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FI ELD OF I NVENTION This invention relates to a device for use in building
constructwornomrdTre particularly a device to 5prevent Pcraviebarooof’s snoke,
sound and fire between building spaces and to protect articles and

structures W thin buil §MOKE! SOGHHAND PRERESUSPANY BLARRSIOke and fire.
BACKGROUND In the many situations it is desirable to prevent transfer

of fire, sound and snoke between one part of a 10buil ding and another or to
prevent darBgerteveNtioamrk, electricity wires and the likes. R gid
structurellsh have.. beﬁ spr osed for, % #‘?ﬂ pur pose but these can he difficult
to instal " ARG EIHEE B WC& Ordisg ip By gwmvus}mv & T BriRhryasTiEst e. 15
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flexible f. rising a sheet of flexible

mturrescé‘r’fthm%uf@' qucmfeﬁgam%ﬁ% Pm SWexﬁgF{; i ntunescent material conprising

a first side and a second side, and first sheet of snoke inperneable

mat eri al ¢ @,@% fipst side of the sheet of flexible intumescent nateri al
and the first eet of snoke inperneable material being fastened to the
first sidethsmappiiferionhisisidedirble fogxsvptdransiy affre.cevnd apdtneakp bitweandnapasied end

sheetjgof paN@kEanld ARIAABADbRvIBIBT AL dAIwiReISLCANirS afenmOfiks he sheet of
flexible intumescent nmaterial and the second sheet of snoke inperneable

mat eri al being fastened to the second side of the sheet of flexible

i nt unescerigid aratcareis ahve bédm;rcfpiosres tfor &idpus@etutlthedee et s dffficidn®d ketail Apehanmabl e

mat eri al com L DG, B v el or. nan- woven sheet of fibrous material and a
coating Y ex neric rra erelnas"?)ne at | east one side thereof. 25 Preferably
t he sheet of erX| bl e i ntunmescent material conprises a fornulation of

expandabl g gF gpgnug@,”(m BAGLE lﬁ{)gNﬁh agticisers and the sheet of flexible

i ntumescent materi al nprises I ckness of from1 mmto 10 nm 30The
first andn 9@0‘@%&%%@@@ Ompyses R exibipBiensens aad praake birsifr compridrershécsel a

fi bregl agixibiei@HSceiBhREdaRlhe sheet of flexible intumescent material comprising a first side and a
second side, and first sheet of smoke impermeable material on the first side of the sheet of flexible
intumescent material and the first sheet of smoke impermeable material being fastened to the first side of

20 the sheet of flexible intumescent material and a second sheet of smoke impermeable material on the
second side of the sheet of flexible intumescent material and the second sheet of smoke impermeable
material being fastened to the second side of the sheet of flexible intumescent material, the first and
second sheets of smoke impermeable material comprising a woven or non-woven sheet of fibrous

material and a coating of a polymeric material on at least one side thereof.

Preferably the sheet of flexible intumescent material comprises a formulation of expandable graphite,
binders and plasticisers and the sheet of flexible intumescent material comprises a thickness of from 1
mm to 10 mm.

30  The first and second sheets of smoke impermeable material can comprise a fibreglass fibrous material.

The coating of a polymeric material on at least one side of the first and second sheets of smoke

impermeable material can comprise a polyurethane polymeric material.

35  The first and second sheets of smoke impermeable material can be fastened respectively to the sides of

the sheet of flexible intumescent material by at least one of gluing, stitching or stapling,.



The coating of a polyneric material on at |east one side of the first and
second sheets of snoke inperneable material can conprise a pol yurethane

pol ymer i cwoRbEy09142 35The first and second sheets of smBKEAWPEINGEADBI e
material can be fastened respectively to the si des of the sheet of flexible
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duct worKmatceaa%a@lc&a;nt,g/owpmﬁ,emmsml &Ama&q aosﬁ&\(he(#e%gF}{dQﬁeesﬁgétQ @it he duct
work or wires for a period time or [exible bl an eet or strip
can ¥ suﬁh‘a?ﬁF‘é‘ﬂmétF”%&‘H@}“{S%rad"ﬁ’mﬁs a‘“é@fel“lbh‘ddy(ﬁr voi d 25space to prevent
access of fire and snoke across such a void or space. Another situation
where the device of the present invention be useful is where a service
duct of dhy!'dsreEn Bashydls t“Pi‘r‘U&’gWeré“;ﬁ’é‘ivﬂ%Pﬂ%m‘é e plpnkes shyelor pepvBick ¢inibeep
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arrier. e re bl an resent invention can be usefu
to wrap §d§?%ﬁ°ﬁﬁm§8f(§ﬁ gexébéertv‘?"ég E‘ﬁeét’r ﬁ“b”rcagB pEﬂr@% e froyel 3 rEing 8 VI, ¢ o
prevexit hpat tigroesscds of e aseinwike ecrabsiedch aeaid of dpecebarrier in the event of
fire an therefore to reduce the transfer of heat along the service duct or
pipe to a non-fire region. The service duct to which the present invention
may be apybtheraifhation whérathk deléss obibt piegntiotentidnmiay e uteful hdes a seralot det gfranpi pes

or even Qg4 Eése@fhr&u@ﬁa §ztnrlé1l%£d"1'f Q désﬁétﬁé {o1kerQ5mplth$(%r@&Ftﬁe su?ftaéae%lf Ihg ertn'cm%\r lo
menbers which carry or support service l'ines o sort Wthin a buildi ng.
on a non-fire side of a barrier. The smoke and fire blanket of the present invention can be useful to wrap

30 around such a service duct for some distance from the barrier to prevent heat access to the service duct
near the barrier in the event of fire an therefore to reduce the transfer of heat along the service duct or
pipe to a non-fire region. The service duct to which the present invention may be applicable to includes
but is not limited to ducts, cables or pipes or even parts of the structure itself, for instance, steel or timber
members which carry or support service lines of any sort within a building,

35
The device of the present invention may also be useful as an acoustic barrier to prevent the transmission

of sound through ceiling voids for instance.



35 The device of the present invention nmay al so be useful as an acoustic
barrier to prevent the transm ssion of sound through ceiling voids for

i nst ance. WORM2202722009742PCT/ AU2011/ 000775 I n an al t er n®CIAV20 /00T Re
invention resides in a flexible fire, sound and snoke barrier conprising a

pluralit Yin QII al&%ﬁ&esfom thé ln(&ltl@lﬂgs@%‘%{(;ﬂ&ﬁ)ré‘ﬁrgr cilﬁiﬁ agﬂesfrﬂo'ﬂ?garﬁé?ggrgprﬁ nét s of

plurality of sheets belng fastened toget
fire and Rpkeokrhects Oéﬁfeaiﬁé“ﬁ%ﬁ’@ﬁ@d“ ﬂ%f@eﬂi eye. pr!talltyeéslteef@h@ng)?astgieml ng,

stit chi NGoQknes traPhilABty off et ritknl kkolQThaPibest BstQed fo'gétﬁer@pgt l%@o%xﬁé er

further include a heat reflective Smaterial |ayer bétween at |east twd of

t he plur a?l“i‘f“;’}& g stapHrge e PIysitEp! shreS ORISR O e barFifT IIRaVPNIES st gefieptivg

gener al | ymdl@BCIkydDB&weeRUEBAst U3 oblht pluplifSSiiets W t h under st andi ng reference
will be made to the acconpanying draw ngs whi ch show preferred enbodi nents
of the invention. 10 In the drawings: Figure 1 shows a schematic cross
secti on \BRIWF OES@RIPITIN OB TbibddREWINGE acoustic, fire and snoke bl anket

accor di ngnt gg Nk, | n WS hemati c
Cross seg?%ﬁﬁ% |%&ﬁ§?ggﬁmgp¥§¥%% W ingssot umk”an%P5§%§ﬂ° WM% T8 e and
fire bar récemparyingrdgiviegs twich Bewirdegedtembediments ofthe ifveglione 3 shoms a schematic
crossjgsection view of a further enbodi nent of acoustic, snoke and fire

barrier accordlng to the present invention; Flgure 4 shows a schematic view
of acoust!Pthe d&HHEE and fire barrier of Figure 1 showing the various |ayers;

20Fi gure 5 shoygred sheReBidnfatiddr8WsQfiodGaustal st BRI RenMhcdisti€ iRBNE §ifdke OF
Figure 2 shom%ﬁgkthe various |ayers; Figure 5A shows the schematic result

of a fire i npiREKhEF BRI RCPESEYIRENE™ smoke and fire barrier according to

the present i Wipert2isbews a schematic cross section view of an alternative embodiment of acoustic, smoke
15 and fire barrier according to the present invention;
Figure 3 shows a schematic cross section view of a further embodiment of acoustic, smoke and
fire barrier according to the present invention;
Figure 4 shows a schematic view of acoustic, smoke and fire barrier of Figure 1 showing the
various layers;
20 Figure 5 shows a schematic view of acoustic, smoke and fire barrier of Figure 2 showing the
various layers;
Figure SA shows the schematic result of a fire impinging upon the acoustic, smoke and fire
barrier according to the present invention;
Figure 6 shows a schematic roof construction with an acoustic, smoke and fire barrier according
25 to the invention installed in the roof space;
Figures 6A to 6C show alternative installations in a roof space;
Figure 7 shows a duct such as an air-conditioning duct with a smoke and fire barrier according to
the present invention wrapped around it;
Figure 8 shows a cable duct with a smoke and fire barrier according to the present invention
30 wrapped around it;
Figure 9 shows an application of the device of the present invention used for prevention of heat
transfer in the event of a fire along a pipe of cable duct and through a barrier such as a wall;
Figure 10 shows an alternative embodiment of smoke and fire barrier according to the present
invention;
35 Figure 11 shows one application of the smoke and fire barrier of Figure 10 wrapped around
electrical cables;
Figure 12 shows a further application of the smoke and fire barrier of Figure 10 wrapped around a

structural steel beam; and



Figure 6 shows a schematic roof construction with an acoustic, snoke and
fire barrier according 25to the invention installed in the roof space;
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shows a cable T parrti er "accor di present

i nvention 30weappeg. around it; Figure 9 shows an appllcatlon of the devi ce
of the present invention used for prevention of heat transfer in the event
of a fire along a pipe of cable duct and through a barrier such as a wall;
Figure 10 shows an alternative enbodi nent of snoke and fire barrier

accor gi Ngdep m%@rcﬁ%%fpsmyﬁwmm%ﬁﬁsgure 11 shows one application of
t he snoke ang fire barrier of Figure 10 wapped around. el ectrical cables;
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acous Ke ahd fitre barrie I'ses a
|ntunescmnmmnﬁbeumahexﬁeaWd to each S|de of the intunescent nmaterial a
sheet of snoke inperneable material 14. The snoke inpervious material 14
conprises a layer of woven or non woven fibrous materials 16 with an outer
coati ng I18namalysapg thslagavstici enakp ansrfirgbarrieT peeordingkethf RISEPUPWHYONFteRdiPEAcroEne | 5

fast ened \tQ of Alins RpMEORIGRAdeFRIEEEd FlacotBichysulBANBtwREN piRts sthewdiv e cbnﬁi{@r 20.
I n normal usage the acaqustic, snoke and fire barrier acgordln

pr esdit ispase it ibe ﬁveétxotfé e heéoragﬁ%tgém%}nge directly onto one of the smoke imperm able mgterlal

layers 14 the polymeric material will prevent transmission of smoke through the barrier. In the event of a

fire impinging directly onto one of the smoke impermeable material 14 the polymeric outer layer 18 may

char but heat will be transferred to the intumescent material which will expand and char and provide

thermal insulation. The sheet of smoke impermeable material 14 on the side away from the fire will not
20  char at least for a period of time and will continue to provide a smoke barrier to prevent smoke

transmission across the barrier.

Figure 2 shows an alternative embodiment of an acoustic, smoke and fire barrier according to the present
invention. The acoustic, smoke and fire barrier 30 has an intumescent material 32 and a sheet of smoke

25  impermeable material 34 on each side of the intumescent material 32. The smoke impermeable material
34 comprises a layer of woven or non woven fibrous materials 35 with an outer coating of a polymeric
material 36 on the outer side of the fibrous layer 35, Stitching 38 is provided to hold the assembly
together. The stitching extends right through all the layers 34, 35 and 36. In the middle of the flexible
intumescent material is a fibrous reinforcement 40. The fibrous reinforcement material 40 within the

30  intumescent material can be a textile material such as woven or nonwoven fibreglass, a fibreglass mesh
material or a metallic mesh material. Preferably the fibrous reinforcement material 40 within the

intumescent material is substantially resistant to decomposition by heat.

In the event of a fire impinging directly onto one of the smoke impermeable material 34 surfaces the
35  stitches 38 will burn and hence the stitches will not provide an impediment to the expansion of the
intumescent material. The fibrous reinforcement material 40 within the intumescent material provides a

degree of structural strength so that in the event of the intumescent material charring in use the char will



void or ceiling space will provide a degree of acoustic insulation between
parts of the void or ceiling 15space. In the event of a fire, before flanes
i npi nge dWPat20p9BAt 0 one of the snoke i nperneabl e nat ePCAIAU20011E0877834 t he
polymeric material will prevent transnission of snoke through the barrier.
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fire barrier for a suf ?lClen time for evacuation ©
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Figure 5 shows embodiment of the acoustic, smoke and fire barrier 30 as shown in Figure 2 and
particularly showing that the layers are all flexible. The flexible layers comprise the intumescent material
32, the two smoke impermeable material layers 34 and within the flexible intumescent material is a

25  fibrous reinforcement 40. As discussed above the smoke impermeable material layers comprising a layer
of woven or non woven fibrous materials 35 with an outer coating of a polymeric material 36 on the outer
side of the fibrous layer 35. The fibrous reinforcement material 40 within the intumescent material
provides a degree of structural strength so that in the event of the intumescent material charring in use the
charred intumescent material will be supported to continue providing a smoke and fire barrier for a

30  sufficient time for evacuation of a building, for instance. In this embodiment the layers are held together

by stitching 38 as discussed above in relation to Figure 2.

Figure 5A shows the schematic result of a fire impinging upon the acoustic, smoke and fire barrier
according to the present invention from the direction shown by the arrow 39. The intumescent material
35  has formed a char 33 on the side of the barrier 30 which is exposed to the fire and the char has expanded
to that side. The fibrous reinforcement 40, while partially distorted, supports the char 33. The side 37 of
the barrier 30 which has not been exposed to the fire is substantially intact so that the layer of woven or

non woven fibrous materials 35 with the outer coating of a polymeric material 36 on the outer side of the

)



5i nvention. The acoustic, snoke and fire barrier 22 is simlar in

construction to the enbodi nent shown in Figure | and the sane reference
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hel d t ogesk@fendiito ki tafididxgdidBocdSecd hlﬁﬁmUﬁmSlﬂﬂarﬂllﬂgbV&ml dYirk 6 stok ORhikIOodThig W e 2

Fi gure 5A sho e sch tic result o fire i i Ngi n on .t he acoustlc
AR I (TR e Y A ARt M A

di r ect i omvasiaowrefoyt i imcusadl starwdBout i or sidkes dlexible n*&harpkcalxdes Bﬁacblaﬁc bapriered a
EEZ; ﬁgs %gr)(()ss}?hec ogido? thé r(hoti pr ceﬁﬁ‘%gpla%ln%g ea/[grbtﬁgsn?ozle o r?@g r‘Peonf haéigo th P(ffég'argg th
parti2l | yhedlﬂstftwbbd;irnswpcpm@t thh emada &nansB3 o tﬂ'hrestsfﬁiero@?spacfe nhig: dvartof e 30

whi o ha s, ) ohmBERANSHPARRCh:llr hIEALL TR ihimSUABHABD Mlokdtanl B AGL: SRLIAL the

| ayer of woven or n woven | brous materi a out er coatl ng
a pol ynemregelﬁﬁqaémngjer Fespific basder oAittieersamgd tiae whiletthpafibrous mdtenal on the fire side may

disintegrate the barrier on the other side will prevent smoke from being transferred across the flexible
barrier,

30
Figures 6A to 6C show alternative installations of the acoustic, fire and smoke barrier blanket of the

present invention in a roof space.

In Figure 6A there are two layers of the of the acoustic, fire and smoke barrier blanket 56a and 56b

35 fastened one to each side of the upper rafter 52 by means of fasteners 57.



WO 2012/ 009742PCT/ AU2011/ 000775 fibrous |ayer 35 remains intact and
prevents snoke transm ssion through the barrier for at |east sufficient
time to emabkbe/@yrmeuati on of a building for instance. TireTstlU200l©67738 have
burned t hrough on the charred side of the barrier but still exist on the

unbur ned |$ridgre 88 {heﬁ:l o 190 Yay &k of tHeo@REMA6lIs1IE fifeSand Endke GhtFierSlahkdt 06c%anti B6d

i ntunescent nmateria an conp a formul ati n, expa abl e hite

bi nders a(?flf“‘fﬂtag'qudﬂei’gwg URPS™ § ﬁé ggy F’Faé‘if"[t}ulasée"ﬁ'ﬁgg 5fw‘§/\ﬁ¥eésh°d\’l\ﬁee’ﬁmﬁ %Feé i 1l
expand amg aClbar onk Of PiiidY istlehigs, Sttagpihf orcaplingbarri er to transmi ssion of heat
and snoke. Such an intunmescent material is made by Promat Australia Pty Ltd
and sold under the trade mark G afitex. 10The fibrous reinforcenent in the
i nt unﬁscem‘igm‘aﬁemiewlaremw ldyers af thosfeine 20ustio firamod emokk blriegliaky Seeand 5Pdl , a
f10regl ags, JESDoPIRIE AL ufler g 3% 8 lbéhs DRARAREPEAR tayel 1 ORVARRE

non- woven ou 3 & 2 f1brous terial such as fibregl ass
and the ateeial %@deablamgumﬁnuptfpyﬁ%bweeﬁﬂte@r rbﬂlowmyarqurthq%a;ftlggﬁélgy@égshowsa

pol yuret ha fﬁr%&#{o'n@re aPRY &kt by cmrg@fxalawmdua?ag NG o BRkYrbDstic AT BRY

i ntunescent material nmay have a thickness of from1l mmto 10 mﬂdependl ng
upon t he smekpherriseblagspt ﬁ“éﬁ‘?|h%ﬂ*1’eﬂF‘i“§j“El‘raéerGa'EbﬁéWdé"%eth’sttV ah58Ep15196841B1 i cat i on
of the acpus dg&rsmBMg%r &nGe SMBNEE tdIAR dcpdratbll AHBhghak o lah@s pre emeAtn thgvent i on.
In this enbodi nent a roof structzre i.s schematically shown and the roof

st ruct ur EMBPAINGE PiERAY beypere than Bi9dayers R POBF SEBUYY | ower rafter 54 with a

sheet of the flexi bI e acoustic, snmoke and fire barrier material 56 fastened

t O. them %nugruree?(sthows an ag cg?e lt\ll\o'(f?nen[g] du(!.I %5’11 nzvhlcm 1? wrdP)Fe%qgng%Ied @trxé 8}: tﬁ %eﬁﬂ%e

whi ch oc S 1h one he roof space
travel | i nig nrchcrwgtmrpméz fwigh otmdirovgskp 63 tvrprqvm? cpmpfte sqyarage. ynorma cwrtwmaqhe I n

ff Vlé acou 1 in c O (]
e 6‘(‘15 'Mr,#p&ggﬁng?o 3 @k a Etnwkﬂﬁgfowﬁpg@{ HBK%E thd'&icf kkd Bk obarfeliheer

provi des a barri er across he voi he roof or ceili Nng Sspace.
In the eveppresemnt @#ﬁ?@éw&f‘c’fmﬂﬁla?fbpf?‘ﬁ“‘d‘ﬁ@ aphynfoke frof Betinggipe t@ﬁé{&@"d%mﬁéﬁéﬁ t he

f1exi bl e Mabieri@gpindictiges Bf tﬁé’ﬁﬁﬂgat@@ﬁn;&ﬁfﬁbk& ddfieaddb@thet i ddshed. F@Sbm@ipptn&xﬁoﬁsoof
space. In the event of fire then s infri rier wl

cause t hd ‘?"rff’?!rPéé‘t‘f‘éﬁi’e’ﬁ‘gf@ﬁ"’é}ﬁat‘i‘j&” H’afCBallé’?g‘ %S%’i"&‘iﬁm\’/ﬂ f’e tbvlpéévgﬁtca'heat

transfer b@-@;ﬁ}ﬂSdSsebzhﬁelpaf joined togoiier bdficre Syipiveatibi. MAe whdi [hyerstchrebdjbib¢davgethealtyeati al on
the fire s Qarrler on the other side will prevent

smokef r 6???‘@8? ?@X‘f’?gaﬁg&é'}grbéﬁp%'&%ggp t'he flexible barrier. 30 Figures 6A to

6C show alternative |nstallat|ons of the acoustic, fire and snoke barrier

bl anket qj :reh&?shgr se%eanrglrﬁfn%{% %@:0{ o?a 5?)9](70 A %Efnstanf(e elek(): rnalﬁhﬂggﬁg%né her e

are two Ia%} &cous Ire an arrier nkef 56a
and 56b 3!5*bmttfeznm Uw@xqe@a%a@waéprdendotfanteh)egampérp of it praerig 2f thy piseeahs of

fastener %n\%ﬁnon 7¥\Qltgg%élp&%ﬁzﬁgﬁrwﬁ%ggQZ\%@gé My frie g%eof@xge hdghGeats two

| ayers of acoustic, fire and snoke barrier blanket 56c and 56d
f ast &fed ma@erl@hé”gma@d a0 prenint fgshand smakerfeam g5Bing jnterte pige H’F’ efegtgitd ptfes Y. The

two | ayers@m@%h&ﬁods%e‘?@rﬂaﬂ&@@& Rgdrs dFhe@lonhRaStripQh the Gate@hibif hg pre&Tnt incdating,
strappi ng_or Stalln%ﬁﬁ? @B ure 6Cthert§ g)rtgtwo Iag/ejfhtw lt eofbthe
acoust i c, M {reasRE PRARRIY SFRATALTY 9Pl e BB ORI PRaHion. The two layers can be

joined together by at least one of gluing, stitching, strapping or stapling.

30  Figure 9 shows an application of the device of the present invention used for prevention of heat transter in
the event of a fire through a barrier. In this embodiment a barrier 80, which may itself be fire resistant has
a metallic material pipe 82 passing through it. In the event of a fire the pipe could conduct heat from one

side of the barrier to the other which can be undesirable.

35  Impingement of heat onto the pipe and consequent conduction of heat along the pipe can be prevented
according to the present invention by wrapping around it an elongated strip of the blanket material 84 of
the present invention for a selected distance away from the barrier as shown in Figure 9. There can be

provided a small overlap 86 to provide complete coverage. Extra coverage 88 is provided where the pipe
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fastened to one side of the upper rafter 52 by nmeans of fasteners 57 and a
| ayer of a heat reflective material such as an alum niumfoil 58 between

t hem Thewbaweroopaet of the drawi ng of Figure 6C shows a&cCmagnfiooet7rson to
nore clearly depict the configuration of the layers. The two |ayers of
acoustic, Oraigeg BroBfitknhS FRHL bp?pﬁ'JaHi‘ﬁé thP %ﬁﬂ&%@:@%&dﬂ@mﬁ%‘;m ERISGRE bakifer | Eia1CAN
be joined together by at 1east one of gluing, 10stitching or stapling or
can be alT®ed to hang separately. Al though two |ayers are shown in this
enbodi ment here nay be nore than two layers in sone situations. Figure 7
shows an di tioning duct 60 ahout whi hlsvvr ed an el ongated strip
o t e e G5 RS oo oo S5 oG AN o greresel Tog oD
provi de dort @tbedxmememaagecoukm, mokamld feobuhidr isaosstruhial a%5\étrna[a¢uofaigag\hh§ bneprovi de
some aco uf £ | air h the event of
fire theqﬁen e an fh°g“ '“OFI‘%‘”?S WP %‘%Q‘géér\ﬁ“’élr?%"mpe eﬂ&arm‘@aﬁa"gﬁa%opgwsgf rom
getting ihtd 9% hed ion-oppmitk Snde@mdn)gmmtftacesmle stoy ef dcapps. ngolechge Sredhrrich@n be

el ongat ed;fl fid MiBYCPR mm% & BIPLNG | F i ons
there may b " be t t wo cersS ﬁgu gﬁ&a gegbtgsntd Sﬁﬁd”; ?‘gmﬁi aq;r%e%g??cé?&%\b %
present ifNABERIDS h:“feTﬁe“dt%hel C@V‘@’P@efé%{h hepk aafb\@mp Bgleyradundatdd lagd Wron| 0@P<ﬁé¢j

t ogetiher shef meacamw@ﬁmm AR YWndIAYRE S HRke HA m@ﬁaneeda&&%gtbetﬁe by at

20l east one of |UI stitching, strap or stapling. Figure shows an

ar r angemefitet gy 'B‘l"%fsghct”i’"dﬁ‘h&fe”‘go‘iﬂ“ﬁ?é”‘?(f"ét"r\ e gl "I“H@f"dﬁé@ “é?"é@tsi“i'aéaffs cabl es
72 passing through the pipe. The pipe has wapped around it an el ongated
strip of he eri al sent invention. 74 wth a erlap 75
to provi u(r:eonpf‘ e d L?aﬁlono eSmtOReeang\r}l'éen st offPij“fuégV{Oh‘ga?pﬁ?ﬂ‘fﬁ’é@cge frical
25mat er i akblesi lnlthlemwmdmeaﬁde rielarithe kmbtdiraend stowo keFiguro M geint iragvdrketyarduae

pi pe and ayers
o T 1a. el G LR R anT Rinc PO (AR RLMED Rod 8 Bol e B b BT

| ayers cd&f tfa*mﬁfi*‘ed*”@efbmsatfél“yndmg ajl¢)1>0rﬁe@t"v!dgél0hle¢ndtﬁ@kd&s@napmwscﬁam on. The
two | ayer,sce&an i vdnPhd 6 fest nedfb b@rrepfpr)éd @Ireﬂlﬁﬁﬁnd%ﬁ t1RfsmBkebnB Gre viklef GRLAT,
strapping or stapling. 30Figure 9 shows an application of the device of the

present IAVEAtT ©RPed SBHNd By e'iﬁ"é@‘éﬁ'?'%ﬁ“’éﬂ‘gfh*é%ﬁ“dle PhfeleEls shapntimbe dpeings 6f a

fire thr Qy;gmatamfaathrsleﬁ,b@dlmt th@medm&dh{yeeq&ang aPAEADIEE a §lgle WIBICRIKGRYL 4 t Sel f
beflre reS{Ftant aktsea allic terlal Ee 82 passing through it. In
At e

the elentMlf el FRo g OB R G CEe BT ipbia A T EmBPH
barrier tierd hg Wwukdmumpichyeesdn sdae sumiex&l rabl e. 35l npi ngenent of heat onto

t he pi pe and consequent conduction of heat along the pipe can be prevented
according to the present invention by wapping around it an elongated strip
of the bIFe'Bgukeelt’ shetsarfurdier §4liafiort dichepmeleand firerpaeiat Wwappefl anual swhaotiesttedi st ance
away I OB LNR LRilsEo 5B A alflnd I & Fiure 1B Fouif BarRFe iy Ol SR |

overlap 86 to provide conplete coverage tra coverage is provided
wher &5t harqgnpaestrupymabier bl gag 1a0PpdTyimdend he oowiaepaydesk and iavnddstening bivds r i er

by s pr efwbu Bk $6EneBBK 4@ liooBBsRhingls chRLRG i BRthe QY Jeir@GRLAREI dah 10251 €r 1N
a radl al nmanner.
intervals along the I-beam. The smoke and fire barrier could alternatively be helically wound around the

I-beam. Although a single layer of smoke and fire barrier according to the present invention is shown in
this embodiment there may be used multiple layers in some situations.
30
Figure 13 shows a further application of the smoke and fire barrier of Figure 10 wrapped around a cable
tray, In this embodiment the strip 90 of the embodiment shown in Figure 10 is wound spirally around a
cable tray 110 but it could be also be placed by being wound transversely and adjacent edges connected
by the hook and loop fastener strips 94, 96, The latter arrangement would allow the strip to be opened up
35  to allow access to the cables and then the barrier to be closed again afterwards. Other methods of
retaining the strip 90 of the embodiment shown in Figure 10 onto the cable tray such as strapping using
bands or the like are also applicable. Although a single layer of smoke and fire barrier according to the

present invention is shown in this embodiment there may be used multiple layers in some situations.

8



Figure 10 shows an alternative enbodi nent of snoke and fire barrier
according to the present invention. 5In this enbodi nent the an acoustic,
snoke andWi20BR/U99T2i er i s constructed as a strip accor dPAd/Adi291180¢776f t he
enbodi nents shown in Figures 1 to 3 with the addition of conplementary hook
and | oop fastening bands 94 and 96 on opposite sides and opposite faces.

The strip_of acoustic, snoke and fire barrier can be either used flat such
as shown 1HOYENRFhis sgecifieationyanious gisplipns pAve Biep givert ssumite eops faheghveaimptbubige
shown, f oivdnOi&d QA& @imited blaGtisrR Sf thesdBGk nhy reklde iCOAR} ﬂ%@&ﬁl‘ilyedhsgékxexamﬁt | oop
fastenlng ba ds 94 and 6 on OE %te 10si des and faces enabl e fastening.

Al t hough &*8P ﬁﬁ?%gWQﬁﬁr'ﬁ?m§Wﬁ WY PRIy i er according to the present
invention is shown in this enbodi nent there nmay be used multiple layers in
sone situations. Figure 11 shows one application of the snoke and fire
barrier of Figure 10 wapped around el ectrical cables. In this enbodi nent
the strip 90 of the enbodi nent shown in Figure 10 wound transversely around
15a group of electrical cables 98 and joined using the conpl enentary hook
and | oop fastening bands 94 and 96. The transverse, rather than spiral

wi ndi ng and connection by hook and | ook fastener allows easy access in the
event the wires need to be repaired or replaced and then the snoke and fire
barrier can be easily re-wapped around the electrical cables. Al though a
bundl e of cables is shown in the drawi ngs the application of this

enbodi nent of the invention may equally applicable to a single cable.

Al t hough a 20single | ayer of snoke and fire barrier according to the
present invention is shown in this enbodi nent there may be used nultiple

| ayers in sone situations. Figure 12 shows a further application of the
snoke and fire barrier wapped around a structural steel beam Again the
strip 90 of the enbodi nent shown in Figure 10 is wound transversely, in
this case 25around a structural steel |-beam 100 and joined using the

conpl ementary hook and | oop fasteni ng bands 94 and 96. The hook and | oop
fastening is conplenented by the use of circunferential bands 102 at
intervals along the |I-beam The snoke and fire barrier could alternatively
be helically wound around the |I-beam Although a single |ayer of snoke and
fire barrier according to the present invention is shown in this enbodi nent
there may be used multiple layers in sone situations. 30 Figure 13 shows a
further application of the snoke and fire barrier of Figure 10 w apped
around a cable tray. In this enbodinment the strip 90 of the enbodi nent
shown in Figure 10 is wound spirally around a cable tray 1 1 0 but it could
be al so be placed by being wound transversely and adj acent edges connected
by the hook and | oop fastener strips 94, 96. The |atter arrangenent would
allow the strip to be opened up 35t0 allow access to the cables and then
the barrier to be closed again afterwards. Qher nethods of retaining the
strip 90 of the enbodi nent shown in Figure 10 onto the cable tray such as
strappi ng using bands or the |like are also applicable. Al though a single

| ayer of snoke and fire barrier according to the present invention is shown
in this enbodi nent there may be used multiple layers in sone situations.



Thr oughout this specification various indications have been given as to the
scope of the invention but the invention is not limted to any one of these
but may reei2d/G0p742Wo0 or nore conbi ned together. The ex&EPHIAARIHIGOTIEven per
illustration only and not for limtation. WD 2012/009742PCT/ AU2011/ 000775
THE CLAI Mot cAfViexi ble fire, sound and snoke barrier conprising a sheet of
flexible intunescent material, the sheet of flexible intunescent materi al
conprising a first side and a second side, and first sheet of snoke

S5i nper meapl e rah&sHiAkire Q-Guﬁdfaed §nhdk8 barfidrdempsink ReneNGelexitlf idtlnfXdeld Raterial, the
i ntunescent rr%t‘erlal and the first sheet of snpke inperneahl e mat eri al

bei ng f asTesh &flex tyle pfumeseeng patghig sorpprising a fishsidsrand p SeF?'é‘)éidBi aad figst hpss sEsgmpke

mafj eris?l ?Iﬂd'mﬁatﬁﬁﬁﬂ?d; Gr’(‘k&eﬁrlsﬂide&mhkﬁlehtm}‘)ﬂfm@iﬂ{uﬁlemﬁ@d’ateahl aAdthe mél ﬁeﬁ@,nd f
side O the, s et exl .e ntu cent the secon sheet o
aroke | npRPiRarens B R Bt P LB iR <PBe it e Bl wRERO REPHee

of fl exi hdnéasmdndngsaehimakaingrerradable hiaeriilionstesannﬁ sdeod thd sizhedflsxioié snmoke

i mper ”E‘aer%&;%sQ%m{ehﬁ'anoct?m%n%'sﬁegt&séﬁ& S%ﬂné{\é?fé?b[} z%%ea%t 5&%9&5

mat eri al an a coatiln neric nat rla on at one Si
t her eof . sXeAf fhe eheptiplf §e>fﬂi>l¢ etun@mmdnamdl Serfteand agepidoshestsofismokg impemmeablgher ei n

the speetn ol éo%hméaa W EVeh BERGE e LB hf fibkous 91'3’113{1&1 3fPa &a&@ro@y bé\%rh&l% of

expandabl e graphite,” binders and plasticisers. | exi ble fire,
sound andn¥frisken % ket Peersidgshereat.al ai m 1 wherei n the sheet of flexible
i ntumescent material conprises a thlckness of froml nmto 10 nm 4. A

flexible fire, so and ri.er in Caim erein the first and
second sifeet s %ﬁ ‘%&f’s?fﬁlf&“ri%ﬁﬁééﬁ"f?gé "éerﬁ‘h‘t“ z1”?;“1 W&S'ﬁﬁ‘r'%‘essggeé(’tf¢€5}b§d1’t5@§5°‘fﬁtbrous
mat er i al .mat&ial Anipliex b fraubticnef expandatle ghaghis hirders bad plasaciseas in C ai m |
V\/neref'5n the coating of a polyneric

3. A flexible fire, sound and smoke barrier as in Claim | wherein the sheet of flexible intumescent

material comprises a thickness of from I mm to 10 mm.

4, A flexible fire, sound and smoke barrier as in Claim 1 wherein the first and second sheets of

20 smoke impermeable material comprise a fibreglass fibrous material.

5. A flexible fire, sound and smoke barrier as in Claim 1 wherein the coating of a polymeric
material on at least one side of the first and second sheets of smoke impermeable material comprise a

polyurethane polymeric material.

25
6. A flexible fire, sound and smoke barrier as in Claim | wherein the first and second sheets of
smoke impermeable material are fastened respectively to the sides of the sheet of flexible intumescent
material by at least one of gluing, stitching or stapling.

30 7. A flexible fire, sound and smoke barrier as in Claim | wherein the sheet of flexible intumescent
material comprises a fibrous reinforcement. -
8. A flexible fire, sound and smoke barrier as in Claim 7 wherein the fibrous reinforcement
comprises a sheet of textile material embedded into the intumescent material.

35

9. A flexible fire, sound and smoke barrier as in Claim 8 wherein the sheet of textile material

embedded into the intumescent material comprises woven or non-woven fibreglass.
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material on at |east one side of the first and second sheets of snoke

i npernmeabl e material conprise a pol yurethane polyneric material. 25 6. A
fl exi bl e wore12/mgund and snoke barrier as in Caiml wheceiav2bheodi7zsst and
second sheets of snoke inperneable material are fastened respectively to

t he sidesiof tRaeghledte, Qfmcfdn&&rh@de@aﬂn&ta@m@ﬂﬂtwHE?eInﬁihE HectRy Naliblé Baslescome of
gl ui ng, stl tc%ﬂg}(or sta g [307 A flexible fire, sound and snoke barri er
as in d alirt 874 fR mgﬁk; pOBFMiYtaxi bl e i nt umescent material conprises
a fibrous reinforcenent. 8. A flexible fire, sound and sm)ke barrier as in

Caim7 er ei u f nent rises,a.shee
mat eri al V\@nbedge%f(hﬁe [r"e ﬁ ds‘mdf u(;r}egzérgnrtasﬁ% ]alm | I heregthe e, S,&l“?dl aé’xfrﬂ“iﬁ(éthfm? e,
sound andecogwppkes abelprgaestrigghd wnﬂaamgm@wmmrrgnwlrtah@igmetomﬁlenueem Hoek ardt er i al

enbedded j,pt g &h%d M YRS GERt o nd.al é%‘ﬁ - I non-woven
fibregl asg% W fZISOgﬁ%MPC'Iﬁm g %tu @O %S 1%?3%\(% cee>9<| ble fire, sound
and snoke barrier in Cdaiml wherein the sheet of flexible intumescent

material onpra aaﬁuaﬂ@%@,{d B Shoke 8hrAEQLAEBR sheel df: ﬂeﬁbfe lﬁa&héabe%t rfn!;tEr‘?a’l ggound
and snoke barrier as in Claim1l wherein the tire, sound and snoke barrier

5conpri se¥edR! B difgatBessE mgterigl KeME 3 ﬁFfé?)i"’rPg‘daﬁ‘ﬁB%‘l Y. g At ehsefiohsnokedges
iand cmrgl ﬁfﬂi&iﬂfel aﬂymktaw(oraﬁﬂdﬁlsm ot &% kieei JTgeBIe theuntede Agn Adial dme t}QmBsQSHeEtEbfd
ongl t udi na soun
sooe bar Pty FRRe N rAERD Suh et AR B o Mt b e e S Mo R
sheet of dndextdohd sheptod sm@«een;termabmmmhalm ngrse®hdigdeofitierssdet fifigiband a second
si de, and. teri . f. | de of
]

£ S YIEPL LS8 01 BN SR D 5D sl

side of the sheet of flexible intumescent material, the first and second sheets of smoke impermeable

15 material comprising a woven or non-woven sheet of fibreglass material and a coating of a polymeric
material on at least one side thereof and the sheet of flexible intumescent material comprises a fibrous

reinforcement layer.

13. A flexible fire, sound and smoke barrier as in Claim 12 wherein the first and second sheets of

20 smoke impermeable material are stitched together through the sheet of flexible intumescent material.

14, A flexible fire, sound and smoke barrier as in Claim 12 wherein the sheet of flexible intumescent

material comprises a formulation of expandable graphite, binders and plasticisers.

25 15. A flexible fire, sound and smoke barrier as in Claim 12 wherein the sheet of flexible intumescent

material comprises a thickness of from | mm to 10 mm.

16. A flexible fire, sound and smoke barrier as in Claim 12 wherein the coating of a polymeric
material on at least one side of the first and second sheets of smoke impermeable material comprise a

30 polyurethane polymeric material.

17. A flexible fire, sound and smoke barrier as in Claim 12 wherein the fibrous reinforcement layer
comprises a material selected from the group comprising a woven fibreglass, a non-woven fibreglass and
a metal mesh.

35

18. A flexible fire, sound and smoke barrier comprising a plurality of sheets of fire and smoke barrier

as defined in any one previous claim, the plurality of sheets being fastened together.
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snoke i nperneable material being stitched to the first side of the sheet of
flexible intumescent material and a second sheet of snobke i nperneable

mat eri al WO 201@08B2ond si de of the sheet of flexible inPaFAdReNI00HESer | al
and the second sheet of snoke inperneable material being stitched to the
second side ofs hhgnsheabudfand Lok BhrRer a0 TR SO Whe TRLRY di@hiity b Bedd Jr il AR
second sheets of snoke inperneable 15 nmaterial conprising a woven or

non- wov ers"WheRrigpreflisipedypardier et kst a1 Al ing seshing agtasting pol yneri ¢
material on at |east one side thereof and the sheet of flexible intunmescent
material gconprjses . a_fibrous reinforcenent layer. 13. Aflexible fire,
sound and’% rml(séﬁ%%\brler firgysoud af‘%s'@kép?ﬂ“’ffs {Rrie?imi 1A wherginghe rlyralityof shestsof freehdet s
of 20snDkenckéepetdraatibendmk @ hiatefladtiee mhtedia ke tewgat 4 @bst by srughpiidhgy stheet  of
flexible %g&ynescent material. 14. Aflexible fire, sound and snoke
barrier as'in Caim212 wherein the sheet of flexible intumescent materi al
conprises a fornul ati on of expandabl e graphite, binders and pl asticisers.
2515. A flexible fire, sound and snoke barrier as in Caim12 wherein the
sheet of flexible intumescent material conprises a thickness of from1l nm
to 10 mMm 16. Aflexible fire, sound and snoke barrier as in Caim1l2
wherein the coating of a polyneric material on at | east one side of the
first and second sheets of snoke inperneable nmaterial conprise a
30pol yur et hane polyneric material. 17. A flexible fire. sound and snoke
barrier as in Caim12 wherein the fibrous reinforcenent |ayer conprises a
material selected fromthe group conprising a woven fibreglass, a non-woven
fibreglass and a netal nmesh. 35 18. A flexible fire, sound and snoke
barrier conprising a plurality of sheets of tire and snoke barrier as
defined in any one previous claim the plurality of sheets being fastened
together. WD 2012/ 009742PCT/ AU2011/ 000775 19. A flexible fire, sound and
snoke barrier as in Claim18 wherein the plurality of sheets of fire and
snoke barrier are fastened together by at |east one of gluing, stitching or
stapling. 20. Aflexible fire, sound and snoke barrier as in C aim18
wherein the plurality of sheets of fire and 5snoke barrier further include
a heat reflective material |ayer between at |least two of the plurality of
sheets.
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