WO 01/ 12916 PCT/ S&9/00085 1 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

weat her aR@/oph2dipi se. |t is common practice, especially inpttRBbSdH0ss
climates, to fit external screens to a building to screen the building

fromthe effects of weather and espeélally to shade sections of the
bui | di ng such as w ndows, fromdirect _sunlight. Typically, the screens are
normally in the formof netal | dtwHBERhich are attached to a support
frame which is fixed to a side of the building in front of the w ndows.
The | ouvres are attached to the support frame so that the nain surfaces of

| ot uHEE S AEnfLoAT-PLLAUS BTG Sol0rblEnanoh! pARERL AA] VBI L1 8l and the

| ouvres prOV|de S rom direct sun for e W n ut stil

permt {gdirect r' EQQEn%OtS”EGEtE{]@tMBdQEB’Ssck@ehr Qﬂbcgltrﬁlc't@tee%’r t he

w ndow may not ave a gl ass closure. I'n which case the | ouvres also

provi de;sc{gesiAg1 Leehebp PhAi Bisactakh apdhotnw Bgreptear bFg the buil ding
t hrough the wi ndow. Typically, the louvres are manufactured by extruding a

WO 01/ 1284 6nEETASRSPOL 0R08Be .

It is common practice, especially in tropical climates, to
fit exterhal 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.

Typically, 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 louvres are at an oblique 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 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



2 netal, 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 wbhgisfgcave surfaces facing each other. The port pggscoédooss 502
nmeet each other at an acute angle at _edges 503, 504 and has internal
sections 505, 506, 507 which are hol Pow. However, this construction of

| ouvre has a nunmber of _di sadvantages. . In particylar, if it is desired to
Fi11 tHBSCRht oPHAR S8ALOMIISYS, 1806, TRET SWABR P G LYVME @8 & It i
necessary to h the insul ating terj.al_ do th l.ength of the |ouvre
500. Debéﬁﬁ?ﬁgﬁﬁ %ﬁgmg, zg‘ogﬁof”’hg%r’fbﬁ&ro&'5og?‘ Fﬁ‘%é“p%gy%r%ta be

stral ght (1w dogadyl s, usyalide BOBE ;GOURUING kA blon. g Tuding a
hol | ow GFB5S< sBCtonis conplicated and expensive.” [n accordance with a

first a§§g%eogobh§spa@%%tedi BYERLL0RurvRd RUHES F@TBIISES B RuHer of
sheet nenbers, each sheet nenber conprising a surface portion having an

ext er nat heSubhag@caBdrengegeFapt nde@ash LhdeeNgagereporFaadrs Gaupling the
sheet nenbers together to formthe | ouvre. Preferably, when the engagenent

nmeans ase@2engagedatbgether, att he skeeke pegher stdetigee Fo3gl s and
cross-section enclosed by the nenbers. In one exanple of the invention,
t he hol haw iaresaaideeskictnomsy S0, f iS0ed 5Wi7t wha cimeerei &lollowch absor bs
sound waves incident on the |ouvre. Typically, the sound

However, 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 1is 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
cross-section may be filled with a material which absorbs

sound waves incident on the louvre. Typically, the sound



WO 01/ 12916 PCT/ SG9/00085 3 absorbing material may be a fibrous material,
such as mneral fibres. However, in an alternative exanple of the
invention, the nenbers may be coupled to each other to forma |ouvre

havi ng oneobousie surface formed fromthe individual extePCEEGINN0DECes oOf
each nmenber. Preferably, the louvre surface forned by coupling the nenbers
together is a curved surface or another non-planar surface, such as a

e ShaBLATAL ARLRE ASURUEULBULT 3088y Al B3SL10NR AN FACE POrLI 0N Ay

be perf ouvre Suarface, or a portion o he | ouvre
surface r d Preferably, when the nenbers are coupl ed toget her
SO thatml% ggghgg%gﬁgnbers forma louvre with a hollow cross- section, the
external surfaces define at least two |ouvre surfaces on opposite sides of
the louvre. Typically, where there are only tw | ouvre surfaces, the

| ouvre gdpbaces iAegh qaebrobtiekeabxatpladicicehle tidwentd crrgathedf the

| ouvre. Preferably, where the sheet nenbers define a hollow cross- section,
t he | oumeebsukf aagsbar ecapleed tor eardt behemomo Foamar dwouvase, such as a
surface formed froma nunber of planar and/or curved surfaces. The nenbers
may be hauphgdow® 0dLv2e16uRCELECIOLORO8From the individual

external surfaces 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 curved 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 | ouvrgo otMsdigce may be generally convex and the other pegxE80ces face
may be a planar surface. In accordance with a second aspect of the present
invention, a nmethod of formng a |oude conprises formng a nunber of
sheet nmenbers, each sheet nenber conprising a surface portion, including
an ext ekpakashr paber gHEhafhagngagerentheggnsreand SFH9E Y he engagenent
means of the sheet nenbers together so that the _sheet nenbers forma

| ouvre REVEAGEE | BAVFe LOWEEC SULRRE] Wy OFE SRl LOTVET e s
Preferably, the sheet nembers are forned by rusi on. ypi.cally, the
nenbers?ﬁéyrﬁesg% PG&ed St FSHE yéFonﬁﬁ?éﬁpgr%hfhc Q§f;;4ﬁﬁﬁﬁtnn However ,
alternatively it_i I t he rs . e far or exanpl e
by extFHgggé? %Fo egeggzégggohggéFralAgﬁggﬁﬁéﬁgﬁ%?gsﬁ?%%gﬁgn”%%teriarP

Pref er all e atRCnEH0RECHRRLARANS RS LOLIRO HICekAl 1R} e Can be coupled

t oget her by press“fitting one engagenent means into the other
engagengft-raBaNsay bepiacalilvart Rerergagenent means conprise a fenale

formation and a male 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 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; the engagement means comprise a female formation

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



WO 01/12916 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

acconmpanyy89;,15m@w ngs, in which: Figure 1 is a cross-sectpefiakodfdodsy
t hrough a one nenber single surface louvre; Figure 2 is a cross-sectional

view through a three nmenber single 8urface louvre; Figure 3 is a
cross-sectional view through a five nmenber single surface |louvre; Figure 4
is a croxs-kecgsersrlly earfayolighdashaBedndrtekRaofiBlalsufPEFEtESM I e;
Figure 5 is a cross-sectiopal view through a four nenber double surface

| ouvr e; 1 ¥i YUE B! $RERLF BsEOEBREFBRal view through a nine mnenber doubl e

surface louvre; Figure 7 is a cross-sectional view of a one nenber single
surface louvre with a gutter; Figure 8 is a cross-sectional view of a three

rface | h a g i 2 cross-sectional i
Cr oss- SEATIRRET S oy P L Fotr Renper S ERLE PP RRSPE W & qutter,

Figure 10,15 83LL05SpS8CH L PRAL YEEWLOE Bof PHE Q@B@ﬁbanying

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 two

o1}

member double surface louvre;

Figure 5 is a cross-sectional view through four

jol}

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 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;



doubl e surface | ouvre having one enlarged rounded edge; WO 01/12916
PCT/ S(&9/00085 6 Figure 11 is a cross-sectional view of a nine nenber
doubl e surface | ouvre having two enlarged rounded edges; Figure 12 is a
Cross-secylyyiaher¥i ew of a ten nenber double surface | ouvr gchavobs)ehesse

enl arged rounded edge; Figure 13 is a detailed view of section Ain Figure
6; Figure 14 is a detailed view of section Bin Figure 6; Figure 15 is a
cross-sectional view of a nineteen menber |ouvre for use in a covered
wal kway; Fi gUrgeirks lils i oF oo secidohabnal enof @hot heine exanpée of a
ni net een nenber | ouvre for use in a covered wal kway; Figure 17 is a
cross- sect i oUW Wit adh ekoyviterhahdere el av@rd menededoubl e surface
| ouvres; Figure 18 shows a cross-sectional view of a canopy system using
a nunber of ISt er-connected |ouvres shown in Figure 17; Figure 19 is a
cross-sectio&al Vi ex ofia first e_xancgl.e af @.éum’ aire; Fi%e 20 is a
cross- sect i on@THi%ew of-h BETHHE  EXamIE bf VY Utk nai Fe? member

double surface louvre having one enlarged rounded

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
nounted on a frame for fixing to a support surface; Figure 23 is a

per spect iwe ovimns of a single surface perforated |ouvre noOROT/SAIWV0SS

bui |l di ng; and WD 01/12916 PCT/ SG9/ 007085 7 Figure 24 is a cross-sectional
perspective view of a typical prior ‘art louvre. Figure 1 shows a |ouvre 10

whi ch includes _one mher _5 i : e it f e
engagenent porErons<3 “at aeé:g% en ggﬁ%ﬁcg}reveﬁsurf\éec?b& Iﬁe menber 5 is
typically a”t%ﬁ%ﬂi BQJ+%>§I rYysi Qe louvre 10 also has a central

0

engagenent p ion 4. The engagenent portions 3 and the engagenent portion
4 permt the louvre 10 to be nounted on a support frane using a suitable
fixing bracket. Figure 2 shows a cross-section of a | ouvre 20 which '

conpri sesghwe AERBERS 21 1andre menheri 2B Wdlides wiifawe@®sr The menbers 21
i ncl ude engagenent recesses 22 at one end and an armportion 23 at the
opposi t aa€itlg Eheureeeds sex f22-e andvitthe fama lpordricayad®erar ot BywHnhect ed by
a sheet surface 24. The armportion 23 includes nmal e engagenent portions
25, 27 andeacheraide ofndgdge mentvegorsturfincgs .2 . Thdhargedre & cicupl es the two

menbers 21 together, as shown in Figure 2 by engaging the male and femal e
engagemeppically an aluminium extrusion. The louvre 10 also has a

central 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
comprises two members 21 and a member 28 with a surface 29.
The members 21 include engagement recesses 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

si ngl e ewenn#9ie surface for the | ouvre 20. Typically, thePCRSGWWOSSL, 28
are al um nium extrusions. Figure 3 sgoms a cross-sectional view of a five
menbered WO 01/ 12916 PCT/ S&9/00085 "8 single surface |ouvre 30. The | ouvre

30 1 ncl ydesh Lv0. ol Lheoippbes s 21rAnd: Lhg, HPABeE 528 hakerganpgel ed by two

ers ave a curved surface suc t hat "when the

nEnberstﬁ%zmé@%e?%ZQ e, 5QUPhedntRgel-hes tArelabAhEREhOMYr €30, the

surfaces orma single external surface of the |louvre 30. The

menber s, 32,k P! yde  BnOBhEmBAYRUSNEALVROL! LARvEE Wiir-EAcengagesci th the
femal e engagenent portions 26 in the nenber 28 and fermal e engagenent

porti onsh26 Whigh:pagagabsirth2theopal @1 eprgageupdtdpebteehez5tan t he
menbers 21. Figure 4 shows a |l ouvre 40 which conprises two nenbers, the
menber Hoshovhei hokrgar 801 ahd auméabes 44, The Aenifermd4d shagle curved
surface 2 which is identical to the curved surface 2 of the nenber 5. At
ei t her erdeophal heuntaberofilthar donmke 8Agag@henmepberioAd 42odideh engage
with the fenmale engagenment portions 3 in the nenber 5 to formthe |ouvre
40. Theaehate, enfiedkoanFeP20thas RowBiEEr AAPages with the female

engagement portions 26 in 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
gsurface 2 of the member 5. At either end of the member 41
are male éengagement 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 wbQigad6Cr oss-sectional view of a double surface pEpMebsodads Which
is constructed fromtwo of the nmenbers 21 and two nenbers 51. The nenbers
51 have a surface 52 with a male enfagerment portion 53 al ong one edge of
the surface 52 and a female engagement portion 54 along the opposite WO
01/ 1291899ETPERDBL068852C8 &dge of the surface 52. The louvre 50 is
constructed by engaging the male engagenent potion 25 of one nenber 21
with the engagenent portion 26 of the other menber 21 and then engagi ng

t he nkﬁ %a Eé QorElgntSSC m gbe % mn%p the fenale
engageneft E P en>22"8f “GRE -5t ﬁg nghﬁe §9219% &5d&0i ng t he fenale
engage n f 5&h e t thes
engageggﬁ% %gb%#gngggégﬁ ?E %fggﬁgebgmf%% ?He?%%orekgiﬁgﬁ%%% 0 has two

ext ernal, $45HagesSo feaﬁg exherN Aempit @qeab@l R ethefrag % Q:'Tf'eOf the
surfaces 24 and one of the surfaces 52. In the |Iouvré 50, "each pair of the

nenber spdle ahgdeteas Eorﬁ%ar ghl yft Eaahgetbeshaneq;itol ¢rd. Figure 6
shows a cross-section through a double surface |ouvre 60 which is
const r ugkpdlbr emghyemehtt bermeabere 2% one of the members 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

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 member 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. Bach central void 63 is formed from two members

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



one nmenber 28, two of the nenmbers 51 and four nenbers 61. The nenbers 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 woroiaesé of the |ouvre 60 is fornmed by the two suPCaS€996®8ANd t he
other two surfaces 62. The | ouvre 60160nt ains four voids, two voids 55
formed by the nenbers 21, 51 and two Central voids 63. Each central void

63 is formed fromt t ,@gt%ed . ar rtion 23 of
each rre%gr Sff.tl\rﬂpﬁs\g% %%gjil)? %&%&917%8)0 8 10%1%‘%?%%3‘9§6\P§nd_ B of the
| ouvre G0 .ang S_L?Pmﬁjd}e@rl% Aet aid, indfiawasik3 and 1, respseshvel y. It
can be seen” that the nal e engagenent portions 25 and the femal e

engagenent, (P a3 26 rdfR i hdrit iHP | BT @ryhes hegies1 e Whi ch when
engaged wth each other mnimse the possibility of the nenbers 21, 28, 61

i nadver teRflgenkecopoig idetachetrd riypmeat hirotdwipl aserita engsigepée portions
25, 26 with each other requires the portions to be snapped together.

Si m | ar whidthevheal ereregageventh perdh ashe? randinieee fEnal posehghenent
portions 54 are also shaped to mnimse inadvertent disconnection of the
menber SF fuhemntedoermnisdr, 28l. & dfredusstenthlyy rpyeimatdporehiens 25, 26,
27, 54 are shaped and the material of the nenbers 21, 28, 61, 51 is
chosen dursn teeath (Hdashga@ferEntetids die REE beehgye 6 Wik ed@Flot her by

a press fit to enabl e manual as,serrble/
other requires the portions to be snapped together.

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
shaped and the material of the members 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-
circular 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, ﬁQWI 50, 160, 170 described bel ow and shown i redy/§¢goness to 17
have SIHPY y shaped engagenent portions which fit together in a simlar
manner. Figure 7 shows a cross-sectibh of a louvre 70 which conprises one
of the menmbers 21 engaged with a nmenber 71, The nenber 71 has a surface 72
whi ch iBogeheRal ¢ s ﬁ] whihc RgRIEN Y3HE Sbet COF TP ra R G4 hot her

section. The nenber Iso |nﬁludes an % m portion 73 wth engagenent WO
01/1291%5PC%§S€9§P8658§e Y1%PofCPoRE™PEL 78 whi ch engage with the

engagenent portions 25, 26 respectively on the nmenber 21. The |ouvre 70
has t he advantage that the nenber 71 forms a gutter when the louvre 70 is

Tount ed-aL 31,.@P0Y OB | ALE - ANGLG WGB! ket AR WEkElerStl Kidid he surface

24 drai he "ne 1°and i s carried to e edge of the louvre 70

wher e 'éugE@ %hgkfth@elbgH¥%e7601aTmH%d@éa HSes Hhprdassdd ity of rain
wat er |ng | own froma |leading edge of the |ouvre 70 under the |l ouvre

and int Qnamea%ﬁéhwﬂhalﬂ Ahe hawwre s29-1iks rdesirgnedirtfacshizel didgiom rain
water. Figure 8 is a cross-sectional view of a single surfaced |ouvre 80
whi ch i ngkydeset wemberbars ahll deuplaedikdgetchehebydge of the louvre
70 where it drains off the louvre 70. This 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 80 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 members 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 I|ouvre 80 and the nenbers 71 form
channel s at opposite edges of the |louvre surface to collect rain water

fromthe whoaMsaegsurface. Figure 9 shows a cross-sectional pgir®d9ehoods Si ngl e
sided louvre 90 simlar to louvre 70 except that the nenbers 71, 21 have
three interconnected nenbers 32 | ocatldd between themto increase the
surface of the louvre 90 conpared with _the | ouvre 70. Hence, .the single
ext er nall@ugaded bfviHer 1puviBlbari O brwehe by0t BECSRFf ABaE 2% 32. Figure

10 shows .a cross-sectional view of a.double sur e 01/ 12916
PCT/SGEGﬂGﬁDSg“EH. ??nﬁn??ﬁ?ﬁf&%}cﬁn?sasT%SP%¥ {gfrox%$§r? OtReeptSthat it
al so i ncl udes er 51 and a [ Ther ef or. the -Louvre 100 has
e ext AT A IETREE B 208 SREE - 0des TASE FA08 "y B rLBHKS 100

respectiyel y. i C4 9SS 58841 o], Vi ew of a doubl e surface
| ouvre f% WHF{ﬁggiq%%égféggf%gihe Id%%ge %goex%épt that the I ouvre 110
al so includes two nmenbers 101 and two additional nenbers 31. Therefore,

the | ouvre 110 has t wo expernal surfaces and two enc!osed vpids 111 and
two enchoagsh VoI dshdue- a REbES- d2cSIOME] av CEWSSE Sgclibapaé ¥ieraet a double

surface louvre 120 which is an enlarged version of the | ouvre 100.
louvre 110 which is similar to the louvre 80 except that
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 members
51, ten of the members 31 and five of the members 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
the nmenber 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 Wohess631, two nenbers 121 and one nenber 122. pEgMESS0chEs and 16
show cross-sectional views of a |louvre 150 and a |ouvre 160, respectively.
The louvre 150 is constructed fromtugo of the nenbers 21, two of the
menbers 51, ten of the nmenbers 31 and five of the nenbers 28 to forma

si ngl e singdcideoiplyee MEFMan s thla and veb diwd aadd i erirl megmipereisel; for
exanple, as a roof or part of a roof for a covered wal kway or to form

anot her Thepd vrEadd®y maphee |WiRd £6® | St AT RUERPTHheA T ot e 150 but
does not. WD 01/12916 PCT/ S&9/00085 13 include the nenmbers 51 and has two
addi ti or&WViE &% 31. The louvre 160 may be used for a sinilar purpose as
the |louvre 150. Any of the |ouvres described above may be nounted on a

sui tabl e support structure using a suitable bracket which can be engaged

with any of t en ement portiaqns, 232, .25, ézqge%]lﬁg qﬂﬁqg usi ng any
ot her sé\iriyalﬂfgeta}%et aﬁlrrpnet %r)ree%#sl%blgor exanpl €, Fi gure tZélﬁ)s ows a typical
mount i nq.,, ArAANOCNEN AN WL & Seyehdreimaradsidgle; sid agedon | ouvre 220
i's npunted'on support posts 221. The support posts 221 may, for exanple,
be fixeddp 1 Waldaga &vith any of the engagement portions 22, 25,

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 bracket (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 bolt 234 to

provide additional support.

Louvreg 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 nounted 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 maywder/f2oed via a suitable fixing bracket (not shRUTySG/0e08ds 232
to a support surface, such as a wall,,0of building. Optionally, the support
frame 231 may al so include support wres 233 which may be fixed to the

Support%%sugfj 34661 800 Fabbe | 9UNEE5. 230, DY 3oLXLR01he! LoRBtebo provi de

additio vres cons ruc usin menbers - descri bed above

n té%&yﬁgf 49, fggm 30,0489, éQnoE? ozopogglogooflgoroé%oor 120 may al so

be used {0 construct canopies, roofs covered wal kways, or for other

roof i ng- ap @ﬁ*cattﬁésloMﬁkQé/i2815r8C16§§8969Q085 thé Eeuvexanploe, Figure 17
shows three 1ouvres 170 coupled together to forma roof, canopy or portion

of a rogésefibeangpyve Thadl shuwasid70igueei dent egabptothhe lkhavre 120
descri bed above and shown in Figure 12, except that the |ouvres 170

i ncl udelanvaddi 1 7onahciredbean3addntdibaaé tmawmbeaddilt hodahaventeos 121 which
repl ace the nmenber 122. In addition, the nenber 101 is omtted fromthe

| ouvr e 439iandnahenbebess ﬂ@lr@bﬂabe@emﬂﬁheathﬁnmémbEII12ﬂencén each

| ouvre 170 is fornmed by one nenber 21 and _one nenber cougled to each
ot her bgdfbutonf the membersl8i afdométFedf from the 1 Guvre®190°Gnd

member 51 is replaced with a member 171. Hence, each
louvre 170 is formed by one member 21 and one member 71
coupled to each other by four of the members 31 and four of
the membeis 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



the menbers 121. The nenber 171 has a nmal e engagenent portion which
engages with the fenmal e engagenent portion 22 and the nmenber 21 and al ong
opposite edge a femal e engagenent portion 173 which engages with a male
engagenenwo opoeqgibon 76 on the menber 71 to couple the | ouvPEE/SGIV0AOB each
other, as shown in Figure 17. Therefqke, the surface of the nenber 21 and
the surfaces 32 of the nenbers 31 forman external surface of the |ouvre

170 and _t Sk ﬁ‘c’t@m cher r{ggansdrain from
the ext&r %(;al surface %‘?J%e ouvre 170%%%a€rplgll%fﬁ%€ %%vrrje %70 used
in a canopy SHHELMith SNOWL iTedl guiends, | thahi&ho C?@@D%ré@@dégd udes
two sets of three |ouvres 170 nounted on a frane 181 whic nount ed on

a post 182 oetion SEd xak tasl & audl S Bseant §Serdbe €anapytAs8f al so
i ncludes a central covering 184 to which the upper end of each set of

three | ApsesHE ke WS i I2HhHCT/ IE/ 00851 e 1Shadée afhed. t15et uat ed
around the bottomof the post 182 is a table 185 with chairs 186. Hence,

t he canegmn 80 potiassiopriectifainfor the tables and chairs any person
using them fromthe effects of weather. For exanple shade fromthe sun
and protection fromrain. In addition, any of the single surface |ouvres
10, 20, 30, 70, 80, 90 nay he perforated if desired, to allow nore |ight
penet r atitorrddiriqrer e, Ot H'§ RARELE 4T BRFe ghpuvres 10, 20, 30,

70, 80, 90 may be perforated, if desired, to allow more
light penetration. 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 number 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



100, 110, 120, 170 may have the respective voids filled wth a suitable
sound absorbing material, such as mneral fibres, to mnimse transm ssion
of sound past the louvres. Oher advantages of |ouvres according to the

i nventi onwio1/1861@t, as they use a nunber of separate nenbepgr/sGheogs not
require to be fornmed as a holl ow extrgsion. This permits the surfaces of
the louvre to be perforated, if desi t®d. It is not possible to perforate

the surfaces of the i or rt louvres faormed by hal | ow .extrusi on, such
as the PIEGE\?Fé‘tg(S]o, S &< e@nﬁ’teatr(?%o tg'i? \)(Xﬁlllqd et rinfi¥e  surfaces of

t he | < A f f, ' j h [
Figure. B3 CHRE EAIE o R0 SRR Rr ot T St cut e dBRe *2a1 of o

nount ed onto an

bui I di n i xi rac 2 j : 3 Wi PPENI Ng 243
to shie Sgﬁfetté\nh%gg%r%pleiﬁitg%é: %%3@}%%;% e%\}slgﬁovg'% olglrej%\éwl s a single

surfacedi§hy Jreheried |y ensdd the surfaces of five of the nenbers WO
01/ 12916 PCT/ §C599/ 00085 16 perforated. The nenber nearest the wall 241 is

not perforated. The perforations have the advantage of permtting nore
light to enter the wi ndow opening 243 while still providing sonme shade.
Per f or atred freiaieds meapealss maye alsed Heo yerdnitio tdeernlicuwies 1dwrdees used as
| um naires, as shown in Figures 19 and 20. Figure 19 shows a lumnaire 200
whi ch | sochestusect ed fllomnaires, as shown in Figures 19 and 20.

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 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 members 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
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



two nenbers 201, four nenbers 202 and two of the menbers 28. The nenbers
201 are identical to the nenbers 21 except that the nenbers 201 have
perforations 203. The lumnaire 200 also includes light fittings (not
shown) | samotertowd t hin  channel s 204 which permt fl uorescd®ur/IGIeer8205 to
be nounted within the lumnnaire 200. Figure 20 shows a |um naire 210 which
is constructed from two of the nenbé?s 201, two nenbers 202, two nmemnbers
28, two nenb s 211 a%g % 212. The %%%R%&%sz%%x%> entlcal to
t he nenBBF?rZ u8§8§§? hat! Fﬁe n@@ﬁ?eflf' are perforat§$\m

perforatlo S 1 S arn, .0 the nenbers 28 except that
nember BT2 85? lons ?gges% 2 g gﬁg%%%%%nt portions 25 to couple the nenbers

202 t oget her. The Iunlnalre 210 al so includes light fittings (not shown)
which permt four fluorescent tubes 205 to be-nounted within the lumnnaire

210, asophoWNpiiRaiFeguURe 02@ndlixaht romet hgunwe L altthdln tddies 205 s
reflected fromthe surfaces of nenbers 202, 28 adjacent to the central

tubes 2Q51dewpwards iandnlinghte fthemairke o (WO OH1k2816 REHNSE9/ 00085 17
outer fluorescent tubes 205 passes downwards through the perforations 203
in the marheerss211alTkenatmivediyr,eS u20adng s?2 2O Oc amdb & o watvadl Wiet hi n
covered wal kways to illum nate the area of the wal kway during darkness.
Al t er natiseel yn lamyi wdihees s200alie 2ighdduad apelication.

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 opaque. 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.



used in any other suitable lighting application. In addition, a nodul ar
construction nakes it easier to change the configuration of the |ouvres
and to insert filling materials, such as sound absorbing nmaterials.

Furt her nowe,o1d2di6 er ent nenbers forming the | ouvre nay be PONSGoUWWE from
different materials. For exanple, thii woul d enabl e sone nenbers of a

| ouvre to be transparent or translucent and the other nenbers to be
opaque. The transparent or transluygent menbers may be fornmed from glass

or a plastics material such as acrylrc or polycarbonate. The opaque
menbers may be forned froma netal such as alumnium WO 01/12916

PCT/ S&9/00085 18 Cains 1. A louvre conprising a nunber of sheet

menbers; each 18hgel WD GOPH Shbbed B TR PadriErhaddueh an
external surface and engagenent neans, the engagenent neans coupling the
sheet neRBELS mea@eiheompy ifsamny ttheur@adee pokt ibd tamrimaacaording to claim
1, wherein the external surfaces define a |louvre surface. 3. A louvre
accor di egteenallaismrZacshearel rrigagamantr eneasy,f dde corgagdsenta mearpl anar
surface. 4. A louvre according to claim3, wherein the non-planar surface
conpr i sesupldmoy ethes whieate membeX s dpged hege dradifimym ¢l @fvaehe precedi ng
cl ai ns,

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 sides 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.



wherein at | east one surface portion is perforated. 6. A |louvre according
to any of clains 2 to 4, wherein the external surfaces define two | ouvre
surfaces. 7. A louvre according to claim®6, wherein the two | ouvre
surfaces woer/m@®pposite sides of the [ouvre. 8. A | ouvre BCTSGE2H/0G8 O
claim7, wherein the two |ouvre sur#ﬁces adj oin each other adjacent to
opposite edges of the louvre. WO 01/712916 PCT/ S(&9/00085 19 9. A |louvre

accordifg 0, ghin 8. -YHELaL ALt e shech oTeReks: detiae shdual ow

Ccross-section. ouvre actcording to clai , Wherein the holl ow

cross- sectionsigetihbed whihog seuad_abserbihng material . 11. A louvre
according to claim 10, wherein the sound absorbing nmaterial is a fibrous

material. 12. A louvre according to any of clainms 6 to 11, wherein one

| ouvre surface is convex. 13. A louvre according to any of clains 6 to 12,
wher ei n1oonenl Doureesdetacding conecawéem 24. whAesheéet tienhed loor forning a
part of a louvre in accordance with any of the preceding clains. 15. A
met hod efoferseagian| vavielledewnehhedscundr ebspgbifgr matgrd aiunber of
sheet nenbers, each sheet nenber conprising a surface portion, including
an external surface, and an engagenment neans, and coupling the

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.



engagenent nmeans of the sheet nenbers together so that the sheet nenbers
forma louvre having a | ouvre surface defined by the external surfaces.
16. A method according to claim 15, wherein the sheet nenbers are forned
by extr usyeh 101/ 12916 PCT/ SG9/ 00085 20 17. A nethod pe¢R6dd/bu@ss O
claim15 or claim 16, wherein the engagenent neans are fornmed such that
they can be coupled together by pres®’fitting one of the engagenent neans
i nto anot her engagenent neans. 18. A net hod accogdi,ng to any of clains 15

to 17, fhfthed Tebhpri SFRGTPLRE A §1880nd>aBLoFbPAG A&t eMtBT IR a non-

t | f f heet d Li th
Sheot | mehkr SLGSEETPRASPEENE BERerSTER: SURENBERCt SrFYr FAd Fuur e wi th an
encl osed gr 0853 SESLL PR CAYt BLALAT L DE s 5QURd2RFOL RN AL RN

means into another engagement means.

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 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.



