0 7 MAR 2006 FIRE COLLAR FI ELD OF THE I NVENTION This invention relates to a
device for 5 preventing fire fromspreading fromone side of a partition
to another by way of pipework or ducting in the partition. In paltMguIGE .
the invention is primarily concerned with a new formof fire danper and a
fire collar for location in a concrete slab separating the 10 floors and
wal |'s of multi-floor buildings. BACREREURPFEER THE | NVENTI ON A common type of
fire collar conprises a netal collar which is fastened around a concrete

sl ab- 15 penetrating plastics ri ' nth egion where it traverses
the slab; the collar enclosiné%gﬁ’ ﬁﬁtﬂggggﬁb%Nﬁgﬁgiial. When a fire on one
side of the concrete tshab reacbasiansufféerdtlesd | tiensiaty teviekt tiher pi pe
where it penetra%es th%.sl ab,. it _also cayses t pe i ntunescent, 20 terial to
expand ahd 5&SVeBFEhe Nidi% 1 E5T™ by R RE THY t BT Blpe O0h tHIE we} &
barrier is pertedivo prewenithaihebygpwaadodf pihewbirke otro duvet iotdhein sitke of

t he concret ; A mgj.or _pr.qhl 1 th I S f fire_c 29,18
that the ti ar’?gggﬁnfoﬁ#hep%ﬁ%&ncg{smcagﬁt rir:g]terilg)l)(’%'t%o Oortrmgss% ﬂﬁ%rnl%e t oo
| ong i n raprahgessedncvhghfia eqrew fiormheof ediiine t gRmpdte fande eanfisng | |

spread to tpgyjathefosi deaft idie R LAt iQhorAHLCoNbIAL LRFRY 2t 9ngY aRONe
this problemis a 3Q fire danper conprising a _tubular insert having a grid

0 gl
of i ntiheséérPrintBfi YRS mirosE kaRr Qyidehrd®nce of the pipe or
duct. However, although such an arrangenent enables very quick sealing to

along the pipe or duct . SactiareraTaBuE; L TEpeg, Pacsaoe of Thud 5
A common type of fire collar comprises a metal
collar which is fastened around a concrete slab-
15 penetrating plastics material pipe in the region where it
traverses the slab; the collar enclosing an intumescent
material. When a fire on one side of the concrete slab
reaches a sufficient intensity to melt the pipe where it
penetrates  the slab, it also causes the intumescent
20 material to expand and seal off the void left by the
melted pipe. In this way, a barrier is formed to prevent
the spread of the fire to the other side of the concrete
slab.
A major problem with this type of fire collar
25 is that the time taken for the intumescent material to
form a seal can be too long in rapidly advancing fires
with the result that the fire can still spread to the
other side of the partition.
A recent attempt to overcome this problem is a
30 fire damper comprising a tubular insert having a grid of
intumescent material formed across the circumference of
the pipe or duct. However, although such an arrangement
enables very dquick sealing to occur, it has the
disadvantage that it slows down the passage of fluid
35 along the pipe or duct. Such a slowdown is amplified by
the number of concrete slabs which the pipe or duct
traverses to the extent that complete blockage of the
fluid can ultimately occur.



t he nunber of concrete slabs which the pipe or duct traverses to the extent
that conpl ete bl ockage of the fluid can ultimately occur. 0 7 MAR 2006 2
OBJECT OF THE INVENTION It is therefore an object of the invention ﬂbMAgzmm
provide a new formof fire collar/fire danper which obviates the

af orenenti oned di sadvant ages or at Ieast 5 provides the public with a
useful alternative. SUMVARY OF THE | NVENTI ON According to the present

invention in its broadest f e housing for fitting 10
i nto pi pework or ducting at %ﬁg%Fgng 3#&¥ﬁé&§kﬂ§gﬁfk or ducting traverses
a partition, which hcmsimg ithearebs ad esn @bderpercfir thegeievénaioh atbeat

detector, wherein the range | | 1 bl e

unlnpeded'ﬁﬁ?%f#%(nﬁtrwébgﬁ&?ﬁé pﬁ%e%ggﬁ o?ogfg ?%gggutd%% g% ségﬁc ff the
pi pevvork orolruica ey winen tarf@ﬁmmnmmtmsra@az@'s:aqﬁa @esett témpetat ure
value. B didiilicd SHEAMEHC! Qi TR0 B3388: SUED AScigelcondifioning air,

wast e gase I qui d u qU| wastes and water. 20 DETAI LED
DESCRI PTI ON OF THE | NVENTI ON Preferably, t he danper arrangenent

i ncorporates a cylinder or bahhmayalver ey NEy@ T AbRr nal passageway which
Is of the sane or simlar djameter to that of the 25 pipework;or ductlng in

which it is fitted. PREXAIMIer t6r BREI PEEFENLs AMEaRfetPRo 48 tothe
rotatabl e ah@iddedt @xikch,Sothdag iis Cpﬁowcﬁ@&eabehwgﬂng neg el i epeng
positiﬁ@ mhqg; assa ekof fgfiq}lhroggh %he ﬁiggmork ducten ks
uni npetéd '3 LEYohk §En&IF T3 %2t i GRE ARG §QH)§ e P39 %gﬁ Bbsi tion,
wher e passa:gmtm‘ncjImaivenspsemelgiae:(tition, which housing incorporates
a damper arrangement and a heat detector, wherein the
damper arrangement is designed to normally enable
unimpeded fluid flow through the pipework or ducting but
15 to seal off the pipework or ducting when the heat
detector reacts to a preset temperature value.

By “fluid” is intended to mean gases, such as
air-conditioning air, waste gases, and liguids such as
ligquid wastes and water.

20

DETATILED DESCRIPTION OF THE INVENTION

Preferably, the damper arrangement incorporates
a cylinder or ball valve having an internal passageway
which is of the same or similar diameter to that of the

25 pipework or ducting in which it is fitted. The cylinder
or ball valve is arranged so as to be rotatable about an
axis so that it can rotate 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

30 open position, where passage of fluid to 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

35 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 or cylinder to a



Rot ati on of the cylinder or ball valve can be achieved by nechani cal and/or
el ectrical neans. Mechanical rotation can be, for instance, by the,use of a
spiral spring retained in a recess forned in an exterior 35 wall $7ﬂME2mM
housi ng, 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 or cylinder to a 0 7 MAR 2000 3
cl osed position until the heat detector reacts to a preset tenperature

val ue. The €lesed pbepitsAncannbél e&hgbl hehkd %fyt%c*b% | 5eafEd | kot e

housi ng wal prubkeh té’ﬁﬁ;@éﬁa@uﬁéoﬁrm rot@heorbltJyéwg 02Q thasm been n@@le 5
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heated t'o a predeterm &r &t %a‘?‘ﬂgemrﬁ%%é SQSpé‘Fﬁ é,e?a‘%fc%)]:the
heat det ectan tbebe faewieghedzom | dcareterhasuchhachanhers thzhe iduand | |
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predeterm n . prese grature | s reached,
enabl i ng t hendarpeckiagr angaremn t oleness. i ths| &mﬁrdﬁmﬁﬂem%rl al s
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Typi cally, the tenperature”at WhICh such mat eri al yield 20 will be in the

range &0 60°228C, °depéREKngWisdon fhe LFar tie@kesy 5}9p| |acat94ﬁije§%r%3sn?% neet
government ate@perb@odle COHDGEl redquheegEnysopdheideatesigheet ofhantpsd@l can

be Tocated, ,LoL . LISYANGS Jdbidied "LSL! PL.RELLMBLeL QL Lhe ousi ng where
it will normally ensure that the damper arrangement is
held open but when a predetermined, ie. preset,

15 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

20 will be in the range of 60°-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

25 an element of the damper arrangement has an adjacency
when in an open configuration. Thus, in the case of a
ball wvalve, a circular seal of heat detector material,
such as a ring of lead can be located between the housing
and the ball valve at both the inlet and outlet sides.

30 . In another form, the heat detector material can
comprise an alloy pad formed on the end of a bearing
shaft which extends through the wall of the housing to a
location within the damper arrangement, preferably at a
location which does not impede the flow of fluid through

35 the housing. A spiral spring retained in a recess on the
outer side of the housing connects the shaft to the
housing. The spring is normally held under compression
and is only released from compression when the alloy pad



25 an el enent of the danper arrangenent has an adj acency when in an open
configuration. Thus, in the case of a ball valve, a circular seal of heat
detector material, such as a ring of |ead can be |ocated between UhﬂARZMB
housing and the ball valve at both the inlet and outlet sides. 30 In
another form the heat detector material can conprise an alloy pad forned
on the end of a bearing shaft which extends through the wall of the housing
to a locatioon within the danper arrangenent eferably at a |ocation

;
whi ch does YAG 95O hePt oy diedteftd thr oﬁﬁg 3BTERBL hobETPRELARUER I al
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the partition.
In order to test the integrity of the fire
15 collar/damper arrangement, testing means can be provided
which enable the damper to be moved between its open and
closed configurations. Such testing means «can Dbe
automatic or manual. An automatic testing means can
comprise a motor which drives, for instance, the
20 aforementioned bearing shaft so as tp rotate the attached
damper. A manual testing means can consist of a simple
lever fitted to the bearing shaft.
The fire collar according to the invention is
ideally fabricated from ceramic materials but other
25 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 1inner and outer
30 layers of the plastics material. The i1ntumescent
material expands when the cylinder or ball has rotated to
its closed position, thereby providing an additional
fire-stop feature. '
Usage of the fire collar/fire damper can range
35 across a large number of fields from plumbing to
ventilation and air-conditioning installations.



conprise a notor which drives, for instance, the 20 aforenentioned bearing
shaft so as to rotate the attached danper. A manual testing nmeans can
consist of a sinple lever fitted to the bearing shaft. The fire @@IMARgs
according to the invention is ideally fabricated fromceram c material s but
other 25 materials such as fibre-reinforced concrete, netal and the |ike
can al so be used dependi ng upon the specbfic usage. Preferably, the danper
arrangenent incorporates a cylinder or ball nade fromplastics nmateri al

having an intumescent nﬁBéEFaPE%ﬁBEBa@@Nb@ﬁh@@ﬁ|Dﬂ%ﬂ¢ outer 30 |ayers

of the plastics materigml uﬂ@EJJnhQﬂE%perprﬁﬁfﬁwaloﬁXp@ﬂdﬁlﬁQencbhﬁar
cyl i nder or ballcgts rotated to ,its closed posi,tion, the eQ&a njgwdlng an
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range 35 aatﬁaag@Méﬂmﬁ nunmber of fle|dS fromplunbing to ventilation and

air-conditioning inst atio MAR 2006 R OF_ THE
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showi ng a chios&dgtargper widrh alfgﬁerrmlmgeﬂzlwmgemsna opprivi ew of the fire

collar shown in Figu#%qhggtg the QQFDEBd?rG?QQGW§Pt19ﬁ§”f1§'guégl§a£5 an
99

end view of the fire shown in Frgure Figure 4 is a sjde view of
the fire cofhawn i JHEWEe nlFigure 1; Figure 5 is a side viewof a fire

collar according to anQfiliey aspest 0f sthe Presgntof el i elye FEGUILL6 IS a
side view of a fire col l"ar
10 shown in Figure 1;
Figure 5 is a side view of a fire collar
according to another aspect of the present invention:;
Figure 6 1s a side view of a fire collar
according to yet another aspect of the present invention:
15 Figure 7 1is an end view of a fire damper
assembly accordingly to still yet another aspect of the
present invention; and
Figure 8 is a side view of the fire damper

assembly of Figure 7.

20
DESCRIPTICN OF PREFERRED EMBODIMENTS
Preferred émbodiments of the invention will now
be described with reference to the drawings, in each of
which like reference numerals refer to like parts.
25 Referring firstly to Figures 1-4, the fire

collar comprises a ceramic housing 10 having a partially
spherical ceramic ball valve 11, that is, the ball valve
has two opposing sectors removed as can be seen in Figure
3, centrically located therein. The ceramic housing may

30 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

35 and outlet 14. The housing inlet 13 and outlet 14, in
turn, have diameters which do not impede the flow of
fluid there through from attached pipework or ducting.
There 1s thus unimpeded fluid flow through the fire



according to yet another aspect of the present invention; 15 Figure 7 is an
end view of a fire danper assenbly accordingly to still yet another aspect
of the present invention; and Figure 8 is a side view of the fire danper
assenbly of Figure 7. 20 DESCRI PTI ON OF PREFERRED EVBODI MENTSE PR dblbed
enbodi nents of the invention will now be described wth reference to the
drawi ngs, in each of which like refereffce nunerals refer to |ike parts. 25
Referring firstly to Figures 1-4, the fire «collar conprises a ceramc
housi ng 10 iffg a partially spherical ceramic ball valve 11, that is, the

bal | valve has two @psstBgsseat drss feffedins than deeeewmaln EEguh@ 3,
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t hrough the fire 0 7 MAR 2U0 I'ar " "A recess 24 is f In the_outer
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ridges formed on the surface of the ball valve. Such a
gap is useful for preventing binding between the ball
valve and its seat such as could potentially occur over
time.

15 Elastomeric seals 21, 22 enable quick secure
fractional attachment to a plastics material ventilation
pipe extending from a toilet or similar odour producing
facility. '

The fire collar depicted in Figures 1-4 is

20 designed to be located within a concrete slab of a high
rise building. 1In use, the fire collar will maintain the
open configuration shown, for instance, in Figure 2 until
such time as a fire occurs on either side of the concrete
slab. When the fire reaches the ventilation-hydraulic

25 pipe at the point of attachment to the fire collar, and
the temperature climbs to the pre-set wvalue, the lead
alloy ring seals 18, 19 melt and the ball valve is then
free to rotate under the tension of the spiral spring 15.

Rotation continues until the passageway 12 in the ball

30 valve is in alignment with the inlet 13 and outlet 14 at
which point a stop pin 23 in the ball valve quadrant
prevents further rotation.

Referring to Figure 5, the fire collar
comprises a two-part plastics material housing 50, 51

35 whose components press-fit together so as to enclose a
partially spherical hollow plastics material ball 52
having opposed openings 80 as to provide a through
passageway for fluid when in an open configuration. The



bet ween the housing and the ball valve, and additionally seal the end of
the small gap 20 between the ball valve 10 and its seat. The gap 20 can be
mai nt ai ned by snmall ridges forned on the surface of the ball ﬁ@lve. Such a
gap is useful for preventing binding between the ball valve arld MARs2l8fkat
such as could potentially occur over time. 15 Elastoneric seals 21, 22
enabl e qui ck secure fractional attachnmént to a pl astics materi al

ventilation _pipe extending froma toilet or sim,/lar odour producing
facility, B [32 HoffaRCHeARcLad A SRRty 88 LR34 1 Vbt Riebs gRBERFBdbe

| ocat ed W tHitthim cinernei®l sl ab pheabdiyh rise building. In use, the fire
collar will maintain e . open.confi gur.at.i S r.i_ns ce, in_Figure
2 until such tine as'ﬂ;l-lf'jle f]??g?og%ugss %hbtea}tt%e gklgggw%{égt e cottjoﬁecre ned 3| ab.
When t he fiolessshchpess ithieoventgdrat ilofelgydldy | fozhesi pelatotishe SPei nk4 of
attachngnt e bLr ripd s teﬂﬁfm un | t - set
vaIue,ntgheWlthg}"i:;cilﬂl 3??03Kﬁ?%%§333|2%f§h@%8 mel t g%d}?bg&%gPﬁagglJﬂﬁigﬁghen
free to rot@usiutler UhdeterRoBrabi Lhe USEir FoRpithgnss. tRet &24bh £8nti nues

until the passAGRMRYid2ahh Jote BRlditi¥h M) VewbS riRgdl ignmediq W h §ge inl et
13 and outlet 14 at -35 which_point a stop pin 23 in"the ball val ve quadrant
prevents f GRS atF oRANNREPEr FRAGSEBSFiGutdes hAWi g r&t cbie af t E¥npri ses
a tmo-partdwdxaﬂ(gid@ﬁEﬁfath@0u§ipg 50, 51 _mhose conponents_press-fip
bal'| 590 having oppoddiF oBEAIRGS o abeil Briiuc ST HPBUGR. PesdEhay f or
flui d when gosianicopehyconfritoe atf on. fThe oA IMARLRDO§ 57. The spring
is tensioned to rotate the ball through ninety degrees
when the lead rings 55, 56 yield at a preset temperature.
Ceontinued rotation of the ball 53 is érevented by a stop
15 58 formed by a wall of the housing.
The fire collar can be readily connected to the
pipework by means of cylindrical connecting elements 59a,
59b.
Figure 6 1is a modified version of the fire
20 collar shown in Figure 5. This version enables the fire
collar to be tested at desired intervals to ensure that
the ball can be rotated and has not become jammed or
otherwise inoperable. The main difference from the
Figure 5 version is that the heat detector component
25 comprises an alloy pad 60 formed on the end of a square
drive shaft 61. A secondary internal drive shaft 62 also
joins with this alloy pad and connects to a pulley 63,
which is rotatable by means of an actuating cable 64
connected to a motor 65.
30 In general use, the motor is actuated to rotate
the fireball 66 between an open and closed position and
back again, to test the integrity of the system at
desired time intervals.
During a fire, the alloy pad 60 yields and the
35 fireball 66 rotates under the action of a coil spring 67,
as the mechanical connection between the square drive
shaft 61 and the internal drive shaft 62 is disengaged.
Figures 7 and 8 show a general damper



7 ball 52 includes an i ntunescent material which is encased w thin the

walls of the ball. The ball 52 is rotatable between an open and a cl osed
position upon integrally formed pivots 53, 54 5 which are hoﬂzzﬂRbﬁﬁ
recesses formed in the wall of the housing. Under normal, in ,
conditions, the ball is retained in an _open position by two rings of |ead

55, 56 contained in annul ar recesses i ® the housing at the entry and at
sides of the ball. 1QtThq}b%{I.53 is held queh tension in.ts gﬁgn

posi tion by WA a WD cdfl RPFTRg BP" THEBSspP iy Hi e on8d to
rotate thedpaldattivough hheeFygdegr éesmbatiementie | ead rings 55, 56 yield at
a preset tenperature. nt i ro i he ; is_pr by a
stop 15 58 forned b;lépwﬁ$€ﬂggrth%ﬁ%%ﬁg?@g?%ThSB@F%éégglIgr géEQEgg?eadily
connect ed tdempRr PP penorkiby wedgstofdedrd degtabnadieyngadl édeass 59a,
59b. Figurqfdised Wodhf it@d Vol oy bhechiine s 20 1Pl Araghopmskhnki gure
5. This version enables the fire collar to be tested at desired intefvals to
ensure that’3 SfEHE 128 afeperipedt BHtAnHiEYEeN6t becone janmed or ot her wi se
i noperabl e. The main Théf efaepes f1oMbhgedtic@Ur €05 dafisign be that tge heat
detect or conponent 25 co risgﬁ an _allo ad 60 forned. on t?e egd of ,a
square dr i APE shHarPTBITaA &&cdfdar YT Ny MREeshat t 182188559 8fns with
this all oy 7ad aBd aohnéatsniescanpulliny 63alswhicd psshittiated eatby70pans of
an actfgti e cable 64 connected to a notor 65. 30 In general use, the notor
is actuated t'o rotate the fireball 66 between an open and cl osed position
and back again, to tBz fhectabsgeift \clvfs t dampest ém atimidest red that

intervals. 4f the previous embodiment.



During a fire, the alloy pad 60 yields and the 35 fireball 66 rotates under
the action of a coil spring 67, as th2 nmechanical connection between the
square drive shaft 61 and the internal drive shaft 62 is di sgngageaphs
Figures 7 and 8 show a general danper 0 7 MAR 2005 8 arrangenent which is

based upon th%éame %r.i nllci al of operation as the Figure 6 enbodi nent. The
danper &rranf POPYBFNAINE: o rotating danper 70 in which a heat detecting

metal alloy pagusidg h@\rirééaﬁ Mt Repiet 4H cbRREHE i RoRduit hd ard Bl Gddpte@nd
testing 73 set-up as described with Figure 6. The danper is connected to

duct i ngoaonifert o7& outleti condupf; vot al at 76. I ntunmescent material is |located at

of | thi s damperereng ot oet S RRRl B sChod i apefabiiod 1§ ARKR "
2006 1.thé&dhmpigdaemBeér dR6IsURLIAG flawpstsisad iARY to1gaidbullétiteta cdeRAPREIIDA in
connect to an_inlet conduit and an outlet adapted to connect to an outlet
condui twhigh dwirhidagpineniiemben ishibis Hinye ifrn et to spigveutletofgi

4
position. i ilch the d ' I fluid t r sal.d. inlet
o sal hembrdiiis aberafBEIEoIRAR s Pl el < emeB Db S Bofinbli 1
fl ow f rigre; a8d daidaedagt dudlad lsbi@%l bligted ®adlifndanpithyinl¢temdarutienuf sdd dopdagage
t heret hrough with a passage inlet and a passage qutlet, said passage_  1nlet
and saitgspsatvelyevhent sakd dyaping meraperdy ip éﬁ%PP@hP%V@‘PP prcd sqil | dempinpgimembert  of
sai d hoysi ' n said danping nmenber is in the open position
and sailgagg%ﬁia%gﬁﬁngﬁe#ee\rﬁ?hﬁc udi ng an intunmescent material. 2. A fire danper
accordihg t oAGirei damiper aberding te alldingld pihiegeimBail afampngrmenited i€ atountedtfat i on
about an axi s, extending acyoss sai d_d&ous_i ng. 3. A fire danper according to

d ai m Zotatien gheM AR diRg L0 SpidiioN8nEy sai d danpi ng

3. A fire damper according to Claim 2 including biasing means for biasing said damping
member to the closed position.

4, A fire damper according to Claim 3, wherein said biasing means includes a spiral
spring wound about said axis.

5. A fire damper according to Claim 4, wherein said damping member is mounted on a
shaft which is supported for rotation in said housing about said axis.

6. A fire damper according to Claim 4, wherein said spiral spring is mounted between
said damping member and said housing.

7. A fire damper accordiﬂg to Claim 3 including retaining means for retaining said
damping member in the open positién against the bias of said biasing means, said retaining
means being adapted to release said damping member in response to heat whereby said
biasing means can force said damping member to the closed position.

8. A fire damper according to Claim 7, wherein at least a portion of said retaining means
is located in said housing and said portion is adapted to yield in response to said housing or
fluid in said housing reaching a predetermined temperature.

9. A fire damper according to Claim 1, wherein at least a portion of said retaining means
is located in said housing and said at least a portion is adapted to yield in response to said
housing or fluid in said housing reaching a predetermined temperature.

10. A fire damper according to Claim 9, wherein said at least a portion of said retaining

means is located adjacent said passage inlet.



menber to the closed position. 4. A fire danper according to Claim 3,
wherein said biasing neans includes al®piral spring wound about said axis.
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19. A fire damper according to Claim 1, wherein said damping member is a cylinder valve
or a ball valve.

20. A fire damper according to Claim 19, wherein said intumescent material of said
damping member is encased by a plastics material.

21. A fire damper according to Claim 20, wherein said plastics material is molded about
said intumescent material.

22, A fire damper including:

a housing having an inlet adapted to connect to an inlet conduit and an outlet adapted
to connect to an outlet conduit;

a damping member in said housing adapted to move from an open position in which
the damping member allows fluid to flow from said inlet to said outlet to a closed position in
which said damping member inhibits flow from said inlet to said outlet;

biasing means for biasing said damping member towards the closed position;

retaining means for retaining said damping member in the open position, and at least a

portion of said retaining means being located in said housing and being adapted to yield upon



‘shaft which is supported for rotation in said housing about said axis. 17. A
fire damper according to Claim16, wherlein said shaft is a first shaft and
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29. A fire damper according to Claim 28, wherein said at least a portion of said retaining
means is a ring which engages with said housing and said damping member so as to retain
said damping member in the open position.

30. A fire damper according to any one of Claims 22 to 29, wherein said retaining means
is adapted to yield within a temperature ranée of 60 degrees Celsius and 120 degrees Celsius.
31. A fire damper according to Claim 30, wherein said retaining means is formed
substantially of lead or a lead alloy or composite.

32. A fire damper according to Claim 22, wherein said retaining means releasably secures
said damping member to said housing.

33. A fire damper according to Claim 32 including heat detection means adapted to detect
temperature and actuate said retaining means.

34. A fire damper according to Claim 27, wherein said shaft is a first shaft and said
retaining means drivingly connects said first shaft to a second shaft.

35. A fire damper according to Claim 34, wherein said second shaft is drivingly connected
to a drive motor.

36. A fire damper according to Claim 22, wherein said damping member is a cylinder

valve or a ball valve.



27. A fire danper according to Caim 24, wherein said danping nenber is
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spring.

39. A fire damper according to Claim 38, wherein said spiral spring is mounted between
said damping member and said housing.

40. A fire damper according to Claim 37, wherein at least a portion of said retaining
means is located in said housing.

41. A fire damper according to Claim 40, wherein said at least a portion of said retaining
means is a ring which engages with said housing and said damping member so as to retain
said damping member in the open position.

42. A fire damper according to Claim 37, wherein said retaining means is adapted to yield
within a temperature range of 60 degrees Celsius and 120 degrees Celsius.

43, A fire damper according to Claim 42, wherein said retaining means is formed
substantially of lead or a lead alloy or composite.

44, A fire damper according to Claim 37, wherein said retaining means includes a pin
which releasably secures said damping member to said housing and is adapted to release said
damping member in response to the ambient air reaching a predetermined temperature.

45. A fire damper according to Claim 44 including heat detection means adapted to détect

temperature and actuate said pin.



retai ning neans being adapted to rel ease said danpi ng nenber in response to
heat; and a quantity of intumescent ne3erial in said housing and adapted to
forma seal between said danping nenber and said housing upon expgngaP a6
when sai d danping nmenber is in the closed position. 38. A fire danper
according to Claim37, wherein said biasing means includes a spiral spring.
39. A f#9.e dAnfrerdampeneetiording ¢ Claimnd B3 svheytie said agwing wpmber isgpeynigyl ¢wa
nount ed:bet n , sajd. danpin nber cand sai d_housi ng.. 40. A fire damper
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i s | ocaiseRlivirply cdrthebiod 8¢ Adrivéiotdt. fi re danper according to Caim40, wherein
said at |least a portion of said retaining neans is a ring which engages

wi th said housing and sai d danpi ng nenber so as to retain said danping
menber in the open position. 42. A fire danper according to C aim 37,
wherein said retaining neans is adapted to yield wthin a tenperature range
of 60 degrees Celsius and 120 degrees Celsius. 43. A fire danper according
to Claim42, wherein said retaining neans is fornmed substantially of |ead
or a lead alloy or conposite. 44. A fire danper according to C aim 37,
wherein said retaining means includes a pin which rel easably secures said
danpi ng nenber to said housing and is adapted to rel ease said danping
menber in response to the anbient air reaching a predeterm ned tenperature.
45. A fire danper according to Caim44 including heat detection nmeans
adapted to detect tenperature and actuate said pin. 13 0 7 MAR 2006 46. A
fire danper according to Caim37, wherein said danpi ng nenber is nounted on
a first shaft and said retaining neans drivingly connects said first shaft
to a second shaft which is drivingly connected to a drive notor.



