1 A LOCKI NG SYSTEM FOR A LOUVRE ASSEMBLY FI ELD OF THE | NVENTI ON 5 Thi s
invention relates to a |locking systemfor a |louvre assenbly. This invention
al so extends to a | ouvre assenbly including the |ocking assenbly and a

met hod of | ocking a | ocking assenbly. 10This invention relates particularly
but not exclusively to a |louvre assenbly that is a | ouvre w ndow havi ng

gl ass blades and it will be convenient tb hereinafter describe the
invention with reference to this exanple application. However at the sane
time it nust be recognized that the invention is capable of broader
application. For exanple the invention could be used for |ouvre doors or

| ouvre shutters whi ch Hab@CHOMMG SYSATENEFORA LODNEFSASSSEMBLKI TI ONS I n t he
specification the term"conprising " shall be understood to have a broad 20
meaning simlar to the term™"including" and will be understood to inply the
i ncl usi on oflEADSDRTEE INNESIJEDNOr step or group of integers or steps but not
t he exclusi on of any other integer or step or group of integers or steps.
This definition also applies to variations on the term"conprising" such as
"conprise" Tdrigilveotipr iekass to 2Idakinghsyskpebirfd lpatriecasseimelyt erhis ivankorodisé ouvr e
bl ades"” shall bge .understood to nean a.verti.call tendin ow qof bl ades
mount ed_on PUEBIACA Lt eeean RERCRB eIk R sy BTN RaaER th
each ot her Ibekivgasseomdn and cl osed positions. In the specification the
term "rocking surface" shall be understood to nean a surface 30that can
roll or rotate over a curved surface thereby to travel along the surface.

It is not umtis keeatimamiaiag pactduany idue mot lbatlugiesiymio & loged dssemblyribadissense.

louvre window having glass blades and it will be convenient to hereinafter describe the

invention with reference to this example application. However at the same time it must

be recognized that the invention is capable of broader application. For example the

invention could be used for louvre doors or louvre shutters which have non-transparent
15  blades.

DEFINITIONS

In the specification the term “comprising “ shall be understood to have a broad -
20 meaning similar to the term “including” and will be understood to imply the inclusion of

a stated integer or step or group of integers or steps but not the exclusion of any other

integer or step or group of integers or steps. This definition also applies to variations

on the term “comprising” such as “comprise” and “comprises”.

25 In the specification the term “bank of louvre blades” shall be understood to mean a
vertically extending row of blades mounted on two spaced side channel members that

are moved in unison with each other between open and closed positions.

In the specification the term “rocking surface” shall be understood to mean a surface
30 that can roll or rotate over a curved surface thereby to travel along the surface. It is not

unlike a camming action when that term is used in a broad sense.



2 BACKGROUND TO THE | NVENTI ON A | ouvre assenbly conprises a |louvre frame
and a bank of |ouvre blades that is 5 nounted on the frane. The | ouvre
frame conprises two side frane nenbers and top and bottom frane nenbers

i nterconnecting the two side frane nenbers. Each | ouvre bl ade extends
substantially horizontally between the two side frame nenbers and is
novably nounted thereto. Each bl ade is novabl e by nmeans of a rotational
novenent between an open position which the najor surfaces of each bl ade
extends 10 substantially horizontally and a cl osed position in which the
maj or surfaces of each bl ade extends substantially vertically. The bl ades
are al so caphbGKeROUNIeTOYTHIo NYEMHNEMN i n any one of a nunber of positions
internedi ate said open and cl osed positions. In use the blades in the bank
are noved in unison between the closed position in 15 which all the bl ades
are subst andilaivry aseembly addnypriers enthumg Haweaany erzansf ofalopyrgr blpdes theft i9pen
positio i ] L0gs i di.: t h
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ol ement - had Ao Rar i TRSRR Rl R RGr TR R e e HR R AR B e
mount i ng elierepbnenf ancimhanaf|pokitions mterinkdiat shed 8Perf arhwosatdoasitishade
receiving formation or end clip that receives and holds an end regi on of
the blade. In particular each blade nounting el enent has a rotatable
nount i ng pdntusenthehaadassinnibariasd @ mdedsindenisorabeiweentibe .cloBkd postiiat dbl e
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open positions in which openings are defined between adjacent blades through which

air can pass for ventilation.

Each blade has two major blade surfaces that extend parallel to each other. Typically
20 the blade may have a length of about 30 to 100cm and a width of about 10 to 20 cm.
Further the blades may have a depth or thickness between major surfaces of about
4mm to 14mm. Often the blades of the louvre assembly are made of glass and are
thereby transparent so as to form a louvre window. Instead the blades of a louvre
assembly may be formed of wood or metal thereby to be opaque thereby to form a

25  louvre shutter assembly.

Each end of each blade is mounted on a side frame member by means of a blade
mounting element. Each blade mounting element has a channel mounting formation
for rotatably mounting the blade mounting element on a channel forming the side
30 frame and a blade receiving formation or end clip that receives and holds an end
region of the blade. In particular each blade mounting element has a rotatable
mounting portion that is mounted on the side frame member. The rotatable mounting

portion has a bearing which is rotatably received within a complementary opening in



the side frame nenber. In recent tinmes the end clips have been noul ded from
pl astic whereas previously the end clips were usually nmade of netal.
Typically the operating systemincludes a pair of operating bars received
within the 5 channel form ng the associated side frame. The operating bars
extend substantially the full height of the bank of |ouvre blades being
operatively coupled to each of the | ouvre bl ades within the bank of bl ades.
The two operating bars are positioned on opposite sides of the rotational
mount 1 10 ofnd Qi EnflifheflobR tebdf ifleddng BAR BRI halBlReh Mo TREATE biflic L he
operating bars relative to each other effects 'a novenent that 1s rotation
of the bl ad#ereds prevpusiniheranorjps wetehesughamaee obmgtal.hi s has the effect of
changing the orientation of the blades. The | ouvre systemincludes a drive
arrangenment for facilitating novenment of the bank 15 of |ouvre blades in
uni son out Tfpicate thsl operdtipgosystérornngludes amairqrieopsfatimgphars aecaiyedovitipdhe

posi tionrs i : 0.1 i . ] I t
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bars. | n sdhe fllbbeiglt &fyibe dmpktahdowyre bladas baingementivelyctougled ta eachrik ther

enabling a ’Wé b{aﬂe?m{ﬁimﬁé bé{nﬁ&%&%@ua' ly drive the bank of |ouvres
r posi ti e

bet ween differen ositions. crank includes a 20 handle that is
operatively coupled to each of the operating bars by neans of a |inkage and

whi ch proj S : iLde cF | Wi thi. i i i ng
bars is regﬁevtgg%qegét@@rrg %uecggg%@;ggtog\r{r@pg% 'Ebegygélggfe{hgﬁf) %ﬁgéﬁ\?&?ﬁg%des a
mechaniifal tbeendelipfo theiside dmnhek This wiapgnavemant olethamperading bafs tefadive to
operating baj.g r%?}f%iﬁg.atrﬂo@qu t PG tr%t%orp&ﬁﬁe%%tde‘s'% tRAPHR Pnﬂﬁ‘ﬁﬁheme
drive arrangement that i's a nechanical drive is typically an electric notor
that i s opehanhsiehy tintps the afiect tfechapginathiengidntationioh theudades. way t hat
rotation of the electric notor effects the appropriate relative novenent of
the operating bars. In one formthe drive arrangenent in the form of an

el ect ri ¢ nofterloige rsgsteimviedud@@n hivan atrhegdmentdoradadilifaing owpbeent of thadank

oper at i,pg bar, ite Si [§:-.Qf .r t] el .
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posi tion t gdsiioks ahe themback iftodve elobédgesitiorHovidneedrivasarrdrigestenafadlitatas Fi gs

A and B thid?spllaoc%%wieﬂg oﬁ‘n%ﬁg "i‘é‘dv?é“ brlae(%gi 6ye %irv%g? hE So?)ie}/aefilng bars. In some louvre
systems the drive arrangement includes a crank for enabling a user to physically and

manually drive the bank of louvres between different positions. The crank includes a

20 handle that is operatively coupled to each of the operating bars by means of a linkage

and which projects out of the side channel within which the pair of operating bars is

received.

In other louvre systems, the drive arrangement includes a mechanical source of drive
25  for driving relative movement of the operating bars relative to each other that does not
use manual power. The drive arrangement that is a mechanical drive is typically an
electric motor that is operatively coupled to the operating bars in such a way that
rotation of the electric motor effects the appropriate relative movement of the operating
bars. In one form the drive arrangement in the form of an electric motor is received
30  within the frame and is coupled to the operating bars on opposite sides of the axis of

rotation.

In one prior art louvre assembly of which the applicant is aware which is illustrated in

Figures A and B, the assembly has a manual crank mounted on the operating bars and



5 nore force with nore | ouvre blades in the bank of |ouvre blades. Further
the force that is required to |lock each | ouvre blade increases with the

di stance of the blade fromthe manual crank. Therefore at a practical |evel
it islimted to a bank of about 6 to 9 | ouvre bl ades. Another handl e crank
is used to separately | ock any additional |ouvre blades. Cearly therefore
thisis alimtation and it would be adV%ntageous of a system 10coul d be
devised that was not limted in this way. Clearly therefore it would be
advant ageo i e nd, L N i ) i | .acki _bank
of Iouvresqﬁ%ﬁ%aagg ﬁggisgﬁh@ﬁ¥ﬁﬁééﬁaé%§h§gk??édﬁ%&ﬁ@bé%%ﬁ%?d@@bﬂggW t he

| ocki ng systesire positieh tedocipipeibadk pbloavrg Hiedele. of | ouvre bl ades 15i rrespective
of the nunber of blades in the bank of |ouvre blades. SUMVARY OF THE

| NVENTI ON According to one aspect of this invention there is provided a

| ocki ng sydtievmveoeas dluglateduv Figsas seadd Wis Inchinglimeghanipairequifesparoaieiseively
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di spl acing a bank of louvre bl adesS between an open position and a cl osed
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r ot at e,10andcoeidie dayidedrigatevasmentimited inthisway. oper ati vely coupled to the

operating bars so that the relative displacenent of the pair of |ocking

bars in a certain direction causes the operating bars to di splace the bank

of | ouvre Wlleatls than¢ford fitewolidsbd giysntagesusatf ahinel ui inovaidse aysemefad
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advantageous if the locking system could be applied to any bank of louvre blades

15  irrespective of the number of blades in the bank of louvre blades.

SUMMARY OF THE INVENTION

According to one aspect of this invention there is provided a locking system for a
20  louvre assembly including a pair of parallel extending operating bars received within a
channel having a wall for displacing a bank of louvre blades between an open position
and a closed position, the locking system locking the bank of louvre blades in the

closed position, and comprising:

25  a pair of locking bars that are operatively connected to a drive arrangement to enable

the locking bars to be displaced relative to each other; and

at least one locking element that is operatively coupled to the pair of locking bars in
such a way that relative displacement of the locking bars causes each locking element
30 1o rotate, and each locking element is in turn operatively coupled to the operating bars
so that the relative displacement of the pair of locking bars in a certain direction
causes the operating bars to displace the bank of louvre blades into the closed position
at which point they are held against further displacement by a stop formation, and
wherein further relative displacement of said locking bars in said certain direction,



rotates the |l ocking elenent relative to the operating bars into a | ocked
position in which the bank of | ouvre blades are | ocked in the cl osed
position and cannot be noved out of the | ocked position by a force applied
to the louvre bl ades or the operating bars. 5The operating bars may be
operatively coupled to the | ocking element in such a way that when the

| ocking elenment is in the | ocked positidﬁ any opening force applied though
the operating bars to the | ocking el enent holds the | ocking elenent in the

| ocked positjon..,.10Th n_.an eni f ' i les or
t he oper at iréﬁ?"ﬁa?‘% Oc():Ik 'L@heig'ﬁ%rt‘}\%Igﬁ\gey{s&ttggh()p%ﬁgﬁ%%%rﬁ%ﬁg aflg(g(gtgoqotgmgP lrme@ﬁlgﬁ in a
way t hat hadhebanhef Ibockibiagleslaesrienked in théelobent gesitignoaidct daonot bha mdeeboutatt
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to the locking elenment in such a way that when the |l ocking elenment is in
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ocking e n i | . n
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i s nmount ed losketilpesitiocki ng el enent in a dianetrically opposed position to
said one |link nmenber and extends to the other operating bar. The link
menbers may urge the |locking elenent to rotate in one direction in response
to a fdoce HEpplwhed dnoogehingdperds apgicbas thehdaddshe 126 oparalingiparsloétreribuvrs i n

t he unl ocked position, .and the |in mher s u t he,l ocki el nt to
otate i n HEeghdoe SPemAd tarke o Priel aL Aok TR nk Sud Merrir B TR when
t he | ocki ndoededmenitions Itmdved nboapdie theottkexd irpa siirectam. thiheill teod itogn@leeirent
-may be configured such that | ocki ng surfaces on 30 opposite

f it h .
sides of tH&HKe ?'ﬂﬁmépt&?é‘ntfrh%%ﬁgtsp&%mg%cki ng surfaces al so on opposite

sides of the locking elenent, and wherein the rocking surfaces may be
positiqned internediate the | ockin urface 6 The | ocking.el enent may be
el Bl HirE :

si zed IS16r FRETFEG RS (e PF RBEREYGY fY %8S OpENg CRPARIY YA WAY | s of
t he channelthahgientthe IdoRiblyi atgmettesrinhe ikt pbéitor, diek diceqd 08 indliredt ,coapithgtdie
rocki ng surtFaces Pea{) aaa'@n t the Iwal I ?hOf thed tchannel_ vvnten ”i]t?onl ocki ng
el ement is ROPHAINGPYE IR GSBQ}I'TQ glgmegt has moved 10 an over-centre position.
The locking system may include two link members coupling each operating bar to the
20 locking element and one link member may be mounted on the locking element is one
position and extend to one operating bar, and the other link member is mounted on the
locking element in a diametrically opposed position to said one link member and
extends to the other operating bar. The link members may urge the locking element to
rotate in one direction in response to a force applied to the operating bar when the
25  locking element is in the unlocked position, and the link members may urge the locking
element to rotate in the opposite direction in response to the same applied force when

the locking element is moved to the locked position.

The locking element may be configured such that it has two locking surfaces on
30  opposite sides of the locking element and two rocking surfaces also on opposite sides
of the locking element, and wherein the rocking surfaces may be positioned

intermediate the locking surfaces.



Thus the link menbers are nounted in positions on the | ocking el enent such
that once the bank of blades are in the closed position, further rotation

of the locking elenment into the | ocked position causes the |link nmenbers to
nove to an over-centre position such that an opening force applied to the

bl ades urges the |l ocking elenent tightly 10agai nst the wall of the channel
in the | ocked position and the wall of the channel acts as a stop to hold

t he | ocki ng el enent agai nst novenent out of the | ocked position. The

| ockin e further in I Ie: [ I [ t he
| ocki ng o ohEnecRts et e SEaRreR et B RG uf BERR slectl e
duri ng operagairshthef wdbtdi¢hd deknaigvisysihe tackifgesidroekiing tbé erked peiipo rtd may

conprise t |, or fac j.oined. b per.i pher al e e i.ng
ol ement - sundore e S RefE B R RE s s i U BpL Rl e €
posi ti oned intheomdockedgosisian.f ace and whi ch projects away fromthe surface.
20 The l.ocking el ement may define a correspondi ng substantially | ocated

opening™wi thin which the spigot is received to nount the |ocking el ement
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the Touvr e L abrg P Tos BEAPAsiFLERE b oS s PERGIB o st “have
sufficient power to physically nove the locking bars 5 and the renai nder
IR B A e A R R B S
| ocki ng el esi@nesst is mauntdieahd ok ethigosiet bcking alemenheab radesdwaing dperdtioe ofl osed
positi qg the locking system.
The locking element support may comprise two major surfaces joined by a peripheral
edge and the locking element support may include a spigot that is substantially
centrally positioned on one major surface and which projects away from the surface.
20
The locking element may define a corresponding substantially located opening within
which the spigot is received to mount the locking element for rotation on the locking

support element.

25 The locking system may include a plurality of locking elements and the locking
elements may be located at spaced intervals along the length of the locking bars. For
example the locking elements may be spaced three to five blades apart from each

other along the length of blades.

30 Each link member may be pivotally mounted to an operating bar towards one end

thereof and pivotally mounted to the locking element towards the other end thereof.

The locking system may further include a drive arrangement for facilitating driving of

the locking bars whereby to move the bank of blades into and out of the closed



The drive arrangenent may conprise a passive drive arrangenent that
requires 10 human power to physically nove the | ocking bars or the drive
arrangenent nay conprise an active drive arrangenent that provides the
power to physically nove the | ocking bars. The passive drive arrangenent
may conprise a |ever having one end that_is 15operatively connected to the
| ocking bars so that pivoting of the | ever causes di spl acenent of the

| ocki ng bars. The | ever nay have an opposite end with a handle. The active

drive arra t L ty [ L . t
that i o drieanon oG 8P sBEELAS okl Sle L RSN EREIBRR |
i ndi rectly lbek thadouvoe kssegnithaindhe plosectposiionay t hat rotation of the shaft
causes the locking bars to nove in opposite direction relative to each
ot her. 25According to anot her aspect of this invention there is provided a
| ouvr e assefd griviermtandemgnt muperavesudicient pomerdo mpysisalifgnayepbe I@kthgl e r

transverse fr ) d.si fra r i | de of
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The drive arrangement may comprise a passive drive arrangement that requires

10  human power to physically move the locking bars or the drive arrangement may
comprise an active drive arrangement that provides the power to physically move the
locking bars.

The passive drive arrangement may comprise a lever having one end that is
15  operatively connected to the locking bars so that pivoting of the lever causes
displacement of the locking bars. The lever may have an opposite end with a handle.

The active drive arrangement may comprise an electric motor having an output shaft
that is driven to rotate.

20
The output shaft may be coupled directly or indirectly to the locking bars in such a way
that rotation of the shaft causes the locking bars to move in opposite direction relative

to each other.

25 According to another aspect of this invention there is provided a louvre assembly

including:

a perimeter frame comprising upper and lower transverse frame members and side
frame members extending up each aside of the frame;

30
a bank of louvre blades mounted on each of the side frame members and extending
between the side frame members, the bank of louvre blades moving together between

a closed position in which they extend across the space defined by the frame side



8 frame nenbers and one or nore open positions in which they define a space
bet ween adj acent | ouvre bl ades; a pair of operating bars extending
vertically up the height of the bank of |ouvre blades 5in one of the side
frame nenbers that are operatively coupled to the |ouvre bl ades; and a

| ocking systemthat is operatively coupled to the operating bars including:
10a pair of |ocking bars that are opera1§vely connected to a drive

ar r angenent to enabl e the | ocking bars to be displaced relative to each

ot her; andciﬁ FlooPEnd 86 %b%on%l oefi{é?\g}osﬁg in' FhiGkP e gtd'eﬁr% 4 sﬁg%%%eﬁﬁgéﬁ the

pai r of ars I h suc Ui Ve di spliacenen

| ocki ng bara;ijmusbsvreémﬂde% |OCkI ng element to rotate, and each | ocking
element is in turn operatively coupled to the operating bars so that the
rel ative displacenent of the pair of locking bars in a certain direction
causes t he apair at opeyatvay sars exendipy aedictlyeurhtelkheidht lod ther leartyl cdides/ré htades he

by o st op. 1R ané ekl larbOAgY o B PP BBt e I eB B AERTCE

| ocking baraxd n said certain direction, rotates the | ocking el enent
relative to the operating bars into a | ocked position in which the bank of
| ouvre bl ades are | ocked in the cl osed position and cannot be noved out of
t he | ocked ploskitg eystday tizatfioomeatdepl doedletido tHesodenaiingdand mdiegingr t he
operating bars. 25 The side frame nenbers may conprise channels and each
channel may include a side wall and end walls at each end of the side wall.
The | oudr e assenénbair n’alxacl{iug bhnesrthiam:rleurﬂnereaivellyicmemmtecamgenlém aframgement to
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t he | ocki ng el enent |nto the | ocked position to | ock the Iouvre assenbly in

the closed posit Itqeas‘( one locking element that is operatively coupled to the pair of locking
bars in such a way that relative displacement of the locking bars causes each

15 locking element to rotate, and each locking element is in turn operatively
coupled to the operating bars so that the relative displacement of the pair of
locking bars in a certain direction causes the operating bars to displace the
bank of louvre blades into the closed position at which point they are held
against further displacement by a stop formation, and wherein further relative

20 displacement of said locking bars in said certain direction, rotates the locking
element relative to the operating bars into a locked position in which the bank
of louvre blades are locked in the closed position and cannot be moved out of
the locked position by a force applied to the louvre blades or the operating
bars.

25

The side frame members may comprise channels and each channel may include a

side wall and end walls at each end of the side wall.

The louvre assembly may further include a drive arrangement for facilitating driving of
30 the locking bars whereby to move the bank of blades into and out of the closed
position on demand and also for moving the locking element into the locked position to

lock the louvre assembly in the closed position.



9 The drive arrangenent may be an active drive arrangenent or a passive
drive arrangenent. In particular the drive arrangenent may include any
one or nore of the features of 5these drive arrangenents described above
with reference to the first aspect. The | ocking system may include any one
or nore of the features of the | ocking assenbly descri bed above accordi ng
to the first aspect of the invention. 10The bank of |ouvre bl ades nmay have
5 to 50 louvre blades. In particular in one application the bank of |ouvre

Couvre bl adie Rep iehantits iy o aobit A€ WandPRrGR o BeT pBlY o

this i nventarcamgemene i s provided a | ocking systemfor a 15 | ouvre assenbly
including a pair of parallel extending operating bars received within a
channel having a wall for displacing a bank of |ouvre bl ades between an
open positilomaativdlea tod asiea apasgément, mahéndwekanygorsy st eroré @f khendedtives whnk of

| ouvre bl ades in.the closed poasitian, and.conprising., 20a pair, of | ocking
bar s ¢ hat e RPaTrORRyCaRe e e a i TR as BB tenanl 6t he

| ocking bars to be displaced relative to each other; and at |east one

| ocki ng el nt that is operatively coupled to th ai.r_.of lagckin ars in
such a myeﬁaiock'gpaﬂsff@ cﬁ?%ypl'%ﬁ"éjﬁre'ﬂfy 856 tq{emPE?cQFng ﬁ,%artgregaﬁS@g gﬁ@ﬁg

| ocki ng el exsambRTlebaribedtatbes acstidiegodthediedtianpeatloéthenibvargionn turn
operatively coupled to the operating bars so that the rel ative displ acenent

of the pair of locking bars in a certain direction causes the operating
bars tdodi spleabanit be idaark blake$ onsy datd ddes50 ndwrre itadelsos bdpadisular @n oaé

whi ch poi nt_they. arge hel ai nst further, displac nt b st f or,mati on,
and wher ei PPURRRBr e SRRF i< JTE ek Bt nave BaPard ik et TR, AUt
certain di rapptication t3Obarkt diti@syrd bladéooky hgveb@ el lovalediiades. t 0 t he operating
bars into a | ocked position in which the bank of |ouvre blades are | ocked
in the closed position and cannot be noved out of the |ocked position by a

force appl ifgotding ke oheugpecthdfaizsinogntiohethogeelisaprionigetar fckingOsystem for a
15  louvre assembly including a pair of parallel extending operating bars received within a

channel having a wall for displacing a bank of louvre blades between an open position

and a closed position, the locking system locking the bank of louvre blades in the

closed position, and comprising:

20  a pair of locking bars that are operatively connected to a drive arrangement to enable

the locking bars to be displaced relative to each other; and

at least one locking element that is operatively coupled to the pair of locking bars in
such a way that relative displacement of the locking bars causes each locking element

25  to rotate, and each locking element is in turn operatively coupled to the operating bars
so that the relative displacement of the pair of locking bars in a certain direction
causes the operating bars to displace the bank of louvre blades into the closed position
at which point they are held against further displacement by a stop formation, and
wherein further relative displacement of said locking bars in said certain direction,

30 rotates the locking element relative to the operating bars into a locked position in which
the bank of louvre blades are locked in the closed position and cannot be moved out of
the locked position by a force applied to the louvre blades or the operating bars,



two |ink nmenbers coupling the operating bars to the | ocking el enent, one

| i nk menber being pivotally nmounted on the |ocking elenent in one position
and extending to one operating bar, and the other |ink menber being
pivotally nmounted on the |locking elenent in a dianetrically opposed
position to said one |link nmenber and extends to the 5 other operating bar,
the link menbers urge the locking elenedf to rotate in one direction in
response to a force applied to the operati ng bar when the | ocking el enent

to rotate (HOUR GRER bt B ersicing s foedodk'd fEmedhans Sk Pattes co
}A/neE thtraTb | adkighgivethBneio _tmtieg dni)medoctkflmog, 'blemlegck»e@i?dop@éiﬁdmmdhanﬁn@rmn@ioneL he
In nme ersar.ep05|t|n on tr OCKI N e| e nt suc t ha en the
| oeki ng. o aering i SpRARe ke o et beli GERIRGnE Sies alope Barhough
t he oper at idigm®a s aanrghdthealll opodvargeeitidn t®sdident ackimeenbel engbkteh@d dsthe he
| ocking _elenent in the | ocﬁnggosi tion. The osi tioned
t

| i nk, menbers may be
on t ho Poc HG QPAUTk DendRS i MBIES: H%Hisk OEsTBr SamEtbly rasreh Tt Rae
cl osed posididediion ihueédieke tohabicetppfied foethk @pkidigg @ wesh thaloekiheldntaked
position cause thf kl nk nenber to_rlgveaéo an over-centr osition such
that an opehim§erBrackedppficy g the inkMgERssHEe thealosking ke Rite iRt Re

oper ati ng hag sppgstitetdirectdnnk regyohes fo the dahee 4@kl RgcemeaRMte l0dkigg lidnht

| ocking elenment tightly against the wall of the channel in the | qcke
posi 1 on it cpvAsi e MeRAEeRTing. SR Hisreinge s MBaRB R ROTIeg o He

| ocked 1posiigdiaiy elbhrent @GkH NBatewWRERe fite NEEKINGEcleMRht G the WRed hitksitioh, BAS two
| ocki ng surfaces on opposite sides of the Iockidgtggﬁjleement and two rocking

surfaces al%6"HA TBFEEPPIRA LioHel g opsraling BRisHY [emeraRRyS R dhee lofkiPGe

rocki ng surdigifi&s har theloprisl kiconed irkbbmdkeandsiasée the | ocking surfaces. The
| ocking el ement may be sized and configured so that the | ocking surfaces

bear against the walls of the channel when the | ocking elenent is in the

| ocked positHeQitk radebéendy0s& bbgtisHedt ACee Ibediy aemiens sudhh@anehdesthefbahke
channel when the Ikalng el enent is 30in the unlocked positjion. The | ocking

syst em'Ray 9 H3d5er IS RPEROEd) rioRg ethisp Jptatien éfene '8 '%ie@l‘i‘“%qﬁémf’otéﬁi ng
el enment i s |gorEALRMitINda®dbsiib GiRk htndePs Id ABVE @ BB e CodhtrieQd it niuich ftght
operation of the |aocking system _ ,

an opening force appliéd to the blades and transmitted through the operating bars and

the link members to the locking element, urges the locking element tightly against the

wall of the channel in the locked position which holds the locking element against

20  movement out of the locked position.

The locking element may be configured such that it has two locking surfaces on
opposite sides of the locking element and two rocking surfaces also on opposite sides
of the locking element, and wherein the rocking surfaces may be positioned

25 intermediate the locking surfaces.

The locking element may be sized and configured so that the locking surfaces bear
against the walls of the channel when the locking element is in the locked position, and
the rocking surfaces bear against the walls of the channel when the locking element is

30 inthe unlocked position.

The locking system may further include a locking support element on which the locking
element is mounted and on which the locking element can rotate during operation of

the locking system.



11 The | ocki ng el enent support may conprise two nmajor surfaces joined by a
peri pheral edge and the | ocking el enment support may include a spigot that
is substantially centrally positioned on one major surface and which
projects away fromthe surface. 5 The | ocking el enent may define a
correspondi ng substantially |ocated opening within which the spigot is
recei ved to mount the locking element fdd rotation on the | ocking support

el enent. 10The | ocking systemmay further include a drive arrangenent for
facilitating driving of the |ocking bars whereby to nove the bank of bl ades
into and out of the closed position on demand and al so for noving the

| ocki ng el eTmnlocking eleitumt Isomdmaps;bmpﬁﬂe tvio gtk sufacdsojoined tysspeipherdin t he

G angenenbRcind M oSl S SR T e, B0 PRI B,

the | ocki ngcdpaaiy susitioned dhiovie n@d;djrasw@a@ahd WRIChQOGIPEtE avaq iroacthi\sarfded. ve
arrangegent such as an electric notor that provides the power to physically
nove the | ocking bars. 20The invention also extends to a | ouvre assenbly

i ncl udi ng the lbolkkdy RENSSH ANGEdEte ajeéﬂré'@dn@le\sebétanﬂiéﬂ? xcnrramedp‘)mgawpmt of
the invention. According to. another as this |

provi ded a WSER e SRIGYHB IMGPVEE QP AY tgg kﬁ@r‘?'ﬁ‘é’?@ﬁ' Ofrr%?r{éorbB?rﬁ Eck'ﬁgupper

and | ower tduppsyeleseentr ane nenbers and side franme nenbers extending up each
aside of the frame; a bank of |ouvre blades nmounted on each of the side
frame nenbers and extending 30 between the side frame nenbers, the bank of

| ouvr e {pl ades I%Mh@gyét@memh?ﬁurbﬁirmmeaa ekios @daﬁ@@hémar failivhing ldrivingyof
extend acro ace ned b ers

e oan SRS 00kes DA WSty (R u e Baak B s T BT s Bk dne Hosg0r o

bl ades; position on demand and also for moving the locking element into the locked position to

lock the louvre assembly in the closed position.

15  The drive arrangement may comprise a passive drive arrangement such as a lever that
requires human power to physically move the locking bars or the drive arrangement
may comprise an active drive arrangement such as an electric motor that provides the

power to physically move the locking bars.

20  The invention also extends to a louvre assembly including the locking arrangement

defined above in the preceding aspect of the invention.

According to another aspect of this invention there is provided a louvre assembly
including:

25
a perimeter frame comprising upper and lower transverse frame members and side

frame members extending up each aside of the frame;

a bank of louvre blades mounted on each of the side frame members and extending
30 between the side frame members, the bank of louvre blades moving together between
a closed position in which they extend across the space defined by the frame side
frame members and one or more open positions in which they define a space between

adjacent louvre blades;



12 a pair of operating bars extending vertically up the height of the bank
of louvre blades in one of the side frane nenbers that are operatively
coupled to the |louvre bl ades; and 5a | ocking system as defined above
according to the first aspect of the invention. The invention al so extends
to a method of |ocking a | ouvre assenbly as descri bed above in the
precedi ng aspects of the invention. 10l A2particular the method may i ncl ude
rotating a | ocking elenent into an over-centre p05|t|on after the a bank of

| ouvres have bee osed so that. an

the | ooki g BERRerAir b arsoeiad JsaRAM P ris ik o B8 g P 8RB o
| ouvres. 15nRREAILtED seSCRhEThdohbdtE tHadEare NEMNTIVEN cAupled ko e bystearades;, a

|l ouvre assenbly and a louvre assenbly in accordance with this invention may
mani fest i t4&F in a variety of fornms. It will be convenient to hereinafter
descri be several enbodi ments of the invention in detail with reference to

h d h f i di h | ed
doscr i pE ort PERES STRETrCE e Sbe TavehD ans Re Lt b e REh cor mat ter

of the invention howto carry the invention into practical effect. However

it isto b clearly u dersto d.that ic nature of this detail ed

descri ption ht?o@ge?%)tn @%gﬁ?@ &1 ﬁemﬁgﬁ’g @H %kyn%]a IPH\gepei'Ség'ngyn%S BreEaed

descri pti orabolvairt the plsaeinggsspeds ofFtig idvérsiom t hree di mensional view of a

| ouvre assenbly having a | ocking systemin accordance with one enbodi nent

of the invention; Fig 2 is a three dinensional view of a |ocking

el ementy osuppqretmdim théh’ﬁét&@d ity mcluble aoRBh® akiooigng: leesmestt into drhevdrapvire

Eis;eg’p 'y Ofposm%n after tﬁe a Eank OI Yo%r\}gesvklwaevvél t?e];ent Ql%seleé) Ckltﬁg §r|1 %Eg%g %&%e%t of
directed to holding the locking element in the closed position rather than opening the

bank of louvres.

15 DETAILED DESCRIPTION OF THE INVENTION

A locking system for a louvre assembly and a louvre assembly in accordance with this
invention may manifest itself in a variety of forms. It will be convenient to hereinafter
describe several embodiments of the invention in detail with reference to the
20  accompanying drawings. The purpose of providing this detailed description is to
instruct persons having an interest in the subject matter of the invention how to carry
the invention into practical effect. However it is to be clearly understood that the
specific nature of this detailed description does not supersede the generality of the
preceding broad description. In the drawings:
25
Fig 1 is a three dimensional view of a louvre assembly having a locking system in

accordance with one embodiment of the invention;

Fig 2 is a three dimensional view of a locking element support for interacting with a

30 locking element in the louvre assembly of Fig 1;

Fig 3 is a front view of the locking element support of Fig 2;

Fig 4 is an end view of the locking element support of Fig 2;



Fig 4 is an end view of the | ocking el ement support of Fig 2; 13 Fig 51is
a perspective view of a locking elenent that is nounted on the | ocking

el enent support of Fig 2 which assists in |ocking the operating bars when
the | ouvre blades are in the closed position in the |louvre assenbly of Fig
1, S5 Fig6is a front view of the Iocklng elenment of Fig 5; Fig 7 is an end
VIeM/Of the locking element of Fig 5; 10Fig 8 is a three dimensional view
of a | ocking el enent assenbly, with sone parts omtted for clarity, forned
by a | ocking support element and a | ocking elenment that is nmounted on the

| ocki ng support elenent, and al so showi ng |ink nenbers, which extend

bet ween t heFil&dk 'arp@r@leemm@/anﬂa tdeking e&madnit treat ixamsynté® bn ghteo'cls'n@ eleent onal

pl an view throu th Quvr e
Pecenbly sHORPHS ot hD 1 Blh Ag Bt bofaf 1 TR ener wfF s Rk dadefg

el enent andnﬁMedbaﬁhum@meMeﬂﬁnbwnaakyWMMpp@mgn;veIy coupled to the
operating bars through the link nenbers, section through I X-1X in Fig 1;
20Fig 10 is a sectional plan view through an end frame of the |ouvre
assenbl y shaglengatifat Viewki trg letikenpaiemantcbflFicki ng el enent support and al so
showi ng the | ocking bars operatively coupled to the |ocking el enent,
section through X-Xin Fig 1; Fig 11 is a three dinensional view of the
| ouvr e assefifgli7ys ah ehtl gielv «f iesobiking eleareit of Fig5bt ouvre bl ades in an open
position with the blades in a substantially horizontally extending
orientation; Fig 12 is a three dinensional view of the |ouvre assenbly
of Fig1b i rFigi8 Ghattheebliadesiohadvweewetra okiad demnentt dempln widssdnepaite Fi g

é]} ;ngt aglé{{}]v cagE?clé%tgf Pn?elzc}B Ié)&m%ogﬂgp% éler]rﬁgntae{n% E:Il %ong eemente%pate}ngl €

mounted on the locking support element, and also showing link members, which

extend between the locking element and the operating bars;

15  Fig 9 is a sectional plan view through an end frame and blade mounting element of the
louvre assembly showing the locking bars operatively coupled to the locking element
and the locking element in turn operatively coupled to the operating bars through the
link members, section through 1X-IX in Fig 1;

20  Fig 10 is a sectional plan view through an end frame of the louvre assembly showing
the locking element and locking element support and also showing the locking bars

operatively coupled to the locking element, section through X-X'in Fig 1;

Fig 11 is a three dimensional view of the louvre assembly of Fig 1 showing a bank of
25 louvre blades in an open position with the blades in a substantially horizontally

extending orientation;

Fig 12 is a three dimensional view of the louvre assembly of Fig 1 in which the blades
have been moved from the open position in Fig 11 into an intermediate position in

30  which they are inclined at an angle of about sixty degrees;

Fig 13 is a three dimensional view of the louvre assembly of Fig 11 in which the blades
have been moved from the intermediate position shown in Fig 12 into a vertically

extending closed position;



Fig 13 is a three dinensional view of the |ouvre assenbly of Fig 11 in

whi ch the bl ades have been noved fromthe internediate position shown in
Fig 12 into a vertically extending closed position; 14 Fig 14 is an end

vi ew showi ng sone detail of part of the |ouvre assenbly of Fig 1 show ng
the | ocking elenment in a substantially closed but unl ocked position; 5Fig
15 is an end view showi ng sone detail oflf4part of the |ouvre assenbly of Fig
14 showing the | ocking elenent in a | ocked position in which the | ocking

el enent has been rotated to a point where the link nmenbers are in an
over-centre position; Fig 16 is a conbined end view and perspective view
of a Iouvref—;]igaaeiﬁtdryherhﬂvib@aﬂwk f llrﬁba@@ree\é@{eﬁdil & setontheebodi dssembof oft Fig 1

i nvention showi ng, the bank of |ouvre blades in an opep position;, Fig 17 is
. combi ned LRI BGBHE SETEHL A  SOYAUA RO SR LRGN y of Fig 16

showi ng the bank of | ouvre blades in a closed position; and Fig 18 is a
schemati_c front view of two high bank of | ouvres containin 7 to 30, | ouvre
bl ndee. o r 188 BiRerl Vet quONEG: S IPsL el RN B dusn oSt b F ke

Wi th the i nseirgoheWotHing arimdmnk ah@vkdty psithrf frewriah thy peckfy dleimeat has
arrangenen to a louvre

t. In Fi 1 reference nuneral 10 refers generall
assenbly 1 PesBdeiIEHEE RAT TSHEtE B aISTATS B It AB VRUEHITTERPSIoN,  The

| ouvre assenbly 10 in turn conprises broadly a basic |louvre structure and a

| ouvre 25l o kigGg‘systenbi ngi%ﬁed engr al I%/ b_g nurrera}l 14 nmount ed on .t he
basic struct@re Srife CBROINED LFHEMEY FGI| BRISPEULE (R He@ 110UYTR BEEMRY In
conpri si@s aadeeidan®s @ithfd sedndGerhifodinentlds the Ghweshtiog sheRing NHe ik niduese
menbers 17 in Fig 11 and two side frame nmenbers 18. Each side frame menber
18 is in tHEPISIHRABPPY PPYdped si de channel 30 having a major side wall 20
and two end walls 22. The |l ouvre assenbly 10 al so includes a bank of |ouvre
bl ades 24 extendi ng between the t side frane ers 18. Each | ouvre

bl ade 24 m&fi(}g Havea O@H‘&Prﬁr@fv'%éﬂ pgrfpﬁethz\@ev&EFgﬁdoavrwa&ﬁﬂﬂBlv 018:‘& %15 cm
and may be dgnadfigahe Bati @MEPAE BRIdegIrdS Blosed position; and

15
Fig 18 is a schematic front view of two high bank of louvres containing 27 to 30 louvre
blades arranged side by side having a locking arrangement in accordance with the
invention with each bank having a different type of drive arrangement.

20

In Fig 1 reference numeral 10 refers generally to a louvre assembly in accordance with

one embodiment of the invention.

The louvre assembly 10 in turn comprises broadly a basic louvre structure and a louvre

25  locking system indicated generally by numeral 14 mounted on the basic structure.

The basic underlying louvre structure 12 in Fig 13 comprises a perimeter frame 16 in
Fig 11 including top and bottom frame members 17 in Fig 11 and two side frame
members 18. Each side frame member 18 is in the form of a U-shaped side channel
30 having a major side wall 20 and two end walls 22. The louvre assembly 10 also
includes a bank of louvre blades 24 extending between the two side frame members
18. Each louvre blade 24 may have a length of about 30 to 120 cm and a width of 10

to 15 cm and may be made of a transparent glass.



15 Each end of each louvre blade 24 is nounted on the side frame nmenber 18.
Each end of each blade is nounted on the channel form ng the associ ated
side frame nmenber 18 by nmeans of a bl ade nmounting el enent 26. The bl ade
nmounting el enent 26 has a rotatable nmounting including a bearing that
securely mounts the | ouvre blade 24 on the 5 side franme nenber 18 and
permits rotation of the blade nounting éPement to adjust the orientation of
the |l ouvre blade 24 relative to the orientation of the side franme nenber

18. The bl ade ,nounti n | ement, 26, al so has b) ade, recei ving faQqr i ons ,or
ool e oA By R R i b o RSl e et SBurah & ol o
aln end rfagidcﬁma@ﬁ Hidue ib?nwmedabnadee %’rmnnémoim'mguh@lesd;qdimgd SQJWrae?]@hfsnm?;re f12
al so inclu a pair peratin rs t.hat exten t he ight o
Phe bank of T B0 rRaN P L oB08 1 s Bt Fest 25y el Mo HE B g 26 BEes i o
8}‘ Ej he peri mmel: frfoaﬁmgliﬁclud"lgg aﬂmﬁgg g sb@rélyfaﬁﬁbun&thgpwdm@umﬁemtcﬁx teach
ade unti.ng, el ement, 26. and ,t her, to egc uvr e ade 24 as. shown in
o o s i e T gl B ARG ot c e b buTam DE T e e ST [
opposite d:ctheﬁirieﬁfaﬁoh f changeré gﬁadar pentiativero foe? bhawtﬁnxm/bg thd adlesirafie The
nmovenment of t operatin ars drives rotation. o a ade mountin
D G QLA E Y X L A R et ot e A T
menber 18. eHiTdipsiprbjectant awday obmt the rbladdhie mMuwnting thatlretevd and thbid &e end
operating bars 38me %lhvcrgﬁ%gs the | ouvre blades 24 within a bank to be noved

t oget her arl@9PR 9 R&facteristic of louvre systems general ly is
that the bl ades in the bank nove together and by the sane anount so that

novi ng one hl ade, has the effect o vi.n || the blades in the s way.
Y e ot e e Janes s 1 TRRdn gy e PRE chaperan bots SeaeAa,
novenent lofextémi L%rﬂ ?@Gﬁeigrﬁ\w g’l@%ﬂ{hld of 16inge biadl@@ezmmﬁrgtriewgd@@har_a%l im?efmberg
operatlveycou ed to.the ade unt | n el enent (0] (0] Sl ae O t he
Tl omal 5L Do St Mepel rler BOHar o e shardngara 20y B 8t fPuRleptBr et o
gn an38ppg§iaﬂca bﬁé{é&n?ﬁnthb@glé’nﬁérﬁ@s@@ thgr?ébsi to ferﬁt'momﬁ}é bmwwzkzt he sﬁ@/\r/]rDWigt i ng
ars , ar I Spl aced 1 n_gpposite directions.they work together to
ot e Bhe by ot BRSO3 SHONE S8 7R ovet faraIld SBEh GRNSLE PGBy
al ter the afifeedrat foothadlie tthe otiontdfiéh bf aiteloddrebladds 5. diteesblememusttied on
the end cl i(P 27. and bl ade nounti n% el enent 26 in Ehe sazrre v?% 16 .

perating bars drives rotation of 2ach blade mounting element 26 and the associated

blade 24 on its mounting to the side frame member 18.

20  The interaction of the blade mounting element with the operating bars 30, 32 causes
the louvre blades 24 within a bank to be moved together and in unison. A
characteristic of louvre systems generally is that the blades in the bank move together
and by the same amount so that moving one blade has the effect of moving all the
blades in the same way. It exhibits synchronous movement of the blades rather than

25  independent movement of the blades.

As shown in Fig 1, one operating bar 30 is operatively coupled to the blade mounting
element 26 on one side of the rotational axis thereof, and the other operating bar 32 is
mounted thereto on an opposite side of the rotational axis. This way when the
30  operating bars 30, 32 are displaced in opposite directions they work together to rotate
the blade mounting element 26 in a certain direction and thereby alter the orientation of
the louvre blade 24 which is directly mounted on the end clip 27 and blade mounting

element 26 in the same way.



The bl ade nounting elenent 26 is shown in sonme detail in Fig 1. The
operating bars 30, 32 and their nountings to the blade nounting el enent 26
on opposite sides of the axis of rotation thereof are also shown in Figures
12 to 14. 5The louvre | ocking system 14 conprises a pair of |ocking bars
40, 42 that extend parallel to the operating bars 30, 32 in proximty
thereto. The |ocking bars 40, 42 are sirfPlar in structure and appearance to
t he operating bars 30, 32 and extend inasimlar direction to the
operatlng

32 alo t he frarrerre ved within the
channel ?ﬁl?dblﬁ WH”Q’?%&%F‘FQ%(’S &D'T§°m‘?n<£§?b@§:9§ eQPesoQFdat'%Zbae[?e 10
Ope(r]I ati ve: woc@armgtm@lr Er@uam@rslweheablaa@gmnm whieht Eﬁ tohejé)pbata éld%ﬁbfethedr ive
or directly vides the driv ses t cking bars to be
di spl aced r%%osa‘(f% rQ@t“P%th@éﬁ:ﬁg %WeWE?O ‘g described in nore detail
bel ow. The | ock| ng system 14 aI so i ncI udes a plurality of |ocking el enent
assenbl i_es 15 operati coupled to i ar,s 40,
42 at spaced' fQP}érPVQP@n% SYRIG™ ﬂ% Oé}%'ﬁ?lg e iy Of)ﬁpé"ﬁg'ﬁatﬁarfso%k l%ghﬁggé{??ﬂpy is
ShOV\ﬂnb: n Fi pglréllelbtﬂ thet opatratinglirappy 322ir?bn@dlrmﬂgaherfett{(tmferIgdlzlond(bag 4, ellZmTF )
asse ies ar ocat e intervals ong the bank.o . Jypically the
ookl ool o Bl ST g AeaE o8 14 e el e S o A BB Thus
:f E banIéoafurebh@rdmhb@@ngmlﬂﬁgxbafs%mIaaﬁmwlgmersmemr@hé n’ﬁatmereﬂld nechieed wghm
ockl ng sse Les alQ t he | engt Eac I ng
arrangem::nttl‘%g‘r%ﬁp'i“ngefg”aeql (%ktf’ﬁgs%‘?gé "E?é’%fﬁ& S‘EKIP%”%I%H%QP g’gp?fSrt 48
It ha}( bonohI iwé&atazllyrmdéme@ lt6f§| %a:rveemtee@bmt wh@m{]enhler tdf&ltadéﬁfmmm difdwly
ocki ng el enent i s, nmounte or rotatio e ing elenent. s ort
48 but Ui o DENETERTUE WTseS Bedout PR D RispRSHAER TR B LT
el ement assgabdpicH WilaleSddstriddagn shaite detaimeloghannel 18 in the sense that it
is free to find its own position wthin the channel 18. This assists the

| ocki ng operation as will be described in nore detail below 30Each of the
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further locking element assemblles are located at intervals along the bank of blades.
Typically the locking elements are spaced about 3 to 5 blades apart from each other.
Thus if a bank of blades has about 10 blades there might typically be two locking

20  element assemblies along the length of the bank.

Each locking arrangement comprises a locking element 46 and a locking element
support 48 that both have a broadly similar extent as shown in the drawings. The
locking element 46 is mounted for rotation on the locking element support 48 but is
25  otherwise to free to move within the channel. The locking element assembly floats in
the side frame channel 18 in the sense that it is free to find its own position within the
channel 18. This assists the locking operation as will be described in more detail

below.

30  Each of the locking element 46 and locking support element 48 will now be described

in more detail below.



5The | ocking el ement 46 has two nmajor surfaces and a peripheral edge
joining the two major surfaces. The peripheral edge conprises two rocking
or rolling or canm ng surfaces 68 on dianetrically opposed sides of the
peri pheral edge which are capable of travel along a surface of the channel
18 when the locking elenent 46 is urged to rotate. The two rocki ng surfaces
68 in Fig 5 are gently curved and do noﬂ7undergo any 10 abrupt changes in
direction. The peripheral edge also conprises two | ocking surfaces 69 in
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whi ch the Idnke sqekipateldibentsuppss ed ing thrtsodrectiorar ance to enable it to
freely rotate. A fastener such as a 10 rivet is then nounted over the free
end of the link spigot 66 to capture the |ink nmenber 52 or 54 on the

| ocki ng el exentioditng Elurserariaang@neoking Sas kpiotd 80 se2wraedtmgl away Fo@ Be
major face thereof from which the spigot projects. Each locking bar spigot includes a

spacer section and then a mounting section. Each locking bar 40, 42 defines an

25  opening which is passed over the locking bar spigot 60, 62 and sits on the mounting

portion thereof. A fastener 63 that can be in the form of a rivet is then mounted over

the end of the mounting section to hold the locking bar 40, 42 in position mounted on

the spigot 60, 62. The mounting portion of the spigot 60, 62 passes through the locking

element opening with some clearance to enable the locking element 46 to pivot freely

30 relative to the locking bar 40 or 42 in use.

Each locking element 46 in turn is operatively connected to the operating bars 30, 32

which drive the louvre blades 24 in the manner described below.



The other end of the link nmenber 52 or 54 has an opening defined therein
which is 15 aligned with a simlar opening on the operating bar 30 or 32
t hrough which a pin is passed. This enables the link nmenber to rotate on
its mounting to the associ ated operating bar 30 or 32. This arrangenent is

shown in sone detail in Figure 1. The ability of each end of each |ink
menber 52, 54 to rotate on its mounting'Bs well known to those skilled in
the art and will not be described further in this description 20 The
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t he bank ofg.l ouvre blades in a closed position but an unl ocked position.
The i nk menber 54 is nounted on the | ocking elenment 46 towards the top
thereof and 10 the |ink nenber 52 is nounted on the | ocking el enent 46
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an openrmpng force on the blades. 20The act of |ocking the bank of |ouvre
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25 displacement is then transmitted to the louvre blades 24 to drive movement of each of
the louvre blades 24. Thus drive of the locking bars 40, 42 in one direction moves the
louvre blades 24 one way, and drive of the locking bars 40, 42 in another direction
moves the louvre blades 24 the other way. This moves the louvre blades 24 between
the open and closed positions in use, without activating or operating the locking

30 feature.

The operation of the locking system to lock the louvre blades in the closed position will

now be described below.



25 that resists any further novenent of the bl ades 24 past their closed
position. As a result this further force applied through the | ocking bars
40, 42 acts to rotate the locking elenent 46 relative to the operating bars
30, 32 which are held agai nst novenent as descri bed above. This displaces
the Iink menbers 52, 54, and in particular their nmounting on the | ocking

el ement 46 to the point where they are il§ an 30 over-centre position. As a
consequence a downward force applied through operating bar 32 and |ink
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25t 0 be displaced relative to each other and thereby displace the

conponents directly and indirectly coupled thereto. In the illustrated

embodi mgnt THeadt @t kddRhgltae behk YEIcAUTANYRITEIY frE@ITRE ipdEiGoraBh@ et Fig Cl 4dill ve

notor 70 that rotates an output shaft 72. The qutput shaft 72 in turn is
' %ed. A?urth%r drive applied to the locking bars in the direc%on of closing

now be descri
of the louvre blades 24 cannot displace the operating bars 30, 32 any further because
the louvre blades 24 are already in the closed position. The geometry and structure of
the louvre blades 24 and blade mounting elements 26 and the frame 18 acts as a stop
25 that resists any further movement of the blades 24 past their closed position. As a
result this further force applied through the locking bars 40, 42 acts to rotate the
locking element 46 relative to the operating bars 30, 32 which are held against
movement as described above. This displaces the link members 52, 54, and in
particular their mounting on the locking element 46 to the point where they are in an
30 over-centre position. As a consequence a downward force applied through operating
bar 32 and link member 54, and an upward force applied through the operating bar 30
and the link member 52 urges the locking element 46 to rotate in a different direction
to that in Fig 14, namely an anti-clockwise direction. That is it urges one locking
surface 69 against one end wall 22 of the channel 18 and the other locking surface 69



30 operatively coupled to the two | ocking bars 40, 42 in such a way that
rotation of the notor 70 drives the |ocking bars 40, 42 relative to each
other. Arotation of the notor 70 causes rel ative novenent of the | ocking
bars 40, 42 which in turn drives the |ocking elenent 46 to rotate. This in
turn displaces the two Iink nenbers 52, 54 which in turn drives relative
nmovenent of the operating bars 30, 32. A8 the operating bars 30, 32 21 are
coupl ed through the bl ade nmounting elenents 26 to each of the bl ades 24,
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14 are a sequence of drawings that illustrate progressive novenent of the
bank of |ouvre blades froma w de open to a closed position. 10ln Figure 11
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Figure 14 the Iouvre bl ades 24 have reached the cl osed position. Wen the
| ouvre bl ades |t| rea t he ¢l ose Slt ckln
ot e o d BT et oS il do s 2P 4B Tl Red PE et S o R deat it
further rOtalfdilﬁPahyulbhﬂhefra@ng Qﬂ{acbi%}arﬂ@ﬁédkl@ﬁlrm&é 69821|gd§re@f§ I’Bﬂonﬁgﬂ#eﬂh@sh '
acts as a sto ormation nseque t.he operatin a are he
agai nst no\)?é)ﬁg}lﬁm?'glta? WAl C{?gh%&E‘i‘P"t?ﬁ Hér"‘”thﬂ‘fﬂ'g ‘?ﬁ%gﬁ%nt &arts[cH@rHé?
and the | oakdungy bafsced®s tHd edfd bgaigst thy drar wam 2Qrkﬁ tﬂercﬁ\@hh@m gromen théle
bank of IOﬁvre bl ades i nto. the cl osed P05|t|on in the

t

et g a0 B 1SRaR roehERCH SRR Srpoking vl Bp Jds 24

act as sized and configured to rock or roll over the surface of the end wall 22 when the

locking system 14 is moved between the unlocked and locked conditions.

The floating nature of the locking element assembly within the channel 18 enables it to

20 centralise itself within the channel 18 and find its position within the channel 18 where
the locking surfaces 69 or rocking surfaces 68, as the case may be, bear evenly
against the end walls 22 of the channel 18.

The locking system 14 also includes a drive arrangement for enabling the locking bars
25 to be displaced relative to each other and thereby displace the components directly

and indirectly coupled thereto.

In the illustrated embodiment the locking bar drive arrangement comprises an electric
drive motor 70 that rotates an output shaft 72. The output shaft 72 in turn is
30 operatively coupled to the two locking bars 40, 42 in such a way that rotation of the
motor 70 drives the locking bars 40, 42 relative to each other. A rotation of the motor
70 causes relative movement of the locking bars 40, 42 which in turn drives the locking
element 46 to rotate. This in turn displaces the two link members 52, 54 which in turn
drives relative movement of the operating bars 30, 32. As the operating bars 30, 32



30a stop resisting any further novenent of the blade nounting el enents 26
and the operating bars 30, 32 in this direction. 22 operating bars 30, 32,
and the ability to do this is provided by the |link nmenbers 52, 54. This
further novenent noves the |ink nenbers 52, 54 to an over-centre position
on the |ocking el ement 46 which then | ocks the operating bars 30, 32 in
their position with the bank of |ouvre Bllades 24 in the closed position. In
this position the peripheral edge 5 of the |ocking element 46 has its
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to a positipmitehere the |Iouvre assenbly is |ocked with the bank of |ouvre

bl ades in the closed position. By contrast when the |ocking bars 40, 42 are
noved in an opposite direction this applies an opening force to the | ocking
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blades 24 towards their closed position.

20
In Figure 14 the louvre blades 24 have reached the closed position. When the louvre
blades initially reach the closed position the locking element is not in a locked position.
The louvre blades 24 physically are held against further rotation by the fact that they
bear against each other and this acts as a stop formation. Consequently the operating

25  bars 30, 32 are held against movement relative to each other.

Thus a movement of the motor 70 and the locking bars 40, 42 sufficiently far in one
direction moves the bank of louvre blades into the closed position.A However in the
closed position the blades 24 bear up against each other and thus the blades 24 act as
30 a stop resisting any further movement of the blade mounting elements 26 and the

operating bars 30, 32 in this direction.

The locking system is locked by effecting a further movement of the locking bars 40,
42 in this direction. This causes the locking element 46 to rotate relative to the



23 The | ever 100 has a handl e end 102 and a driving end 104. The |ever 100
is pivotally nounted to the side wall 20 towards its driving end 104. This
enables it to rotate freely on the side wall 20. Further on one side of the
pi votal mounting the lever 100 is pivotally nounted to the |ocking bar 40
and on the other side of the pivotal nDuntlng 5 the lever 100 is pivotally
mounted to the other |ocking bar 42. Th&2manner of attachment of the |ever
100 to the | ocking bars 40, 42 mhlch applles a force to t he | ocki ng bars
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relative to each other, the locking element 46 is rotated relative to the link members
52, 54 and the operating bars 30, 32 to a position where the louvre assembly is locked
with the bank of louvre blades in the closed position. By contrast when the locking bars
40, 42 are moved in an opposite direction this applies an opening force to the locking
20 element 46 that urges it to rotate in a direction that opens the louvre blades 24 and the

rocking surface 68 on the locking element 46 permits it to do so.

Figures 16 and 17 illustrate a louvre assembly in accordance with another embodiment
of the invention. As the louvre assembly is similar to that described above with
25 reference to Figures 1 to 15 the same reference numerals will be used to refer to the
same components unless otherwise indicated. The following description will focus on

the differences between this embodiment and the earlier embodiment.

In this embodiment the drive arrangement 70 for driving the bank of louvres between
30 an open and closed position and back again is a hand operated lever indicated
generally by the reference numeral 100. This uses manual force from a user to
provide the drive energy to move the bank of louvre blades 24 between the open and

closed positions.



Each | ocking system 114 is able to effectively nove the entire bank of

| ouvres between the open and cl osed positions and al so to | ock the bank of

| ouvres in the closed position. It does not require multiple drive
arrangenments wi th individual |ocking 5 nechanism at spaced intervals up the
hei ght of the bank of blades. This is because the systemworks on nultiple
| ocking el ements 46 with a single drive2adrrangenment, and does not require
increased force to Iock the | ouvres as the distance fromthe | ouvre bl ade
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| ocki ng system descri bed above is that, an opening force produces a
downward force on link 54 and an upward force on |ink nenber 52 which urges
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louvre bl adn?otor to drive the locking bars 40 and 42. This in turn operates the remainder of the

louvre assembly 10 in the same way as that described above for the earlier

embodiment.

20
Figure 18 illustrates a louvre assembly having two tall banks of louvre blades each of
which contains about thirty louvre blades is indicated generally by the reference

numeral 110 in the drawings.

25 Each bank of louvre blades has a single locking system 114 as described above with
reference to the earlier drawings although it is not shown in the schematic drawing.
Each locking system 14 is operated by a single drive arrangement 170 towards the

bottom of the bank of louvre blades.

30 Inthe illustrated embodiment one bank of louvres is driven by a drive arrangement 170
that includes an electric motor. The other bank of louvre blades is driven by a drive
arrangement 170 that includes a hand operated lever. The purpose of illustrating both
of these types in this drawing is to show that both drive arrangements are equally

capable of being used to drive a tall bank of louvre blades.



25 Anot her advantage of the |ouvre assenbly descri bed above with reference
to the drawings is that the | ocking systemis quite separate and di stinct
froma hand crank for the louvre blades. Instead it fornms part of the drive
train for driving the louvre blades 5 between open and cl osed positions.
Further the |locking systemis received within a channel that forns one of
the side frame menbers of the peripheral24rame of the | ouvre assenbly.

Yet anot her advantage of the | ouvre assenbly described above with reference
to the 10drawi ngs is that the nechanical nmechanismis not unduly conpl ex.
Yet further it is conducive to reliable operation with mniml maintenance.
Furt her theEdahdkckigy systandedindble s éftdctiyely emee Wedentird bamk dffieusespetiveane
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system that can be used to move and then lock all of the louvres in the bank.

One advantage of the louvre assembly described above with reference to the drawings
15 s that the locking system locks a locking element against rotation within the channel of
a side frame member. Flowing from this is the advantage that the locking system can
be applied to a tall bank of louvre blades. This is particularly advantageous as tall
banks of louvres having twenty or more louvre blades are becoming more popular and
it is extremely useful to have a single locking system that can move and then lock all

20  the louvres in the bank.

An advantage of the locking system described above is that, an opening force
produces a downward force on link 54 and an upward force on link member 52 which
urges the locking surfaces of the locking elements more firmly against the end walls of
25 the channel. This firmly and securely resists movement of the operating bars to move
the bank of blades out of the locked position and provides a very effective locking

mechanism.

By contrast some prior art locking systems are limited to a locking a bank of up to 9

30 louvre blades at one time and requires an external link to more than one drive
arrangement to synchronise its locking and this arrangement can be unsightly. This is
particularly advantageous because as louvres become more popular there is a need
for high banks of louvres having in the region of 15-30 louvre blades and it is desirable
to be able to lock such a bank of louvre blades.



1A |l ocking systemfor a |ouvre assenbly including a pair of parallel
extendi ng operating bars received wiwthin a channel having a wall for

di spl aci ng a bank of |ouvre bl ades between an open position and a cl osed
position, the |ocking systemlocking the bank of louvre blades in the

cl osed position, and conprising: a pair of |ocking bars that are
operatively connected to a drive arrang@hent to enable the |ocking bars to
be displaced relative to each other; and at | east one |ocking el enment that
is operatively coupled to the pair of | ocking bars in such a way that
relative displacenent ff the | ooking bars causes each |ocking elenent to
rotate, andamaledt ddekidye & BieellLviesadsemiblyr demueeateibmeé wvrttotqjdaredcé o tthe
operating rs. so.that t e relatjve. d| Iace 0 alr o)
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position in which t bank of |ouvre bl ades are | ocked in the closed
posi ti on an@U¥afR%"B¥ noved out of 20the | ocked position by a force
applied to the louvre bl ades or the operating bars. 2,A | ocking system for

a louvre as enbl y accor di claiml erein.t bars are
operat i vel s  SoUEHE ARG Pbie g Braiehoy Kredied apov Al ke ot

| ocki ngioel edrawings 9s ithat tihe nlaehksical pasdHanm amotapemyrrgmfmmevapmnhed Ittmough
t he 250perat|58 bars to the | ocki n%\g | enrent . hol. s t he I in
the | ocked §9SHEYRAC redabla  pRRRYGy @sﬂ@ﬁ?@bf” MEBAfCe a‘ﬁhﬁ% @ aQSGP%ing
to claim1l @rargbichl d,fuWheceivéd hiein aResiat ifnghedaembar endpeaicaisibid fromabiel ed
to the | ocki ng el enrent  in such % way that when the locking element is in
the | ocked PtEfe Pile sidedrame BEMPEF- | ndirect coupling of the 30operating

bars to the | ocking el enent has noved to an over-centre position. 4. A
Iockin system f | ouvre assenbly accor di to any one of clains
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bar. electric motor can also be used to drive the locking bars to move relative to each other.
20  Thus the basic underlying locking mechanism and the manner in which it interfaces
with the operating bars of the louvre assembly remains the same no matter what drive

arrangement is employed.

It will of course be realized that the above has been given only by way of illustrative
25 example of the invention and that all such modifications and variations thereto, as
would be apparent to persons skilled in the art, are deemed to fall within the broad

scope and ambit of the invention as is herein set forth.



55. A l ocking systemfor a |ouvre assenbly according to claim4, wherein the
| ink menbers urge the locking elenent to rotate in one direction in
response to a force applied to the operati ng bar when the | ocking el enent
is in the unlocked position, and the link nmenbers urge the | ocking el enent
to rotate in the opposite direction in response to the sane applied force
when the | ocking elenment is noved to the | ocked 10position. 6. A |ocking
system for a louvre assenbly according g claim1, wherein the |ocking

el enment is configured such that it has two | ocking surfaces on opposite
sides of the |locking elenent and two rocking surfaces al so on opposite

si des of thedLegMng 15 el enent, and wherein the rocking surfaces are
positioned internediate the | ocking surfaces, and the |ocking elenent is
sized and configured so that the |ocking surfaces bear against the walls of
the channel When fHeCKRgcRERE for anpfire rESEMpiv iReUdin: REQ! b SRR EX1eRR 9t he
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element is in the unlocked posit.ion. e ALl OGKI .system faor. _a.louvre
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arrangenent benk éfamivid blatdsngthdclogechposiiont dvel doopksimg bar s whereby to nove

t he bank of blades into and out of the closed position on demand and al so
for moving the | ocking elenent into the | ocked position to |ock the |ouvre
assenbly in @hair2bicsedasdaatiare aperaigely Koprrptaddo a<kkerBIrgnaenentivi sgole a
perimeter framRoGMHSond HPRBEJ ANfvé RVREhbihansaer se franme nmenbers and

si de 30frame nenbers extending up each aside of the frane; a bank of |ouvre
bl ades mdlinted on each of the side frame nenbers and extendi ng between the
si de frane matleasisonetibekiloagiémeit thauy beerbliveesupey tatetpaget hekinheveian a

cl osed position in i.ch t.hey 1 he | ) franme
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a space bet weertaeljaadeath looking eletkaide &y turn operatively coupled to the operating bars

so that the relative displacement of the pair of locking bars in a certain direction

15  causesthe operating bars to displace the bank of louvre-blades into the closed position
at which point they are held against further displacement by a stop formation, -and
wherein further relative displacement of said locking bars in said certain direction,
rotates the locking element relative to the operating bars into a locked position in which
the bank of louvre blades are locked in the closed position and cannot be moved out of

20 thelocked position by a force applied to the louvre blades or the operating bars.

2 A locking system for a louvre assembly according to claim 1, wherein the

operating bars are operatively coupled to thé locking element in such a way that when

the locking element is in the locked position any opening force applied though the
25  operating bars to the-locking element holds the locking element in the locked position.

3. A locking system for a louvre assembly according to claim 1 or claim 2, wherein

the operating bars are operatively coupled to the locking element in such a way that

when the locking element is in the locked position, the direct or indirect coupling of the
30  operating bars to the locking element has moved to an over-centre position.

4, A locking system for a louvre assembly according to any one of claims 1 to 3,
wherein the locking system includes two link members coupling each operating bar to
the locking element and one link member is mounted on the locking element in one



a pair of operating bars extending vertically up the height of the bank of
| ouvre bl ades 5in one of the side frame nenbers that are operatively
coupled to the louvre bl ades; and a | ocking systemthat is operatively
coupled to the operating bars including: 10a pair of |ocking bars that are
operatively connected to a drive arrangenent to enable the | ocking bars to
be di splaced relative to each other; and’at |east one |ocking el enent that
is operatively coupled to the pair of Iocklng bars in such a way that
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30 29
6. A locking system for a louvre assembly according to claim 1, wherein the
locking element is configured such that it has two locking surfaces on opposite sides of
the locking element and two rocking surfaces also on opposite sides of the locking
15  element, and wherein the rocking surfaces are positioned intermediate the locking
surfaces, and the locking element is sized and configured so that the locking surfaces
bear against the walls of the channel when the locking element is in the locked
position, and the rocking surfaces bear against the walls of the channel when the
locking element is in the unlocked position.
20
7. A locking system for a louvre assembly according to any one of claims 1 to 6,
further including a drive arrangement for facilitating driving of the locking bars whereby
to move the bank of blades into and out of the closed position on demand and also for
moving the locking element into the locked position to lock the louvre assembly in the

25  closed position.
8. A louvre assembly including:

a perimeter frame comprising upper and lower transverse frame members and side

30 frame members extending up each aside of the frame;

a bank of louvre blades mounted on each of the side frame members and extending
between the side frame members, the bank of louvre blades moving together between

a closed position in which they extend across the space defined by the frame side



at | east one locking elenent that is operatively coupled to the pair of

| ocking bars in such a way that relative displacenent of the |ocking bars
causes each | ocking elenent to rotate, and each locking elenment is in turn
operatively coupled to the operating bars so that the rel ative displ acenent
of the pair of locking bars in a certain direction 5 causes the operating
bars to displace the bank of louvre blad8s into the closed position at

whi ch point they are held against further displacenment by a stop formation,
and mhereiq further relative aceneng of.sngwkfcé;p bars i i

cor taf n di DTS BRTOPE AL AP BAREAoB e high K9 5Tk 2 hice feBbf ng
bars into adiwekddupesiddesn i n which the bank of |[ouvre bl ades are | ocked
in the closed position and cannot be noved out of 10the | ocked position by
a force applied to the |louvre blades or the operating bars, two |link
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the frage; displacement of said locking bars in said Certaln dlrectlon rotates the locking

element relative to the operating bars into a locked position in which the bank
of louvre blades are locked in the closed position and cannot be moved out of

the locked position by a force applied to the louvre blades or the operating

bars.
25
9. A louvre assembly according to claim 8, including a pair of parallel extending
operating bars received within a channel having a wall for displacing a bank of louvre
blades between an open position and a closed position, the locking system locking the
bank of louvre blades in the closed position, and comprising:
30

a pair of locking bars that are operatively connected to a drive arrangement to enable

the locking bars to be displaced relative to each other; and



5 a bank of |ouvre bl ades nounted on each of the side franme nenbers and

ext endi ng between the side frame nenbers, the bank of |ouvre bl ades noving
t oget her between a closed position in which they extend across the space
defined by the franme side frane nenbers and one or nore open positions in
whi ch they define a space between 10adj acent |ouvre bl ades; a pair of
operating bars extending vertically up #He height of the bank of |ouvre

bl ades in one of the side frane nenbers that are operatively coupled to the

e o Tk 8y 1t eBmeRP Y SYFERE S0 BRI e RIS 1856 Bh8%h ' ©
such a way that relative displacement of the locking bars causes each locking element
to rotate, and each locking element is in turn operatively coupled to the operating bars
so that the relative displacement of the pair of locking bars in a certain direction
5  causes the operating bars to displace the bank of louvre blades into the closed position
at which point they are held against further displacement by a stop formation, and
wherein further relative displacement of said locking bars in said certain direction,
rotates the locking element relative to the operating bars into a locked position in which
the bank of louvre blades are locked in the closed position and cannot be moved out of

10  the locked position by a force applied to the louvre blades or the operating bars,

two link members coupling the operating bars to the locking element, one link member
being pivotally mounted on the locking element in one position and extending to one
operating bar, and the other link member being pivotally mounted on the locking
15  element in a diametrically opposed position to said one link member and extends to the
other operating bar, the link members urge the locking element to rotate in one
direction in response to a force applied to the operating bar when the locking element
is in the unlocked position, and the link members urge the locking element to rotate in
the opposite direction in response to the same applied force when the locking element
20 is moved to the locked position, and wherein the link members are positioned on the
locking element such that when the locking element is in the locked position, an
opéning force applied though the operating bars and the link members to the locking

element holds the locking element in the locked position.

25 10. A louvre assembly according to claim 9, wherein the link members are
positioned on the locking element such that once the bank of blades is in the closed
position, further rotation of the locking element into the locked position causes the link
members to move to an over-centre position such that an opening force applied to the
blades and transmitted through the operating bars and the link members to the locking

30 element, urges the locking element tightly against the wall of the channel in the locked

position which holds the locking element against movement out of the locked position.
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11. A louvre assembly including:

a perimeter frame comprising upper and lower transverse frame members and side

frame members extending up each aside of the frame;

a bank of louvre blades mounted on each of the side frame members and extending
between the side frame members, the bank of louvre blades moving together between
a closed position in which they extend across the space defined by the frame side
frame members and one or more open positions in which they define a space between

adjacent louvre blades;
a pair of operating bars extending vertically up the height of the bank of louvre blades
in one of the side frame members that are operatively coupled to the louvre blades;

and

and a locking system as defined above according to any one of claims 1 to 7.



