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WD 2004/ 072531 PCT/ AU2004/ 000144 1 DAMPER W TH ROTARY
VALVE This invention relates to a device for

w@e@nerssng fire and/ or snoke, toxic gases andPCT/AB2004/000144

i ke fromspreading fromone side of a barrier, such

as a wall, floor, partition or1the like, in a
structure, to the ot ] nert ur e
whi ch extends 5 t hids) Y ) i cul ar,

the invention is primarily concerned with an i n‘proved
formof fire danper for location in concrete slabs
flonisrinventibe rélatesrte aadeVicevior mementmg fire-andderesmoke, toxic gases and

e ke 308 ceeacing Yoo SHE oL et S0 28, 2 8N i perttion or

QR@'hkénﬁSa StAGIR, kdtl@@mbrbweedwrbhagn@ntwmr@m akteflds
10 pi pes, conduits or ducts in walls, floors,

ﬁbmgh thadasher. tIn@ariquar, the inveatipr issprifarilyrgangerned with an

r I
SR i 8 e PBE 303 5L 1Seb g i goors and
NR&IRY dfarhultirstbreyi mdldingsl asti cs material such as PVC,
rubber, or a deformable netal or conposite naterial.

A common type of fire collar conprises a 15 net al

ﬂénréraré‘hr‘\ Bné f\ﬁéb@ﬁ?or msegwég v@hléﬁ’% 88&d to prevent fire from

penet at| ng pi roma ast| CcS
repireadiab thioughteperteiges monmeiiy consututadeb)selsbemg aslsabiated with

e i 57 LSR5 5 0o 2 8 e 8 bepers and
Efdo%ﬁ” intensity, it causes the intunmescent
to

materi a expand, which in turn collapses or
pi nches off the deformable pipe. In this way, fire is

O PRl ety Ve ARG At Bk VBHE Y QisiBlt Fneh i Rimed from =

%@Bﬁhﬁ@lﬂ%ﬂ@#@hm@u@ﬁgé | iRs dhSctesaldnbed P, rubber, or 2
US- A5, 058, 346 and US- A- 347,767. Fire danpers are

W@fiﬁablﬁ mMetehPEEOINROGID BiFiEEs!. ﬁ,g@@ﬁp&@ﬁﬁ@tﬂé@ cpllar comprises &
DR Sl el e eeheg PR e L 52 HRB3RRRIENG i ormed

ofpgmsd gRisits e iniibe r@mmggﬂia@& Mr@@lzetimzaalab Tht—g collar
i ncorporated in the danp

f@m@ow@miu%‘i@é@@r&m%ﬁﬂ# nW}?ﬁ"O%? E%g@%f@@ég %mye" Sarrete sleb
O%@%ﬁg%w éﬂl@lgi‘?ﬁﬁféiﬁﬁi |’?c£ I£ HR TRk RN B2zl 1o 2xpand, which

in turn collapses or plnches off the deformable pipe. In this way, fire is prevented
from spreading to the other side of the concrete slab by passing through the
conduit. Examples of such fire collars are described in US-A5,058,346 and US-A-
5,347,767.

Fire dampers are generally located in a barrier and are connected to pipework or
ducting. They include a passage which may be closed by a valve arrangement
when a fire on one side of the barrier triggers a heat detector incorporated in the
damper. An example of this type of fire damper is described in WO 03/023267 A1.

WO 03/023267 A1 describes a fire damper which is positioned in pipework or
ducting at the location where the pipework or ducting traverses a barrier such as a

partition. The fire damper has a housing incorporating a damper arrangement and



ducting at the location where the pipework or ducting
traverses a barrier such as a partition. The fire
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arrangement and WO 2004/ 072531 PCT/ AU2004/ 000144 2 a
heat detector. The danper arrargenment is designed to

normal | y enabl e uni npeded flow of fluid through the
@ hRaistEteder.dlibe idagipas @Tangeqed]t ipdesighed g, negasl}we'aable
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tpipeéwarkl ored utding weheartheriteat detegiasreagts/taya ptaseh teSnparatdre value.

substantially the same dianeter to that of the
pi pewor k or ducting. The cylinder or ball valve is

M2 ARpber PRIVRR éyﬂm@@f—‘ﬁr eamawemawﬁmq wém@aﬁég%eway which

of fluid throug ewor k or ducting i
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Fhuid ﬂﬂ@ugmhé)plplewoalk vedactiy ishatimpéted, andl@ clsedqbsitivn,
i ntunmescent material .expands to Enrow de a further seal

wirereh the paseade ofdiuid Lﬁ:'iqsﬁf{fteq‘ hih a@releried gapdiguration, an
e? |27 m‘atér‘% is B g@?ﬁr ougrﬂ%eté)llﬁhe[c@tnb H/élWé sﬁEPlﬂ‘?at after a

OXIC unes 0 pass cavity between
(pdrlonlcthe ivtuniegcent alaterial @xgande tdprovidega further$eahfor the pipework

Fan Bt eGP Rue peRee b o1 Be SRt <RaRt et e allow
%‘?ﬁ‘é &8r RxFORAES to%‘és%hh&:W& davitQwabvéen B éyllﬁﬂer or ball valve

sal d danper conprising a housing and a rotatabl'e val ve
|aowhthechausingai d  housi ng, said rotatable val ve having
an internal passageway of substantially the sane

di anmeter as an internal dianmeter of said conduit, said

relzadmbbicy 8f e iReimibn HQirdtiakl MérbV@d ﬁﬁrrdomma?ﬂper
bet ween an open position in which fluid flow through

20 sai d danper is substantlally unlnpeded and a cl osed

s ﬁ%ﬁl&fﬁﬁiﬂgﬁ%bﬁ% d’%gila gy\t 6% i‘gcj;% i ve ﬁl’gzﬁﬁ&ﬂéﬁd% through 2

asdrHat, eshid %r@a@%cﬁﬁb%m@@] FOMSInG rand aawdatabl@nmlm Ic»caied in said
position to said closed position, characterised

ti‘rm-tS"‘%l il cokialdr 1 mNRUAD LiNiENE Heaseamuey Chediantially the
Iﬂ?a %Jilné - 205, tlillleﬂ’?ﬁ]d EF i Ss%'icﬂmgrgdﬁi gif a‘%@lc—gvc alve baing

e valVe, sali rlal el ng dapt e
ynoﬁtdbwr\amhla Jaic etsingibedwet e @pev@Erupesitisn Ireammmﬂwd flow through

aslalug Vgarﬁgpesralsdsubstantlally unimpeded and a closed position in which fluid flow
through said damper is substantially impeded, said rotatable valve being actuated
by a detector to move from said open position to said closed position,
characterised in that said detector is a heat detector is constituted by material
positioned between said housing and said rotatable valve, said material being
adapted to yield when a predetermined temperature is reached, allowing said

rotatable valve to move to said closed position.

The invention also provides a damper for sealing a conduit which extends through
a barrier, said damper comprising a housing and a rotatable valve located in said
housing, said rotatable valve having an internal passageway of substantially the

same diameter as an internal diameter of said conduit, said rotatable valve being
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rotatable valve to nove to said closed position. The
i nvention al so provides a danper for sealing a conduit

wabiogl72s3t ends through a barrier, said danperPCT/AU2004/000144

conprising a housing and a rotatable valve |located in
sai d housing, sai d rotatable Bal ve having an interna
pass of substanthally the 30 sa di anet.e

- Wil seiddrousing: Betyessy#open astiongpartigh duid flow through
l @ﬁbp% %&Qﬁﬁélgﬁﬁ ﬁipe%g&/ MQOA([JM§6§IUO% in wh|ch fluid flow

n sal bet ween an osition
rthirowgh Gaid damﬂ)ef lisvsulbstaotiajly mmdeddampenotateble valve being actuated
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AR se?iab? éodé’fbﬁﬁbﬁleVé‘éé(IedEEbéﬂd &Sﬁtwaéﬁdsalb)'hcmsmg and said
heat etectof to nove fromsaid open position to said

cotatanle pabiet $ush, that shenaeaid rotaéable yalyedsfia saithrlosed position, said

\;19?& bet h@?@ﬁ@ﬁg@ﬂgﬂmﬁw@&sﬁm ﬁ*?uéﬁ@ %alslaﬁj | rotatable valve.

cl osed pOS|t|on said defornmabl e seal prevents f|UId
fl ow between sai d housi ng and sai g%{r ot tabl e va

The imigstion oliriher (Heridp o3 REPsl glindo @ §%%W'ﬁd‘"ﬁ°h extends
3@&3@# a Ak %B OUSI&@S aEthéHd Shd a%'teﬂable valve located

I’ conpri'si ng a rotatabl e val ve
limcahied housirggi eatmbumtatgblesaralve ohama@l anvantegnadiapasgageway of

HLArR s S HE BT ReporinB N DaP I RG o oeid gapauit, said
rBEaaléﬁgl\%I\Yé"b\éﬁ'l%%tﬁibm&vﬂﬂﬁ?'sgld’\/hbﬁslﬁgSéétﬂ/eéﬁl@ﬂ\ ®@en position in

between an open position in which f d fl ow t hrough
sahidh i dlow $hroughbt md.@ampem sylestentialhy uainapesied) and a closed

Betitomth i sl febh@ el ik IR Smpeded, szid
%{é@bl&d\/é}\y@ %eﬁﬂ eefuefzd By @m@téﬁmmweﬁfm 208 idpieanposition o

sai d cl osed position, characterised a fusible

|42t claseiam i shica e ERm DY A fu%h)ed@karﬁea%me%ﬁa'd mechanism

S0 e S5 R OpReY SRS PP e on <

B0k, aBsidbenas Beingeamduni2d m@m@ttwidtmmﬁ, dand brmg driveably
rotatabl e val ve, said | ever being connected t

Charneciash il =i 6t 2B VAL P eS8 APRCPTOCAE B g shet, seid
fﬁgelbpgnpﬁ@“%ﬂlwe Lﬁﬂwﬁi%sﬁfdt %vﬁ(ﬁ il 2 ﬁ%iégrf‘%l tﬁmc\f@hV@nh %ald roizizble

ar ni t1on such
Wheie s fusitle sinkiretdiming safd pimelatwslttam wqbﬂ@éém@emsmdjfusmle link is

tregpa@tg&attoug epregg’ée?mflrlljes (—lzrﬁple}art]ll}rey sgldd Fusibie" |nr]|kt tyferl]cngs Spae'r%l’t’ung said
pivot pin to be rotated out of engagement with said lever, enabling said rotatable

valve to rotate to said closed position.

Throughout this specification, the term "barrier" is to be taken to mean a wall, a
floor (particularly a slab floor of the type used in multi-storey buildings), a partition
or the like, which are features of structures such as buildings. Throughout this
specification, the term "conduit” is intended to refer to an aperture, a pipe,
pipework, a conduit, a duct, or the like, features of structures such as buildings,

particularly in the context of extending through a barrier.
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pivot pin to be rotated out of engagenent with said
| ever, enabling said rotatable 25 valve to rotate to
W@ 200d/0tdsesed position. Throughout this specifiPEI/AT204/000144
the term"barrier” is to be taken to nean a wall, a
floor (particularly a slab flod of the type used in

| ti.-storey, buildings)...aqpartiti r whi ke, .
Thvbip<h B0l ultpeisyBonfirhe sidBar 6 Gl intended o
Theanighosd, duthsas sipecnditioning Qlin, wadte ase8, andriduiids'sich as liquid
intended to refer to an aperture, a pipe, 30 pipework,
avasdesiand wafeduct, or the like, features of structures
such as buildings, particularly in the context of
extendi ng through a barrier. WO 2004/ 072531
HEFb ig RO G4hRCpbsficadon ttheitérm Breudatepsrt’ @and thg teimo Séamper"” are

S B W S0 4 bGP O an

GaRA%as ABEndlifl Witleh S¥eRdaShiough foats BprévehtWRé Sfiuids and the
Throughout this specification, the term"fire danper”

r
dike frave spegadingl fiapeene side of thadarier todhe sthar side, taegugh the
%g)vi e adapted to act as a closure to seal an

& ‘e, such as a conduit, which extends through a
barrier, to prevent fire, fluids and the |ike from
spreading fromone side of the barrier to the other ]

duantagrayishh the elosHiseet thed reppnidAveRjian Rty peovides a fire
. A tdr t i S .

R G B IO BT B ocPRURTarRR by B AIE Ry hting or the
flizersedadio picwent) ok restricitthe passagd ef fita thersthraght, the closure also

event, or restrict . the cslsaggfe?f fire therethrou

[

rev. . ,
eVIEP 2usaalE SheCHANT S o ROile i st ik s saaccf Smoke and
l18xiR a%e%@hé%%ﬂ%@ﬂ%h. _"Fﬁe%?lﬁ??ﬂ/ﬁé; ?Iégﬁﬂé&%ﬁﬁg préé@g*tq?\(]eentlon to

gases therethroug e abi cl osure
mresemtine peeaddonf smokp reddnrictdrecp dssaivondih peokds dadise in

toxic ses therethrou erm,ts its use in 15 other . ,
5P e P BrIcLriRer P BBSnt QEEEBlsy bY Placing a toxin
RRIBRbLwiAM Peafibddod drAtdRingdst 8gEeEnM i bmbReiniakes the

pi pework or ducting, or adjacent one or nore intakes
tosdeciiat eic iwiin ofin actugye e claavcanmpeventoclinl mosizmniation
g{_]event Qr nination through the pi pework

mmtihﬁ&iéé&n%r?@eg%o tC@‘,"gt he rotatable valve is in the
formof a cylinder or ball valve having an
Preferably, the rotatable valve is in the form of a cylinder or ball valve having an
internal passageway which is of the same or similar diameter to that of the
pipework, ducting or conduit in which it is fitted, or to which it is connected. The
cylinder or ball valve is arranged so as to be rotatable about an axis between a
normal open position where passage of fluid through the pipework or ducting is
unimpeded to a position, generally at right angles to the open position, where

passage of fluid prevented.

Rotation of the cylinder or ball valve can be achieved by mechanical and/or
electrical means. Mechanical rotation can be, for instance, by the use of a spiral
spring retained in a recess formed in an exterior wall of the housing, having its
outer end held by the housing and its inner end held by the cylinder or ball valve.

In its normal configuration, the spring is under tension but it cannot rotate the ball
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The cylinder or ball valve is arranged so as to be
rotatable about an axis betweerP a nornmal open

e A R e, T

rda@i\hﬁe a8abhshdPby B KAt H %b%usWW@II \Aﬁﬁcrpﬁx%%@S stop when
| uid prevented. Rotation of the cylinder or

\ratat@ndhrougé] 2@ rhas/beemnadechani cal and/ or el ect r| caI
nmeans. Mechani cal rotation can be, for instance, by
the use of a spiral spring retained in a recess

fAlterRgtively the ﬁjtét%blewalvehiayolﬁe thigerhby Slewdricd) avedrs. | lnSsuch an
outer end held t he housi S’% and its inner end held
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gd‘,}‘«}%% tBPpgayaQéé ttﬁgﬁggﬁ [df{%%h%%ﬁ?%%g@@é‘aé@&t&%cétéd within a

Mﬂdmwné@ﬂmsmoké ovithenyal mmadzloisetripﬂ)eriidtle petedtooactuates an
tuat ed .by .t he detect The t
Slrctie PRLRRY oyl 8 Fodls 1 B TSt eidiationg.

wal | which neets a stop when rotation through 900 has

been made. Alternatively the rotatable valve may be
tha/miat@pIeevauema;saalsaéwr@osedwbgamrabinaﬂo@nbmmemcal and

eJesERrERhs "Bér 8RR ReD JEATk Wotal PR ns S papiptpble vave

ah résmdiscdet RApar frorpcatid sul éﬁdétedor@gud;rdaﬁ GembERESMbRE or fire
snoke or thermal detector is tripped, the detector

atete@tpé% aadl & fsdale dr drangitss okags ﬁ@ytbeepwclﬂéi kefween the motor
AR B TR e RS e b

Mﬂa@écﬁby el spaingn@rahs likkoo tiexelopee poailioal ectri c not or
may operate the rotatable valve in response to output
froma first set of detectors such as renote snoke or

fl'nr e i%%e«:ﬁ’tiﬁéﬁﬁ MR i aﬁ'cf@i@ftaif ééﬁ‘%é%ﬁmédﬁ RHAPE material

e provi etmeen the notor and the va
wlcnhlch H%rthagiwhawmeuém ok érsi@ybehmgtuapﬁbk& snfdnm«.hrhg er interlocking
val ve like to

be | as r| n e
it 8a Sroertt %ibi’h;fgﬂ %groﬁlféa a"'t @‘ RRHEIY %"ﬁé Fapgndly, being
hﬁ% fxﬁﬁ@boﬁé%r%lf QhER e id Fem=R wRd ﬁfdo@u—srn’{iﬁfb@ Redipsraiure
t roperties of, firstly, being capable
beatak:. n@'hese pmmrtleﬁ Ena@le the heat detector to be desgned and located in
such a manner that it will normally ensure that the damper arrangement is held
open but when a predetermined, that is, pre-set, temperature is reached, it will

yield, enabling the damper arrangement to close.

Suitable heat detector materials are lead and its alloys, plastics materials and
various composites. Typically, the temperature at which such materials yield will
be in the range of 60°C to 120°C, depending upon the particular application, so as

to meet governmental or local council requirements.

The heat detector material can be located, for instance, in the interior perimeter of
the housing where an element of the damper arrangement has an adjacency when

in an open configuration. Thus, in the case of a ball valve, a circular seal of heat



10

15

20

25

30

with an el enent of the danper arrangenent and the
housi ng and, secondly, being able to yield its bond

wo@erookoTIs3swhen it is heated to a predeterm ned PCT/AU2004/000144

tenperature value. These properties enable the heat
det ector to be designed and | o®ated in 20 such a

it will normall nsur hat .
BoRE T e 358 tad T Ba el BEHRGR e nousing anc
ttl'?@ball%alvﬁréi‘b%ﬁﬁ thé iﬂlﬁi%fr@téut%t'sﬁiefse%hed it owill
yi el d, enabling the danper arrangenent to cl ose.

Sui tabl e heat detector materials are lead and its

%l -o§ﬁ1qr3&>ﬁﬁ,ﬁb8%g%@?%cﬁérsmgqulﬂl]X%rﬁ H@ﬁl@%ﬁ% @oé/le ad formed on
thé& efldwfld beatingoshdfwhith exeayss mfro@ﬁl'v‘eomélﬂaﬂhe housmg toa
dependi n%?lupon the particul ar application,

eeatiogoyEhin tee dampsy arr@@s;err@@mrﬁ;referaaulﬁt@elﬁeﬂtﬂ%n whmin does not
{?@%%HQ%E%W of%ﬁ@fﬂr@b i fHe Su% ﬁgaﬁe%lra Qbrlhg%taﬁfe% in a recess

Ihterior peri REY er 0
aretmerdutef site f trerpeusing cangedtsrihe Islaaftdm traa&jhausangy The sprlng is
uratl on. he case of

ey Pel S o aRaga A abaiRs Bt PRRRESSion when the
Fé%ﬁ‘d%%@éieg éﬂ‘belr@{ Héél%@tterthé'%?@fséﬂiemﬁéféfbrésth%trébWQnabllng

bet ween the housing and
e Ishatilang cmmp@tu@ rotafeitplaeglosattipegitiont si des. In
anot her form the heat detector material can conprise
an alloy pad fornmed on the end of a bearing shaft

HiyehaRsthen st bf iedhvémtforahd heht détectaewsdynige hq:hérrﬁocouple

| ocation within the danper arrangenent, preferably
al heothermeaovple ciandusesonfiacted ki sy erﬁpprr%r\;@t@fcmcumwdo a solenoid

MR 8EuriglS I B BRMSER RE it M B Pl prrangement,

sbafdrmitahe hi@nim%rm@g@'ﬁmti@ clozg wisen tirwiﬂiafmycqu:bld deiects 2
under conpression and is only released fro

dﬁﬁé@@@l‘fﬁﬁi eRPTERES Valieo, SRS FITERERD Bi58PeBRtRghs demper fo be
2@@% eﬁifo%%ﬁ cgﬁif%érrgfl?ﬁ el%%"aéé'lf"l%ﬂltéihﬁrtﬁgﬁiIi‘%ﬂﬁgh 0% dferaiion of

O rotate to a osition.
Ia‘thgietieadmpms Withimiiod petigiohnvent i on, the heat
detector may be a thernocouple. The thernocouple can
be connected by way of appropriate circuitry to a

Siﬁlcﬁ'ﬁgi‘ & LQM‘ih%hnf—%h[yﬁéitiﬁeaﬁrg'uﬁm%r%ﬁﬁﬁrﬁ@in’@é@ﬁ\”ﬁ%ﬂn & Mfezns can be
housi ng and anper arr angemsnt to permt the

daopidedavhialn gaablettheaiafmrwé:o oved beheaitd Qpee and closed
dceotn?i%tu?at%ns. Such testing means may be automatic or manual. An automatic

testing means may comprise a motor which drives, for instance, the
aforementioned bearing shaft so as to rotate the attached damper. A manual

testing means can consist of a simple lever fitted to the bearing shaft.

The fire damper according to the present invention is ideally fabricated from
ceramic materials but other materials such as fibre-reinforced concrete, metal and
the like can also be used, depending upon the specific usage. Preferably, the
damper arrangement incorporates a cylinder or ball made from plastics material
having an intumescent material embedded between inner and outer layers of the
plastics material. The intumescent material expands when the cylinder or ball has

rotated to its closed position, thereby providing an additional fire-stop feature.
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operation of other fire danpers within the partition.
In order to test the integrity7of the fire danper
arr ngement testing means can _be provided wh

ar QUSRS pﬁ%fﬁf?équ closely ensases e Wg@wbiq gal&%éHC}éHE?t there is little
? ?Oﬁgre%et\%@ﬁ' &H@Eh%%uom rb?ét%blé%dﬁ?@fbsoﬁ@r}été)ﬁeely therein, .

matic or nanu automatic testing nme
ahilst merinEsing tflow effiuith betweersthef nousimg aad dlee vallve
af orenenti oned bearing shaft so as to rotate the
attached danper. A manual testing nmeans can consi st

91( défo’?hfé%ﬁeeséeﬂ\’rﬁéy beldisfbska Hetebh #id H@uﬁh?fatnd thEfotatable valve.
fire damper according to the present invention is

|Tdmﬂ¢fprmab|a seal epy be mamted paihe heusivgicilte petatahlayplive. Itis

TRE R el i 5 BSOS R O sinds b fPprre
ialgedinfentf defalrhasbletseals ai@'memd@drm‘n’@ﬁmusmg adjacent both ends of
i ncorporates a cylinder or ball made from plastj

tae sptatable yahien gl his is PRTRWIHK FAvVABASRPYS in isiaing the integrity of
Qﬁ%‘é@spﬁjuﬂﬁﬁreﬁ‘%é’lﬂbgﬁré d48te \{érﬁ%re Bt ﬁﬁﬁv\%§ﬁas%ng from one

ntunescent nate expands
csrdie ofithre cosina! tb tha otrsd. thstdhemfmmbde ssalbn the "hot" side of the

S PSR 8 SRR bRk o SaEb e remct

bP &éleﬁeea@lrﬂorehme@lw rﬁerﬁ%ﬁﬂstu figt at abl e val ve
such that there is littl gapt er ebef'ween,

suffici ent to allow the rotatable valve to operate

b B %Wtr%%é@%%% Pﬁ%ﬁg ymg%\ge% g&% Q@OWWJ‘%@%% the housing,
NER)hRes @Iiﬁlﬁ% ﬁa«bm@ew@@@r b e, MHste@rnagit el rp@éfetsam/ @2s one or

val ve. def ormabl e seal nay be nounted on th
Hoaes 9@1@’1’3 @ﬁ:endlagétom fhe gegiier S@@“ﬂ%@nmm%th ﬂ'@t rofatable
R@i def ormabl e seal is nounted on the housing. In a
f%r r ed enbodi ment, deformabl e seals are provi ded
on the housing adjacent both ends of the rotatable

valve. This is part| cul ar | dvan eous. i . .
e afoimegls sealimeehr .f@fyn%# famfrhwtb%%api am'[%ﬁlg flepjle plastics

TREIG1:05 U BELELA RRANGENiOh 1 dRlodrIRS :DASE idihdd #19 co-

one e closure to t

dabohnr@tvhewﬁie seat o ehe bedl'is Sordeedfromhehacd ‘immutatmyof rubber or

trp,,l ggéfﬁﬁ éla enal an%marge or m%?e extendmghﬁanges tjgr engagement with the
rotatable valve are formed from a softer, more readily deformable, rubber or

rubber-like material.

Usage of the fire damper of the present invention can range across a large

number of fields from plumbing to ventilation, and air-conditioning installations.

In one application, the closure of the present invention may be used for venting
selected areas of a building. At various times throughout a day, the venting
requirements may differ. For example, during periods of high activity within
selected areas of a building, the venting requirements may be high whilst during

other periods minimal or no venting is required. The venting of a building requires
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integrity. The deformabl e seal preferably has a seat
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a recess or over a rib. The deformable seal preferably
has one or 15 nore flanges exBending fromthe seat

for sealin t th th t bl I
t s ablasSsEane Hg. %@ef%%ﬁor?pé%e?f‘aﬁa@?u%ﬁ%%ﬁam%qqty the

i Oa%{fﬁ‘lg tn? aﬂtgﬁt r‘eﬁﬁlrg o rm'g‘{wé cIo'sUré‘oPﬂ'l%f ;ﬁbééﬁlt invention conveniently

e seal is forned in a co-
eniows iangomhimitelligdre opesatiat of iiwesiéng systemowvhewbytbenfan or fans

gr?éydlaqfe, g{agyelt%% I@gr}ga{ué?fﬂbﬁﬁ H%r £ Sorr#‘,g s%i% 825'&@%58&1 ﬂ{entlon may
tb'éei‘lt’cerd%r’ﬂ’ﬁ ét?JnStoY @'nVé aﬂbﬁlrfgllhﬁfr@ta‘talﬂ@\@l@n‘dl@é mafifﬁltémed in an

readi |y deformble, bber or rubber-1like pater

opagerpartially qpmecmmm wheralydhg velene of ﬂv@n@bl@ ﬁo élaw through
i85 0B ERPoh R A b eods 9 Sb ey oe

MraihthifaRined paitily iopen state aﬂdJ’fmrfan@‘r fammnmyetwnperated ata

t b
Img}/n%gpqlqéglng\@yr@gﬁp%ie@%é ﬁigé’ ?CR)‘SQ%H&J e&%§§9ﬁ%§%§t|on permlts not

'U glgﬂect{oﬁqaé’%a[ﬁéz}gf[?é SsiffBKe Qhﬁft&hc flifes YERBRAtEd b‘erLffréé‘ But may

per Vity Wt sel ect’ed ar eas "of
kusd bé mple toiee used impraveqgting eoniam;nahqn pka lluugdlngﬁhrcmgh the
duri n ot her gﬁpods nm ni na

gplfafien S Fien - B ioriigsbieh My, PRSP aeH i Gig ventiation system
t%gr%feB}Z %ﬁ%hgﬁﬂn%@%@%ésur%stdﬁé sHEEsGéh T sh@teformable

e operation of the fans nmust acconmobdate
tseals prevention et contpmisgtion esmssdhe Tiasuiessure of the
present invention conveniently allows a nore
intelligent operation of a venting system whereby the

f/fi@aaﬁf ek #BccdrBYnbe vipehates At imeiioneih. whka eﬂlﬁmemeans such
or cl osure of the present invention may 5 be f

Vst & Salanoicher an BlRSIT MO SIROIVES it We Parsiiom e biaiable valve,
\?{ﬂg.@géﬁﬁfnﬁfﬁ% Lﬁ{%o‘%#%%f ﬂ')f %ﬂn& :Q?e“a't@bv%?%i%@—? ghé Iﬁ&%t%bp valve is

cesid ® higveanimokd edd ¢ ,ﬁisaes suich skdwdidemaed Timen paesmg tilerough 2
closure may be maintained in a rtial]

a&yﬁj’i’lﬁﬁh@U@l’hﬂS 6eNEEHE Slaly HRSe FUFREGTRE fi gé RSP ClOSu EO any heai
Cﬁ?éiégl%»? 01996619 ) Onﬁiﬂﬁjg?ﬁ%é@/%hd =TBR vl Re Whe pRdvidhy-described toxin
sensor is not lnpped due to the presence of toxins or the like because they have
not yet reached the detector, the damper is able to be closed well in advance of
the appearance of smoke, gases and the like on one side of the slab. A power
outage could trigger action to close the rotatable valve in a number of ways,
including the use of a solenoid to withdraw a detent holding the valve against
spring action, the use of battery power to operate the electric motor to close the

valve, and so on.

An electric motor involved in the operation of a damper according to the present
invention may be remotely located with respect to the housing of a damper. For
example, in the case of a damper located in a floor slab, the motor may be located
beneath the floor slab, with transmission means such as a chain drive connecting

the motor and the rotatable vaive.



10 only protection against fire, snoke and toxic funes
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ventilation system A toxin sensor may be positioned

within the ventilation system 9hereby on detection of

a toxin the closures are , shyt such that. the deforrr?bl ?

Jds dopireiiihe @nfeﬁ’rqr&h"i"_eé‘&iﬁf‘ Sr?&tﬂ"&ﬁt'%trb%a'i'% of structures
%a&&ihgsounaﬁ}qé, affiegfarl T AR rmmdmcg%h Gther Bpficitions for the
inventTon, I Ich electric means such as a sol enoid
arsesof danepensiar alasuses by acdanganceewith the presepé invention imelude on

spend SBirsaBrrediensliittn Pl Pidudh hobAlien RS bulkneads
GHIRE ArdvanBing Y s ok andnexBR SREsMgCRrafgH 6 vertiRfRh system.

frompassing through a barrier such as concrete sl ab.
Thus, even where a fire is not close to any heat 20

t i a i . . . ; t
S oGpYRe S S0 B Ealtr 176 BB G e HURKFPettiier, Win reference
tte théacpompangiagarawimgsnm whichhe | i ke because they
have not yet reached the detector, the danper is able
to be closed well in advance of the appearance of
Eii"lgg?’is 4355 Sienek #rtfehfb%@ilﬁé‘ntoﬁea_ ﬁl‘ed@arﬁpelt & oriAB-toAhe present
poWer — out'age could trigger action to close the
rinventdy, én aalosedi griemtatiorher of ways, 25 including the
use of a solenoid to withdraw a detent hol ding the
val ve against spring action, the use of battery power
[BgOP R 846p LRy 6f BElilre Glaffetof My o1, 68 @ntdpen paditich; and
so on. An electric notor involved in the operation of
a danper according to the present invention my be

e Yoo U s RREb EPERCE: oS Camper -

| ocated in a floor slab, the notor may be | ocated
beneath the floor slab, with transm ssion neans such
asigad dhaisidelvieveoidbn fiee demperohEidt or and t he

rot atabl e val ve. WD 2004/ 072531 PCT/ AU2004/ 000144 9
The cl osure of the present invention has application
| Figasvaki eiievely \8dw ué tuire Sz perl sidiviigy buleionmgsle seal mounied
particularly nmulti-storey bujldings. OQher
appiviceatthativusig anskiheygtaighledsier s or cl osures in
accordance with the present invention include on
board shi ps where ventilation is required through
cPigp8ri¢ ernbss-sactidubidheatdsormable seal of Fig. 5;

Fig. 7 is a side elevation a further embodiment of fire damper according to the

present invention.
Fig. 8 is a cut-away view of the fire damper of Fig. 7;

Fig. 9 shows a partially-sectioned side elevation and an end elevation of a shaft
which is a component of a fusible link actuator mechanism for the embodiment of
Figs. 7 and 8;

Fig. 10 is an end elevation of a lever which is a component of a fusible link

actuator mechanism for the embodiment of Figs. 7 and 8;
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with reference to the acconpanying draw ngs, in
which: Fig. 1is a top view of1dne enbodi ment of a

fire danper accordi ng to the present ention, pl ?1
Fidsashawsatside elgvation ang a"z‘fﬂdse Igvation 9?%@"6# piwhich is a

{ i Si
cbh@o&%@?gﬁv a g¥3151$9|r¥<]actu%}gm(aérbﬂﬁplsﬁi§’§r t??%«ﬁ\%@l@e@og Bigs. 7 and
@®;de view of the fire danper of Fig. 1; Fig. 5is a
cut-away view of a fire danper showi ng a defornmabl e
seal mounted between the housing and the rotatable

B VB slgrc'i_Wé: bgaecﬁoh Qh@ugh%ﬂ dreéehd eevatioh fvf adlabipIeTmiK gctuator

seal of 5; is a side elevation a further
mmnlm‘ntfobmef¢mb0dllmﬁiér0f5&§or7cﬁﬂ¢gst o the present
invention. Fig. 8 is a cut-away view of the fire
danper of Fig. 7; Fig. 9 shows a partially-sectioned
Fige1 BERMRS basideeibvation rfdellay alewoof a)fusiblehmktwmé’lﬁhs a component
which is a conponent of a fusible ||nk actu
‘e el PORREOTMBEATIA{ IS ME #PBISImeTfa Figs. 7 d
10 is an end el evation of a lever which is a conponent
of a fusible |ink actuator nechanismfor the
efigoth MSld@feIEVMn aof anﬁda &mw acandoige3he present invention,
/Auzooglog 44 10 g f1 Ooufs . Si dF egati on
iE DAY LA BRCBEN M %tafb?ﬁc R'qrse
conponent of a fusible |ink actuator mechanl smfor the
enbodi mrent of Figs. 7 and 8; Fig. 12 shows a section
tFig ol s anrbssrsantiondhwughi afirepdampevi agcerdange with the present

t uat f
Rt ion o ESadlE ek e CEE R BRT Sl padiian of =
FuEkwe hiercdcRknidfi.ch is a conponent of a fu5| ble |ink
actuat or nechani smfor the enbodi mrent of Figs. 7 and

8, Fig. 14 is a side elevation of a fire danper

JGERL M9 1d BFP 838N thd AVEHLARSr of one embodiment of the invention
according to the prasent inveniion comprises a ceramic housing 10 having 2
partizlly spherical ceramic ball valve 11. "Pariially spherical” means thai the ball
valve has two opposing seciors removed, a8 can ba seen in Fig. 3, canirically
located therein. The ceramic housing 10 may be formed by heat welding two
hemispheres together after the ball valve 11 has been located therein.

The spherical ball valve 11 has a passageway 12 extending from one side to the
other with a diameter which corresponds to the diameter of the housing inlet 13
and housing outlet 14. The housing inlet 13 and outlet 14, in turn, have diameters
which do not impede the flow of fluid therethrough from pipework, conduits or
ducting connected to the fire damper. Accordingly, unimpeded fluid flow is

possible through the fire damper.

A recess 24 is formed in the outer wall of the ceramié housing 10 and a stainless

steel spiral spring 15 is located therein. The spiral spring 15 has one end 16 bent



showi ng part of a drive nmechanismfroman electric
motor; and 10 Fig. 15 is a cross-section through a
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at right angles to the axis of the danper, show ng the
| ocation of a fusibl e l'i nk nethani sm Referri ng

firstly to Figs. | to 4, the fire dapper o
satasdoretetained Méthlmae*mh frthe fovsing 1@ ang ﬁeotb%g%ﬂ? of the

Sg}rflﬁgqﬁqg cpéﬂ;ﬂé:d:f?g @nﬁ@ﬁﬂ P?HJ%éIQg 1%0 haV| ng a 15

al'l ceram valve 11. "Partially
spherical" neans that the baII val ve has two opposi ng
ctors r s.can b centri.cal
T flags g?%pﬂ'eaﬁr?élomﬁﬁoegﬁa&9%@6'?8%9 G586 forahd e bal
%\,\}éeﬁ MR 84 seBEHeSEME bethe sEah bﬁ[?_ Z@fﬁeﬂWethhe ball valve
val ve 11 as een | ocated therei heri cal

K4l and i seat125.hhbe gapRLeayehaynaintainedhy Bﬁ‘@”fﬂdﬂﬂscfﬁ@ned on the

SRt BocoabVelie Y Sorte 3P SHESR NiElenting binging between

ang panwaived ahd &8 sé4t 23 hehishusaygceurlover titheand out | et
14, in turn, have dianmeters which do not inpede the

flow of fluid therethrough from pi pework, conduits or

%?#ﬁ)ﬁ%&@%ﬁ&f%?ﬁi 8niBie c{) |r5l@s ?Fmtt%%l%rﬂdgﬁﬁér’né{ to a plastics

OW I'S ossI bl e throug
dnateeinl vélitil#tiorepipegnashawi)extenting frolveadoiledronsirnilarosdour
the ceranic _housing 10 and a stainless steel spiral
pedueing 5261y ocat ed therein. The spiral spring 15 has
one end 16 bent WD 2004/ 072531 PCT/ AU2004/ 000144 11
so as to be retained within a hub of the housing 10,
airrek fiteedarnper dmotemin digs. Heto %[ﬁrd&ﬁ‘ggll&&i tosbe lagatediwitbin a concrete

a5 o gy &7 Btk B v LR e cfragtdullpeintain he

b%aén cdﬁ'ﬁig\a@aﬂbh sifiveh, dddinkizonral IvFigealurtibeusntimefad Aére occurs on
gap 20 between the ball valve 5 11 and its seat

mhaa@eg@fpth@@zoaaf@i@@larbm Vithenriba fiss rearhies the ygedlation-hydraulic

t.h
SRR P B b M ot a5 bRl the SH P2 Riimbs fo 2
bvexi 1dr @edeidrginintzlds, ihetibad alimy ring @amlsm&ri o it 2nd the ball

| astoneric seals 21, 22 enable quick secu
fyedea ﬂ@@thmff%mmiewc@mm%@nw 0%@&9!@' spring 13. Rotation

\o/‘ecﬂéliﬂgg% 'g?iﬂl R ﬁ%@ggg&w@{}qm% X beNIERG 4R 21k Wnlzht with ihe
housing inlet 13 and housing outlet 14, at which point a stop pin 23 in the ball

valve 11 quadrant prevents further rotation.

Referring to Figs. 5 and 6, a cut-away section of a fire damper of another
embodiment of the present invention is shown. The damper 81 includes a housing
82 having a rotatable ball valve 83 disposed therein. The rotatable ball valve 83 is
shown in solid form in the open orientation and in hashed relief in the closed
orientation. The housing 82 has a rim 84 extending inwardly therefrom. A
deformable seal 85 is mounted fixedly over the rim 84. The deformable seal 85
has a seat 86 formed by a pair of opposed legs 87. From the seat 86 there
extends flanges 88 and 89. Flanges 88 and 89 sealably engage the rotatable ball

valve 83 in the closed orientation in hashed relief.
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10 producing facility. The fire danper depicted in
Figs. 1 to 4 is designed to be located within a

w@emgnexsel sl ab (not shown) of a high rise buiPdi/Ag2004/00144

use, the fire danper will maintain the open
configuration shown, for i nst ahée, in Fi g. 2 until

P50 4o g el BRI BB i Se Bt RS present
\erdritiont | Afs BXMEQHHO‘P lrikﬁldésozﬁ? c§§|n h@mnlﬂh vHich a pivotally
attachnment to the fire danper, the tenperature

dn@wgdthalla/al\m o shown) ﬁr%imt%fﬂ m h@mmmtad Theeivetally mounted
R4 A R TDEPEATEY b7 H 1o anc

Swilend HEareRQixétjilma hatsiig 12@s Thethdusinge1 2B keagesditubdescent
in the valve 11 is in alignment wwth the housing

m?f@('ah&%ﬁaowebsu ng outlet 14, at which point a stop

pin 23 in the ball 20 valve 11 quadrant prevents
further rotation. Referring to Figs. 5 and 6, a
Referamoe iseow madeftodrig.i 12 vdncipehows asgastinorand an end elevation of

FEDRBIE Bk rikeadaet 12AcAn K SRRV AL Y Qe Bhgw views of the
kinpotidnite oBthedineBRaSISN 120 eThHe cld¥Riré/@bmipaP1©1hAtiLdes the fusible

valve 83 is shown in solid formin the open
dinkenechanismalyd. i Thefusiklg lipk meghanisna H@Ods ferepdom a shaft 121,

Y (58} %2 daTEfr?/o n?lHsz'%%rrﬁﬁ@%iﬁ%nré cﬁ@%&?ﬁ‘ﬂe aft 122 is

Inwardl'y ere 0 sea i's” nount €
fmm@i:kam thr/cﬁlghttl’le hausingdi 24T hehe ghaftri@il ie d$|eeéb|§5>onhaeteal (through

t 86 f d f I I 87. F
SGROSTMND regkeeAg0 1 BRgeTBe bakae. Al megé’tﬁ”eegnd of the
I
eI EERraR §1FRAn22 daly Attt qugtisify dtdre
2041 0F 2251 TFP@I’%M@%&&QMMB chdafegsitha $c.qua'r@ iahd@baon the
fsx‘xr@gﬂhﬁ%ﬁ?ﬁé%:l 5"1%%?’ r%{eg[\s théﬂ%@?ﬁg @%é%r o;‘%n orientation
{H“il'& 2] \g{]wﬁ RI Vi9ffd fintke 13@%%9%1‘%@ élng%é’ m(“'ﬂ% in pOQIiIOn such

apted to be nount Plvoa mount
tihaﬂ U heamoﬁéﬂfw@ﬁekﬂﬂuémmya»blfsélg m@lisovied pptmii%ghc pivot pin

TR DB B STePREEbor M il | T rlae fp roiating bell

f@ﬂ\ﬁ icAloidiRat Steve) pofigberence is now nade to Fig.

12, which shows a section and an end el evati on of

In Fig. 14, there is shown a further embodiment of a fire damper according to the
present invention. The fire damper 201 of Fig. 14 is intended to be generally very
similar to the fire damper of Figs. 1 to 4 and to damper 101. In the embodiment of
Fig. 14, an electric motor 202 operates the rotaiable valve (not shown) by means
of a drive mechanism which includes a wire, band, chain or the like 203. The
chain or the like 203 runs over a first pulley 204 which is connected to the drive
shaft (not shown) of the motor 202, and a second pulley 205 connected to the
rotatable valve and adapted to rotate the valve between an open position and a
closed position. As shown in Fig. 14, the chain or the like 203 describes an angle
greater than 90° around pulley 204, and an angle greater than 180°around puiley
205.
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a fusible link mechanism 120, and to Figs. 9 to 11 and

13, which show views of the conponents of the
wore@harnssm 120. The cl osure/ danper 101 i ncl udeRCT/AB2004/000144

fusible 10 link mechani sm 120. The fusible Iink

mechani sm 120 is formed from d3shaft 121, a lever 122

and a pivot pin 123 assenbl ed mpunt 124. The

$harchaimor the likeedHs: B3Y PR aRY H“(E)’ﬁé SRS Ry One pr meyg springs, such
0

50 %ﬁhni%égg Szlgf?) Mfﬁ*%'t WS gﬂtﬁgﬁﬁé\‘ t@taefkfmlégp\%%wﬂ%eﬂ%r 202 will

mﬂaw pulley 205 tdmosestim‘ totdiablet vaévea Pseferatdy,che rotation of pulley 204

fixedl conn cted t

it b 1o rheve e et ERE a5 AR EbsliPnjo 2 closed

ng,%ﬁ tab 126 on the shaft 121. The pivot pin 123

etains the lever 121 in a desired or open orientation

with the ball valve. A fusible link 130 (Flg 13)

: ez{ﬁl{eﬂéorlﬂ%e ?:ﬁrgerf hzt]%a %)%%%ﬁﬁ?&lbﬁ&g%#ﬁg qr 2 lmHQ‘B‘% 2 Ipcated remotely

ﬁﬂﬁélﬁﬁfﬁﬂd@a?bérh 2’@?/ Ror@xample 3f dan'iper 00t a$ kxtated inod floor slab, the

agenent of the |ever 122 t

Pilor 502 M ee lasetes bosedth the SBuciheBulyA4 29%ngy be

éﬁovﬁ&ﬂvﬂh réa@‘(‘?of‘ I-LéJl'i % ef W’Eﬁ%e%aﬁh iM GIfa chain is

anper~ accot di n present i nventi on. fire

delseesd ﬁﬂdnwa‘thléllgtatéblel\talvmtended to be gener aI ly very

simlar to the fire danper of Figs. 1 to 4 and to

danper 101. In the enbodi rrent of Fig. 14, an electric
%%%mpé’r%gf §38t éWd mgre\*@ﬂré@ Iddé%n%ﬁﬂ%)bl@l{nk

verrecanlsm |ncuesavv|re
la@tuatloohaean@BOE lwéthin Rdire dampeind01cwhiah isgengeallyi vasy similar to

0 s _over f |

A2 P BLE et 135 DHABo8P o LA f=BBRP 8B S tkneens
30048 %nrﬁl%rl i8¥h20Pepnaa G eslafion tdRigs! gﬁ@tﬁabisma@w@ io be located
and adapted to rotate the valve between an op

@@Qnaaﬂe aﬁﬂl&uniaﬂ%@ééamf@ﬂé nangds adamigdita bﬁu %nnﬁﬁ‘i@d ioa

.ghain 203 describes an angle 30
%é%gkg? Vtahj nggggé\}\é’ﬁﬁd pul l ey 204, and an angl e
gr eater than 180around pulley 205. WO 2004/072531

PCT/ AU2004/ 000144 13 The chain r .th i ke .20 %Qe,
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=t 2 tejl f 4t
R P b oot (s . o
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ull ey 20
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open position to a closed 5 position. As nentioned
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| ocated renmotely in relation to danper 201. For

exanpl e, if danper 201 is |locat4éd in a floor slab, the

nmot or 202 may be | ocated beneath.the slab. The pulleys

204, 205 may be provided vvigaﬁwockets or the Ilike,

to engage with the chain 203, if a chain is 10

selected to drive the rotatable valve. Fig. 15 is _ ]
g, m | @& dampeérgfor8sealing ahoosduiheviickefexte ltxsaighoa barrier, said

b g e TR —
fire %%Zﬂéibta_ﬁblgi Wive hdvihdant htédEPgyasé@deway tbft Substantially the

danper e neans 307 is simlar to that, .
descr isame diametenns @n interrpbdianetenofisaid congdaiipsaid retatable valve

be | ogated 15 one. sj of ' ri . . .
o6 SRS 9 RIS o beBE 4 ol $ORRD inwich i
val ve f{gWpthrelighvahid d@mpents sebstantiatytmimbetibe and a closed position
specification (including the draw ngé) _of Aust r.a|Ji an id
pr ovi showhichp&uignflowpthrough i sid (ARMBPRIL o GBstaptiafly |igypeded, sai
on 11 " Yai98%8eing" LN 2 Gndvd Frdrhesaid
preserffg?gég@i ¥?|§§t ié%qug %tgggogi bf gglrr%eggrﬁoeof t her 20 él open
di scl gsagitiorofo $4idl Tleseeqgpdsitiart, icharad@igabi/ thapsaid detector is a heat
PCT/ AU2004/ 000144 14 CLAIMS . 1. .A dapper for_sealj .
a condifiecianicOnsiéicshhy T?FFB@E}HQ%{@%?%%{“@%?%%%M%Q and said
danper ,¢Qapfd %A\?% S HERERS F8Ag %d'é?ie@ wb}ielovehee a predetermined
| ocat eg I n sal ousing, said rotatable valve having .

an i nttlemperapes sagashed odllawibg saist rokatahle; valve tmeve 10 said closed
di aneter .as an internal dianmeter of said conduit, said

rot at aBPHUY%l ve 5 being rotatable within said housing

bet ween an open position in which fluid flow through

sai d danper is substantially uninpeded and a c| osed. S
pBsi t i Andampentdashrdingi i@ £l36w { hrbamrisnied danpel 330 material is

substantiall, irrp‘, ig . rotatable val ve being
act uat%@%@%dgé{t;ﬁi‘%gs} %%%' Ve from said open

position to said closed position, characterised in

that said detector is a heat . . . L
3. A damper accorcliing o cﬁaim 2. characierised in that said maierial is

congiituizd by two rings.

4. A damper according to claim 2 or claim 3, characterised in that said material
is a lead alloy.
5. A damper according io any preceding claim, characterised in that said

material is also located at the end of the gap between said rotatable valve

and the seat for said rotatable valve, to seal said end.

6. A damper according to any preceding claim, further characterised by a
deformable seal disposed between said housing and said rotatable valve
such that when said rotatable valve is in said closed position, said
deformable seal prevents fluid flow between said housing and said rotatable

valve.



10 detector constituted by material positioned between
sai d housing and said rotatable valve, said materi al
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tenperature is reached, allow ng said rotatable valve
to nove to said closed positidf. 2. A danper

cor dj to cl ai aracterised in that sai .
ot o 8o asCorliag 1o daiaB, GhaSfarislu s fiat SR detprmaple seal s
dampermagriaBisaitihotlsitigm 2, characterised in that
said material 1s constituted by two rings. 4. A
danmper according to claim2 or claim3, characterised
i th ' [ I
afg cor 3&\ H%ﬂ#pgerg%é%drl@i’éo dél%m‘?G Sﬁéira%lt%@)rég étﬁg?eﬁssggi dafRfilable seal is
t hat Srﬁbdntemedresdaidlrotaﬁalﬁésral\deocat ed at the end of the
gap between said rotatable valve and the seat for
said rotatable valve, to seal said end. 6. A danper

?cor dA 'a%rﬁ&d'aé[)&éo%ﬁtjdﬁ%ﬁ‘)goﬁé@f ®laid’d 1668, characterised in that two

aracteri se ef ormabl e seal di sposed between
sai d rsa;dudegormables aealsrane previded \adjaeent 7espriive angs of said
when szé\#q h&{)at able valve is in said closed position,
sai d PRI AWV&eal prevents fluid flow between said
housi ng and said rotatable valve. W 2004/ 072531
PCT/ AU2004/ 000144 15 7. A danper, according to cla
610.c hah slareperaagording ltra@lam?dord@am Rasharastesiseddn fhat said or each
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mount ed on said rotatable vaI ve 5 9. A danper

aCC? L%Merg%y@?ﬁgggqt ﬁﬁ%%‘@remgéqla;ng% ag}%géquiﬁrcharactensed in
adj acept; Leg | rl%&?%ﬁ@ﬁ i@fcoé:o’%ie?aier \Bﬁﬁ‘b%@b@sé’ﬂd&% rid &n said

A danper accor aim7'or claim9
char achewsisgd in that said or each def or mabl e seal
has a seat for fixed engagenent with sai d housing.

i2. A damper according to claim 11, characterised in thai said seat is adapied

{0 co-operaie with 2 recess in or 2 rib on said housing.

13. A damper according io claim 12, characierised in thai g2id ong or more

flanges extend from said seat for sealing engagement with said housing.

14. A damper according to any preceding claim, characterised in that said seal
is formed from rubber, rubber-like material or similarly flexible plastics

material.

15. A damper according to claim 13 or claim 14, characterised in that said seal
is formed from a co-moulding in which the base of the seal is formed from a
hard formulation of rubber or rubber-like material and said or each flange is
formed from a softer, more readily deformable, rubber or rubber-like

material.

16. A damper according to any preceding claim, further characterised by a



10 11. A danper according to any one of clains 7, and
9 to 10, characterised in that said seat is adapted
WO 008073perate With a recess in or a rib on saPdI/AU2004/000144
housi ng. 12. A danper according to claim 11,
characterised in that said sedt is adapted to
co-operate with a recess in or a rib on said housing. .
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15 1 fusible Hakprachapissn caidmeshanismmaying aluagbakr i
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seat Tt EvEEnd THbin aEBRRA S Siflodi BaRYfat hoing
danpemoaatsd throggh saidnyopntearetbeigg driveablyatoanactesr tossid
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15. %ngfeﬁ?fiﬁ%déaﬁ@ Idver fl &h l'ébéiﬁsd?¥enfétﬁi it said rotatable valve,

r
characteri hat said seal i ormed froma, L
co- noalfdsible link retdiningtsaid pinsio pesitidnesunkethat whessgidifusible link is

et o NSRS A BFeqeys mise BT, S IRBR pik fiBigs. permitting
sof t egaidPIS 5ﬁiﬁ@é’bb}f0ﬁﬁé@ buBbi éngdgerhent with saibbever| elabling said
material. 25 16. A danﬁfr_according t o any precedi ng

cl ai nfotatabievalvetaraietelq said cdgsed RESIBAB4/ 072531

PCT/ AU2004/ 000144 16 fusible link nechanism said
mechani sm havi ng an actuator including a shaft, a

| ever and a pivot pin assenbled on a nount, said shaft
being nounted through said nount and being driveably
connected to said rotatable valve, said | ever being
connected to said shaft, said pivot pin 5 normally
retaining said |l ever in an open orientation with said
rotatable valve, a fusible link retaining said pinin
position such that when said fusible Iink is heated
to a predeterm ned tenperature, said fusible |ink
yields, permtting said pivot pin to be rotated out
of engagenment with said | ever, enabling said
rotatable valve to rotate to said closed position.



