WD 03/ 023267 PCT/ AUO2/ 01235 FIRE COLLAR FI ELD OF THE | NVENTI ON Thi s
invention relates to a device for 5 preventing fire from spreading from
one side wio@/2pmrtition to another by way of pipework or muwAvongizis the
partition. In particular, the invention is primarily concerned with a new
formof fire danper and a fire cold@g c%Fthpatlon in a concrete slab
separating the 10 floors and walls of ti-floor buildings. BACKGROUND OF
THE | NVENTI ON A common type of fire collar conprises a netal collar which

is fastened around a concret erstab-ogSrengtvait ngy pl astics material pipe
in the region where |t traverses the sla he col |l ar encl osin

i ntunmescent materialt 5%%en%¥%ﬁ@%§%ﬁloﬁ§1§%8§ of © ?hefbonéﬁgﬁﬁgsléﬁw
reaches sa sptévenebhgi nténsi t ¥rom nmelpirebldengi pe rofer end gmaﬁﬂrdﬁesithe

slab, it al S he_intunmescent 20 nmaterial to exp and seal off the
vord left DyoThor od t8asBPEHTE RU S iy PR Ra o e Hod Tt Ot event
the spread pértheiénre In th@rblhela51det@¢ tirevenntoret el s s|@blma intgj or

pr obl em wi t Bof Bl 8,49 PGy @ { b engfl | At 284 seLbat dhigdi mefaken fr the

i ntunescent nmteri al orn1a sea can be too longin rapidly ci ng
fires mnthCQ%ba¥e§Eﬁ1 %ﬁaﬁtﬁﬁ@ FPFeacaﬁo%@¥¢¢esﬁ% ﬁ@pﬁﬁétlﬁghéﬂws|de of

the partd ti ghoodsr@e@ntaal sesPtnti0roverserenthigingeblemis a 30 fire
danper conprising a tubular insert having a grid o i ntumescent materi al

formed across the circunference of the pipe or duct. However, although
such an arrangenent enabl 8aCKeRpUHODI OF SEal INYEN@Iooicur, it has the

di sadvant age that it2§|8$ﬁm98WQy Qpcﬂgsfﬁgg ggliggigomprises 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 1s 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 quick 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.



35 along the pipe or duct. Such a slowdown is anplified by the nunber of
concrete slabs which the pipe or duct traverses to the extent that
conpl et e Woowskasps7of the fluid can ultimately occur. WO (RITORAERAT235

PCT/ AU02/ 01235 2 OBJECT OF THE INVENTION It is therefore an object of the
invention to provide a new form of fipf collar/fire danper which obviates
the af orenenti oned di sadvantages or at least 5 provides the public with a

useful alternative. SUMWARY (5plHE d NVENTIHGNHECendi ng to the present
invention in its broadest form there 1s provided a housing for fitting

10 into pipework or HuctisngtRerehereoeat ¥ adte of p&Rbr K OFE T ngP
trﬁversgs %r%%’ri'&iiewhé’n,n@@i ﬁfbf}guswg ﬂﬂ‘eor@@mh@sfiagdaaampgarrang@mrelnlt and
a heat detectar, erein the danper arrapgenent s designed to.norpally
enabl e unPRpeédEsst | L8 f?%ﬁf?%?ggbﬁn?ﬂeC%%ﬁgﬁﬁﬂF%ﬁe%hm 'nﬁtbu%ei%g?o sea
of f thespi pewerikicer tdechung ivhen thhe heatfuldef¢etronticacts to a preset
tenperature value. By "fluid" is intended to nean gases, such as

air-conditioning air, waste gases, and liquids such as |iquid wastes and
wat er. 20 DETAI LED DESCRI PTEUMNMBRYTRE ERVENFVENTIPNef er ably, the danper

arrangement | ”Porpprﬁl‘:?érdﬁngy' ipdersr baldsaal ver havingo@n {at erpal
passageway which is of the Sanme or simlar dianeter to that of the 25
pi pewor k o T@dcisiskg F9rThhi EReE |55 f PEOFdIethe cPPHAGBE 6t batFtvaPve is
arrangeg sqQnas 0l Re i alabhecabayt a@n thaxilscsa itdmattlid capewotat erbet ween
& ormal OpRRUINY Qe MY G RAS2E0E; O, Tk & tREQL AN, ! DR BLREYRLES OF
ducting is d P '
a damper arrangement and a heat detector, wherein the
damper arrangement 1s 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 liquids such as
liquid wastes and water.

20

DETAILED 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 1s 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



uni npeded to a position, generally at right angles to the 30 open
position, where passage of fluid to prevented. Rotation of the cylinder or
bal | val vevccwrzkes? achi eved by nechani cal and/ or el ectri caCT@ENH1235
Mechani cal rotation can be, for instance, by the use of a spiral spring
retained in a recess formed in an exterjor 35 wall of the housing, having
its outer end held by the housing and its inner end held by the cylinder

or ball  Valyged Ngldks cghmlneont | geathom: (& sRiding dendundero tansi on
but it cannot rotate the ball or cylinder to a WO 03/ 023%67 PCT/ AUBZ/01235
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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, 1in the case of a
ball valve, 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 i 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



| ocal council requirenents. The heat detector material can be |ocated, for
instance, in the interior perinmeter of the housing where 25 an el enent of
t he danpewaoanrasmgenent has an adj acency when in an open c@U/AunRAaL23sn.
Thus, in the case of a ball valve, a circular seal of heat detector
material, such as a ring of |ead can he | ocated between the housing and
the ball valve at both the inlet and outlet sides. 30 In another form the
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integrity ohet hefulrtaneous operation of other fire collars within
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 Dbetween inner and outer
30 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.
Usage of the fire collar/fire damper can range
35 across a large number of fields from plumbing to

ventilation and air-conditioning installations.



15 col | ar/ danper arrangenent, testing neans can be provided which enable
t he danper to be noved between its open and closed configurations. Such
testi ng ne@ns/ess7be automatic or nmanual . An aut onati c t @xtT/Agp2reezsss can
conprise a notor which drives, for instance, the 20 aforenentioned bearing
shaft so as to rotate the attached danper. A nmanual testing neans can
consist of a sinple lever fitted to the bearing shaft. The fire collar
according to the invent E%&EESDE.Beﬁ%bﬂO&aB?i catedhrom-ceram c materials
but other 25 materials such as fibre-reinforced concrete, netal and the
like can al so be useddependilhg Wpork t Heomspetidi ¢ olsayge.fiRief axdbiar the
danper arrangeseM ngNCEEPOLALes; AveYhbAdeshehyibRl | Jmade Jdm Riagidcs
mat erial having an “intunescent material enbedded between inner and outer
30 layers ATX¥HEIYNSREics material. The intunescent naterial expands when
the cyl gnder or ball hagurotated 4 otopt §ielosed tpesiftiiren,cdinerelhgurovi di ng
an additional _fi re-s#o‘g.%eature lmUsane of the fif]e collar/fire danmper can
range 35 actoss? A Fargdt hinbar S HT el W IPOrpronBPRg to  ventilation and
air-conditioning i nstéldate o¥s. 1008/ @R826V1CT/AMI02hel285re 5 BRIIER
DESCRI PTI ON, (&, T DBﬁ%{gg@SlFi gure 1 is atop viewof a fire collar
according to tvﬁ%kﬁ]ven I on s’hovx,j ng a closed danper arrangenent; 5 Figure 2
is atop view of the Figereoll atsskowdiden Figureofl Wiheh fheedafddrar
arrangegentsiep@n; il gugerd 15 an end view of the fire collar shown in
Figure 1; Figure 4 i [ i f the fir 1 ar
gure L, Fgure ISFfég}gefylﬁg Oa tsg'_‘deI gig% gf 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
DESCRIPTION OF PREFERRED EMBODIMENTS
Preferred embodiments 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 wvalve 11, that is, the ball wvalve
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 1is thus unimpeded fluid flow through the fire



10 shown in Figure 1; Figure 5is a side view of a fire collar according
to anot her aspect of the present invention; Figure 6 is a side view of a
fire col | wo @mesxsdi ng to yet another aspect of the presentpdmventonzms; 15
Figure 7 is an end view of a fire danper assenbly accordingly to still yet
anot her aspect of the present inventi og; and Figure 8 is a side view of
the fire danper assenbly of Figure 7. 20 DESCRI PTI ON OF PREFERRED

EMBODI MENTS Rref erred embodi ments of the invention will now be described
with reference o the drawi ngs, in each of which |like reference nunerals
refer to like parts. R25rqedes rZ‘hglfﬁl Esrmgdt ¢ Fitgie esulien wahé PEr&hecol | ar
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be seen in SR - 3, ThenpPieal| SProRSt 885t t?é}”eelerfl kerbnPe Adusing may
30 be fornegd bgeﬁmedvabﬂmgqtm&t&%ﬁpﬂeéesot;egat;,hehdafcher othke bald val ve

11 has bee ocat rein spheri has a passageway
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ridges formed on the surface of the ball valve. Such a
gap 4is 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 value, the lead
alloy ring seals 18, 19 melt and the ball valve 1s 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 gquadrant
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 so as to provide a through

passageway for fluid when in an open configuration. The



housi ng and a stainless steel spiral spring 15 is |located therein. The
spiral spring has one end 16 bent so as to 5 be retained wthin a hub of

t he housi w@ @nd3tshe ot her end 17 cranked for retention bydinuhattssval ve
11. Two rings 18, 19 of |lead alloy are bonded between 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 naintained by snmall ridges

formed on gﬁ 1S %ﬂh@ aibﬁu}f@éy@?nts%—ktt@m@ﬁpwﬁcws%uénagée

preventing bindin etmeen t ve and its seat such as could
potenti al | yisddar maltis@f thepPadtloneric seal s 21, 22 enabl e quick
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|l ead all oy rlgg seal s 19 nelt and the ball valve is then free to
rotate undénc 1ﬁ%ﬁﬁﬁn?ﬁﬁtqqu?%%& ral spring 15. Rotation continues unti

the pasgsageway 12 inThie hall 5§Olémhéidsum@eﬁ|tgﬁ@&@h\Mdfhﬁﬁeopéhet 13
and Qutl et A3 e ROLIL Bt ompLa 28,00 L0S Bald; vabye, gupdrgn
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press-fit Eﬁgg}hﬁﬁagﬂﬁﬁ§ ffn&QCéQFeS@ yield at a preset temperature.
Continued rotation of the ball 53 is ﬁrevented 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



partially spherical hollow plastics material ball 52 having opposed
openings so as to provide a through passageway for fluid when in an open
conf i gur awioons/023dse WO 03/ 023267 PCT/ AU02/ 01235 7 bal |l 52 RameAum®s23an

i ntunescent material which is encased wthin the walls of the ball. The
ball 52 is rotatable between an open and a closed position upon integrally
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connected to a notor 65. 30 In general use, the notor is actuated to rotate
the fireball 66 between an open and cl osed position and back again,

test the wu®gnsiey of the system at

to

desired tinme intervalEcT/Aumingssa fire,

the alloy pad 60 yields and the 35 fireball 66 rotates under the action of
a coil spring 67, as the nmechani cal gnection bet ween the square drive

shaft 61 and the internal drive shaft 6
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i s disengaged. Figures 7 and 8

t he danper t%r?aﬁﬁ%ﬁ%ﬁtt?§P8é§F@ﬁ%dV% U%ornal |y enabl e uni npeded fl uid
fl ow t hroough the pi pework or ducting but to seal
2. A housing as claimed in claim 1, wherein the damper
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arrangement incorporates a cylinder or ball valve having
an internal passageway which is of substantially the same
diameter to that of the pipework or ducting, which
cylinder or ball valve 1is rotatable between an open
position where the passage of fluid through the pipework
or ducting is unimpeded, and a closed position, whereby

the passage of fluid is prevented.

3. A housing as claimed in claim 2, wherein the heat
detector 1is a material which vyields at the preset
temperature value to enable the cylinder or ball valve to

rotate to a closed position.

4. A housing as claimed in claim 3, wherein the
material of the heat detector is lead or a lead alloy
which vyields at a specific temperature within the

temperature range of 60°-120°C.

5. A housing as claimed in claim 1, wherein the heat
detector is a seal located between the housing and the
damper arrangement which mechanically retains the damper
arrangement open until the heat detector reaches its
preset temperature value when it yields and permits the

damper arrangement to close.

6. A housing as claimed in claim 1, wherein the heat

detector is a thermocouple having associated circuitry

The

10



of f the pipework or ducting when the heat detector reacts to a preset
tenperature value. 10 2. A housing as clainmed in claim1, wherein the
danper awocensgesmwnt | ncorporates a cylinder or ball val ve HGavAUNR/01233

i nternal passageway which is of substantially the same diameter to that of
the pipework or ducting, which 15 cylipder or ball valve is rotatable
between an open position where the passage of fluid through the pipemnrk

or ducting gy lmé@m@féal aa@teio%l %el@hp%aﬁl o8¢ rwher epypih h@x’@é‘ﬁ@i‘ﬁ?
fluid is prevented. 20 3. A housing g aimed in claim2, wherein, fhe heat

det ect or i HFviarering QﬁPEﬁnglépes fﬁ?%s%¥ra?%%%%?%tﬁ?ep9£WﬁE to
enabl e the tepel | adﬁape@r bakhnyahyett ao rotLafse twhen clwised thesmbtonplas 4. A

housi ng as clal |n cl ai m.3, mheretgl%h%alqg;erlal of the heat detector

is lead or &1 eacf eﬁq oy T ST e h SRS IS & & 3dpci i ¢ tenperature within the
tenperabure range of 60-120C. 30 5. A housing as clained in claima1,

wherein the heaty qﬁ% :%%%ed%aﬁl f?#mé?caiﬁd gg%yﬁenZthewH@yéiﬁg and the

danper arrangenent y retains t anper arrangenent open
until the KeatinfErecorbprbicHasdvet és ppégépblensyr ditaes vaf ue dRékRait

yi el ds and perifid sréhginda danper I%Ibre@@geﬂ@ﬂﬁecﬂoﬁﬂ osge @alA r'tomsmg as
claimed in_claim1l, wherein. the heat, tector is a hernDc Vi ng
associ at ed "GUsddidr ySswst05P653 GfFﬁé?ﬁA 45381 f@ Eﬁﬁﬁﬁgﬁﬁ%a Yaction
whi ch tan mMe%hﬁugnqgramdt@mdin@erbQNME@@ldhbyh0h5|nglandetherdhaﬁér
arrangenent _tQ ermt the danper arrangenent to cl ose when the
thernDcoupIe etects the preset tenperature val ue.

8. A housing as claimed in claim 2, wherein the
cylinder or ball valve is manufactured from plastics
15 material having an intumescent material embedded between

inner and outer layers of the plastics material.

9. A housing as claimed in claim 1, wherein the heat
detector is an alloy pad formed on a bearing shaft which
20 extends through the wall of the housing to a location

within the housing.

10. A housing as claimed in claim 9, wherein a spiral
spring retained in a recess on the outer side of the
25 housing connects the shaft to the housing and is normally
held under compression, which spring is released from
compression when the alloy pad yields upon being heated
to the preset temperature, thereby enabling the shaft and
damper to rotate to a closed position.
30
11. A housing as claimed in claim 9 and including a
testing device which includes a motor which can drive the
bearing shaft so as to rotate the attached damper between

an open and closed position, and back again.



5 7. Ahousing as clained in claim2, wherein the cylinder or ball valve
is rotatable by neans of a spiral spring retained in a recess fornmed in

t he wal | w0 dshes2shousi ng, said spiral spring having an outraT/avnd/ohedsd by 10
t he housing and an inner end held by the cylinder or ball valve. 8 A
housing as clainmed in claim 2, mhereinlﬁhe cylinder or ball valve is

manuf actured from plastics 15 material "having an i ntunescent materi al
enbedded between inner and outer |ayers of the plastics material. 9. A
housing as clainmed in claim1l, wherein the heat detector is an alloy pad
formed on a bearing shaft which 20 extends through the wall of the housing
to a location W thinphhepheusisngotlGa AdOuNGEmseclziged in claim9
wherein a spiral spring retained in_a.recess on the outer side of the 25
housi ng connects the shaft td a4 KoJSiiRgSahdYi £5ormal 1y hel d under
conpression, which spring isyreheasedatsonacoopregsi on when the all oy pad
yi el ds upon being heated to the pé@gg%th rature, thereby enabling the
shaft and danper to rotate to a c position. 30 11. A housing as
claimed in claim9 and including a testing device which includes a notor
whi ch can drive the bearing shaft so as to rotate the attached danper
between an open and cl osed position, and back again. WD 03/ 023267
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