex. 13. A louvre
accor di nydss-aegtiddncisifisl 1A with, awwourel mbsorbihgumaeesial.ace i s concave.
14. A sheet nenber.for formng a part of a louvre in accordance with any
of the preceding clains.

11. A louvre according to claim 10, wherein the sound

absorbing material is a fibrous material.

12. A louvre according to any of claims 6 to 11, wherein

one louvre surface is convex.

13. A louvre according to any of claims 6 to 12, wherein

one louvre surface is concave.

14. A sheet member for forming a part of a louvre in

accordance with any of the preceding claims.

15. A method of forming a louvre, the method comprising
forming a‘'number of sheet members, each sheet member
comprising a surface portion, including an external
surface, and an engagement means, and coupling the
engagement means of the sheet members together so that the
sheet members form a louvre having a louvre surface defined

by the external surfaces.

16. A method according to claim 15, wherein the sheet

members are formed by extrusion.

[

R LA




15. A method of formng a louvre, the nethod conprising formng a-nunber
of sheet nenbers, each sheet nenber conprising a surface portion

i ncluding an external surface, and an engagenent means, and coupling the
engagenment nearm/isieét he sheet nmenbers together so that thepcidiReboosebers
forma louvre having a | ouvre surface gdefined by the external surfaces.
16. A nethod according to claim15, wh€rein the sheet nenbers are forned
by extrusi oRg _jiaidddHd e o 01 R 9 85 20 17. A
nmet hod accofRL Ei]i ngAt[géﬂéildg %G%gi:%%ﬁgr%d_icm ig' ﬂ%ﬁ%%lﬂa@ﬂ( Ege(r'llg%geelr%nt means

are forned shehehdwenicinty meansbere GutRladsioRaitha thuyPEgsSHditting one of
t he engagenent neans into another engagenent neans. {8. A net hod according

to any of ckabpdedFagether burpiess fdotpngsomy qff atiengngagemsitt absor bi ng
material on a non: externg%gsurface of one sheet nenber and subsequently

coupl i ng t hBeBR® YHATERSEr SRIPIAMLEBLaBRe ot her sheet menber to forma
| ouvre with an encl osed cross-section containing the sound absorbi ng

material. IMITilJKulffiltulliLiJdridli
18. A method according to any of claims 15 to 17, further

comprising placing a sound absorbing material on a non-
external surface of one sheet member and subsegquently
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.
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