"PF14: 31/5/2006 A FlI RE RESI STANT SHUTTER ASSEMBLY FI ELD OF | NVENTI ON 5The
present invention relates to a fire resistant shutter assenbly for use on a
wi ndow. In particular, the shutter assenbly is for use with a ®*Fadamsiznoa
door | eaf and operates in an energency to locally enhance the fire

resi stance of the wi ndow. 10 BACKGROUND ART Fire resistant door | eaf
assenbl i es containing wi ndows are common. The wi ndows allow for safer

I ngress and egress tArp"_QgeRqs ANT SMUETER ASSEMBLgon to see if

anyone is on the other si of the door before opening the door. 15
Fire resistant door |eaf assenblies are mandatory in both donestic and

conmmer ci al Ll di ir performance is governed by relevant fire
safety code?*#ﬂﬂ[gt&giwg%ﬁﬁé@ggcts of the door's performance under a fire
situation. One such aspect is the anount of tinme the door can resist a fire
bef ore5it perm t 9helpregént ineentmreretateadd aifine oesis@ant phutéeraassembly fgrasietan

side of the door, to, the fire side. .This aspect .of a door |eaf's perfornmance
s known as 3 W0dpYY I patticyfar, theSiutienaSaembyds St iR acabBouriog dpqhiea
provi di ng a andrsperaisSh anterde@fencsdd Ictalig BBhinyé tHe fireviedibtandesofttAgt i n
order to sat i_sfg the fire rating requirenents set 25out in the rel evant

bui | di ng cod’ﬂ@‘? Whe gl ass used in the wi ndow has to be made

10 BACKGROUND ART

Fire resistant door leaf assemblies containing windows are common. The
windows allow for safer ingress and egress through the doorway by permitting a
person to see if anyone is on the other side of the door before opening the door.
15
Fire resistant door leaf assemblies are mandatory in both domestic and
commercial buildings, and their performance is governed by relevant fire safety
codes that govern aspects of the door’s performance under a fire situation. One
such aspect is the amount of time the door can resist a fire before it permits the
20 fire to encroach into the space on the opposite side of the door to the fire side. This
aspect of a door leaf's performance is known as its fire rating.

One of the problems associated with providing a fire resistant door leaf
assembly with a window is that in order to satisfy the fire rating requirements set
25 out in the relevant building codes, the glass used in the window has to be made
from fire rated glass. This glass commands a premium price and significantly adds
to the cost at which a door can be manufactured and supplied to the builder or
building maintenance manager. The present invention solves this problem by
replacing the fire rated glass in the window with normal laminated glass. This
30 glass is significantly cheaper than the fire rated glass and its use substantially

reduces the cost of manufacturing the door.
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‘fromfire rated glass. This glass commands a premi um price and
significantly adds to the cost at which a door can be manufactured and
supplied to the builder or building maintenance nanager. The pPEBIEN/5/2006
i nventi.on solves this problemby replacing the fire rated glass in the

wi ndow wi th normal |am nated glass. This 30glass is significantly cheaper
than the fire rated glass and its use substantially reduces the cost of

ot at ol A R BOIGE, 78 ol Rl 5 Jistaled. Thisy
fire rated, shufteriz h@slnsamrmahwbpen positionsvady feoim tﬂiblvanddjwtvﬁaea tempb&étdre n
mechant sm. ARGRER SRR Wnendhe tHaP AW eiTe TS GbBIS JeaTetbaches a
pre-set tenpeagidy & pré-8et ﬂéﬂfd@ﬁ!@@th@'rﬁé&%nérh%%‘é%&%e SMierh i n turn
noves into position over the wi ndow thereby locally enhancing the fire

rating9of t Neighirture movesdaienpgsition over the' window thereby locally enhancing the
fire rating of the door leaf assembly.

This assembly is also perfectly suitable for retro-fitting on existing door
leaves that contain damaged or defective fire rated glass windows. The cost of
10 repairing these doors is substantially reduced by replacing the fire rated glass with
normal laminated glass and the associated temperature actuated shutter
assembly.

SUMMARY OF INVENTION

15

The present invention provides a fire resistant shutter assembly for use on a
window in a door leaf including a shutter made up of at least one panel of suitably
fire resistant material and a temperature actuated mechanism for holding the
shutter in the normally open position such that when it is actuated, it releases

20 the shutter and allows it to move from its normally open position, whereby the
window is uncovered by the panel, into its closed position, whereby the window is
sufficiently covered by the panel to locally enhance the fire rating of the door leaf
assembly, said mechanism being actuated when the temperature on the fire side
of the door leaf assembly reached a set point.

25

In one embodiment, the fire resistant shutter assembly includes a plurality of
sliding panels, each capable of covering a portion of the window such that when
the mechanism is actuated, each panel slides into a set position relative to the
window so that the combined effect of the panels is to sufficiently cover the

30 window.



‘This assenbly is also perfectly suitable for retro-fitting on existing door
| eaves that contain damaged or defective fire rated glass wi ndows. The cost
of 1Orepairing these doors is substantially reduced by repl aci rep4t bugsf200&
rated glass with normal | am nated glass and the associ ated tenperature
‘actuated shutter assenbly. SUWMARY OF | NVENTI ON 15 The present

I nvention provides a fire resistant shutter assenbly for use on a window in

2 door 1 eaf i nol ¥iL00a8), YU bEREIS BRI lBby A5 Ly008NRAREL BHoafUf LaD! ¥

fire resistant mater érature act oI di ng
the shutter arnarvglamemlabawayh@quwhtanaheshahert |lsan th@aormally sparcpositienl, it

I 20t h tt dallo ve from,jts nornm en
st T on wieBRaIhe hEteRgL REn S havind. B MesdeyhHe o AdRegvih Biherted
posi tion, weetiesedimechdrisiavang eaurﬁ fp'aﬁbﬂﬁ‘é\hb{? mé@r@égemehhﬂwd%@%tﬁ Rs
| ocal |y enhance the fire rat door [eaf assenb sai d nechani sm

bei ng &ct uaﬁ@&hﬂ%ﬁngw@r\eaﬁb{é\egmld@ eAth MRIghbowing prRNelfin i/heen@mllwcmn
assenbl y re% i%na\/vﬁéﬂ H%Og&liel vﬁﬁ'« the Iockn:wgI n?(%b‘?}sqgtéﬁﬂbggghlthtt% q'aiféctei\éactﬁd

resistant s er asse I ncludes a
capabl e of .coeahangm avireby upoofactumlomofdbwnmmlantsmttha/rpamet havingdirani smi s

fhat the cotfichid Bredt s Bedstoiindf o Rausedhd faftadia MlatarolyLHe" =
30wi ndow. [tk patildl Sir2etshutter so that each can slide down into posmon
10 relative to the window so that the combined effect of the panels is to sufficiently
cover the window.

In an alternate configuration, the panels are held in side by side

substantié\lly overleaf arrangement above the window when the shutter is in the

15 normally open position, each of the panels having locking means that engages with
the mechanism which holds the panels in the open position, whereby upon
actuation of the mechanism, the panels are released so that each can slide down
into position relative to the window so that the combined effect of the panels is to
sufficiently cover the window.

20

Preferably each of the panels is constrained to slide when released by a set
of slide guides that are fitted into the door leaf assembly; said guides interact with
the interengagement means and stop each panel at a desired position in

25 respect of the window such that the combined effect of the plurality of panels is to
completely cover the window.

_ Preferably the panels slide into their closed position under the influence of
gravity.

30

Preferably the heat activated-mechanism includes a baseplate for
attachment of the mechanism to the door leaf, a housing fixed to the baseplate



"Preferably the panels are held in side by side substantially overl eaf
arrangenment above the w ndow when the shutter is in the normally open
position, one of the outernpst panels having | atching neans thatl4engsgess
with the heat activated nechanism and each panel having interengagenent
means with its 5nei ghbouring panel (s) that holds each nei ghbouring panel in
-the normal'ly open position when the panel with the |ocking neans is engaged

with the he ' i Hat i Of e chani sm
the panel  naniRatedhg SofFE WM ATHEOR062 e 8 BRbURte R A RRBRE B e
c?jsgadijng r pistars hahiding la rtlagmavldgea sheuides plate fiked ahohé ﬁhdﬂ@%étbawvri%mtho?:an
slide down | nto, posif{lon relative to.the ngow SO t t the co L.ned .

o fect of " HBuSHBA 2 BOrRe eba idtys BEedlo e afenerextends fram tifatis
al ternate cenphsle'cHdx@hdihdBepeiette R6@sing ttolgh $hélBpbiing! the substantially
over | eaf arrangenent above the w ndow when the shutter is in the 15normally
open p&siti &hd afibe red thah exirnes| beveadithg hogsingrig capable af ieagagingayiéls the t h

t he mechani ' |5, OR&F 408, on
actuat on of tpHioHeslts 07 of NERBAE shulter belfel o BIbohfl dafi o ABGRA P T,
down i nt o p@iston tmretedcitat least a pamiomohthewosdhahextendie beyord tredhaidirg,tanct

the panel s i fiCl y._coyer t W ndo 2 eferably each of
t he panel s .@'@@h@ﬁ"&t?@?‘ﬁ% rggllggsetr\ﬁfgﬁs%@F&%{r@durg%ré{\ogmaffﬁm%?riaﬁg%gui des
that are fitcbﬂditibﬁ‘é@nﬁhﬁ)é@@ﬂfe pistin hias;mrﬂlfdnmusmfp@ubgeﬁ rodit eract with the
i nt er engagenent ans apd stop each panel at a desired position in .
251 cspddt oPXIaNEIeh RHbWNEn dhe tetaberaled s thdce B1dliad Pt ShieMatesial , of
panel's is t quickPhizit8landas iedrebP@oVibAgEVEapable of resisting the biasing action of the
biasing means, therefore allowing the piston to move and at least patrtially retract
the portion of the rod that extends beyond the housing and thereby disengage with

at least one shutter panel.
15
Preferably the biasing means is a spring.

Preferably the spring is located concentrically with the rod portion of the
piston, and when the piston is held in position by the block of material, the
20 spring is compressed between the face of the shoulder plate that has the rod
extending from it and the inner face of the of the end of the housing that has the
opening in it though which a at least a portion of the rod passed through.

Preferably the block of material is made from an alloy that has
25 thermodynamic properties that causes it to melt quickly when the temperature rises

to a predetermined temperature.

P'referably embodiments of the invention will now be described with

reference to the accompanying drawings, in which:

30



"Preferably the panels slide into their closed position under the influence
of gravity. 30 PF14: 31/5/2006 and extending fromit with an opening at
the end opposite to the base plate, a piston including a rod hawriangi/B/2006
shoul der plate fixed at one end |ocated within the housing and a portion of
the rod that is fixed to the plate and extends fromit that is capable of
ext endi ng beyond the housi ng through the opening, the 5end of the rod that

ext ends beyond t i i I LPg: M | nmeans
on at Teast one. LB o sPrEdRE el of » ABENEEPHitt e shllfer FiERIP 1o
retract at la¢tashed Ipdhisiembadintene thedhuttet isestioawdas bemMaﬁéeplmfuhﬁeeg, and
a block of material that resists the hiasing, neans under normal tenperature
condi ti ons &ﬁaef?&ﬁaga'i%ﬂ“%%tfb einpr V?’i‘lb'n%\kﬁapﬁ?qsﬂ%s'%@?'t ion of rod

10ext ended, but when the tenperature rises to the nelting point of the

materi &l , it qui Gigyreriistan isbohetric vieer efy door leahwith theghotter adsendsdy st i ng
t he biasing actjon of, the biasin ans, therefore allowing the pjston to
move and at LGRS iAo arE O LMEL A TS PRDGBATE hitoTeh Eends
beyond the hausisthaparfe sheue hyihd sengeacivdddpaditidreasierigethewihiiew. panel .
15 Preferably the biasing nmeans is a spring. Preferably the spring

7 oot 2% PG E e e Be e bt BBy e MEtel e
conpr esiged eineRethd leching enadinstthat Bhaatide by Pnatsf théautdramst panéledhat
engages with the heat activated mechanism (not shown), and the interengagement
means carried by each panel to engage with its neighbouring panels as well as
detail of the guide rail assembly

15 Figure 4 shows the detail of the heat activated mechanism that releases the
panels making up the shutter under emergency conditions.

DESCRIPTION OF PREFERRED EMBODIMENTS

20 Turning firstly to Figure 1, this view shows the fire shutter system installed
onto a door leaf (1) with a window (2). The panels that make up the shutter are
stacked in overleaf arrangement side by side above the window (2) and held in
normally open and retracted position by the interengagement of the tongue (4)
carried on the outermost panel (3). The tongue (4) has a hole in it that engages

25 with the heat activated mechanism (5). The panels have interengagement means
(6) located along their top edge so that when panel (3) is latched to the heat
activated mechanism (5), the other panels making up the shutter are also held in

retracted position by the interengagement means (6).

30 Figure 2 shows the shutter assembly discussed in Figure 1 after the heat
activated mechanism 5 has been activated. Panel (3) drops down to cover the

lowermost portion of the window and the release of panel (3) allows the remaining



"extending fromit and.the inner face of the of the end of the housing that
has the opening in it though which a at |east a portion of the rod passed
through. Preferably the block of material is nade from an al | oprishat/s}rase
25t her nrodynam ¢ properties that causes it to nelt quickly when the
tenperature rises to a predeterm ned tenperature. Preferably

enbodi nents of the invention will now be described with reference to the

Vi ow of 3 doa el e BT i Bt vt ba s S SO e s e o B B e
t he shutter the \A&mmy\/vfsme@ebmgamdef relpesitanbe ef thpadedrdethiatiocdlly erthancedratt he
normal |y ful] | sometric view of a door

t t 5Fi 2.
oar i T ¢ shdioh 6F S eBRRW, THE patald Al alickR G AT e 2 RAIECLAMILEe: ) &

shown as beirggs fpde up of t hr ee panels that are shown in the actuated

cl osed position covering the window. Figure 3 is an isonetric view of the

shutter. assenbly showi ng three shutter 10panels, the latching neans that is

carried by one of the outernpst panels that engages with the heat activated

mechani sm (not shown), and the interengagenent neans carried by each panel

t o engage w t h i tRgurei 3jkhaws angexpiodedsviaw ofgart efthd shatter agsdrhialygliiddes mat |

assenbly sh_ow the heat activated mechanism. This view more clearly shows the

interengagement means (6) between the individual panels. In the present

embodiment, the interengagement means (6) carried by each of the panels

10 serves two purposes, firstly they interact with their neighbouring panel(s) when the
panels of the shutter are held in the normally open position above the window (2)
to hold the shutter in the retracted position when panel (3) is latched to the heat
activated mechanism, and when panel (3) is released, the interengagement means
on panel (3) interacts with step (10) cut into the guide rails in order to

15 position panel (3) in the desired location relative to the window (2). The
interengagement means on panel (7) interacts with step (11) to position that panel
in a desired location relative to the window (2), and finally the interengagement
means carried by panel (8) interacts with the upper door leaf horizontal structural
member (12) to position panel (8) in a desired location relative to the window (2).

20 A pair of guide plates (13) are attached to the guide rails (9) and have a gradual
gradient for locking the individual panels to minimise the freeplay of each panel

within the guides.

Figure 4 shows the detail of the heat activated mechanism (5). The

25  mechanism has a base plate (14) that is fastened to the door leaf. The base plate
(14) has a housing (15) attached to it that has an opening at the opposite end of
the housing to the base plate (14). The mechanism has a piston that is made up of
a rod (16) with a shoulder plate (17) ﬁxéd to the end inside the housing. A spring
(18) is concentrically located with the rod between the shoulder plate (17)

30 and the inner wall of the end of the housing (15) containing the opening. The piston
is held in place by a block of alloy (19) that is placed between the base plate (14)
and the opposite face of the shoulder plate (17) that is engaged with



"15Figure 4 shows the detail of the heat activated mechani smthat rel eases
t he panel.s naking up the shutter under energency conditions. DESCRI PTI ON OF
PREFERRED EMBODI MENTS 20Turning firstly to Figure 1, this vi ewPEHo¥5(2hes6
fire shutter systeminstalled onto a door leaf (1) with a window (2). The
panel s that make up the shutter are stacked in overleaf arrangenent side by
si de above the window (2) and held in normally open and retracted position

by th t 5t I
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shutter_ assenbly discussed in Fi aft heat activated mechanism5

has beén actqk?/a‘t@oe"ols‘éﬁg) '%’B?@If@ﬁk”@é‘%ﬁ\a § thatdvelt at adepbor terprerabene: Voerbs
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gui ded i nt o%pé()tgﬁt%b()txaf\??g%yégg?&ﬁ%é n&?‘%@%H (f(ég) C%%m%—%ﬁ(r e?g?shows an
expl oded vi diserfgagerwitlofhet toagabyd).er assenbly. It does not show the heat
activated nmechanism This view nore clearly shows the interengagenent neans
(6) betygeen the individual panels. In the present enbodinment, the

i nterengagenent neans (6) carried by each of the panels 10serves two

purposes, firstly they interact with their nei ghbouring panel (s) when the
It should be noted that these illustrations are representative of the best

manner of manufacture known to us at the date of this application, however it must
be appreciated that variations on these illustrations is possible without departing
from the overall scope of the invention as described and/or claimed.



"panel s of the shutter are held in the nornmally open position above the

w ndow (2) to hold the shutter in the retracted position when Qﬁgeéaég%oés
| at ched to the heat activated mechanism and when panel (3) is 35 )

t he i nterengagenent neans on panel (3) interacts with step (10) cut into
the guide rails i.n order to 15position panel (3) in the desired |ocation
relative to the window (2). The interengagenent neans on panel (7)
interacts with step (11) to position that panel in a desired |ocation
relative to the window (2), and finally the interengagenent neans carried

by panel . (BITABCHARSDEHING TP RIVERTION ARE ASECIamM, oL uct ural

menber (12) to position pane | ocation relative to the
wi ndow (2). 20 Arﬁggir of guide pl ates élsf) are attached to the guide rails
(9) and have algrhtigaestptant wtter gssembly faguseeniawingom ia a gasrleaf insluding
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h ing. A [ ' tri cated wt ero ween e
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cont ai ni ng the opeitent siitheinky 8isetiposititetslaiive © ieaviBdow 9 BEktHRf cathbPgd

(19) that is placed befween the base plate (14) and. the %Z)%ghte face of

the shoul'der pl at&fect o) therpanelsisdagudiicientint epvepthe windgw; y eRbargs they

(18). The presen i ﬁf“{s% A ; : #| | N,
and the length o?ﬁ?ﬁétlﬁrdggﬂ?llegﬁﬁirgésu iemﬁ%;'/d Oﬁéé@%ﬂfﬁ%ﬁb en@%ﬁgﬁﬁ?ﬂck .
(19) is in posititbetempeetuicoen dte fngeside of thesjoardeaimisembly nepchesea seteni ng

i n the housing (g)[@mtand engages with the tongue (4) [not shown] on panel -
(3). The 5bl ock alloy (19) is nade frommaterials that nelt at a desired
t enperature. Wen the bl ock éhlg melts, it can no longer resist the force
exerted on theZsHdfireEasisiant l{tzﬂﬁswmbh/ea%@lﬁﬂﬁ%%@lamﬂinger(elerl)h,e panels$ or ce

of the spring (18)HNQYEDy!dife substantially overleaf arrangement above the
window when the shutter is in the normally open position, one of the
outermost panels having latching means that engages with the heat
activated mechanism, and each panel having interengagement means with
its neighbouring panel(s) that holds each neighbouring panel in the normally
open position when the pahel with the locking means is engaged with the
heat activated mechanism whereby upon actuation of the mechanism, the
panel having the latching means is released which in turn causes the
cascading release of all the other panels in the shutter so that each can
slide down into position relative to the window so that the combined effect of
the panels is to sufficiently cover the window.

3. Afire resistant shutter assembly as claimed in claim 2 wherein the panels
are held in side by side substantially overleaf arrangement above the
window when the shutter is in the normally open position, each of the panels
having locking means that engages with the mechanism which holds the
panels in the open position, whereby upon actuation of the mechanism, the
panels are released so that each can slide down into position relative to the



"piston so that it noves further into the housing (15), causing the rod (16)
to disengage with the tongue (4). 10 It should be noted that these
illustrations are representative of the best manner of nanuf acPer4e3ilys(2006t o
us at the date of this application, however it nust be appreciated that
variations on these illustrations is possible wthout departing fromthe
overall scope of the invention as described and/or clainmed. PF14:
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material, it melts and is thereby no longer capable of resisting the biasing
action of the biasing means, therefore allowing the piston to move and at

- least partially retract the portion of the rod that extends beyond the housing
and thereby disengage with at least one shutter panel.

7. A fire resistant shutter assembly as claimed in claim 6 wherein the biasing

means is a spring.



6. Afire resistant shutter assenbly as clainmed in any preceding claim
wherei n the heat activated nechani smincludes a baseplate for attachnent of
the nechanismto the door |eaf, a housing fixed to the basepl aPEldadiy5/2006
extending fromit with an opening at the end opposite to the base plate, a
pi ston including a rod having a shoulder plate fixed at one end | ocated
within the housing and a portion of the rod that is fixed to the plate and

extends fromig t IS | i ] qﬂ% g h t he
openi ng, t_he'e%'dpg tﬂﬁéfsg%ﬁ%g[te Pé?(?%ﬁ@@%%@%ﬁﬁ?t e r%@ﬁt??%bﬁp@%ll%ﬁg%- of
engagi ng w t h t heoheéwthically withitise cod porticeaxftthe pestarh iendewheaties pistorbisawladg
neans that biases_the..pist retract a east. a.portion of .the rod that
ext ends beyond + 1 PROUENRY e bodier Bterdl the28hndid b Redh etierithe

bi asi ng neans undgge BPthEBShJURTEIEIIAtelthat I8 tHe foansxtémding Plodsittdhe theshmar i n
position with a portion of rod extended, but when the tenperature rises to

the nelting poi ntfaeg of the ofdheendiof the hadsing thaldhasstherrpeasing idt thsagah which
capabl e of resist] ngehbe, @bﬁfé‘n&ﬁ tﬁéfréd)ga%estﬂﬁ‘?o {iasi ng ‘neans, therefore
at lea

allowing the piston to nove an t partirally retract the portion of
the rod that extengs beyond the housing and thereby di sengage with at | east
one shutter paﬁelp} ﬁ"P reﬁﬁ??'?testfvﬁ'@réﬁa?mgmﬁﬁ ?lé'rm%ifgé%'lnﬂﬁ gs.?%fgimelrhthﬁl aim
6 wherein the bi aghddofRaftial & MadlTiohdan diby4hatHdsthdRREdPharficfproBerties
resi stant shutter assenbly as claim7 wherein the spring is |ocated
concentrical |y withat causesditopoelt iavickly whew the tﬁr@p@ragﬁa riges o erregetarmineds
held in positi ontﬁ% H:]ﬁum ock of material, the spring is conpressed between
the face of the sRourder pl ate that has the rod extending fromit and the

i nner face of the of the end of the housing that has the opening in it

t hrough whi ch 304 fireeesistantsinities assemblyeas Bereinbaiere defcrbgd with referenee to
resistant shutter é%?mbg' as claimed in clainms 6, 7 or 8 wherein the bl ock
of material is ma'a_e roman alloy that has thernodynam c properties that
causes it to nelt quickly when the tenperature rises to a predeterm ned
tenperature. 10.A fire resistant shutter assenbly as herei nbefore described
wth reference to the drawings. Dated this 17th day of June 2003 AL- SUS

| ndustries Pte Ltd

Dated this 17'" day of June 2003

AL-SUS Industries Pte Ltd
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