LOUVRED SHUTTER FIELD OF I NVENTION 5 The present invention relates to a

| ouvred shutter than can be raised and | owered, to respectively open and

cl ose over an opening. BACKGROUND 10 Shutters and grilles for closing over
openi ngs are known. Such shutters and grilles may be fixed or may be able
to be noved between open and cl osed states. In many cases, such grilles and

shutters can be opened by bei ng; (R ﬂﬂ'%}l@ﬁ’iflRan axi s extendi ng across and
above the opening. 15 Roller shhtterg and grillTes nmay be assenbled froma

plurality of pivotally inter-connected slats or bars that are sufficiently
articul ate e tter or grille to be rolled up when opened.
Rol | er shu{g{%ﬁg @R@ﬁ%ﬁ&@%ed by a corrugated sheet that is sufficiently
flexible to permt being rolled up when the shutter is opened. 20 Gilles,

and roller shutters using agertured or perforated shutter slats, have been
used t o pHowptieensdavanitioy s vert louatcd ohutitrethae | cos dit. raisohepdriowetsdse have

not provi ded adegquat rotecti m preci pitation such as rain. SUMVARY
OF | NVENTI réii’“g%e?%%‘e raggaf%tsee%ﬁ%?gé)%r??%t aspect of the invention conprises a
shutter for a roller shutter assenbly, the shutter conprising a series of

shutter panpel n lurality of connecting arns; wherein the shutter
panel s eacﬁﬁﬁ‘iﬂfﬁ{éﬁﬁﬁﬁper edge and a |l ower edge, a first face and a 30

second face, and the first faces all face to a first side of the shutter and
the second faces all face to an opposite second side of the shutter; the
connectl ngStartes adghlliraive clasihgweer gdgiegand kaowuppedh sdgess and galldsowgrbeone  of
two adj ac eH)EedSor}urEnEye e B0 %cl) Be Inr?ovtegl $etveen %%erll and Icl\(/)getdasltit 5. nnrrrllgr%; ggest, %&

gtilles and shutters can be opened by being rolled up about an axis extending across and

above the opening.

15  Roller shutters and grilles may be assembled from a plurality of pivotally inter-connected
slats or bars that are sufficiently articulated to enable the shutter or grille to be rolled up
when opened. Roller shutters can be provided by a corrugated sheet that is sufficiently

flexible to permit being rolled up when the shutter is opened.

20 Grilles, and roller shutters using apertured or perforated shutter slats, have been used to
provide security and ventilation when closed. However, these have not provided adequate

protection from precipitation such as rain.

SUMMARY OF INVENTION
25
In broad terms, a first aspect of the invention comprises a shutter for a roller shutter
assembly, the shutter comprising a series of shutter panels and a plurality of connecting
arms; wherein
the shutter panels each have an upper edge and a lower edge, a first face and a
30  second face, and the first faces all face to a first side of the shutter and the second faces all
face to an opposite second side of the shutter;

the connecting arms each have a lower edge and an upper edge;



hi gher one of the two adjacent shutter panels by at |east two of the
connecting arns; the | ower edge of each of the at |east two connecting arns
is pivotally connected to an upper pivotal connection on the first face of
the |l ower of the two adjacent shutter 5 panels, the upper pivotal
connection bei ng spaced bel ow the upper edge of the |lower shutter panel;
the upper edge pfowRAGH Of rdd RljREnd BAREr S MOs GPHRGELIENE pROTRl Ic8niickalBlal ¥
connected to a lower pivotal connection on the second face of an upper of
the two adjigleente shilittree adjpeenetisittet penels byt lewit ot af the snmesstingarnbei ng spaced
above the | ower ,h edge of t 0 shutter panel; and t at |least two
connecti ng arnﬁhgggWgﬁg%ﬁgﬁﬁéggﬁ&g %ﬁﬁgpﬁ%ag?géugfﬁPﬁ31%W%%yépnn%%ﬁﬁgctions
bet ween t h& appek @asktallabanEBOAELT thedfirsy Aise @ dhd Reved pfahe aRE ddpeadt shbitd:t er
panels. 15 Preferably, each of the two adjacent shutter papels has upper and
| ower pi voRagFls, tentnpet Piesl Icpnirstien bewgpwaervielop pbg upeett eige Lighe dottanar
nid-portiqmuggqhﬁﬁ.shutter panel, each of the two adjacent shutter panels
has a substanti‘ally planar upper edge portion and a substantially planar

| ower edge por tthenppdrkdgapipmch ahthelaolkest ted genrpotirty aams isgfivaaltyhconhedtdibto t wo

adj acent shutter  panels intersects with, but is not | anar, with, the
o e i o T PR GOBRET G TeDh LTI ot t PR R ARG RS B Tedge

portion of p@achieflolBe phwhl adhaeadt be&?%&:ﬁ&ﬂ NR0EIBe BbLNUse WPWAE Ghppér t Ovard
the first side of the shutter and the ower edge portion of each of the two

adj acett sthutteramnplasrnsl s ext ends downward or toward the second side of the
shutter. 25 Prefer f or of the t | shutter el. t he
substantially p aﬁzggébgg}C%ﬁ%ég%%%?ﬁfﬁﬁSﬁ%ﬁ9?h§928%§ﬁ§§€%§1?§§%|lﬁgﬁ | ower
edge porti@hnatt@enpaerlekelthe htnlelst @ad doenating armsennh theagjpee ndflowdieshinarent i on
conprises a roller shutter assenbly conprising the shutter of the first
aspect or Bi'Sof its preferences as defined above, a pair 30 of
substantially vertical guide tracks, and a shutter support; wherein the
shutter has a pair of opposite substantially parallel side edges which are
subst att i aPleferabdy, pewldi clulthy tvo bdjecent shutter panels has upper and lower pivotal

connections lying on respective opposite faces of a planar mid-portion of the shutter panel,
each of the two adjacent shutter panels has a substantially planar upper edge portion and a
substantially planar lower edge portion, the upper and lower edge portions of each of the
two adjacent shutter panels intersects with, but is not coplanar with, the planar mid-portion
20 of the respective shutter panel, and the upper edge portion of each of the two adjacent
shutter panels extends upward or toward the first side of the shutter and the lower edge
potrtion of each of the two adjacent shutter panels extends downward or toward the second

side of the shutter.

25  Preferably, for each of the two adjacent shutter panels, the substantially planar upper edge

portion and the substantially planar lower edge portion are parallel.

In broad terms, a second aspect of the invention comprises a roller shutter assembly
comprising the shutter of the first aspect or any of its preferences as defined above, a pait
30 of substantially vertical guide tracks, and a shutter support; wherein the shutter has a pair
of opposite substantially parallel side edges which are substantially perpendicular to the
upper and lower edges of the shutter panels and are engaged respectively in the guide

tracks when the shutter is closed, the shutter support is located in the vicinity spanning the
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upper and | ower edges of the shutter panels and are engaged respectively in
the guide tracks when the shutter is closed, the shutter support is |ocated
in the vicinity spanning the 2 upper ends of the guide tracks, the shutter
support rotates about an axis that is substantially parallel to the upper
and | ower edges of the shutter panels, and when the shutter is opened the
shutter is t j - r
Suppor 1. S BEFRRRY SAT HeE I A8 AP Al Mo Baglth S ahe
front and padlel torthe kppwalahg lovemddgdhief tisi dettednesls,ohdtiensheshueter slopdeedup or
down between the front a rear track walls,.of .a respective one of the
vertical gOfd& s éfcrﬁgactt%dq%mlége FHLE 94 ff’récirrooul% et %hﬁtfgfltgefr SHERES  bet ween
shutter open and shutter closed states. 10 Preferably, the planar upper and
| ower edge portions at the side edges of the shutter panels are jamred
agai nst> r eBisésahly saqhnertiral guadesadsthas ppair ehparaliel fppioand septatedekwells, gnéthey
respective_;0 f e i.cal i r t t i owered to
a shutter ¢ eog%%?é)tf g?%sellﬁ{eg \/Svtﬁ"lcl?ecwggk gg?%lo%%g%a\émg? r"t"ﬁg‘mé Eg%rt tgé[eri\gaulg uo\ggaor ted
on a fl oortesgpecsvd bnand thbeesrnl padofrashsutot giide planehgtears thuchessi wekys
supported €¥ one_anot her fé%g}be|OML 15 The term "conprising” as used in
this speci P{TWER GHUSHAPR PAT MR tiedREdsiisi sting at | east in part of'. That
is to say, when interpreting statenents in this specification and cl ai ns
whi ch include "conprising"”, the features prefaced by this termin each

st at enkht Biefersidip thet platge upperasd dewdsgtigeopdrtonsias ghasidesedganofaths shuster praebent
Related t e[y, sHED, ARy CONRELS Biad Mile, 2P GOMRNE FEML cELR HS, LQerPr et ed
in a simlaf FaRRers ThiPiAVeRtion may al'so be S8 "B o] y to consist in
the parts, o efRt&rtaalgliéatuele Swhanethersheertio ldveréd el 6 3heeri dloseditate in
specification of the application, individually or collectively, _and any or

al | combi naticbALoFPmaipe Pheh o it it Serposad an adloos or el epe s Pledtitittes, and
25 where SREQEEhﬁmk&£?ﬁ%@é?ﬁBEaﬁEW&kQ&?ﬁwpﬁBﬁhﬂm%@'Ch have known equival ents

inthe art'to which vention relates, such known equival ents are
deenedlio be incorporated herein as if individually set forth.

The term “comprising” as used in this specification and claims means “consisting at least in
part of”. That is to say, when interpreting statements in this specification and claims which
include “comprising”, the features prefaced by this term in each statement all need to be
present but other features can also be present. Related terms such as “comprise” and

20 “comprised” are to be interpreted in a similar manner.

This invention may also be said broadly to consist in the parts, elements and features
referred to or indicated in the specification of the application, individually or collectively,
and any or all combinations of any two or more of said patts, elements or features, and
25  where specific integers are mentioned herein which have known equivalents in the att to
which this invention relates, such known equivalents are deemed to be incorporated herein

as if individually set forth.

As used herein the term “and/or” means “and” or “or”, or both.
30

As used herein “(s)” following a noun means the plural and/or singular forms of the noun.



As used herein the term"and/or" neans "and" or "or", or both. 30 As used
herein "(s)" follow ng a noun neans the plural and/or singular forns of the
noun. 3 BRI EF DESCRI PTI ON OF DRAW NGS The invention will be further
descri bed by way of exanple only and without intending to be limting with
reference to the follow ng draw ngs wherein: 5 Figure 1 shows a front

perspecti V§RYE%‘%§§C§I§"?E61\P6%% N€g§d bottom portion of a first |ouvred

shutter an gui rac accor ng to the invention, in a | owered
position; 10 Figure 2 shows a cross-sectional side view of the right end

bottom portjon of. the er and t he gui de k of Figure 1, in
Che. | owar cdhpBeritionel bt Gt deenbik 2P rexmgﬁabfﬁl SGORIPEPURE et | oned
right end BofihRiy Rtk RRNeE to thh&ollo %%r b h&Einand the guide track of
Figure 1, in the | owered position; Fi gure 4 shows a front perspective

view of5>a sectioned ri ght end bott om port| on of the Iouvred shutter and the

gui de track of FEi qure rai.sed posi n ure shows a
cross-secti onal E QI el S\/hio‘e’vﬁvao O“ttﬁerSPeC%K? lewtﬁ)fﬁo‘fctué)ﬁ? o }%68% b8 tg g(bn Pouvr ed

shutter and thea @wtqtalvtrercas}iﬁttef ard gigtide lnaclt,ﬁc&dﬂ&m@% ftheadnk¥ntiol Sf!dlcﬁﬂ:id:dl on;
Figure 6 shows a cross-sectional side view of sonme conponents of the |ouvred
shutter of Fi guP®™m 25 Figure 7 shows a front perspective view of a
sectioned right end bottom portion of a second |ouvred shutter and a guide
track, according to the invention, in a |lowered position; Figure 8 shows a
cross- $kcti onal Fghge2 stioawy mcfrosslﬁwcuidxghiidcevidwbxﬁtthcoriglpmnﬁihmtoof pottien o8@hd ouvr ed

shutter and t helo%vregeshlgtge%%r% fe gllzlllc%u&’a%k Zf Fllglrllretlhl% the \x'r’e?éjd }Po%istfogll on,

Figure 3 shows a rear perspective view of a sectioned right end bottom portion of
the louvred shutter and the guide track of Figure 1, in the lowered position;

15
Figure 4 shows a front perspective view of a sectioned right end bottom portion of

the louvred shutter and the guide track of Figure 1, in a partially raised position;

Figure 5 shows a cross-sectional side view of the right end bottom portion of the

20 louvred shutter and the guide track of Figure 1, in the partially raised position;

Figure 6 shows a cross-sectional side view of some components of the louvred

shutter of Figure 1;

25 Figure 7 shows a front perspective view of a sectioned right end bottom portion of
a second louvred shutter and a guide track, according to the invention, in a lowered

position;

Figure 8 shows a cross-sectional side view of the right end bottom portion of the

30 louvred shutter and the guide track of Figure 7, in the lowered position;

Figure 9 shows a front perspective view of a sectioned right end bottom pottion of

the louvred shutter and the guide track of Figure 7, in a partially raised position;
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Figure 9 shows a front perspective view of a sectioned right end bottom
portion of the louvred shutter and the guide track of Figure 7, in a
partially raised position; 4 Figure 10 shows a cross-sectional side view of
the right end bottomportion of the |ouvred shutter and the guide track of
Figure 7, in the partially raised position; and 5 Figure 11 shows a
cross-sectional side view of sone conponents of the |ouvred shutter of
Figure 7. DETAILED DESCRI PTION 10 Figures 1 to 6 show details of a first
enbodi nent of &l oquyred shutter assenbly.. Th shytter,c ri ses a.series of
or i zontal shuciere Yo SEr SN EIS TR et B it B RIS PRSI 1 £y o
connecting ar nHowdled Adjitaeaidl ths Buitlé etckoefeduse 7 1in tiepastilly @8scdIpsifibiehdl | y
connected to one another by at |east two of the connecting arms. The shutter
slides wvertically with the left and right vertical edges of the shutter
restraisned respaghl ueldobl al bk JRicANtidd Al of Qb (BbneBHbAE o kAL IRl Our es
1 to 5 showvie of a right end bottomportion of the shutter and the

| ower end of thbuttéirglitfiggmé de track 30. Figures 1 and 4 show front views of a
right end bottom portion of the shutter. Figure 3 shows a rear view of a
right end bottom portion of the shutter. References to right and left 20
are to be pRIATEEDDESCRIPAIIONE seen by a viewer facing toward the front
face of the shutter as seen in Figures 1 and 4. Each shutter panel 10 has
an upper edge 11 and a | ower edge 12, a first face 13 and a second face 14.
The first f.aces,qf ch tt el .f octhe fr out siyde -@f the
25 shultot erlg;l%lur“{%S % ﬁ% i%cognga?%cgf;aa ﬁq zfcog&?%{ttoﬁea gggﬁegg%uﬁ%s?sgeﬂ? tjﬁg
shutter. AhGtahapgdis¢sppetiePoiodrabnabshneet pamals 15 wiscH aeabetkcad tbfehdrbont face
13. A C-shaped | ower pivotal connection 16 is |located on the rear face 14.
Each connécPlUfitaPmcopnasdas arent argdarepbabrtisr gigels i she st gee Prvosll

anot her enlanaed to Qn@%&héﬂl P@Qt MURRELS BAIE mdetinENEindsOWBhe SElGR: 204! the

connecting arm 20 is pivota connected to the upper pivotal connection 15

on t he fronrttichlcwit Bholkftandaight votier edgratof glre shutter restrained respectively in left
15  and right vertical guide tracks. Figures 1 to 5 show views of a right end bottom portion of

the shutter and the lower end of the right guide track 30.

Figures 1 and 4 show front views of a right end bottom portion of the shutter. Figure 3
shows a rear view of a right end bottom portion of the shutter. References to right and left
20  are to be understood as would be seen by a viewer facing toward the front face of the

shutter as seen in Figures 1 and 4.

Each shutter panel 10 has an upper edge 11 and a lower edge 12, a first face 13 and a
second face 14. The first faces of each shutter panel face to the front or outside of the
25  shutter and the second faces all face to the rear or inside of the shutter. A C-shaped upper
pivotal connection 15 is located on the front face 13. A C-shaped lower pivotal connection

16 is located on the rear face 14.

Each connecting arm 20 has an enlarged bead along a lower edge 21 and another enlarged
30  bead along an upper edge 22. The lower edge 21 of the connecting arm 20 is pivotally
connected to the upper pivotal connection 15 on the front face 13 of a next lower shutter
panel. The upper pivotal connection 15 is spaced below the upper edge 11 of the shutter

panel.



panel . The upper pivotal connection 15 is spaced bel ow t he upper edge 11 of
the shutter panel. 5 The upper edge 22 of the connecting arm20 is
pivotally connected to the | ower pivotal connection 16 on the rear face 14
of a next higher shutter panel. The | ower pivotal connection 16 is spaced
above the | ower edge 12 of the shutter panel. 5 A plurality of the
connecting arns 20 pivotally connects adjacent shutter panels 10 together.
The connecting arns connecting a pair of adjacent shutter panels are spaced
apart al onbhd ygpeaxég: 2 of e Einvedtal acariies tpivondly behuween tohthe dswa @ndalshut t er

panel s. This spacjng pyovides apertures 50 (shown in Figure 3) between the
connect ed SHAETER %%g%ﬁ ©1tr1 ?3Egé%amﬁgﬁ?ﬁﬁérgﬂﬁF?éPnﬂs %ﬁ%&g%?lﬁﬁg e
apertures pnAvidde 16 spheitdbbat iheModdeastatt dMBe sitk@spmhephut ter. Spacing rods,
not shown in the figures, are inserted into the pivotal connections 15, 16

of a shutter panel 10 to maintain the spacing between adjacent connecting

arnms 20 O%@Qaﬁ% oft nd REL, RLvOt Al "zﬁ”'l%t%'yonmn%&%ff 'aach'ltyi}gﬁ%” Gl ng arns
20 occupy outer end positionsdn eac %|vo al” connection L8t hel p
resi st att@pph&. t'Cheynrzpéig arthiiecodneasingfa panof edjadns bhittee panganel pacddn t he
shutter panels 10 as sho in Figures 1 to 6, the upper  and | owe i vot al
20 connectP3HElong thnres of fhegPrgpial @EpEEPPy REEHHISE pENT dbdugrt %ﬁnﬁfSaﬁéfs

m d- por t | %aéiz% giom@ ag%ﬁﬂtest & (RBREin FlEe SNHLEL MRNChn @SOS, ?a&lsanar

upper edge portion 18 a planar | owe €dge portion 19. Each of these
pl anar1(edgh), pout whasthershettgde tlopéd hThdsehpaneesnobvide poaveatilation througth che
nid-portiqa 13. The pl anar upper edge portion 18 extends fromits

i nt er sect i 98Kt he mi d-portion 17 either vertically upward, as seen in
Figures 1 and 2, or in an 25 upward direction sloping toward the front or
outside of the shutter, as seen in Figures 4 and 5. The planar | ower edge
portion 19SRagingrets. Retsheve én thetfisnesacrrs weerigdtiprotthepivp@l coeestons 11,71 6gifher

verticall yshQRXW%%fle B maeh Hﬂ: JI:)ia&H;E %§tv&%er9£'c9ac%nt QJnniegEn% aqglwwa({cgupymg

15  that pivotal connection. Preferably, connecting arms 20 occupy outer end positions in each
pivotal connection 15, 16 to help resist attempts to pry apart the ends of connected shutter

panels.

In the shutter panels 10 as shown in Figures 1 to 6, the upper and lower pivotal
20 connections 15 and 16 lie on respective opposite faces of a planar mid-portion 17 of the
shutter panel. The shutter panel also has a planar upper edge portion 18 and a planar lower
edge portion 19. Each of these planar edge portions intersect with, but are not coplanar
with, the mid-portion 17. The planar upper edge portion 18 extends from its intersection
with the mid-portion 17 either vertically upward, as seen in Figures 1 and 2, or in an
25  upward direction sloping toward the front or outside of the shutter, as seen in Figures 4
and 5. The planar lower edge portion 19 extends from its intersection with the mid-
portion 17 either vertically downward, as seen in igures 1 and 2, or in a downward
direction sloping toward the rear or inside of the shutter, as seen in Figures 4 and 5. The
planar upper and lower edge portions are preferably parallel as may be best seen in the

30 cross-sectional side view shown in Figure 6.

The shutter panels 10 and connecting arms 20 desctribed above are part of a roller shutter

assembly. The assembly also includes a pair of left and right substantially vertical guide

6



direction sloping toward the rear or inside of the shutter, as seen in
Figures 4 and 5. The planar upper and | ower edge portions are preferably
parall el as may be best seen in the 30 cross-sectional side view shown in
Figure 6. The shutter panels 10 and connecting arnms 20 descri bed above are
part of a roller shutter assenbly. The assenbly also includes a pair of

| eft and right,supstant.i.ally, verti.cal gquid 6 tracks 30 |y, a right guide
track is sté%gs |3($1 @ﬁl}é’ i f%}%rgeu}s/d.e t‘i‘ﬁ}é lsospeﬁ%m thg%iguffé' ggﬁ'e? P8}t Sf%ee é/d§ Su?{ tglre are
paral | el ahdtt&Hds paalldl ahd yubsemtibiaderti@ndnd e WpReindlatel eis 1edgest the, 12 of
the shutter panels are horizontal. The opposite side edges of the shutter
are engag utt?reE%ﬂ?@t P’i?eh‘}“ﬁoﬁtaiheTgﬁiod’Bo%lﬁeaﬁ edgrswhb A RRUtEH LAHE eingrEsde] osed,
as shown i.B.dckguiyas o £ rack? BNehhel shatel ialibyd! Al $68n iAFiRAAW )
Figures 4 and 5. 'If the length of the | ower edge 21 or upper edge 22 of a
connectdi ngndrwhe? Paoelupsedgs shovi mdtigirescbamdect i on 15, 16 is greater than the
di fference between the horizontal distance between the end walls 33 of the
two opposite guide tracks 30 and the total length of the 10 spacing rods and
the | over gdgeRngh JFthdRRRE SIS oL2dp Rt UNE2CONNEEAHBEN 4B 2@ BccufiaRY | NY
the pivotal connection 15, 16, then the connecting arnms will be captive in
the pi votrYotdorenaedttioon Sand if greatse thanethe rdiffarence detradent thi horipentalr distannad
spacing rqds_in e pndi sed with. 15.Alternativel re.reliably,
the upper SRR HEFEauc SBPI s iR bRRN 30 e 5Bl

i nt er vieni ngaspacodigadddse, ldwry diges 21 airNGhet RAEdIE22Cos hAPednfdcdE akms 20
connections 15, 16 by short solid cylindrical retainers,, not shown in the
figures. AFEVHIEGF HOEserEgoR 4> E‘gébﬁno@f EPRRSHIS Rl B Gt¢ e Bisnect i on

15, 16 of ﬁf‘gm SAHIdiBh aR@ Tk her rBtlafte $o gtfﬁ&?zhin RORGnNG @R B2 Oy %{ag_be

pr ef er abl cated imedi ately 1 nward e retainers i n each 20 pivotal

connect i ondispepsed6vitho resi st attenpts to pry apart the ends of connected
shutter panels. Each retainer is retained in position in the pivotal
connection, for exanple by an adhesive or, particularly if easy disassenbly

i's requir etierfdvERNSVMGHER rgmg, Sl §er AElOMELedtes 22,18 drahahglestingSarRisef erred
in shutters that extend beyond the top of the guides 30 when
20, and the intervening spacing rods, may be retained in the C-shaped pivotal connections
15, 16 by short solid cylindrical retainers, not shown in the figures. A retainer is secured in
each outer end of each pivotal connection 15, 16 of each shutter panel. In this case,
connecting arms 20 are preferably located immediately inward of the retainers in each
20  pivotal connection 15, 16 to resist attempts to pry apart the ends of connected shutter
panels. Each retainer is retained in position in the pivotal connection, for example by an
adhesive or, particularly if easy disassembly is required, a transverse grub screw. The use of
the retainers is preferred in shutters that extend beyond the top of the guides 30 when
rolled up about a shutter support, as will be explained below.
25
The shutter is suspended from a shutter support, not shown in the figures, which is located
in the vicinity spanning the upper ends of the guide tracks 30. The shutter support is
rotated about a substantially horizontal axis to raise and lower the shutter. The pivotal

connections between the shutter panels 10 and the connecting arms 20 allow the shutter to

30 be rolled about the shutter support 2 as the shutter is raised from the closed position.



toll ed up about a shutter support, as wll be explained bel ow. 25 The
shutter is suspended froma shutter support, not shown in the figures, which
is located in the vicinity spanning the upper ends of the guide tracks 30.
The shutter support is rotated about a substantially horizontal axis to
raise and |lower the shutter. The pivotal connections between the shutter
panel s 10 t | d about
Phe_ snut t o Rd a5 FABREEhRE TR 159 TR WN IR, L 22 Bpd e B SR 0
Each of t hEhevsdd ddged ofghie slentter slakesip30 dowvs bataeomie fnartland Tear guideamclwvahlls 32 and
an end wall 33. . The side edges of the shutfer slide or do bet ween t he
front and Pedtdedts deterasdhe %g’nt%mi’%?mﬁ&‘(e&a S{“Héefgﬂfﬁ ?réfﬁ‘ﬁétertﬁ%s\ggﬁﬁfef'er noves
bet ween shutter open and shutter closed states. 5 Any portion of the shutter
that is suspended, directly or indirectly, fromthe overhead shutter

suppor t5 wi by hartignvift the tshatterhihat er S%mmét% digcdhdr enstingedyt ifragn dhersvabeddn a
relatively hin configuratiaon ith the side edges of the. shutter.|ying

ol ati vel b RpG SRS RBLR VR bl eife® 1 G (R g S O s il
respecti vethgutdfightad6k Swid) theasSdeSdipen of theFdhgtté€lging raldhved: lookdly bétugerd eat i vel y
thin configuration, the suspended portion of the shutter is freely npveable
10 up and fertrtnByear gtale Pbr 2ot e seseefive 8ride gpgsr0: aschwveriadiguresashgnder t i on
of the shuftls Akl finWARALLEh, ofll hietbhod AlibfBF BShhder iDcdfihollL BRI | Of
sill at the bottom the shutter opening sit with the shutter panels
10 andi0 coumectdosg lgriotid0 of rheashnedratippwet.y t hi ck configuration, with the
side edges of the shutter 15 jammed relatively tightly between the front and
rear walls 31, 32 of the respective guide tracks 30, as shown in Figures 1,
2 and 3. |QodREsely! Slyadr¥é ¥f hRishees ARt Iig%?m&n distBig d?%dite@{T}y, b9fthd heorshut t er
that is supported frombelowis jamed in the guide'track. This janm ng
action resorseill atahe |Hotgmobf tthe shitart egenpgnwillssi gvidutie dwittoy paneld 1pradsur e,
and also helps to resjst attenpts.to raise.the shutte u rd essure
on any  shorrmretsS aah 2a R, hu kg Salti iRl Rk AR PGS

aut omaty Cajamyhed atleasddt@dalySRanceastht i@ns Bud tQF wadnel, 32Sof thktregecdveqmidbove,
such as when the shutter is being opened by being rolled up onto the shutter

tracks 30, as shown 1n Figures 1, 27and 3. In this Telatively thick configuration, the portion
of the shutter that is supported from below is jammed in the guide track. This jamming
action resists rattling of the shutter panels 10 such as by wind pressure, and also helps to
resist attempts to raise the shutter by upward pressure on any shutter panel. The jamming
20  action on each shutter panel is automatically released as soon as the shutter panel is lifted

from above, such as when the shutter is being opened by being rolled up onto the shutter

suppor t.

As the shutter is closed, the shutter panels change successively, from the bottom up, from
25  the relatively thin suspended state to the relatively thick jammed state. Conversely, when
the shutter is opened from a fully closed state, the shutter panels change successively, from

the top down, from the relatively thick jammed state to the relatively thin suspended state.

When the shutter shown in Figures 1 to 6 is closed, as is shown in Figures 1, 2 and 3, the
30  planar mid-portion 17 of each shutter panel slopes downward and outward, the upper
planar edge portion 18 at each side edge of each shutter panel is jammed substantially

vertically against the inside face of the rear wall 32 of the guide tracks 30, and the lower



support. As the shutter is closed, the shutter panels change successively,
fromthe bottomup, from 25 the relatively thin suspended state to the
relatively thick jamed state. Conversely, when the shutter is opened from
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cross-sectional view of Figure 2, this shutter adopts a |ouvre
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with a bottom panel 40 having a pivotal connection 41 and upper edge 42,
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15
The bottom of the shutter may be fitted with a bottom panel 40 having a pivotal
connection 41 and upper edge 42, and a resilient seal 43 to engage the floor or sill when the

shutter is lowered to the closed position.

20  The shutter panels 10, connecting arms 20, guide tracks 30, and bottom shutter panel 40, as

depicted in Figures 1 to 6, may be extruded from aluminium or an aluminium alloy.

Figures 7 to 11 show details of a second embodiment of a louvred shutter assembly. The
numbering of parts of the second embodiment has 100 added to the numbering used for
25  like parts of the first embodiment already described above. For example, the shutter panels
110, connecting arms 120, guide tracks 130 and bottom panel 140 of the second
embodiment of Figures 7 to 11 correspond to like parts 10, 20, 30 and 40 in the first

embodiment of Figures 1 to 6.

30 The second embodiment shows a shutter assembly where the shutter panels, 110,
connecting arms 120, and bottom panel 140 are manufactured from a sheet material, for
example by a sequence of roll forming and folding operations to form the general shapes

and the pivotal connections from a flat steel sheet material.
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second face, and the first faces all face to a first side of the shutter and
the second faces all face to an opposite second side of the shutter; the
connecting arnms each have a | ower edge and an upper edge; a | ower one of two
adj acent shutter panels in the series is pivotally connected to a 10 higher
one of the two adjacent shutter panels by at |east two of the connecting
arns; the edge of each of the at |east two connecting arns is
pivotal |y connected to an upper pivotal connection on the first face of the
| ower of the two adjacent shutter panels, the upper pivotal connection
bei ng spaced beIOM/the upper edge of the |lo shutter panel; 15 the upper
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cl ai mred |nhcl ai m % wherein, for each of the two adjacent shutter
utterpane

15 the upper edge of each of the at least two connecting arms is pivotally connected to
a lower pivotal connection on the second face of an upper of the two adjacent shutter
panels, the lower pivotal connection being spaced above the lower edge of the upper
shutter panel; and

the at least two connecting arms are spaced apart along the axes of the pivotal
20 connections between the at least two connecting arms and the upper and lower shutter

panels.

2. A shutter as claimed in claim 1, wherein the upper and lower pivotal connections of
cach of the two adjacent shutter panels lic on respective opposite faces of a planar mid-
25 portion of the respective shutter panel, each of the two adjacent shutter panels has a
substantially planar upper edge portion and a substantially planar lower edge pottion, the
upper and lower edge portions of each of the two adjacent shutter panels intersect with,
but are not coplanar with, the planar mid-portion of the respective shutter panel, and the
upper edge portion of each of the two adjacent shutter panels extends upward or toward
30  the first side of the shutter and the lower edge portion of each of the two adjacent shutter

panels extends downward or toward the second side of the shutter.
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panel s, the substantially planar upper edge portion and the substantially

pl anar | ower edge portion are parallel. 5 4. Aroller shutter assenbly
conprising a shutter as clainmed in any one of clains 1 to 3, a pair of
substantially vertical guide tracks, and a shutter support; wherein the
shutter has a pair of opposite substantially parallel side edges which are
substantially Rerpendicular to .the upﬁer_a d | ower. edges of the shutter
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and when the shutter is opened the shutter is retracted fromthe guide
tracks and rolled about the shutter support. 5. A roller shutter assenbly as
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a shutter closed state in which a botfom edge of the shutter is supported
on a f| ooparalel &i the vapd anHdowaredgss dffthesthutterpanelyzand|vsheartbe sugtesgiperddy

support edth%%hl?t?e? isargggcqgg frz)gnqgé lgjl?llié) yrvéckrsL gnd rolled about the shutter support.

5. A roller shutter assembly as claimed in claim 4, wherein each vertical guide track
15  has a pair of parallel front and rear track walls, and the side edges of the shutter slide up or
down between the front and rear track walls of a respective one of the vertical guide tracks

to guide the shutter as the shutter moves between shutter open and shutter closed states.

6. A roller shutter assembly as claimed in claim 5 when dependent upon claim 3,
20 wherein the planar upper and lower edge portions at the side edges of the shutter panels
are jammed against respective inside faces of the rear and front track walls of a respective
one of the vertical guide tracks when the shutter is lowered to a shutter closed state in
which a bottom edge of the shutter is supported on a floor or sill and the series of shutter

panels ate successively supported by one another from below.
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