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. INVENTION 5 The present invention relates to a fire resistant 'shutter()r"(*”"/”/“""u
assenbly for use on a window. In particular, the shutter assenbly is for

use with a windowin a door |eaf and operates in an energency to locally

enhance the fire resistance of _th BACKGROUND ART Fire
resi stant door |eaf assen®FIBE BEﬁl%TANWgSWHmA&S,EMB%n The w ndows

allow for safer ingress and egress through the doorway by permtting a
person to see if anyone is on the other side of the door before opening the
door. 15 FiFIELDEOFINVENTION | eaf assenblies are mandatory in both
donestic and commercial buildings, and their performance is governed by
relevant fire safety codes that govern aspects of the door's perfornance

asi st a1 re bef of BETeTRRnTErERETEE 1 3 3R ok Bhat 5SFabBG R Tse "
the opposi t @nsa dfinddw! hin pariculae, theeshitter adsbenbly THifer %@Qﬂth af windddPin a
| eaf’ sperfornancels known as its fire rating. One of the problens

associ at ed WOOR leaf Andipperates in an eergensy t@&ﬁa"vee&mangg éBﬂﬂW resistange of

W ndow i s ”fﬁéerﬁHd?rfder to satisfy the fire rating requirenments set 25 out
in the relevant bull'ding codes, the glass used in the wi ndow has to be nade
fromfl re rated gl ass This gl ass commands a prem um price and

significantl to the _cost at which a door can be manufactured and
suppl i ed0t ogﬁﬁﬁg‘\% el 1Y) A§;I' bui | di ng mai nt enance manager. The present

I nvention solves this problemby replacing the fire rated glass in the

wi ndow wi th nor nidird pegidiahedodt lééﬁasgéfhﬁllé’soc&ﬁtaﬁﬁng Wirkd s Eféé@HnYorfh?ﬁQer
tthan fire rated glass and its use substantially reduces the cost

manuf act uri nlyndn‘ersaﬂ@w for |safen ingress and egrass| troygh-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 govemed by relevant fire safety
codes that govemn 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 fhe 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 dlass is significantly cheaper than fire rated glass and its use substantially
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reduces the cost of manufacturing the door.




*166166* -1 *cooool* 1 | Pr~4~ ~tfs!tco6 However since this gl as?{is n’oa
.firerated, a fire resistant shutter is installed. This shutter is Bita ¥ 1|2 w6
a nornmally open position away fromthe window via a tenperature actuated
mechani sm Wen the tenperature on the fire side of the door |eaf reaches

a pre-set tenperature, the nechanismrel eases the shutter 5 which in turn
noves into posi tH@NeWRIesiNCRe thif nalass t 8e nebyfire o@ded.y acfirearesistanthshutterr is

rating of t; r -Thi |.S t sui t abl e
For retro-feeied” JHREShEFRSAEHAld i ™ RafRanohsh bl AvBE/ Lo tg, Windod
defective fiia@ teaipiaturaastuaitedavschanism.c Wierpthe tbﬂ_'lcfie?aﬁiré loMhe!TRE SidPer S
is substantially reduced by replacing the fire rated glass wi th nornal

| ami nat ed dhasiposiepfnpaches adirarsal tempgpeature the mechanismJyaleases theshutier v.

SUMVARY OF I p ' t] r gVl fire.resistant
shutter 5ass‘xé|%ﬁ)ﬂ- f'@rN Ws]?gegﬁﬁoa‘g (\?\%ﬁﬁ%v?/\’?%ﬁ% hﬁ&'&q g’é‘#rgﬁié&fﬁ“yn %Wﬁ@
made up of firk ratheg bf theeddurrieaf adsembblyt ably fire resistant material and a
tenperature actuated nechanismfor holding the shutter in the normally

open position such that when it is actuated, it releases 20 the shutter and

# : _ . I 1 . i nedovy
Cncovered by ¢ he s yoericly 18418 nerfief) Bfiebld 6% rotRENS, b stinbliApe °
suf fi ci ent | ipavey thatccdmfaih rdamaged or @dfectivel fireaabeth glasshwindows. r Phé @espébf t he

door leaf assenbly, said nmechani sm bejng actuated when the tenperature on
the il si@parng feseauenrs sasubsa lyyradused by gerlacing dhet fireorated glags

embodi nent , witRendridt 15fHatbd Ylast Urld the $3808hted Mshpdttud Rhtiafdd 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 reaches 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.



of -sli di ng panels, each capable of covering a portion of the w ndov/ su,cq; ob
. that when the nechanismis actuated, each panel slides into a set Bb"‘sll’[‘c‘ﬁ)
relative to the window so that the conbined effect of the panels is to
sufficiently cover the 30 window -2 Preferably the panels are held in

side by side substantjally overl eaf %rrangerr_ent above the w ndow when the
shutter is in tHefRIRRY tRe RANeIS AL Neld INosideoby sideosulstaptially, auerigat
havi ng | at chj t ' it ' L.Sf.and
cach panel MEasARabARINEIARAER, Whirh e Snldtis R s HAIRENBEST HoSffon;

t hat hol ds @acbf fes obkertost papelsehavingtlarhity rddns thaeengages twith thié ¢eat he
panel with the |ocking neans is engaged with the heat activated nechani sm
wher eby updftiyatashm a@fsm,h@nﬁe‘wghpgﬁ?l bawngdRtarengagemgnt means withnits

nmeans i s re | LAy A . i | e
other panerIBEYIY pinefl 415F ERE Gach WRiGREARG Wald 1F1R8 nddfiepdlf
rel ative topddiorvivaieny the phnel With tenilockidgeiicant if ehbagednwith the theat

sufficiently —cover the window In an alternate configuration, the panels

are hel SI\,h i rAdivated,ymeehanistuphiesehy RO setuatienr ohrthangesbanisabothe tagel
W ndow whe éﬂﬁ%ﬁ%ﬁ‘i&aﬁingméé}hst i85elehzel WHIBH ﬁ]rY E‘ﬁﬁ%%é‘gﬁgﬁés %stﬁ]a:%@tﬁé‘ﬁ%%%%@e

panel s havi ng cking ne at enga8es Wt t he
panel s in tdélalbpies gthei panels inttheeshutiepso thattesth can alide dowre driitanpesitiort he

panel s are rel eased so fhat each can slide do into position relative to
e s vy A hecwindoly S8 dhel P cormbineRIRet i dhe Bopsls ot sulfigipy

cover the 'aq_ﬁ Gowferably each of the panels is constrained to slide
when rel ea\é\%d ;eh%.%‘ﬁnset of slide guides that are fitted into the door |eaf

assenbly, said guides interact wth the interengagement neans and stop
cach, Panel 2 & B4 gl R pafnL B Bl 1B, MRES B el
wi ndow. substantially overleaf arrangement above the window when the shutter is in the
15 nommally 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
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Preferably the panels slide into their closed position under the influenc

.of  gravity. 30 Preferably the heat activated mechani smincludes a #F14* MT‘;/;”D(?
basepl ate for - attachnment of the mechanismto the door |eaf, a housing

fixed to the baseplate -3 and extending fromit with an opening at the end
opposite to the base plate, a piston including a rod having a shoul der

plate fixed a@ngrextendingdtom dowith an; epening ahthesend oppesite tothe baseplateear od

that is fixed ' ,S.ca l,e qf .
ext endi ng bey EI%O{' E@C'ﬁ%ﬂéﬁng&?ﬁ?gﬁ@h@? néﬂ@%}éR?éﬁaff&?heé%or}aengﬁ@#o?aﬁgdrvﬂg]"{' hat
extends beyondhé heubingsdrba iporitepebihe 4 thatidixed toiths plateearidesenag fapans
on at | east one shuytter Banel, a biasing neans that biases the piston to

re'lt3 Ir ac':( a]'E | edlstha ipsepable et exeadingubeyend the bausingesoigh the lopeni_ng;.ghe and
enper athr o i B e R R ends BepbF U NSRS, i ERR0 R Bhgaging, vt of

rod 10 ext endele latohinghrasatd entatripastadng shuttergsaniet, 4 bRisi] fieagisRRatbiagks t he
material, it quickly Its and js thereby no | onger capable resi sting

qui G me 0
the biasing adP® distodrta riragtal legshwapertiomef the red dhab exiepdsnbeyord dhe t o

nove and at | x | al : ' : end
beyond t he hoﬁ@%bnggﬁ{jntd ?#(Iaci/c&a;lt lé‘l?g%nnélggg%tpﬁsiéﬁgggé)ha;s?fg éﬁ%@mqe?rﬁ | .
15 Preferabl y teinpebatass ognditians and holdpthegistd?r if positidry withethensérfien iof rod
| ocat ed, concentri cal wi th the rodsgortion of the piston, and when the

pi ston 19 hel @XeNGRS Ut yhan thedempesaiure msgs de the melting poing of the meatesal,
conpr essed bet; ) ' cf%p% : : :

ext endi ng frorﬁ@’tﬂegmﬁ ?lﬁiﬁlﬁ%ﬁi"rﬁéﬁggghg?bt er 0 P eﬁﬂﬁlégﬁﬁtthgﬁ%ﬁ@g r?&t'?'hat
has the openiafgthenbiasing meeans, thetgfore allowings the pistoni tonnuivet aadr atl lgzssses

25' 1 her ody narieRCS kGt do8 bufon HaBe' R trie F3ihds, Bevap e Rouspd and
tenperature 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 through which a at least a portion of the rod passes 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.

Preferred embodiments of the invention will now be described with
reference to the accompanying drawings, in which:
30



rises to a predeterm ned tenperature. Preferred enbodi nents of the
.invention will now be described with reference to the acconpanyi ngffly: bl]‘;Lw‘e(o
drawings, in which: 30 -4 Figure 1 is an isonetric view of a door leaf w't

the shutter assenbly attached. In this enbodinent, the shutter is shown as

bei ng made up of _three _panels that are shown in the normally fully
retracted positifigure 1Fi'§l§¥"e'@"ﬂ%‘”‘éﬁ”?‘éloﬁfeﬁrﬁj%orvl%\fv with sheishuttes gssemiily t he
shutter ass a : i S | t t.ter | ho as

bei ng made %g%o df h!ﬁegﬁggégﬂ%#’@ni%g't th%ggm;s%\%nsqow}fﬁg%é@@ﬂ%%e ?Po%\'ﬂl&"ee

posi ti on copemdls thdtierewhotovin the gion@aly fullyaetraseiBidditoryi ew of the shutter
assenbly showi ng three shutter 10 panels, the latching neans that is

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

acti vat mechang; . 0 dhe LN ans carri by
each pag':gl to en’g:j';g‘éévr? E%Séﬁ gyr%?tgﬁgg%‘pi ?\fgh @i‘%’gf%?ggmﬁ? %t%ét%ﬁqenﬁﬂythe
gui de rail atacted.yid hisignbedifmeriote thettateisadHowr abliseilig #hade Upvet fifee
mechani smthat rel eases the panels making up the shutter under energency

condi t i ons. Pareiethaigrenshowrpintherctuaten slosedmestiarocavearingrthe windowy t o
Figure 1, this view shows the fire shutter systeminstalled onto a door
leaf (1) with a window (2). The panels that nmake up the shutter are

stacked in over | Figuradrisrayeisontetsic viewbof thiedhuttep uesémblyvdtiohamy tireeastiitee! d
t he i nterengagenent of the

in the, pormal | e d retracted positjon b

tongue 10 Panelt; e iichiRg meaBs thet isarmied by onenaf hguterwit Pasels et o
init that i t e : VE] ni e el

have intereﬁggg%nen?ﬁtnﬁemamb ?%)alﬂl géggtgg%ldal f)’f?ghtgﬁfeéﬁ? t‘@%? (egpé%w;s{g tha \M’?Fen
panel (3) i terenghgement trhears: garriesicby esichdpane Hanersgagebvithtitseneighboutgel s

maki ng up the shutter.are al.so held.in .the retracted position by the
interengage%ﬂ?lsr?é“‘a‘ﬂg" ?g)qe?aégdlf?'&ﬂuéé%mgllﬁﬁﬁ?"? ¥ shutter assenbl y di scussed
in Figure 1 after the heat

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 Tuming 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 arrangemenf side by side above the window (2) and held in
the 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
the 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
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activated mechanism5 has been activated. Panel (3) drops down towg,?ve,r ,t’h
.l owernost portion of the wi ndow and the rel ease of panel (3) allo 't“ﬁél"gh’""’
remaining -5 1704-h~1s1 7vn6 panels (7) and (8) to also nove into

position to cover their respective portions of the window s area so that

the fire resistance of the door leaf is |ocally enhanced at the region of

t he wi ndow.Panes pARNG (§)le Ysp daeve e pestion; tercaves theip sespastivgpartions ef | s

(9). 5Fg s M t Of bt t It
Goks ot - ShEWindaea S ap R i Blietindaing doby Tt I leicBly BRARBLd 81
the intereangaggionrdf theavindot) Ties paasistdre duided iirto Poshtivmelia-a pairtdfgquide
present enbodi nent, the interengagenent neans (6) carried by each of the
panel s 10 Jal%€d-two purposes, firstly they interact with their

nei ghbo%ri ng panel (s) when the panels of the shutter are held in the
normal |y open position above the window (2) to hold the shutter in the

retracted positiRigumsh8rshoavean @Xpladed viewlsfdrpof tie sthdiir fssemtily.edt does
mechani sm and when panel (3), is released, the interengagenent Tmeans on

panel (3) inMRteshow dhei heat astivated) meghanisis ¢ Hais gliewemose | dlearly shews the 15

osition | L T 1.0 ' t ' ~Jhe
!O nt er eng ag Ziﬂgér{?'ﬁr%%én@eéﬂ ?Bgﬁ'iér (?g)ﬂeﬂﬁ't%%b ag}é; %@%’iﬁng{ er% n%ik?) WH; qﬁ%sf)@lsg Ht
that panel ermbodinttadtj the intarehgagemehbimeans ¢6) loanied dyweagh, o it fpameld v
t he i nterengagenent neans carried by panel {8) interacts with the upper
door | Bt hERTVSRAWS) PUPOSEE sty Theyteract syith dhejb sieiahboUrAGpanal(s) iwhen
desired lo i Y t ' ( o ' 13)
aro ot achen oo obte it 218 i blictiamatt) cheffidsifin SHORTIG Girkou
| ocki ng t he()rtdihdldidbe shatier in the netrcted pasitiort whepl paneb(3k isc latglzedt to the

within the gui,des. Figure., 4 shows th etal |l of. the heat, activated
rechani sm (92t Sl eEoanfAg thd WheRieRier () isreforpra, 1 interengeoement « o
the door | egleansioh Eaﬁél Brinterattedvithastep (M) cubintoltht guiidaans ik Griér ihat
has an opening_at the opposite end of ) . )
15 posttion 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) fixed 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
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t he housing to the base plate (14). The nmechani sm has a pi ston that?f{@tﬂ@dﬁvob
.up- of arod (16). with a shoulder plate (17) fixed to the end inside't
housing. A spring (18) is concentrically located with the rod between the
shoul der 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 itbepsping (ﬂgi-weéwet peessnsce opitheeblock) placgst e sppngi (18)r wbdebf

th houl d 17) 4that i ' = 3~~5~
spri ng. (18O B Hohs BhelaM8iehBPBETod tedis siticigftbiiona i i Yifon 1€
conpr essi 0rb|o@m§i1 Qghg_ih Pegitiongfa pdvtion o thd bod i( $6)sektehds &ﬁﬁdu?h'tﬁégnpf@iﬁ@ﬁ{
when the block (19) is in position, a portion of the rod (I6) extends

t hrough t hetheghavsing (15) andengagesyith 1hg tengue(dpetshpwn] empanshi@le The

that o 106k 88 2oy o) i dfacd, T ihafbrif. Wit bl o BB (BGlTR, ™ °
I onger resiwhehhthd ook €19) hidltsPit the no hengdeateredistattes fdrée Svertdtf on the
conpressed spring (18) e force of the spri nghéiggprépen noves the piston

30 that it siwé@erﬂdaten&ﬁ)hhvdherc@mnfa§$ecbspnieg 9 qenef theygpring)(18p
i i 4 . . .
| oot ot olnh éed SOBRI0No thel § mcVe3 LANBP I8 1 Holing (18] ccansing s

to us at thedideptodisehgagemith thettongue Mwever it rnust be appreciated that
variations on these illustrations is possible without departing fromthe
over al I1%cope of the invention as described and/or clained. -7

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.



