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mat eri al a first side and a second side, and first sheet
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i nperneabl e material conprising a woven or non-woven sheet of fibrous
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thereof. 25 Preferably the sheet of flexible intumescent materi al
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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 thercof.

25
Preferably the sheet of flexible intumescent material comprises a forimufation of expandable graphite,
binders and plasticisers and the sheet of flexible intumescgnt material comprises a thickness of from |

mmn 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.
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conprise a fibreglass fibrous material. The coating of a polyneric
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conpr i¥es "&“"F‘is'f'ﬁ”ﬂﬁ@e‘i“[e‘i"ﬁ‘PB SRipHs ryinfpregmeny lgyeli | | be seen that by this
invention there is provided a flexible blanket, sheet or strlp whi ch

can be 1 SRRES: ALPHIT FHSh ol st SEHAE YRS, Bl R bl
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such a void or space. Anot her situation where the device o

preser®® i ARASHICIPEMENRATesHRf fieur gmokegcraiisic 2404 gspicge duct of any sort
passes through a barrier and it is desirable to keep terrperature on
t he surfagamot ltmaeo rvi.ce duct a harrie
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The smoke ARG PABR a0 g S8l Mttt P! £ 5nhe Rooidn Sty
wr ap sort passes through a bamer and it is desirable to keep temperature on the surface of the service duct low
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 fram 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 nray 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,



30around such a service duct for sonme distance fromthe barrier to
prevent heat access to the service duct near the barrier in the event
of fire a to reduce the transfer of heat alo jce
duct or :\gét}ﬁgﬁé{%gn fire region. The service duct to akgiT’té‘ﬂ(f%lW"%‘
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r esi dequl e fle’ﬂfrgel ©F f“(r?ee“é‘g%%ﬂéf pluﬁ% s%%é “pbarrier conprising a

plurality of sheets of fire and snoke barrier as defined above, the
plural ity glieeBestmpPRINGF TAEbRRGANGEget her . The plurality of sheets
of fire and snoke barrier are tastened together by at |east one of

gl ui ng, stihischingeneestly deaibes ipygntion/hat tp psgistaithrupdeesandiprrafersnestill be madg trothe
snoke bar rac@inphdying BRMinghehittBod plRatd duiblitedd steme SBIRRI al | ayer
between at least two of the plurality of sheets. BRI EF DESCRI PTI ON OF
THE NGS This then generally describes invention but to assist
wi t h underlsthaddirings:r ef erence will be nade to the acconpanyi ng

draw ngs whi ChF%DlQWS Wl @Jh%xﬁﬂﬁ%%&%g&m?%éof)a first Qﬁbodme%n;[fla?ofusnc Pre Iaanq l?e
drawi ngs: Figure 1 shows a emat1 c Cross sect vie rrst
enbodi nent of &@H§EIFEding tp the PEeFrAt igYAAIRD: bl anket according to the

present invent F@tﬂneAshowsaschemat:cE&o&%E&oQW&h@F’!ﬁ aRerfefi REBbAifer PR Sustic, smoke
ative e mant of acoustic, snoke 15and

secti Vi ew o
fire glgr rier accdgr?%%merfccmfjhémﬁ'?cé’éeéﬁ’f V&Nt i on; Figure 3 shows a
schemati ¢ cr osEigeeé shoot a whemetiotros skation iew oﬁammtdt grbndimedt obpousst, is@oke and

snoke and fi ref'Q%Er‘i‘tE%co@mr%QEglEBtgseBHn\ten@onpr esent invention; Figure 4
shows a schematic view of acoustic, snoke and fire barrier of Fi gure

1 showi ng the GBYT 6shows aybpmaatic sigwofaspestic suolisvrd fie bastins pikipuse Ushewing the
acoustic, snokerndayetssr € barrier of Figure 2 show ng the

20 Figure § shows a schematic view of acoustic, smoke and fire barrier of Figure 2 showing the
various layers;
Figure 5A shows the schematic resuit 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 smake and fire barrier of Figure 10 wrapped around &

structural steel beam; and



various | ayers; Figure 5A shows the schematic result of a fire
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cable duct with a snoke and fire barrier according to the present
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Fi gure 10 nweappechdadstengerac.cabl e tray. 5 DESCRI PTI ON OF PREFERRED
EMBODI MENTS Figure 1 shows one enbodi nent of an acoustic, snoke and
fire barrier according to the present invention. The acoustic, snoke
and fire Bapqrindusag@the agppstic.smgkezngd &ryéf*ma*raccror@eltmhepriewfumgt@emltendmg across a
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out er coatidye@ 14 fhe pdlyrgeric material will prevent transmission of smoke through the barrier. In the event of a
fire impinging directly onto on¢ of the smoke impermeable material |4 the polymeric outer laycr 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
inveation, 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 middie 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 reinforcemeat material 40 within the

intumescent material js 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 intemescent material provides a

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



10pol yneric material. The snoke inpervious material 14 is fastened to
the intunescent material 20 by neans of an adhesive |ayer 20. In

nor mal uis?ﬁg#@gongﬁgustlc snmoke and fire barrier accorg%ga\w&ﬁllk&gﬁ
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the fl glble |ntunesc?nt material is a fibrous reinforcenent 40
fibroub r efHPGFEERBRT  mat eri al 40 within the 30i ntunmescent materi al
can be a textile material such as woven or nonwoven fibreglass, a
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The fibrous reinforcenent material 40 within the i ntunescent materi al

pr ovi des %; gu?qu s%g\vs :{mb%i&llm'érﬁto"'trhglmo%hg Hg{] QI'K? lﬁrc Bprrarér SP as s%@ue'n 1%\{"1%{?;[8. "%I\d the
i ntunescent® mat e
pamcularly showmg that the layers are all flexible. The ﬂexlee 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 waven 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 cvent of the intumescent material charring in use the
charred intumes@nt 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 fayers are held together

b'y stitching 38 as discussed above in relation to Figure 2.

Figure SA shows the schematic resuit 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 waven fibrous materials 35 with the outer coating of a polymeric material 36 on the outer side of the

5



WO 2012/ 009742PCT/ AU2011/ 000775 be supported to continue providing a
snoke and fire barrier for a sufficient time for evacuation of a
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outer sid an‘?gf thcngof‘fs{:al@é Qe lpéye%ed %’ém tth:ﬂmE 'thlbrfugl'tjt% tl{e?'thw [Qx['(%?{h? n)tof s&gce by the

mat eri al O wt I nt umescent
st r uct ur alb@gies Brefedh indts vsuakefatq withpHa ﬁeve ﬁmoltsﬂhetfheblp htfm*re@c’é?ﬁta" mwetcub@rrwr

charring iafrodd iR vblaer mhaabrcedeuu@tspuwslemt e\mtoetm@t odMitkihg RRnSHEROIE BAf dpfee
conti r‘%e tt{e(r?\t/hleqlemge Elarner wlﬁ?prgfgrgt thel si’n%kebu?élhsrfér% thzl.c rest ofa the roof space. In the event of fire
then flames infringing on the barrier will cause the intumescent material to expand to a char which will
prevent heat transfer across the barrier. At the same time while the fibrous material on the {ire 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 acoustie, 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.



30sufficient tinme for evacuation of a building, for instance. In this
enbodi nent the |layers are held together by stitching 38 as discussed
above in r I Figure 2. Figure 5A shows the sche J |t

of afire Y%h%})kgﬁ%}dgupon the acoustic, snoke and fire bgﬁ}i‘@?‘m’%}n%
according to the ﬁresent i nvention fromtg_ direction pown qk;y L%he
arrow 39. UTRETE B Hiseatedis Hedt iear the 8vie,d e wf Hagke LB RNk s S65end fhd

si de of t hgtharte bl&l’sad39ftvmtip@h rafer XYoRed of Msttles S7iThe narahetshen @haifedhasther
expanded to that s ous rei n{lorcemant 40, while partially

di storted b}gu%toqnfgp%‘?%rgg ﬁcmngs“ FPPINE OSTHUME37 of the barrier 30 which

has not been exposed to the fire is substantially intact so that the

layer aqf Wyg&e@é u{a%e\e@m&réaf%%é.e 5@%&5%5 ifRd a%d%ok%zrhertbiaﬁke@s@c%d 56d

coatlng po y rc terial he outer sid

2012/ 00974@%*%@@@1%@@@5 r#ﬂﬂb??dusﬂef*wéfasl%mr%m dd@fer ?ﬁﬂ&&% ff‘-‘&ﬁﬁﬂm
prevents sipdsia sbd’h&@&rﬁﬂl@ﬁht@rﬂ fdi N8 Bertthh, bﬁ’d’lbW@lbarf @Tthe&ﬁ'aﬂu%aﬂ'hgure 6C shous a

sufficient ti to ena e tio

St t ches. BAHEEOTG PR R SaGH ool ey e i mieR 2T BRI 47 e
but still sexkeStrrenblinke aumbuhentaefiesm\(d@yalan &ljpinainggethér ty heleadve di sieng S
in Figyre G L&k TPl 3ERe & hi

f or rrulglgtl (%m%h' g%r%taﬁfﬂg %L E{!?{%\ ook Rzﬂ;? G %?%d@?‘guggﬁd SIL asttl3 CIO ‘E?a'rnst '% 0
make a f| exposieentgremivdie "Wfﬁ‘hal‘i ‘W@W’%é&t@d“%‘@ls expand and char to
provide a significant harrier to transm ssion of heat and snoke. Such

an i ntunesgent terial t Austr d sol
nder the HeRdanE R B TR rchbabo s PRry s el ottt o hdediler
i nt umes centie pratre inveskiomdywithe smalveredap Qito mcr«ndcwomelrte favinagey Inanesnahednditipra the
a fibragl %ﬁﬁnt gg%h. Q}m[@c&b@é acgasn@mw glfé.raﬁ DB nISBIGhRd Akt lnT}Q%vWP}!ﬁﬂe ol

non- woven O can brous materi al such
fi bregl asdryhdcanHBaGEt W e&aact w\ eyt bl %ﬂ?qke frprm ggtinednte FPﬁvlrmdmomng duct.

instance bi@e aveRgpind e@leidmiR elmga@adlsaﬂp nappé ddedechyge&ennaydsm Fdﬂbcﬁr&laﬁﬂlc&ﬁ)ns
pai nting. 15The .int mat

t
o o 10 BRI o e Rt o' masB o B PR BRSfra e i B o
first posse b;bp}aecbqapﬂratﬂmrhmmd@cfgemhéefa@@msmtmp The ve [gad cariplandd saertheby at
bl ankef, of X ok nLLa lidoNi s enmbodi ment a roof structure
IS scﬁ’tgrrat!?a%tgﬁ(fg&g‘tﬁ\g{/\%ﬂ%ﬂ%{g ﬁk Em#agétgr ucture 50 includes 20 an
upper rafter 52 and lower rafter 54 with a sheet of the flexible

acoustic, ﬁgml@esnmnahingenam fol Rbted¥BA Sal pie 75ﬁ1dff@sﬁs&n@¢eet~.mm b@m am ssing
extendlng bet ent In this arr an or s

cccur's | n UEHHEN BRI O Pie M SEPRUBEET O T ROEHE At g Hese

travel | i ngnveiitioo Ggtvith osntablevalpes o paride cnin_ptetee:ovmé Isphacentyy fitehie intumescent

barri 5 the?Itlfvﬁﬁ’Lx l:uQi h& re»“éﬁt"l@lxtaﬁs%oﬁe %ﬂn’i ,gb%f’l% u‘ﬁ’n I%HSE ZQIIB] el%éﬁ%%?ca&?sef*' r
provi ar he

flexible barrler an acoustic acr os e vold o
roof or cepmhé¢ wghogbca'eélerelw Phiavo dayern of 18 Slapgpdstrined the maistie! Phbopreseptanvertion.

the roof SRARS layér cddR rap;tna&sef,zl;ﬁm B j§indaas dein@i be kel abpliRAt@Y E1He thd 1By eSIRKER:
transfer to the rest In.the eyent of fire then

flames i nBMFGIEYEH aﬁﬁ’ét %é?gﬁl%rr‘g Wt"lﬁin&’éﬁﬁl’%‘&f’ﬁéﬂp} "t umescent materi al

to expand to a char which wi || prevent heat transfer across the

barr| e3r '%t u erb sh %}hgﬁomtll: t ige ofiﬂc%Fe?e“ﬁn%ﬂao%ruﬂsﬁ%lforcfppevgrn%n I)l* te tl‘%ﬁsfje?m

my di'si nt arrirer on revent
from bei nghetemnsffaé“mr bepugiortegisr. {Hbis pkodinsnie hﬁﬁ&efﬁoewhm*@oaymsgweé%e r@%\sr%has

6C show alyt,@tNRtdaealiphhs BRbdsatd (FOSnGE Intthevae BthStré Gie pibd E0@IdABHLE B Bom one

barrier bl anket of the present invention in a roof space.
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

7



In Figure 6A there are two | ayers of the of the acoustic, fire and
snoke barrier blanket 56a and 566 35fastened one to each side of the

upper raft ans of fasteners 57. WD

2012/ 00974 @b&?ﬁ’/&@%’dﬁ/ 000775 In Figure 6B there are two FEPUPEEITHhe
of the acoustic, fire and snokeé barrier blanket 56c and 56d fastened
to one si @St PIoHEN tiphsEter bspreadingsbe tagriermatprial wpung it noinepeging The bamer i wesdial
| ayer s cammdn@erj 0l ned together by at |east one of gluing, stitching,
strapping or stapling. 5ln Figure 6C there are two | ayers of the of
the acoustic, fire and snoke barrier blanket 56c and 56d fastened to
one side dfigwhd shppen attafatierenbadipynt fsanke of fifedairienesosdiigto &n gresent la\}éﬁfon

of a hepat ]Ft &iid e‘?rﬁ)B&l}ﬁ@nt %taﬁé]c'ogshc %HSIQ aﬁé?n@@arﬂérqmog%ﬂ%af 2k smg’gccorgmg any "bne of

t hem | ower pa raw n
magni f i | c at‘heoeﬁﬂbpéjmﬁ'ﬁ? BowWR BARUTES I w,*th thﬂrﬁédlafmﬁf cejeplemehiony heefk anfhipop fastening:

The two | aueds94 @{id %Q}QUﬁﬂok&md@slah@o@@ﬁltemkﬂxeg Efor&&usm 30K anPEIE b1 can be
heat refl GC@I ve ﬂ g\n be ]J 0| ned t qget her 6%% | east one of

gl ui ng, 168P5¢EAIMA u%’ A5 SPAP M TR T 0T P BRI sPiFINE arors arpii g st st fr
Al t hough twumul:cayérgsrea? edshtharormpienichiag heoioad toop Rktetigy @NAITBY addeD6 16D bfposite

t han tlvﬁo lsﬂiXseJnﬁ fdc%uﬁgﬁg&énbgaﬁlfh V\ﬂ;ﬁ aﬁﬁ%lgﬁgﬁ o? sn?o X\% f'a arrler %w%dr %tothe

air-conditionin an e rip of
the mater maqwrtbfﬂvmen is phwava iy this profesd tmepiihgomey ttewsesl ﬂsiﬁmlellaye'w érspapsigationg
provide conplete coverage. In nornmal conditions the 15w apping wl |

rovide s stic rmuffli for air Si.n hrouhthe duct. In
Phe bvent et S siohe (PRl nan i kR et Pa et BT oS onepAer g lecon
heat and sawdselnfiriomtgdineattig slrmﬂﬁoﬁtmmd;maﬂntdmhuromglmglaiumﬁd tra'ﬁh&rse!y around
over | 2]Bp' Q%ro%gg?e?ecg caltcmes@k %gﬁ eﬁ%s:ﬁé trh!r Pon@%erqgry f.‘&’o'ﬂ%rc? 19%1‘&%%\1% ands 54 and

desir cat1on
el ongat ed %t ﬁmzﬁfcr%ewethmhaé piigg] wipding 49e cw@cge'nhy hom@ﬁﬂqob fasterEh el loppensy

| ayler S far&uﬁ@ @-ﬂ@l:\ie@ldhesﬁ’i&aﬁsia &l vy réBﬁlrdd@} 1@@5&@ Qﬁeﬁe}ﬂ@f{: sR8fQhEfire barrier can be
applicatio

can ef her by at 20l east one
P o Sl (4 g ero Gt Fhe Pt ek Al b O hale fEfotodis Shahep s praing e
ar r angemenpplicaion pf ol ewbddrenif tha inyeipien hay ﬁ]ﬂdlyfaﬂj’hc&iirlﬂb asioge @beAlhbehla
oL 2 SRR RS AU 0 PA B R Ol 2BREH 3 Ul

el ongated s esen I nvention
smal | oveﬁheﬁpnar@ewdpwbmiedﬁerewmmﬁem@mmr age. In the event of fire
the intunescent 25material will expand and prevent heat and snoke

fromgettiﬁlgtot;}g eandeectrkcal cabl es. For sone
appl i cat i GHE™ 'R Br@Py! 8107 &b ol ang e A iSrtrARREt ey strestura g
mat eri al o#ant hgarmmestepmo éfmeenbodinent shhen ﬁt\MguPealybed’\souﬁdiﬁhnbersappﬁ thedase

Separaztse|¥09£d ?HQS' eQ(Q% a%efoo% mnr%l:%ﬂ he% tplleor(!:nt hag aV\ﬁ)]o % em %n
ether ore SEreen H‘ Stha s

be j oi Red 't east
stapling. % and 96. he hook and loop fastening is compfemented by the use of c:rcumferenuaf bands 102 at

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 | 10 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 cahles and then the barrier to be closed again afierwards. Other methods of
retaining the strip 90 of the embodiment shown in Figure 10 onto the cable tray such as strapping vsing
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,
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30Figure 9 shows an application of the device of the present
invention used for prevention of heat transfer in the event of a fire
t hrough a Il n this enbodi nent a barrier 80, whi i

be fire ré@?&@gﬁ@yﬁgs a netallic material pipe 82 passi%grgﬁ%%a@ﬁﬁ%{.
In the event of a fire the pipe could conduct heat from one side of
the barrier to the other which can be undesirabl e. 35l npi ngenent of

heat onto TieugRoupthisaPedifCQRS O&teeIThdiGANEUSLIbER (Ren oG e Rop T tHe AR eRioR But the

can be preyent.ed according to the present .nvention by w apping
around it ﬁ'ﬁe"é?“o‘ﬁ&ojﬁ%edsf? g]yﬁ’ “%?t}hfcﬁe UHPRTRELS OO M cambigpf tqgpther. The
present i nsxemplesane fion per ibelraiot edy cdsdtdmdgitanamy from the harrier as
shown in Figure 9. There can be provided a small overlap 86 to
provi de conpl ete coverage. Extra coverage 88 is provided where the
pi pe WD 2012/ 009742PCT/ AU2011 /000775 passes through the barrier by
spreading the barrier material around that point against the barrier
in a radial manner. Figure 10 shows an alternative enbodi nent of
snoke and fire barrier according to the present invention. 5Iln this
enbodi nent the an acoustic, snoke and fire barrier is constructed as
a strip according any one of the enbodinments shown in Figures Ito 3
with the addition of conplenentary hook and | oop fasteni ng 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 in
Figure 6 or can be wound spirally around a pipe or duct as shown, for
instance in Figures? and 8. The conplenentary hook and | oop fastening
bands 94 and 96 on opposite 10sides and faces enabl e fastening.

Al t hough 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. Figure Il shows one application
of the snoke and fire barrier of Figure 10 wapped around el ectri cal
cables. In this enbodinent the strip 90 of the enbodi nent shown in
Figure 10 wound transversely around 15a group of electrical cables 98
and j oi ned using the conplenentary hook and | oop fastening bands 94
and 96. The transverse, rather than spiral w nding 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 bundle 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 though a
20si ngl e | ayer of snmoke and fire barrier according to the present
invention is shown in this enbodi nent there may be used nmultiple

| ayers in sonme situations.



. (” . . -
wr apped around a structural steel beam. ABQ?nS?ﬁées?P.épf oLy hoorrs
enbodi nent shown in Figure 10 is wound transversely, in th$%ﬁ%%§§ﬂ030“
25around a structural steel |-beam 100 and joined using the

conpl ementary hook and | oop fastening bands 94 and 96. The hook and

| oop fast HELFAIMSconpl enented by the use of circunferential bands

102 at intervals along the 1-beam The snoke and fire barrier could
alternatively be helically wound around the 1-beam Al though a single
layer of 3nokeAdlsibkifireesiyat midemokedemicriiomgrisieg asheet piflexibletintimeasesnt nasenal. s

shown in i sﬁee%ﬁ?l@ﬂbl%ne%&ﬁﬁﬁat&ﬁ%oﬁ?n%ﬂid& bl a%ecloﬁd/ §leS ardFir S B of
situations. 30 Figure 13 shows a her  application of the snoke and

fire barr |5’éPk°dPPqUP§f’GPé“aie@a\/9r“éWéﬂ sige pfiibrorhest edflsriblentypescentmatprjakand the first
e rrbod: Ims ntshéeméﬁweh &Qeaefe xﬁaﬁﬁal%ﬁiﬁ@ ghsteRato mib%ngderaf fib GHE DT :fi@(ﬂﬂ& wound
spirally around a ca i.it.cou e a ce :
i e v e Gy BL g = e el ek e R Mt ge B RSB st bend

| oop fast elerofsitxiblpmtutiesc@fit. matdnie! ndthe eﬁcomshanqenﬁmxmwmbableahdt@w liclbg

Eta:: :, IpeJI[‘ 0 t gﬁgggﬁ n%\g (sée%gndss?dte of %? %hec o?ﬁaueo% Jéuncscen? mtaﬁ1 eo I%rs]t? :E %eic%nld rslpeetf ﬁe
striplBo @moltchep@mabhhmmml ®hoviging anvivermen-1Oveo slteet qf fibrousarhitexial anéy

such as s

At hough: RARbAGHRERLnARRSS, Rect B gde/fer, nBe BBl drHRRLE rymoscen
present i W@ﬁﬁlucempﬁsss asfiypwiation of qipaydablprasphitee binders e elaﬁﬁsserbéhetfgséeld second

mul tiple lRMRGLBmdRe ?n%ﬁneﬁlbi& M@t%hs@ BSmprise': mgegmapﬁﬂm&s Hla&nﬁl%ﬂ&tlhé b&aﬁg dFthe
various indications have been given as to the scope of the invention

but the i APURERIRAE] GG lepst H’ietséj& of §e Lsypng FFé"“tS?'Fhﬁteﬁé?g WOk {mReEReab!p BptgEal
in twasor comprie & polhirdiale pelgadredateridine exanpl es are gi ven per
illustration only and not for limtation. THE CLAMS 1. A flexible
fire, sound and snoke barrier conprising a sheet of flexible
i ntunescenrt matdlekible fird, mnd rd@molof bafrlerasitbClim hivhanes the sitectrvé flexitilal
conpri sin rst sheet of 5snoke
i nper neab?:gﬁnﬂ%%eé?%zgfﬁafiﬁo@ﬂges?ﬁ%@&g&ﬁhﬁf t ﬁ‘gpb l'I%Xh.‘et of flexible
i ntumescent material and.the first sheet of snoke inperneable
mat er ingl being fastened to the first side of the sheet of flexible
intumescent material and a_second sheet of snoke inperneable materi al
on the sechnd Aillesblsfice Hand MEsmokTbamIeRss b T Hy b B8 At FACEPTEecod
t he secon dmﬁlkbﬁeperaéab&rﬁﬂf@lai ﬁwﬁgténeat&;ecﬁmty% ihakidAF Mg stearf BHEe ihRmbdaent
second side, of thﬁ speet ﬁﬂ t|bIe i tunescent material, the first
and secondSHEY S5 5 oL #BRE 1§$ﬂﬁ P@ material conprising a woven
or non-woven sheet of fibrous material and a coating of a polyneric
materigl op at f?e?t%f f?é‘ %‘ou%h de s&%ﬁ{ 530er Ts‘%'éfaﬁﬁ Pwhdi§n 30 gﬁ%&; FPhefidigxi bl e
intunescent materia ses a Fon o expan graphite,
bi nder s anejupésesst m@p@éq@@pnﬁqe ﬁblronsnemﬁmmms@cond sheet s of srmke
i nperneabl e material conprise a fibreglass fibrous material and the
coating of the polyneric material on at |east one side of the first
and second>sh eétf?’%k figgrequad prdsepkerpiceasintsin Arherge Befbrougreigforcement
pol yur et had@pdied 3kt boieiid Bitérl embedded Mhtd h@ttuRleRedtinfa@ralsound and snoke
barrl% as in Caim1l wherein the sheet of flexible intunmescent
naterlgl conprises a thickness of froml nmto 10 nm

6. A flexible fire, sound and smoke barrier as in Claim 5 wherein the sheet of textile material

embedded into the intumescent material comprises woven or non-woven fibreglass.
7. A flexible fire, sound and smoke barrier as in Claim 1 wherein the sheet of flexible

35  intumescent material comprises a metal mesh reinforcement embedded into the sheet of flexible

intumescent material.
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20 3. Aflexible flre( sound and sm)ke ‘barrier as in éal m 1 wh

the first and second sheets of snoke inperneabl e materi al %GQAUZOWOOOWS
fastened respectively to the sides of the sheet of fl exi bl 8eceived 05/10/2011
i ntunmescent material by at |east one of gluing, stitching or

stapling. 254. A flexible fire, sound and snoke barrier as in Caiml

wherei n thg sheeflexidfe fird, @odnbhlﬁi shlﬂkdmf&ﬁﬁ'lﬁ CIiBd Bivhadin &emlr( ioﬁ%ﬁanﬂsmoke
fibrous reinforcenent e fire ou e bat as
G o m B EBRS et i el OB RORR e s sl ooy
textil e mdwdsdinglloop fHseddebhnilsiteng oh éie oprosiredepdudinah@dgesrdnapposiBfaced. A
flexible fire, sound and snoke barrier as in Claim5 wherein the
sheet of textile material enbedded into the intumescent nateri al
conpri Ses Shover Rsxibledine. wrvpe apdisinikedygiries epmpriging #shbdt ekdldsibés ifitimescens waterdkl,

and snoke (Rakkc 1 ﬂe%lehxﬂuﬂs@én%&eﬂgﬂ@oﬁxﬁhﬂné zhﬁnmt%ﬂi@ ala Lbcdhh Béé QA&% Sl(ljeét oé

35i ntunescent naterial co rises a netal nesh relnforcenent e
into the SKekimpsrmeablemairial gniihe firgiside at theghest pf fiexible igumespqngsaptpriabard; theefirst

sound and smm@wlmp@ﬁea%fe rhaferfel @in@sdltcﬂ@fe & t8d fstlshie ofthé Sect SOMRIAN
e strip, the strip .having posite

snmoke bat her co S nelo
| ongi t udi r’r‘HFm%WS‘E 37?3 %&ﬁfﬂ°&£§?ﬁ%§m%6%9°&ﬁﬁb?aﬁﬁn?1£§fbéﬁ‘fcﬁ degr?agle
bei ng 16n tshet @fﬁbﬂﬁlbﬁxﬁmhe@ﬁgﬂ:ﬁaﬂﬁiamﬂ 2 dgond Meet OABE iperindsiiSmat&f] Yeing

ot o 0oy U0 SR SR i SR 55

i ntumescent nmaterra e's
conpri si ngmakeflmp@me@iedmtmbbompsmmvsn daen-anenfheetsdf fibleglats maferisinmke

| nper meab |c§atﬁ§519ar ﬂoﬂjmeﬂglmgtgtﬁal Br% £t?%st%hﬂﬁde%er%o?ﬁldﬁl%%ﬁéet & ﬂeL’bE >ﬁ'ltlgnl\f:(?xcent

i ntunescent nateri al and
materi al PREfeRg comprisshlibreus reinfarcementiayes; vehereisithe sheet gﬂfbablemwmqs@m ipterial

| Nt UNMESCeRbrmpraLeS ﬂoﬂﬂulﬁsmoﬁxﬁagmﬁcgr@iaﬁe%m@rs a%ﬁ?lléﬁlciséfpﬁfcmgld%em Qﬁét%f
on the second side I t he. 10sheet | exi bl e i ntunescent materi al

and the s&R8HdMBHREDPlgpate @Pﬁ?ﬁé’@ﬁé‘éﬁf@f%wwaérﬂdﬁkﬁ cR#iog of 3 Rabareric o

t he seconahastridleonaf lcish@lc sideet thffirstfah@set-dbld €hdetd bﬂdﬁﬁﬁ@ﬁ@hin{éﬁﬁlexhhta{al cdnlpfise a
first and ts of spoke inperneable material conprising a
woven or 33&%%5 OO | | bregl ass material and a

20 10. A flexible fire, sound and smoke barrier as in Claim 9 wherein the first and second sheets of

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

11. A flexible fire, sound and smoke barrier as in Claim 9 wherein the sheet of flexible
inturnescent material comprises a thickness of from 1 mm to 10 mm.
25
12.  Aflexible fire, sound and smoke barrier as in Claim 9 wherein the fibrous reinforcement layer
comprises a material selected from the group comprising a woven fibreglass, a non-woven fibreglass

and a metal mesh.

30 13. 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.

14, A flexible fire, sound and smoke barrier as in Claim 13 wherein the plurality of sheets of fire

and smoke barrier are fastened together by at least one of gluing, stitching or stapling.
35
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coating of a polyneriéinaterial on at |east one side ihereof nd t
sheet of flexible intunescent material conprises a fibroust¢T {8011/88077s
rei nforcenent |ayer, wherein the sheet of flexible intumesBesstved 05/10/2011
mat eri al 15conprises a fornul ati on of expandabl e graphite, binders
and plasticisers, the first and second sheets of snoke inperneable
material cBapriAsexileffirg s@gd aglsmbkdiroissasiaChin & wiarth thégueiinbf sheptsoff fige
POl ymer | ¢ (IRLRIL Bl hul: 18RS nORRrRd O nakrid BSerbblals AL SRCORY pruvatity
sheets of snpke |npernea% e material conprise”a polyurethane

pol yneri c okeheeft-i al . 2010. A flexible fire, sound and snoke bather as
in daim9 wherein the first and second sheets of snoke inperneable
material are stitched together through the sheet of flexible
intunescent material. 11. A flexible fire, sound and snoke bat her as
in daim9 wherein the sheet of flexible intumescent materi al
conprises a thickness of froml nmto 10 nm 25 12. A flexible fire,
sound and snoke bather as in Caim9 wherein the fibrous

rei nforcenent |ayer conprises a material selected fromthe group
conprising a woven fibreglass, a non-woven fibreglass and a netal
mesh. 3013. A flexible fire, sound and snoke barrier conprising a
plurality of sheets of fire and snoke barrier as defined in any one
previous claim the plurality of sheets being fastened together. 14. A
flexible fire, sound and snoke bather as in Claim 13 wherein the
plurality of sheets of fire and snoke bather are fastened together by
at least one of gluing, stitching or stapling. 35 15.A flexible
fire, sound and snoke barrier as in Claim13 wherein the plurality of
sheets of fire and snoke barrier further include a heat reflective
materi al |ayer between at |least two of the plurality of sheets.
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