| | MPROVEMENTS TO ROLLER SHUTTERS FI ELD OF I NVENTI ON 5 The present

I nvention relates to segnented panel shutters, including doors, for
renovably cl osing over an opening (for exanple a portal or door opening),
or for providing a renovable protective cover over another closure such as
a door or window (for exanple for providing greater security against

unaut hori sed intruders or protection against weather extrenes). The
rolling shutter or dootMPROYEMENTS T ROJILER SHUTTERSI 0O engagenent of its
opposite parallel edges by parallel guides and nay be rolled up about a
cylindrical_roller_or drumwhen not closed over the opening or other
ciosure. B @R@B&B‘@ﬁ*ﬁy@ﬂing doors of the- prior art have |inked panels
or segnments that can be drawn away from an opening and rolled around a
cylinder or drum Singapore Patent SG 54616 describes a transparent rolling
door havi Te ppresdns inhettionr eclatench septentgd pameh shetteisorisclodingr dosrp.aifent

plastics materjal. Brackets fitted the top 20 edge ,of each panel. engage
conpl enenfeé?‘iﬂab%a@l?é‘lng FYET B8ORS OBBFT'BH'Feadﬁgﬂgfg’i ﬂ%orn@&mngaﬂélforabove

to Iink tEﬁwﬁ’cﬁﬂ%5§eﬂ19%lé‘ﬁfotecﬁb€cW&%gmh&fcl&ﬁ% RERGK8lIB0AL! RivRloWhe

| i nked pahels to wap around a roller. The brackets, which may be made from

ext ruded (far examplefpr prowiding grehteri sacoritynagajnsh ehavduiyised irftarders airpsptectinn

screws. 25 United States Patent | ication . 2003/ 0037888 ,desgri bes a
rol I er shaBdey ‘ﬁ%}feﬁge_"%tﬂfngﬁs ggl?ee’%ﬁﬁ%ﬁ& T OF&48°% PPk ﬁflﬁgfl ﬁ’g Sﬁ‘e‘%‘?%.

Adj acept Bagkment &F if¥ (gﬂ)@ﬁtet Aldiedgdlby pahicE paideLiRIYhap be fdlledagh dbaps or
I ntegrally-Tormed rounded edges, along the |ong edges of each panel, in

respect i ve cglisdrigabblist ot drunf wherhiat gloseboitrs the apegingigotheg glgsdareof each  panel
and hinge nenber slide in a pair of guide rails. The hinging angle of

adj acent 30 panels is limted to ensure the shutter slides snoothly w thout
jamm ng | BACRGROO&D rails. 2 United States Patent No. 6,422,289 describes
a rolling shutter assenbly in which

15 Rolling doors of the prior art have linked panels or segments that can be drawn away

from an opening and rolled around a cylinder or drum.

Singapore Patent SG 54616 describes a transparent rolling door having panels that are
each made up from sections of transparent plastics material. Brackets fitted to the top
20  edge of each panel engage complementary brackets fitted to the bottom edge of the next
panel above to link the panels together. The engagement of the brackets allows the
linked panels to wrap around a roller. The brackets, which may be made from extruded

aluminium, are attached to the panel edges, for example by screws.

25  United States Patent Application No. 2003/0037888 describes a roller shutter having
transparent panels made from a synthetic resin. Adjacent panels are hinged together by
the engagement of fitted caps or integrally-formed rounded edges, along the long edges
of each panel, in respective C-shaped slots of a hinge member. The short edges of each
panel and hinge member slide in a pair of guide rails. The hinging angle of adjacent

30  panels is limited to ensure the shutter slides smoothly without jamming in the guide

rails.



adj acent slats are pivotally linked together in pairs, each pair being

| inked to adjacent pairs of slats by a hinge nenber. The relative rotation
at the pivotal link between slats is restricted to ensure that, as the
shutter is unrolled, each slat collapses onto its adjacent 5 lower slat in
t he desired V-shaped pattern. Upward nmdvenent of an upper slat is
restricted by engagenent with a bracket to prevent the shutter from being

opened by k. § t4inds fPapH m&.om?z,ﬁgﬁtdesﬁbgs t0 rd1lifY SRttt PRIEMBIyRIrS wWhichn

riding up en a force 1s applie 0 tten the V-shapes of the hinged
sl ats. Thedjatetit slats sredvahlly liokedotogetbér inhmirsseaxhpairsbeing Hukesdtoordjacent

adj ustable to tch the height of the shutter to fhat A openi to
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15 whi ch, en closed, 1s automatically secured to resist unauthorised
openi ng bildwarhslathin tiei disired r\eshaped pattemh. wWhipwarth maypmentoef an gppehalat gt t er

is lifted fromabove. In broad ter first gspect of the.inventi may be
said to béesalféﬁﬁgt’épg?%ﬂne&t %‘?‘l% E@gﬁgﬁgtm@fengﬂgeﬁwﬁg{ BPWQ'?%%PP%?}ed%cl udi ng
a series @k aRAGH ranat | dMts oS tridindOu@ Rehefi &F Bdt6e @PpPOSi te
substantig%@qgiobgééﬁ?&g%}g%s, mﬁéjr?ei n zlil acen% shutlttlalfgoplgnel s in the series
are pi vot appledcionfiettieh alle Veshapéseof the hiriged slatsn dTheswislimde eight, aiflope of thed

'hi nge nenbers, each hinge.nmenber has first and _second opposi .

subst ant i é‘%‘%ﬁk&@ﬁﬁf‘%‘éﬁaﬁ? e‘n?@tiél?'f‘dheé%}ﬁé’?gi‘e éluﬂ?rr@ttggtaqft&ﬁ%ﬂﬂ??% panel
I's pivgtal Lasheg Ry i@ kg st pivotal 25 attachnment to the first edge
of th\e/lefi rolg%(rﬁ%l%ge ma#ﬁerrl, 1t he second edge of the first hinge nmenber is
pivotally attached by a second pivotal attachnment to the first edge of the
second hin t edge of the second hinge nenber is

pi vot al | y%mgylmfgﬁﬁpl votal attachnent to the first edge of a
second shutter panel, and 30 the second shutter panel is adjacent to said

first shutter panel. 3 The angul ar pivotal range of at |east one of said
pi vot al atTleatbienbf atiegst lvae aspest phiihagdesent invention is to provide a rolling shutter

15 which, when closed, is automatically secured to resist unauthorised opening but which

slides freely upward when an upper part of the shutter is lifted from above.

In broad terms a first aspect of the invention may be said to be a shutter for a rolling
shutter assembly, the shutter including a series of shutter panels, each panel having first
20  and second opposite substantially straight edges, wherein
adjacent shutter panels in the series are pivotally connected together by first and
second pivotally linked hinge members,
each hinge member has first and second opposite substantially straight edges,
the second edge of a first said shutter panel is pivotally attached by a first pivotal
25  attachment to the first edge of the first hinge member,
the second edge of the first hinge member is pivotally attached by a second pivotal
attachment to the first edge of the second hinge member,
the second edge of the second hinge member is pivotally attached by a third
pivotal attachment to the first edge of a second shutter panel, and

30 the second shutter panel is adjacent to said first shutter panel.



to maintain the pivotal axis of the second pivotal attachnent offset to one
side of an inmaginary plane in which the pivotal axes of the first and
third pivotal attachnments lie. 5 1n a first alternative of the shutter,
each shutter panel has a substantially _planar portion which extends
between said first and second edges of “the shutter panel, and each of the
first and second edges of each shutter panel is termnated by a bead which
ext ends alThagngilirepivetabmogé viatdergtommal saispisophattachmeits maydre donstrainest se

cross-sectional . line. .10, Th hut t . I f t first alt ti f
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pl astics nm nd preferably froma substantially transparent
pol ycarbonate material. 15 Optionally, the substantially planar portion of

each shutter n i S. ma fro | ass,and _each beaded edge i rovided b
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C-shaped cross-section havi ggegb@gubst antially circular outline.

20
Pr ef er abl firsttand sefoad edges of g erapagiel is sermingiedhliia beadvhigh pxtends alerg usi on
of alum nium or . .alumni alloy, which js attached to the nar gl ass
portion udigSRENtXGFLES; grﬁ%?g ]]ya%rr:g}lar k%ﬁerﬁ? ﬁraés'%ﬁﬁlégrl ()luglngl ongat e and
has a transverse cross-section which is 25 substantially constant al ong
the length of the hinge nmenber, the first and second edges of the first
hi nge 1hentde shuiteriparels of b dirgadfernative plths shwted muyrhgenadenirap alynaingyge A
shaped to form.a.socket with a partly. ci,rcular transverse cross-section, a
bead exteﬁﬂ?fm%lflg"f%al{f%’ a%?rgtpr%fgra fyo")fg‘ ée&second hi nge menber and has a
partly circular transverse cross-sectional outline, and said pivotal

attachments are provided by respective 30 engagenent of said bgﬁa?\(rj%li nsi de
sai d sockéiltemativelye thepshptteispanelsmay be mads drom d nlastics, meterial R 4 Yim or

an al um ni e"%%lﬁé‘%@;{ﬁtlﬁl&{&t@%m Holyéa@ﬁoxﬁ?e%ﬂﬁteﬁﬂq sockets are confi gur ed to

provi de t

15
Optionally, the substantially planar portion of each shutter panel is made from glass and
each beaded edge is provided by fitting a capping having a C-shaped transverse cross-
section to the planar glass portion, along each of said first and second edges of the
panel, the C-shaped cross-section having a substantially circular outline.

20

Preferably, the glass is tempered and the C-shaped capping is an extrusion of aluminium

or aluminium alloy which is attached to the planar glass portion using an adhesive.

Preferably, each hinge member is elongate and has a transverse cross-section which is
25  substantially constant along the length of the hinge member, the first and second edges
of the first hinge member and the second edge of the second hinge member are each
shaped to form a socket with a partly circular transverse cross-section, a bead extends
along the first edge of the second hinge member and has a partly circular transverse
cross-sectional outline, and said pivotal attachments are provided by respective

30  engagement of said beads inside said sockets.

Preferably, each hinge member is extruded from aluminium or an aluminium alloy.



In a second alternative of the shutter, each shutter panel has a
substantially planar 5 portion which extends between said first and second
edges of the shutter panel, and the first and second edges of the shutter
panel s are each term nated by a curved portion which extends along the
respective edge. The shutter panels of 4 he second alternative nmay be made
fromsheet steel, and are 1o preferably rolled. Preferably each hinge
menber is elongate and has a transverse cross-section which is
substantially constant along the length of the respective hinge nmenber, the
first andPreferablydthechgeds asid sopkets are sonfiguredtorpsaide therensthadnt j r st and second
edges of the second 15 hinge nenber are each shaped with a curved portion
whi ch extends along the length of the respective edge, and said first,
second angh tshidcEndiateindlivebt Ak ERiics, adch Muaw parkl hus sengseariaint phinar
respective pairs of said curved portions. Each_ hinge nenber nay be jade

fr om sheeposioasvhick extendsopeseeen widirsh andsesand aéﬁfé@g thasy shugter ng A dPe may be

said to b ral | ing, shutter t he S ]y i ' t.he.shutter
of the fi e HesprL IR by SRR Ratls aRGeRESEBinkel S, R AR
the assenbihicipé@éndsatdngdhéispecliat dg@f substantially vertical guide tracks
and a shutter support, wherein the shutter has a pair of opposite 25
substantially parallel side edges which are substantially perpendicular to
said firs n e S t a

respecti vterlhg S?’Htt%héa%%gsl (gtgeiﬁlt%rSagg{’%(f %v%rg%%ehlglag E\’gt %‘% ?ggc?-%gteg'{gglf %g&is fl:,lt ter
suppornb | préfeeslyadlled the vicinity spanning the upper ends of the guide
tracks, the shutter support rotates about an axis that is substantially
parallel to said edges of the shutter panels, and when the shutter is
opened 3 . 1S T t | 3 I @hi about
he hut t &HeSBO i Hing mpEECR) Abhdol i AR SpRSclE SRS SR RhicR s 00t
paral | el suseamilly constact siahgl tisd Bagthdefethe redpettine binge teamisdrj the fimst end down
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shutter agesandnsiges of the Bwh hinge racmbex qnd | the fgst apd sgeon

15 hinge member are each shaped with a curved portion which extends along the length of

the respective edge, and said first, second and third pivotal attachments are provided by

engagement of respective pairs of said curved portions.

Each hinge member may be made from sheet steel.
20
In broad terms a second aspect of the invention may be said to be a rolling shutter
assembly, the assembly including the shutter of the first aspect and the preferences and
options of the first aspect, the assembly also including a pair of substantially vertical
guide tracks and a shutter support, wherein the shutter has a pair of opposite
25  substantially parallel side edges which are substantially perpendicular to said first and
second 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
upper ends of the guide tracks, the shutter support rotates about an axis that is
substantially parallel to said edges of the shutter panels, and when the shutter is opened
30  the shutter is retracted from the guide tracks and rolled about the shutter support.



5 Preferably, each pair of first and second hinge nenbers pivotally
connecting adjacent shutter panels in said series is configured to open
when an upwardly directed force is applied to the upper edge of the upper
one of said pair of hinge nenbers while a downwardly directed force is
applied to the lower edge of the |ower Sone of said pair of hinge nenbers
and, when thus opened, to be dinensioned to be freely slidable up or 10

down bet WegiferaBENedbhivertithal patatrhed hasiadainvetlpagallef sithealisliadé saidaidedgend sai d
pair of first and second hinge nenbers is configured to close when a

downwar di 9f thershutterslide up ot dewn bsiyyeen gaiddrack avalls 98 A repgelvsvertial figpleto one of
said pair _of, hin ' Y Il.ected force is applied to
t he | ower g&‘&ﬁ@%&%@%&ﬁ@?%@%ﬁ% 5#9 péﬁlé[sgg S{a%hge menbers and, when
thus forced toward a closed configuration, is dinmensioned to 15 jam

bet ween each pair of parallel side walls of the guide tracks, Preferably,
t he upper Peaferablys eaghepaipplfirsh aed sgcopd dingsamem PrP“fS’Fﬁh’i ﬁ"f{j’ée?fﬂgb%ﬁ%ce%d t he
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15 jam between each pair of parallel side walls of the guide tracks.

Preferably, the upper edge of the upper one of each said pair of hinge members and the
lower edge of the lower one of each said pair of hinge members lie on a substantially
common plane when each said pair of hinge members is jammed between the parallel

20  walls of the guide tracks.

The invention may further be said to consist in any alternative combination of parts or
features mentioned herein or shown in the accompanying drawings. Known equivalents
of these parts or features which are not expressly set out are nevertheless deemed to be

25  included.
BRIEF DESCRIPTION OF DRAWINGS

It will be appreciated that a rolling shutter and an assembly including such a shutter may
30 be implemented in various forms. Preferred embodiments of the invention will now be
described, by way of example only and without intending to be limiting, with reference

to the accompanying drawings of which:



as seen at line A-A" of Figure 1, with the shutter resting on the bottom of
the opening, 5 Figure 3 shows an end el evati on of the fragnment of the
rolling shutter assenbly as seen at line A-A" of rolling shutter assenbly
of Figure 1, with the shutter suspendeqi and only partly closed over the
opening, Figure 4 is a transverse cross-section of a first hinge nenber of
the shutter seen in Figures 1 to 3, 10 Figure 5 is a transverse
cross-section Figuse dehowd ahparspschiemirent vewtdfar lomsr right comenfragmentpfries 1 to

3, Figure G.is a.transyv e Cross-sect . Of sh e el suitable for
use in thé‘ﬁhg%ﬁli“’tt{ﬂ a?&@ﬁ{yisl??vﬁggaus}él erlwt“gﬂég,dﬁ%&?rv g“f“ig%eggﬁtransverse
cross-secti on @hipa82ahbRE BRkhY eleSititn 6I'the daghemuiftthdtalifig®shuttkb assembiyn t he

shutter seen in Figures 1 to 3, Figure 8 is a transverse cross-section of a
cappi ng f os seenat line &-A{ipf Figureal, pathiihe shuster sxting en ths detpmrafithg @rening, t he

shutter seen in.Figyr 1 Ei.aur ' r < on of a
Dot t onf nenber  4FEYTA iy 2b g Bleght Siafe HhgRed! FIRLRIBRe HARFANFERNET

t ransver sgs G¥eSi 1 -0 Rf ebllide kwer aveaibhess Bigale Riwithhhe shuttdrausigaded i n
Figures 1 to 3, and Figure 11 shows a perspective front view of a | ower

ri ght cor aad onlyagrbnelossd ayer thglopeRingt i ve rol | ing shutter assenbly having a

shutter which is clqgsed.ove yfon 4 vation
of the fragrrentﬁ%q‘ret?.i H%artr %P?‘{eﬁsg%étﬁsg%?%t!&a%fsae%%%é.l%g?a {s)}é\gtrll@g%l |nsgé -B' of
Fi gure 11,n Pigukesti®e 3hutter resting on the bottom of the opening, Figure

13 shows an enlarged view of a portion of Figure 12, Figure shows an end
el evatlPon of t hEigRTead) tichiTapiversh £Tqss1Seetiog of i secapd Q’é‘%l‘i’%ﬂ%i’er i%éfegwttﬁ’f line

B-B of Fi : ' the shutter suspended and only partly cl osed over
t he openi r?géﬁlgﬁéfrg%ﬁyﬁ is a transverse cross-section of a first hinge

nmenber of the dJigirteris sramvene Eigsisextion loftaoshlter panel suitable for use in the
shutter seen in Figures 1 to 3,
Figure 7 is a transverse cross-section of an alternative shutter panel suitable for
15  use in the shutter seen in Figures 1 1o 3,

Figure 8 is a transverse cross-section of a capping for use in a further alternative
shutter panel for use in the shutter seen in Figures 1 to 3,

Figure 9 is a transverse cross-section of a bottom member of the shutter seen in
Figures 1 to 3,

20 Figure 10 is a transverse cross-section of a lower weather seal of the shutter seen
in Figures 1 to 3, and

Figure 11 shows a perspective front view of a lower right corner fragment of an
alternative rolling shutter assembly having a shutter which is closed over an opening,

- Figure 12 shows an end elevation of the fragment of the rolling shutter assembly
25  as seen at line B-B’ of Figure 11, with the shutter resting on the bottom of the opening,

Figure 13 shows an enlarged view of a portion of Figure 12,

Figure 14 shows an end elevation of the fragment of the rolling shutter assembly
as seen at line B-B’ of Figure 11, with the shutter suspended and only partly closed over
the opening,

30 Figure 15 is a transverse cross-section of a first hinge member of the shutter

seen in Figures 11 to 14,



7 Figure 16 is a transverse cross-section of a second hinge nenber of the
shutter seen in Figures 11 to 14, Figure 17 is a transverse cross-section
of a shutter panel of the shutter seen in Figures 11 to.14, and Figure 18
s a transverse cross-section of a bot t_,om menber of the shutter seen in
Figures 11 to 14. DETAI LED DESCRI PTI ON'OF THE PREFERRED ENMBODI MENT 10 In
this description, various features are referred to by relative positions or
orientations; Figureebbanpltemnsteyset aossssestiahofaas secopgd binge midnghes of the' shutteonm' and
"rearward". Thege anld simlar references are given to aid in the
understané?‘ﬂ‘g‘“%ﬁg‘frﬁfe J 94 hntion when the rolling shutter assenbly or its
conponent s _ar e pggpen alid ¥ dalsidie Gbiedkabd 88 sENMpahél dfhtic shittkiseén inThe

i nvention may be conveniently used in this orientation, i.e. with vertical
15 gui de fFigoéssltiso tdhand t he shutter, when closed, is vertical. However, the
invention is n lipited to this part.icula rientat] ' o ents
or features ar gﬁguéf)(lg}lse‘ﬁtrwstvﬁrs? Fﬁ?ég'lsﬁf&@? 8%% %?ﬁ?%ﬁb%ng%etr %? He L#’lhgﬁrrsgg‘m{z]o

Fi gures 1gfres pieW4a shutter assenbly which includes a door or shutter 1.
The two side edges of the shutter respectively slide in a pair of parallel
gui de tracks 2. The shutter is raised to open the shutter and may be

ends of -t RETAMGEDTESCRIPTISN, OF Sy PREVEHRERIMBQORMERNE, 20 (e toP

panel s 3, sone alternatives of which are shown in nore details in Figures
6 and 4. "Eﬁgns ﬁgééﬁﬁ)ﬁﬁn,%ﬁ%hs RARrePRE refRREY tPUE el ftf@sHliond or BREMAiGHsE

strai ght and parallel, and are perpendicular to the guide tracks. Adjacent
shutter pdoretsnipte, thydemns sush aareppirt.clewdry, ‘Gotteadtand resgwaney Theseandyo- par t
folding hinge 6. Each hinge 6_has.u r..and. | o . i ers
7§ whi o el T A1) ' PR Bgerharing o e B GRE ol BORIFRED TP
i n Fi gur eshdnanghs@mblaeh ithi dagpoiErth ke gendfalliasn ahg drientafiopplasint én the
substantially straight, parallel edges. The, |lower edge 5 of each shrtter
panel 3 i dighresot Bhe ipventicicmay be soryraisnply aised iy thigoggntagpn, 1.€. with vertica

15  guide tracks so that the shutter, when closed, is vertical. However, the invention is not

limited to this particular orientation.

Like components or features are labelled with like numerals throughout the figures.

20 Figures 1 to 3 show a shutter assembly which includes a door or shutter 1. The two side
edges of the shutter respectively slide in a pair of parallel guide tracks 2. The shutter is
raised to open the shutter and may be rolled about a rotating roller (not shown) which is

mounted above the top ends of the guide tracks.

25  The shutter includes a series of shutter panels 3, some alternatives of which are shown
in more details in Figures 6 and 7. Each shutter panel has upper and lower edges 4, 5
which are straight and parallel, and are perpendicular to the guide tracks. Adjacent
shutter panels in the series are pivotally connected together by a two-part folding
hinge 6. Each hinge 6 has upper and lower elongate hinge members 7, 8 which are

30  pivotally linked together and are shown in more details in Figures 4 and 5.

Each hinge member 7, 8 has a pair of opposite substantially straight, parallel edges.
The lower edge 5 of each shutter panel 3 is pivotally attached to the upper edge 9 of an



8 upper hinge nenber 7. The | ower edge 10 of the upper hinge nenber 7 is
pivotally attached to the upper edge 11 of the | ower hinge nenber 8, the
| ower edge 12 of the |ower hinge nenber 8 is pivotally attached to the
upper edge 4 of the shutter panel 3A ich is adjacent, or next lower in
the series, to the shutter panel 3. 5 Each shutter panel has a pl anar

m ddl e portion 13 extendi ng between the u gfr and | ower edges 4, 5 of the
panel . Easppesthingemepiber 7.anidiel lower e‘"&fg]@soﬁ, eipper binge maxpher dris pvgially i s

(772 i G L R AR 0 T L

14 has a’t¥ rse oss®sectt onal out art tircle. 1
Figure 6 shosshingsmdinber 8 papiedtaBy whachbd it thexippedeatifefdr efithe lshutten ipanel GKA. an
alum nium alloy. The panel has a bead 14 at each upper and | ower edge 4,

5. The beadhighis adiaceniodn neit losier inbgseriasotorthgishubter paeldi ght of the panel and
to save on material costs. 15 Figure 7 shows an alternative shutter pane
3B which is made froma plastics material. The panel has a bead 14 at each
upper and Hachvghutestgenél his. a Penap ndddie gorpanE] exeydibg betwashdtbd uppensaad

pl astics material, for exanple ol ycar bonat e, and b ransparent. In
a further lewereidgss e o Mt RAgEL- pg?fg‘l of tng, gppﬁr@gﬁéo%?ra#gx 605 P&Sﬁé}'lgmil@r a

sheet of . | | | ' 4L oken
mes) . prefds Fmirid 6y 4 bR YEh Xahichibny e Mpctiversdge ThEbes b

st r engt hemasla transvessesrosksectionaleowlindg thaigsaphdicirole. |n this case the bead 14

at each of the upper and | ower edges 4, 5 of the panel is provided by a
cappifd 16 with a C shaped transverse cross-section. 25 Figure 8 shows the

C-shaped ¢Q§s-6¢58foWsONsifitet Pohet 3RPHIBNY islExtrulib@ fhotk GlundRPAS bf en afulsiafurmd 7 of
t he ends o# the C-shape are planar and parallel, and spaced apart b

di st ance &ﬁpyo%ﬂmaﬁelé/haémbﬁﬁdtlédatt leach hbpek med Isl.mo;wr edge 4gﬁas1§leswéétm?j>ﬁ.ge f?'he
cappi ngs ar attached, t 9.t edges. O adhesi ve
(ntlgltO sﬁomﬁ}o.ﬁo‘f(h%s 53’8\‘}“."1: Toergdlicgeth%'é‘?q{éte?lfftp %g%ﬁggﬁ%sﬁggﬁﬁgﬁa%ﬁg@%hsi de face

of the C-shaped cappi ng can accomopdate 30 the adhesive. The outer surface
of the C-shape of the capping is a part circle. Thg . .
15 Figure 7 shows an alternative shutter panel 3B which is made from a plastics material.
The panel has a bead 14 at each upper and lower edge 4, 5. The plastics panel may be

moulded from a plastics material, for example a polycarbonate, and may be transparent.

In a further alternative shutter panel, the middle planar portion 13 is a sheet of glass 15
20 (a fragment of which is shown in Figure 8 by broken lines). Preferably the glass is
tempered or laminated or otherwise strengthened to resist fracture or fragmentation. In
this case the bead 14 at each of the upper and lower edges 4, 5 of the panel is provided

by a capping 16 with a C-shaped transverse cross-section.

25 Figure 8 shows the C-shaped cross-section of the capping 16. The inner opposite
faces 17 of the ends of the C-shape are planar and parallel, and spaced apart by a
distance approximately equal to the thickness of the glass sheet 15. The cappings are
attached to the edges of the glass sheet 15 by an adhesive (not shown). The cavities 18
between the glass sheet and the inside face of the C-shaped capping can accommodate

30 the adhesive. The outer surface of the C-shape of the capping is a part circle. The

capping is an extrusion of aluminium or aluminium alloy.



capping is an extrusion of alumniumor alumniumalloy. 9 The shutter
panel s and the hinge nenbers 7, 8 are generally elongate with a | ength
sufficient to span the generally horizontal width of the opening to be
cl osed by the shutter and engage the %enerally vertical guide tracks at

each side of the opening. Each of the“panels and hi nge nenbers has a
transverse cross-section that is constant along 5 their |ength. The hinge
menbers 7Th8 shukerppantlsr adl the dringe arembecdll & arengeakrally rdlenpater withra &ingthi ni um

| As St Fi 4, th 9 of. '
merber 7 PR T fhe EENEGHY PRl Mg dTcie dreioRab otReh Ry B
circular chffsané @ﬁée@@ Fhe é&ﬂﬁﬂ’ly v-Ehﬁ:aﬂ-Qmﬁ@ﬁJéQ&s € achidCHY the obeinEdER t Wo

partly-encircling pivotal ly engaged about the bead 14 (which has
a partly of rtlwpmclscmmlslsng@menﬂmﬂ hastearansvense crasssestion thefgie congantzalorgyt t er

| 3 h k d
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Cross- Sec%gnﬁhnﬁﬁ@ﬂ%}(si mlar to that of the socket 20 at the upper edge
9 of the upper hinge nmenber 7), which is 15 pivotally engaged about a bead
22 (with a partly circular cross-sectional shape) forned at the upper edge

11 of the | hi n 8. .as nin
Figure 5, ‘Atsﬁ’@ ﬁ%ﬁ%f%‘&ﬁ%ﬁg% o‘fppgél% egz%eragﬁﬂ%é? hﬂﬁ%gﬁ &n@er or rre ﬂﬁn th a
socket 23 ah@ightdldidally-ahighedr s6dkesB0 Slﬁa@’iﬂgOlaablr&hﬁperosﬂ'-hecmoﬂaicIshape23 Thi ch i s
20 fornmed by two partly-encircling arns, is IVOta”X\ﬁ,ﬁygﬁ z}eddagout t he

bead 12 atSOQk‘?ézouﬂp‘é'fl isdfggaedib mwoolpasﬂmewchﬁaﬁgns as piy gedaboytithg o
The hi nge yIRIPe i 120 {ﬁ%‘tlgfcnlcﬁﬁg'c $i1sBonL SEpENIGH (he 18WePYEecS ofhd ch

accommdate I'St an arm |'ower edge 10 of the upper
hi nge menBhuttéf pahelrs fohehibh tigesonteeti26ris fitted. dTherioovea edgd gkabea;bnippguhlaw on,

| d furth d sh 25 On th of hi
S ar o magbar i ST Hbn SORvE2 b BaTieg Aregsiler s ahha! Rirt Gl "9°
groove 26 proyg ﬂféd ﬁe@drh@ﬁeoﬁ@ep%dgpgeéf e NgHefBRRRT mémbéh®), which is

di stingui shing nar or ks can be Used to distinguish the two hinge
nenberis f rpdvotally engaged about a bead 22 (with a partly circular cross-sectional shape) formed

at the upper edge 11 of the lower hinge member 8, as best seen in Figure 5.

As bést seen in Figure 5, the lower edge 12 of each lower hinge member 8 is formed
with a socket 23 having a circular cross-sectional shape. This socket 23, which 1s
20 formed by two partly-encircling arms, is pivotally engaged about the bead 14 at the
upper edge 4 of a shutter panel 3 to which it is fitted. The hinge member 8 also has a
longitudinally extending groove 24 which accommodates the distal tip of an arm 25 at
the lower edge 10 of the upper hinge member 7 when the hinge members fold into a
zigzag configuration, explained further below and shown in Figure 2.
25
One or both of the hinge members 7, 8 may be provided with a distinguishing mark, for
example groove 26 provided on arm 25 of the upper hinge member 7. The
distinguishing mark or marks can be used to distinguish the two hinge members from
one another and to indicate orientation. Such a distinguishing mark can help ensure
30 correct assembly of the shutter components. The groove 26 plays no part in the

operation of the shutter once assembled.



one another and to indicate orientation. Such a distinguishing mark can
hel p ensure 30 correct assenbly of the shutter conponents. The groove 26
pl ays no part in the operation of the shutter once assenbled. 10 Each of
t he sockets pivotally engages a respe&h%ve bead to allow the shutter to

wap around a roller (not shown and ch, in a conplete shutter door
assenbly, is nmounted in the vicinity of the upper end of the guide tracks
2) and t oFEaeh of the hrekets\tivaallypangsiges 8 respective bepd toeatloer the7shuget to Wrap in a

zi g-zag arran t he guide .tracks wh shut t is closed. The
socket s 26“’“?& H?’h@"h?"rﬁ’ﬁ@ dpliF lﬂla\f’é’fnpi“g%ﬁl?u%eﬁgo?feaﬁ?netﬂ Sﬁn?LH’ge pper
and | owery ﬁﬁgﬁ§nﬂ¥ o’éﬂﬁfuﬁp&eaﬁm{tm@ guid@nRkRs B didttoIpefthit thidhuttangmel3
pivotal rotation of the "hinge nenbers 7, 8 relative to the respective

adj acent ahdihinge Ipanbd:rs 738 tohiesinoorigtaegi amanggnent in fike gwigalteacks ahe r ange
forces thelﬁteg elg gi,ng hi nge mermbers in the guide tracks to maintain an
of f set 3 of ]P 8§ the pivotal attachnent between adjacent hinge nenbers
to one side of an |naginary pl ane joining the pivotal axes of those hinge

menbers to adjacent panels. That is, the two hinge rrenbers are always in a
bent or fJdhdedckatnidi ﬂﬁthedﬁngft ﬁ@rrtb@mwaﬁ &hOUbﬂ@v'aﬁﬁtfié 1¢ athe upper an
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seen in FI I'guration guarantfees’that I hge
member s ofhl@aqherhbérge irdlhtivd toals rdspdotive @dj‘abﬁltshlﬁt&arlpamls 3] dis afstriet t r ack

and therefore keep both upper. and | ower edges of ea h shytter, panel
adj acéft t“hgle(ﬁnlglé‘%fﬁvﬁgﬂéﬁngé&l}‘iesg@&@% %"2@ BHE Ef?é‘?:fh %’l’ﬂfg ‘6‘% Sthe arns
of the hi %ﬁ?%&ﬁsé%ﬂ&ﬁ& xid Of &ﬁ% ﬁﬂﬁ?@[ﬁcﬁrﬁ&t BLARRA adjASdk hﬁ@e henMert he

t ea

shutter pane ere It neets 14 to provide™a limt to the
pi vot al r ad ahe aileadf mhmdglmggeptmmnmgvﬂlemmnaiamgmémonghm meshbars e t o

the shutter, panels ur es 11to 14s ow aspe cts of a er.naLive
shutter a tyPaRR]se hq-ih ?sudﬁ% 0 fpge mEmBEHy, e e?wféﬁ m'l‘hi)ea\/\g g‘ir;lgedl edges
of the shybhfsuhESPeel dpbitaif prdertiRmPBbM aightenild Glt; of WollEbddoatiks 2.
The shutter, When raised to an open configuration, is rol led about a
15 co-plana:r This configuration may be seen in Figure 3. This bent configuration
guarantees that the hinge members of each hinge will always fold to the same rear side
of the track and therefore keep both upper and lower edges of each shutter panel

adjacent the other side of each guide track.

20  The distal ends of the arms of the hinge member sockets 20, 23 engage the planar
portion 13 of the shutter panel 3 where it meets the bead 14 to provide a limit to the
pivotal rotation of the hinge members when straightening out relative to the shutter

panels.

25 Figures 11 to 14 show aspects of an alternative shutter assembly which includes a door
or shutter 101. The two side edges of the shutter respectively slide in a pair of parallel
guide tracks 2. The shutter, when raised to an open configuration, is rolled about a

rotatable roller (not shown) which is mounted above the top ends of the guide tracks.

30 The shutter includes a series of shutter panels 103, 103A more details of which are
shown in Figures 13 and 17. Each shutter panel has upper and lower rolled edges 104,
105 which are straight and parallel, and are generally perpendicular to the guide tracks.



rotatable roller (not shown) which is nounted above the top ends of the

gui de tracks. 30 The shutter includes a series of shutter panels 103, 103A
nore details of which are shown in Figures 13 and 17. Each shutter pane
has upper and | ower rolled edges 104, ;105 which are straight and parallel,
and are generally perpendicular to the guide tracks. 11 Adjacent shutter
panels in the series are pivotally connected together by a two-part

fol di ng hiddigsentoshutter panels iy he) sasich e BHEHlYasRINEEGE AORTRFE Pt 8 tHorRAEt

menbers 10Q7.. | DLV VI G in nore
detail i n?‘ﬂfh&l%?hgg e ipe- Eﬂgﬁg’gﬁ%é‘&%’hﬁﬁl@%ﬁg% étealagl%’g,e%%glgﬁﬁkg\gﬂ;, pai r

of opposi 168 swix aatpialdlly lsikeditggether pad atd showndh|mate dethiles Figaeh 1Hf1X he
upper and | ower edges 109, 110, 111, 112 of each hinge nmenber 107, 108 is
rol I ed to38h!&l nost closed curve as may be best appreciated from Fi gures
13, 15 and 16. 10 Each shutter panel has a planar mddle portion 113
extendi ng between the upper and lower rolled edges 104, 105 of the panel.
Each of t aclubinge meentber 30 r108dge s paid4f opBBite sfibstratinlly bteaighty pgakalirolled r ol | ed
to an al nost closed curve as be bes ppreci at fg£0 Fl gur 13 and
17. 15 Th@gg acgdﬁéﬁié@%f”gqéﬁﬁ‘i ?C@FSBgﬁeﬂ%ééﬁi @%p?@%%%lqlfi&aﬁ’glgﬁ%d to
the upper 1899R849RIRE to 3R aiRREEIOM NGBV RITREY belbekt appreciatedBoneFigare 16, of the
upper hinge nenber 107 is pivotally attached to the upper edge 111 of the
| ower hi ndéandidber 108, the |l ower edge 112 of the | ower hinge nmenber 108
S pivgtally attached to the upper edge 104 of 20 the shutter panel 103A
whi ch 'P's adj acent, or next lower in the series, to the shutter panel 103.

The cur vegaglgRutR® fahélNfasaf plah&r Matid portiod 1UPRRtending Heowen thengppenember s

are preferably rolled with an orientation that does(Pot en our%ﬁe 6§e
col | ect i odowgrgolled edges 104, 105 of the panel. Each of the upper and lower edges 103, 1

of each shutter panel is rolled to an almost closed curve as may be best appreciated from
Figures 13 and 17.
15
The lower edge 105 of a shutter panel 103 is pivotally attached to the upper edge 109 of
an upper hinge member 107. The lower edge 110 of the upper hinge member 107 is
pivotally attached to the upper edge 111 of the lower hinge member 108, the lower
edge 112 of the lower hinge member 108 is pivotally attached to the upper edge 104 of
20  the shutter panel 103A which is adjacent, or next lower in the series, to the shutter

panel 103.

The curved edge portions of the panels and upper and lower hinge members are
preferably rolled with an orientation that does not encourage the collection and
25  accumulation of dirt and water in the pivotal attachments between edges of the panels
and hinge members. For example, the cross-sectional views of Figures 12, 13 and 14,
show the exterior face of the shutter 101 as directed towards the right side of the Figures

and each curved edge portion curling clockwise.

30  The shutter panels 103, 103A and the hinge members 107, 108 are generally elongate
with a length sufficient to span the generally horizontal width of the opening to be
closed by the shutter and engage the generally vertical guide tracks 2 at each side of the



25 accunul ation of dirt and water in the pivotal attachments between edges
of the panels and hinge nenbers. For exanple, the cross-sectional views of
Figures 12, 13 and 14, show the exterior face of the shutter 101 as

directed towards the right side of the Jigures and each curved edge
portion curling clockw se. 30 The shut%er panel s 103, 103A and the hinge
menbers 107, 108 are generally elongate wth a [ength sufficient to span
t he gener apd:r;ingmﬁhtzlmtg the panels Iﬂnéﬂlll’sg@em@pbfﬁﬁ has o drapaverss| gawcpepion HBt Ehut t er
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pr ef er abl >1/S RFES nore prefer coat by a gal vani si ng zi nc
and/ or a maisht finish. The direction, extent and radii of the curvature of
the roll ed edges are such that adjacent panels and hinge nmenbers can be
coupl ed together for pivoting about one another to 10 allow the shutter to
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assenbly, i s nount e e vicinity of the upper end of the QUIde tracks
2) and t0pamls end hirge rntmbetrercatpbn@bsplmaoge!l@sﬁmawaohmmg@m@ﬂg ¢0% 108

tolie in arranerren I n,.th il de t S
cl osed? 1§ﬂ eéﬁ‘%ﬂ‘iéog‘ﬂ? é@l&:’ll? nggé-éqxfg} anhﬁh aped[“ sﬁg{;#ﬁé@f
opposi te Fa%@&és@;hbfyr mhoﬁﬁéd {rPME vichsly &f B0 uppek- enarw ter @nide tadks 23@ndieal t he
rear wall are joined by a third, l'inking wall 32, as may, be best

appr eci at epdrrfntctm Ehlgmrennqls é%l @A ped hinge Sherabess 1%}3&% t&n]éF iy R FAELA8 t he

shutter panels an wn, gui ded between the
front and ¥ &8P I"%hlg%uf UI e “hggﬁ@&r%}go ird wall 32 linits end-w se

novenent of 20 the shutter panels and hinge nenbers, i.e. side ways

nmovenent of the shutter, when the shu ter s closed The qsf $d of the
shutt eé i Faghohdiwemridotracks 315 generally Usharsd a}vé%ga?msﬁtenpﬁfﬁ‘ée ot abf

walls 30, 31. The front wall 30 and the rear wall 31 are joined by a third, linking

wall 32, as may be best appreciated from Figures 1 and 11. As the shutter opens and
closes, the shutter panels and hinge members slide up and down, guided between the
front and rear walls of the guide tracks. The third wall 32 limits end-wise movement of

20 the shutter panels and hinge members, i.e. side ways movement of the shutter, when the

shutter is closed.

The upper end of the shutter is attached to a roller (not shown) located in the vicinity of
the upper end of the guide tracks 2. The roller axis is aligned parallel to the elongate
25  direction of the shutter panels and hinge members. The roller rotates about its axis and
the shutter wraps around the roller as the shutter rises (i.e. retracts from the shutter
opening) to open the space between the guide tracks. The roller rotates about its axis
and the shutter unwraps from the roller as the shutter falls, to close the shutter over the
opening between the guide tracks. In the preferred and usual application the guide

30 tracks are vertical and the roller axis is horizontal.



t he upper end of the guide tracks 2. The roller axis is aligned parallel to
the elongate 25 direction of the shutter panels and hi nge nenbers. The
roller rotates about its axis and the shutter waps around the roller as
the shutter rises (i.e. retracts fron1f$e shutter opening) to open the

space between the guide tracks. The roller rotates about its axis and the
shutter unwaps fromthe roller as the shutter falls, to close the shutter
over the VWigpanthaghingdrvasssmblpds gloseth ier theklower part lof thy liuster éuiresHeR @8 dal

application the guide 30 tracks are vertical r kS|

hori zont aﬁgppfglﬂﬂgmﬁﬁp@ﬁes%hﬁf ?‘Ergrﬁgg(g%f g ghcc?%gog'agplﬂl.ees%hbﬁreoﬁ%jv@f ltl|¢§)eart of
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at the bottom of the shutter opening, the weight of the shutter abpve each

hi nge caufas inttmahividih bhebvden| the £roat 2ndyzeay wallsorlseach gguige frack; % M dt h
bet ween t%e frsgt anﬁ ear walls of each guide track as shown in 5 Figures
2 12 And iBreEadR W &é-e 6, 106 is di mensioned so that when folded it jams
bet ween the opposing inside surfaces of the front and rear walls 30, 31.
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such that, as e hinge 06 folds, the hinge jans between the front and
rear gui deobpacthewhltter 13Uiftidg theeshotter frére atioingdeloamthsdingre Fushiap atlsmPed. |t
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It is desirable that the hinge members of each hinge fold to a configuration having an
acute included angle therebetween, so that edges of the hinge members are forced
20  against the walls of the guide tracks at an angle that is almost perpendicular to the walls.
This enhances the frictional jamming action, and also reduces the height of the folded
hinge and the visual impact of the hinge on the overall appearance of the shutter when
closed. The appearance of the closed shutter is then predominantly that of the planar
portions of the shutter panels which, if made of transparent plastic or glass as in the case
25  of the panels described with reference to Figures 7 and 8, provide a shutter which, when

closed, is predominantly transparent.

The jamming action also restrains the shutter against horizontal movement
perpendicular to the shutter and stops the shutter from rattling in the guide tracks such

30  as when wind or an unbalanced air pressure acts on the shutter.



cl osed. The appearance of the closed shutter is then predom nantly that of
the planar portions of the shutter panels which, if nade of transparent
plastic or glass as in the case 25 of the panels described with reference
to Figures 7 and 8, provide a shutter ich, when closed, is predom nantly
transparent. The janm ng action also restrains the shutter against

hori zontal novenment perpendicular to the shutter and stops the shutter
from r at t Furtherimore, tee poiniog aetaiessisigdhe teadengy ofithe7iggageing shyfter i Haltethced

air pressure_.acts on.the. shutter, 14.F I L 3T tion
resists tﬁﬁgpgﬁﬂﬁﬂt9ﬁ3?eFﬁ@pé%g%%aﬁﬁﬁﬁ&%hﬂﬁ§@$@$%ﬁ¢p%?%en gnﬁ rise when a
force is applied perpendicularly to the general plane of the shutter. A
part or all of the inside surface _of each of the front r. walls 30,

d,re
31 of t he Agpartier albof thgdnsidosustage pEeachpddhe oyt angireqy ‘&a“&%@s?i of te $lifher
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be resili @stweendhen andythbapperaariceidwer edgeuiof dwehinge memitencty improve dbeal
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of 't he t hiegmiga pioso, Tha sirlps Y PhACieT R0 MY Boven ‘el fUERSE Y it
10 pl asti %aﬂz?%éu@@\g??aélt%ggéﬁﬂéﬁtbeﬁéﬁl tHeOstHBl A1d ARGE ahémbat WeThe tikdddi nge

menbers an e guide tracks. This li'ning can also help
reduce t haurfadesef eaclusbthelthret valls 3BVHBAf tie guide tanks 2esan s Jimaed &2 with he

track, e.g, during opening and c]osing,of th shutter.. 1 hutter
i s |iflfed PasHmOREERPES 1Q BEfI%'e ‘smﬁtﬁj'?oél[nﬁ@ ﬁcaatqcﬁge'ﬁw&epil'}e lgg%%g}rﬁ%? %eatngﬁh ter,
each fol deghifdi S19@e (RMEStrhKs SUTIRS GRticaANsls@ utiprRilicadhl ynoie- ¢ausediby tthe t op
edge of its upper hinge nmenber is |Iifted. As noted above, the hi ﬁs can
be const r anowethent ofithe shutteraasgembly in shptracke eye. dyring opgnng aod SOSIHE q'}ﬂ Shown
in Figures,3 and 14. Wien in this al nost-strai ghtened configuration, the
hi nge memSBPETHo not extend conpletely 20 between the opposite walls of the
gui de tracks, but allow the shutter to slide freely up or down in the

gui de tracks. Wien a hinge is jamed in vertical Qqui d«? tracks, e q when
t he shidt t eWhewthel shyer is difed from above, such as by rotating the roller to open the shuiter,

each folded hinge tends to straighten and automatically un-jam as the top edge of its

upper hinge member is lifted. As noted above, the hinges can be constrained to not
straighten completely. This configuration is shown in Figures 3 and 14. When in this
almost-straightened configuration, the hinge members do not extend completely

20  between the opposite walls of the guide tracks, but allow the shutter to slide freely up or

down in the guide tracks.

When a hinge is jammed in vertical guide tracks, e.g. when the shutter is closed, the
upper edge of the upper member of the hinge and the lower edge of the lower member

25  of the hinge liec on a common vertical plane. This configuration is shown in Figures 2,
12 and 13. When shutter panels as described above are bounded above and below by
hinges jammed as described, the planar portions of the shutter panels are held in a
common vettical plane by the co-planar alignment of the upper and lower edges of the
jammed hinge members.

30
The lower end of the shutter is provided with a bottom rail 33, 133 as seen in Figures 1,

2,3, 11, 12, 14 and particularly in the cross-sectional views of Figures 9 and 18.



upper edge of the upper nmenber of the hinge and the | ower edge of the | ower
menber 25 of the hinge lie on a comon vertical plane. This configuration
is shown in Figures 2, 12 and 13. Wen shutter panels as described above
are bounded above and bel ow by hinges,;J ammed as described, the planar
portions of the shutter panels are held in a comon vertical plane by the
co-planar alignnent of the upper and | ower edges of the jamred hinge
menbers. 30 The |l ower end of the shutter is provided with a bottomrail 33,

133 as seen.in E gu 1, cn: ; 2 ; treMbhAfrhdsvieRe ChRs-
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extends along the top.of the hottomrail_ and,is.en ed he,socket 23 at
the | ovelowsigedeed 2opf f}ﬁ’efq HENNER H’@E‘%ﬁ’émgrmgﬁﬂ?getgﬁﬁgmﬂ\eﬁégﬁ% albﬁﬁ%gli? Gtely
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fromalumniumor an alumniumalloy. A hollow 35, having a concave,
gener al | y ahmminnin gllidyar, transverse cross-section, extends along the

undersi de of the bottomrail 33. The holl ow 35 acconmobdates a circularly to
cross-sectioned tubul ar weat her seal 36, which is shown in detail in the

cross-secty pifdw 35 BVngla ddnBiee gdfléralliemiG e  trameddrsd @bssasebttand elientdy whi ch
the seal is attached to the wunder side of the bottomrai| 33 gﬁgﬁ% agenent

of the beatbng7the undersirysifehe botiem raid 33k skhedgliony 3hacoesmestates i of the

bottomrail 33. 15 Th ottomrail ,133,. of. Hi s : has a
rol | edoedé’éosfssﬁcwgﬁ“ e %?@BISF%Ré’g eCBtl%g (8’?'{ ﬁﬁ%g%%%%%%c}éﬁsﬁegh%ﬁ} s
engaged by;idhef Fiuke .| THe veatigeschilRasaf bdads7 Yyombich hinge! isentaeedt08hof t he

hi nge 106 i mmedi ately above the bottomrail 133. Thi Jbottomrail 133 is
pr ef er abl yinden side @f rthe bodory. raf1r3§n]?}ée$83§t3m§1|‘fe%€t3hﬁsbe&g§zr‘PbaeHOIEB(‘?{}?,nmir%t o a

Por egol ny ‘AR B R EH e Bl Y red forms thereof
Al terations
15 The bottom rail 133, of Figures 11, 12, 14 and 18, has a rolled edge 134 which extends
along the top of the bottom rail and is engaged by the rolled lower edge 112 of the
lower hinge member 108 of the hinge 106 immediately above the bottom rail 133. This
bottom rail 133 is preferably roll formed, e.g. from a flat sheet as described above, into
a generally closed box section with a substantially flat bottom 135.
20
The foregoing describes the invention including preferred forms thereof. Alterations

and modifications as will be obvious to those skilled in the art are intended to be

incorporated within the scope of the invention as defined in the accompanying claims.

25 It is to be understood that the numerical references included in parentheses in the
following claims are given merely as a guide in understanding the correspondence
between integers of the claims and the features of the exemplary but non-limiting

embodiments shown in the figures. The claims are not intended to be limited to the

features or arrangements as shown in the figures.



and nodifications as will be obvious to those skilled in the art are
I ntended to be incorporated within the scope of the invention as defined

in the acconpanying clains. 25 It is to be understood that the nunerical
references included in parentheses in e following clainms are given
nmerely as a guide in understanding the correspondence between integers of
the clains and the features of the exenplary but non-limting enbodinents
shown in ima0fﬁ@ﬂn€§abdhddnthﬂdﬁﬂﬂﬂgé not intended to be limted to the

features o%t?r ements as shown in the figures. 16 List of features

| abel | ed A" Qi awi ngs: shutter 1, 101 guide track 2 shutter panels 3,
3A, 3B, 1Qgidedk\2 S5 upper edge 4, 104 (of shutter panel) |ower edge 5,
105 (of shutter panel tmo-gart fol ding hinge 6, 106 upper hinge nenbers
7, 107 IéW@RrPWW§ 183. Y88 10 upper edge 9, 109 (of upper hinge

menber r.g6dqe ge pper hi nge nmenber) upper edge 11, 111 (of
| ower %n nggﬁa rrggg Idho%f e£8£ne 2, 112 (of |ower hinge nenber) planar
portion 1$owérje’ﬂgé5 H!Sa(df%t(enpanep)per & | ower edges of shutter panel) glass

sheet 15 cappln |nner face 17 cavity 18 20 socket 20 (at upper edge
of upper %Bh&ﬂ&b“*ﬁ 106

upper hinge members 7, 107
lower hinge member 8, 108

10 upper edge 9, 109 (of upper hinge member)
lower edge 10, 110 (of upper hinge member)
upper edge 11, 111 (of lower hinge member)
lower edge 12, 112 (of lower hinge member)
planar portion 13, 113

15 bead 14 (on upper & lower edges of shutter panel)
glass sheet 15
capping 16
inner face 17
cavity 18

20  socket 20 (at upper edge of upper hinge member)
socket 21 (at lower edge of upper hinge member)
circular bead 22 (at upper edge of lower hinge member)
socket 23 (at lower edge of lower hinge member)
groove 24

25 arm25
groove 26
front wall 30 (of guide track)
strip 30A (on front wall)
rear wall 31 (of guide track)

30  strip 31A (on rear wall)
linking wall 32 (of guide track)
bottom rail 33, 133



socket 21 (at | ower edge of upper hinge nenber) circular bead 22 (at upper
edge of | ower hinge nenber) socket 23 (at | ower edge of | ower hinge
menber) groove 24 25 arm 25 groove 26 front wall 30 (of guide track)
strip 30A (on front wall) rear wall 3] (of guide track) 30 strip 31 A (on
rear wall) linking wall 32 (of guide track) bottomrail 33, 133 17 bead 34
(on bottomrail 33) rolled top edge 134 (of bottomrail 133) hollow 35 (on
bot t om r abéad3B) (ohlbattomatil 38) 135 (of bottomrail 133) 5 weather seal 36

bead 37 (on weat her seal ), socket (on underside of bottomrail 33) 18
CLAI VB 1F°1Rd§%f’$9§rls3(‘%?%'i‘5§§m faélrl%g)rol ling shutter assenbly, the shutter

i ncl udi nghgﬂagr:;'gqénggmﬁm;jgr panels (3, 3A, 103, 103A), each panel having
first and second opposite 5 substantially straight edges (4, 5, 104, 105),
wher ei n adlptibetom $hufafdottparail 433)n t he series are pivotally connected

toget her by first d second pivotally linked hinge nenbers (7, 8, 107,
108), éacl‘i”}émhﬁb%eahg&rber has first and second opposite substantially

strai ght @daes$7 (o weather seal)

socket 38 (on underside of bottom rail 33)



10, 11, 12, 109, 110, 111, 112), 10 the second edge (5, 105) of a first
said shutter panel (3, 103) is pivotally attached by a first pivotal
attachment to the first edge (9, 109) of the first hinge nmenber (7, 107),
the second edge (10, 110) of the first hinge nember (7, 107) is pivotally
attached by a second pivotal attachment to the first edge (11, 111) of the
second hinge nenber (8, 108), 15 the second edge (12, 112) of the second
hi nge menGdsAIMS: 108) is pivotally attached by a third pivotal attachment
to the first edge (4, 104) of a second shutter panel (3A, 103A), and the
second shutter panel (3A, 103A) is adjacent to said first shutter panel (3,
103). 20 3, Theshakest ¢len0Bsfoehabliing shottal asemtly, thiashwien indleding gusedes of vot al

range of at |east one _of said pivotal attachnments.is cqnstrained t.
mai nt ai n shidtes pasels Gaxdds B3, t HBAJe S8R paﬁglvg?gpg aﬁ?ﬁ&?ﬁe?ﬁcog FEEO % one

side of an 4 | : | Tield LMt al axes of the first and
third %)i vg?%ﬁ%’giﬁpg%%a%@sagﬁ @.’ g\ngOQQ}GillﬁgngE%tter as clainmed in claim1l or
claim 2, wher adjacenashutehn panes iptheeteri¢Sare phyotalliaconmestad degether Jiy §rsppnthar

portion (13) which extends.between saj ' and second edges (4, 5) of
t he shutt 8¢ Q%qulgﬁ&ﬁ@gi’wgﬁfm‘?ﬁé“? ﬁrgt{%jb@econd edges (4,g 5)(of e?atch
shutter panel i ﬁjgggh{é?&b%ﬂhgss’ﬁ?st @ dedohd)oppbiifehsubsthendly atadty edpes (9,

respecti ve edge an as a partly circular transverse cross-sectional
outline. 30, #1, 1IZhe0BHU0tHA, &E2)cl ai ned in claim 3, wherein the shutter

panels are made fro | ypi plym.or. an _a 1.Ni | 19 ter as
claimgd in cl crﬁ%‘?‘%i?nmgﬁé’f&fm Bt %gngﬁ gﬂ.}g?@’gg%)réijé‘aj@ﬁ%a%g%m ni um
or an al urdyni 43 FivbaVattaeheni b enstist édk (85100 af e dirstrhingeanemBsr (AKY7i n t he

shutter panels are nmade from a gl astics material, 7. _The.s

Cl'ai med | n ol ascsondpisedife 1108 obRiR ST Bk EICDLRF . ARSI G sachSd
by a second pivotal attachment to the first edge (1 1, 111) of the second hinge
member (8, 108),
15 the second edge (12, 112) of the second hinge member (8, 108) is pivotally
attached by a third pivotal attachment to the first edge (4, 104) of a second shutter panel
(3A, 103A), and
the second shutter panel (3A, 103A) is adjacent to said first shutter panel (3, 103).

20 2. The shutter as claimed in claim 1, wherein the angular pivotal range of at least one
of said pivotal attachments is constrained to maintain the pivotal axis of the second
pivotal attachment offset to one side of an imaginary plane in which the pivotal axes of

the first and third pivotal attachments lie.

25 3. The shutter as claimed in claim 1 or claim 2, wherein each shutter panel (3, 3A)
has a substantially planar portion (13) which extends between said first and second
edges (4, 5) of the shutter panel, and each of the first and second edges (4, 5) of each
shutter panel is terminated by a bead (14) which extends along the respective edge and
has a partly circular transverse cross-sectional outline.

30
4. The shutter as claimed in claim 3, wherein the shutter panels are made from

aluminium or an aluminium alloy.



substantially transparent polycarbonate material. 10 8. The shutter as
claimed in claim 3, wherein the substantially planar portion (13) of each
shutter panel is made from gl ass and each beaded edge (14) is provided by
fitting a capping (16) having a C—shaﬁfd transverse cross-section to the
pl anar glass portion (15), along eachof said first and second edges (4,
5) of the panel, the C shaped cross-section 15 having a substantially
circular outline. 9. The shutter as clainmed in claim8, wherein the glass

is t d and the C-shaped. . ' ' t ' f.alym ni
al uni i umdal 1 e aBAtth 25 Slapedih Rl o oErqY St Behetoaf HEORE IR o
adhesi ve. al%%ﬂ#}mahﬁlaq&ﬂhﬁ@ﬁagg claimed in any one of clains 3 to 9,

Cc I 'ng

wherein ea e nmenber Is elongate and has a transverse cross-section
which is substantially constant along the Iength of the hinge nmenber, the

first and _second edges (9. 10Q). of .t h | [ st hi qﬁgpﬁr

second’ ed§e (%E‘? Sﬁ?t%trﬁé Ci%%ﬁdnﬁﬁ%%'ein@ﬁ%glﬁl t?g)réﬁarﬂer eac gé]é%)aggqg%ﬁl{% form
a socket GPQiicdhatedd) Wi th a partly circular transverse cross-section, a
bead (22) " extends along the first edge (11) of the second hinge nenber (8)
and has a partly circular transverse cross-sectional outline, and said

pi votal attac n{s. are Rr.Qvi r t 4 fRGAGH afrémbeads
(14, 22) i'nsi ngssbﬁl%fersagcﬁ%l&sw?ggc}éﬁéll?’ \g@%}gﬁ%x% The gﬁlrﬁrtecei{la%s claimed in
clai m 10, swhekfially &atspabind gelyombbieate inateeink r uded from al umi ni um or an
alumniumalloy. 20 12. The shutter as clainmed in claim 10 when dependent
upon dPaim 2, wherein the beads and sockets are configured to provide said
constrai ntg 1%21 g@&égy% cdiih Qhitl TBghdrBinGh@buBstanfillc plahan phrtioh@ngiofi each
shutter panel T , 3A) has a substantially pl anar portlonﬁﬁ%QB% whi ch
ext ends besaleshutteapahe isrsadeainain ghass aed eashdbsadedodge (133 ys prrvided by difinge

panel, and the first and second edges (104, I's are
each ter m<S3BPIRE (Lé) V%ﬂ/@-&ﬁ% {rapsVerse cross:se 2021) Q tl;?ﬁf %hlgbﬁtgiﬁzte%%"b&ﬁfonl{%‘ﬁ

along each of said first and second edges (4, 5) of the panel, the C-shaped cross-section

15 having a substantially circular outline.

9.  The shutter as claimed in claim 8, wherein the glass is tempered and the C-shaped
capping is an extrusion of aluminium or aluminium alloy which is attached to the planar
glass portion using an adhesive.
20
10. The shutter as claimed in any one of claims 3 to 9, wherein each hinge member is
elongate and has a transverse cross-section which is substantially constant along the
length of the hinge member, the first and second edges (9, 10) of the first hinge
member (7) and the second edge (12) of the second hinge member (8) are each shaped
25  to form a socket (20, 21, 23) with a partly circular transverse cross-section, a bead (22)
extends along the first edge (11) of the second hinge member (8) and has a partly
circular transverse cross-sectional outline, and said pivotal attachments are provided by

respective engagement of said beads (14, 22) inside said sockets (20, 21, 23).

30 11. The shutter as claimed in claim 10, wherein each hinge member is extruded from

aluminium or an aluminium alloy.



respective edge. 1014. The shutter as clained in claim13, wherein the

shutter panels are nade from sheet steel. 15.The shutter as clained in

claim 13, wherein the shutter panels are rolled fromsheet steel. 15 16.

The shutter as clainmed in any one of clainms 13 to 15, wherein each hinge

menber (107, 108) is elongate and has a transverse cross-section which is

substantially constant along_the | ength of the respective hinge nenber,
1

the first 1andTheshuiter adgdaimed inglaim1l) when daperidentsepon ¢lgien de wiereiq thy7) and

the first _and second edges {111  112). of . t he second hi nge nenber (108)
are each Qﬁ%%é’ﬂ \ﬁ?‘fq‘t’?tsaar ﬁ?‘i‘f@“iﬁ’&?ﬂ‘%‘ﬁdﬁﬂl‘%g"%ﬁ 1é'?ids al ong the length of
the respective edge, and said first, second and third pivotal attachnents
are provided by engagenent of respective_ pairs of said curved pO{ti ns. 17.

The shutt d3. adhe |shyttasesighaipedjimclam e caim savherginngash PRI, Pangl (hde from
25 shegt : ' -y ' 1§ Lt §54 as

cl ai meg i Ebgﬁi hg%g S(‘)'lﬁs %ﬁ&gdlll#\;nﬂ@tﬁ)&ﬁéf a?g%ého%ﬂgl{ﬂdég%égﬁﬁd;ﬁ@ v%rt I cal

gui de tr agédnd 2fgey(d04 HISVGF ere shupgopanel, whe ttei first el sesbmd edges {HB, 40pni r of
opposite substantially parallel side edges which are supstantially 30

per pendi cQf #e shatisnpayiels 9rg cagh ipraumad byeq gued portipn ‘f(@‘ﬁ, eﬂ?ﬁﬁtls g]fmg e
shutter p?%%l:&i\fe?éd 2 103) and are engaged respectively in the guide tracks
when the shutter 18 closed, the shutter support is located in the vicinity
spanni ng the upper ends of the guide tracks, the 21 shutter support rotates

b is.that | b i al | N id ed i dh
R R L e R R L R e e

guide tragkp and rolled about the shutter support. 5 19. The rolling
shutter assenbly as clainmed in claim 18, wherein each vertical guide track
has a pair of parallel side walls (30, 31), and said side edges of the

shutter sljicdeup opiter as claimed in claim 13, wherein the shutter panels are rolled from

sheet steel.
15
16. The shutter as claimed in any one of claims 13 to 15, wherein each hinge
member (107, 108) is elongate and has a transverse cross-section which is substantially
constant along the length of the respective hinge member, the first and second edges
(109, 110) of the first hinge member (107) and the first and second edges (111, 112) of
20  the second hinge member (108) are each shaped with a curved portion which extends
along the length of the respective edge, and said first, second and third pivotal

attachments are provided by engagement of respective pairs of said curved portions.

17. The shutter as claimed in claim 16, wherein each hinge member is made from

25  sheet steel.

18. A rolling shutter assembly including the shutter as claimed in any one of claims 1
to 17, a pair of substantially vertical guide tracks (2) and a shutter support, wherein the
shutter has a pair of opposite substantially parallel side edges which are substantially
30  perpendicular to said first and second edges (4, 5, 104, 105) of the shutter panels (3,
103) and are engaged respectively in the guide tracks when the shutter is closed, the

shutter support is located in the vicinity spanning the upper ends of the guide tracks, the



or i
thedgmt?gﬁv\ggn_ tsal d track walls of a respective vertical track to guide
Folling shutie | noves between opened and cl osed states. 10 20. The
o, 'ng snutts ngs?‘rggle?/sa??cl gl n§87| nlgl Sai m 19, wherein each pai r of first
an , 8, 7, 8) pivotally connecti '

utter panels (3, 3A 103, 103A) in Haid series i)s/ configulrgg ?SJ g;gzt

when an upwardly directed fo ' '
(e uPDer i oo ot vl cmaonttrgel o i S
g ?,meﬁgfzzj nglgutteegipggmi andowhén ﬁgeshn’é%iémeré’e’g%ﬂ,ﬁ‘e( é er% lllfét‘%féeedﬁgﬁ}“hﬁgl%\éw one
di nens! o graclgmd rgﬁéf%%|58%45§u¢$£Lsd?y bet ween each pai r of parallel
second hinge nenbers (7, 8, 107, 108) is céhf?gSrZSISOpg:gsgmegLS; and

downwardly directed force is appli

gipfg E: t g geflgzé The #plliog sp@!iﬂt! apﬁ:in?bﬁ)b:as gﬁaﬁfg@t ‘??S?Jrﬁlﬁf Eg’\r/ml?%giﬁae%g% 8&181%\)}\1@%?é e

9 B i st of e s e (o

COnf | QU a1y oty TR OBl B REEERA A A
. 0, . e guide tracks. 21. The rolling shutt

cl ai med |nn0Va|b¢tV1®me@de%4°tl‘P?§ ﬁtﬁffé‘r edge (9, 25 %09) uof e[ hgsaggglryoﬁz

(7, 107) of each said pair of hinge nenbers and the |ower edge (11, 111)

of the I ower one (8, 108) of each sai i i
_ , d pa -
CUbet oy vsty Rersaingahane mbssinas asapionsiom Uk SREREERE AL AT EYE, g

petveen t:e?:or?c? ai%lgle Er}l!lerr\fl?elré ($7, (8??07,31{3%) chvo{aiﬁ OHhBing aafaként (sBitter panels (3,
3A, 103, 103A) in said series is configured to open when an upwardly directed force is
applied to the upper edge (9, 109) of the upper one (7, 107) of said pair of hinge
members while a downwardly directed force is applied to the lower edge (11, 111) of

15 the lower one (8, 108) of said pair of hinge members and, when thus opened, to be
dimensioned to be freely slidable up or down between each pair of parallel side walls
(30, 31) of the guide tracks (2), and said pair of first and second hinge members (7, 8,
107, 108) is configured to close when a downwardly directed force is applied to the
upper edge (9, 109) of the upper one (7, 107) of said pair of hinge members while an
20 upwardly directed force is applied to the lower edge (11, 111) of the lower one (8, 118)
of said pair of hinge members and, when thus forced toward a closed configuration, is

dimensioned to jam between each pair of parallel side walls (30, 31) of the guide tracks.

71. The rolling shutter assembly as claimed in claim 16, wherein the upper edge (9,
25 109) of the upper one (7, 107) of each said pair of hinge members and the lower

edge (11, 111) of the lower one (8, 108) of each said pair of hinge members lie on a

substantially common plane when each said pair of hinge members is jammed between

the parallel walls (30, 31) of the guide tracks (2).



