
WO 2004/072530 PCT/AU2004/000143  1 FIRE COLLAR This
invention relates to a device for preventing fire from
spreading from one side  of a barrier, such as a wall,
floor, partition or the like, in a structure, to the
other  side through pipework or ducting which extends
through the barrier. In particular, 5 the invention is
primarily concerned with a new form of fire collar for
location in  concrete slabs forming the floors and
walls of multi-storey buildings. There are in general
two types of devices which are used to prevent fire
from  spreading through pipes, conduits or ducts in
walls, floors, partitions and the like,  fire dampers
and fire collars. Fire dampers are generally located
in a barrier and 10 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 Al. Fire collars are usually
employed with pipework or ducting which are formed
from  15 a deformable material including a plastics
material such as P\C, rubber, or a  deformable metal
or composite material. A common type of fire collar
comprises a  metal collar which is fastened around a
concrete slab-penetrating pipe formed  from a plastics
material, in the region where it traverses the slab.
The collar  encloses an intumescent material. When a
fire on one side of the concrete slab 20 reaches a
sufficient intensity, it causes the intumescent
material to expand, which  in turn collapses or
pinches 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. In another form of
fire collar, the heat of the fire melts the pipe where
it 25 penetrates the slab, and the subsequent
expansion of the intumescent material  seals off the
void left by the melted pipe. A major problem with
prior art fire collars is that in rapidly advancing
fires the time  



taken for the intumescent material to seal off the
pipe or the void left by a melted  pipe can be too
long, as a result of which the fire is still able to
spread to the other  30 side of the barrier. WO
2004/072530 PCT/AU2004/000143  2 One recent attempt to
overcome this problem is a fire damper which comprises
a  tubular insert having a grid of intumescent
material formed across the diameter of  the pipe or
duct. However, although such an arrangement
facilitates very rapid  sealing, it has the
disadvantage that it slows down the flow of fluid
along the pipe 5 or duct. Such a reduction in flow may
occur at each location in which the pipe or  duct
traverses concrete slabs, to the extent that
effectively, a cessation of fluid  flow may ultimately
occur. It is an object of the invention to provide an
improved fire collar. The invention provides a fire
collar for preventing the spread of fire from one side
10 of a barrier to the other side of said barrier,
said fire collar being adapted to be  located in said
barrier and to surround or incorporate a deformable
conduit which  traverses said barrier, said fire
collar being further adapted to respond to said fire
by collapsing said deformable conduit, characterised
in that said fire collar  includes clamp means, in
that said clamp means is retained in a first position
by 15 retaining means, and in that said retaining
means is actuated when a  predetermined temperature is
reached as a result of said fire, such that said clamp
means is released, thereby moving towards a second
position whereby it firstly  contacts said conduit and
then collapses said conduit. Throughout this
specification, the term "barrier" is to be taken to
mean a wall, a  20 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 a pipe, pipework, a
conduit,  a duct, or the like, features of structures
such as buildings. Pipework and ducting are used to
carry fluids within many structures. Fluids  



25 carried by pipework and ducting include gases, such
as airconditioning air and  waste gases, and liquids
such as liquid wastes and water. Conduits are used to
carry cabling such as electrical cables, telephones
cables, computer network  cables, fibre optic cables
and the like. In many structures it is necessary to
minimise the likelihood of fire being propagated
between regions within the 30 structure. For example,
in multi-storey buildings, pipes, conduits and ducting
pass WO 2004/072530 PCT/AU2004/000143  3 through
partitions such as the concrete slabs between storeys.
The fire collar of  the present invention is suitable
for a wide variety of pipework, conduits and  ducting
which is used for various purposes. The fire collar of
an embodiment of the invention is intended, in use, to
collapse a  5 deformable conduit in the event that a
fire occurs on one side of the barrier in  which the
fire collar is situated. In one form, a fire collar
may be mounted over  pipework or ducting where the
pipework or ducting is itself deformable and the
pipework or ducting thus forms the deformable conduit.
Alternatively, the collar  may be provided with a
deformable collar extending therethrough, the
deformable 10 conduit having adapters at either end to
receive, or to be received in, the pipework  or
ducting. The deformable conduit may be of any
convenient cross-section,  adapted to integrate with
the pipework or ducting. The deformable conduit may be
formed from any convenient deformable material.
Suitable deformable materials include plastics
materials such as PVC and rubber,  15 or a deformable
metal or composite material. It will be appreciated by
those skilled in the art that the term "deformable" in
this context means that the conduit is  elastically or
plastically deformable to the extent necessary for the
conduit to be  substantially collapsed or pinched off.
Preferably, the deformable conduit may be  a PVC pipe
that, at the temperatures to which the pipe may be
subjected in a fire, 20 is capable of such
deformation. It will be appreciated that these
material  properties of the conduit are applicable at
the temperature and conditions under  



which the conduit is required to collapse. For
instance, whilst a PVC pipe may be  incapable of
deforming to the point of collapse at room
temperature, at the  particular temperature to which
the pipe is subjected in the case of fire, the conduit
25 will be able to be collapsed under pressure from
the clamp means. The fire collar of an embodiment of
the present invention may be of any  convenient shape
and preferably has a passage therethrough for
receiving a  deformable conduit. Preferably, the
passage through the collar will have a  sufficiently
large cross-section to accommodate the deformation of
the conduit  30 when it collapses. WO 2004/072530
PCT/AU2004/000143  4 In one embodiment of the present
invention the clamp may be disposed within the
collar. Alternatively, the clamp may be mounted on an
external surface of the  collar. Generally, as the
fire collars are designed for mounting within a
concrete  slab, it is preferred that the clamp and
associated detents are disposed within the 5 collar
for free movement in the absence of interference from
the concrete slab.  The collar may be formed of any
convenient material, including plastics material.  The
collar may be moulded. Preferably the collar will
include intumescent material  such that in the case of
fire the intumescent material of the collar will
expand and  further collapse the deformable conduit to
provide improved sealing of the conduit  10 and
minimise the propagation of any fire through the
barrier. The clamp means may be formed from one or
more moveable arms and may  include a fixed anvil
against which the one or more moveable arms may bear
in a  normal orientation. In a preferred embodiment of
the present invention, the clamp  comprises a pair of
opposed arms between which the deformable conduit is
15 collapsed in response to a fire on one side of the
barrier. The clamp is normally biased to a second
position, in which the clamp arms bear  upon the
deformable conduit and collapse it. The clamp may be
biased to the  second position using an elastic member
such as a spring. The moveable arm or  



arms of the clamp may be biased by an elastic member.
In one preferred form the 20 clamp is provided by a
pair of opposed arms pivotally mounted within the
collar on  opposite sides of the deformable conduit.
The opposed arms may be formed from  spring steel and
be part of a coil spring pivoted at a spring mount.
One end of the  coil spring forms the moveable arm of
the clamp. The other end of the coil spring  extends
from the coil and is retained against rotation in the
collar such that on 25 rotation of the moveable arm to
a first position, energy is stored in the spring arm.
A detent retains the spring arm in the first position.
Each of the pair of opposed  arms is biased such that
each will, upon release, move across the passage
through the collar. With a deformable conduit in place
the respective arms will  collapse the deformable
conduit diametrically across the passage through the
30 collar. It is preferred that the fire collar has
opposed moveable arms such that the  deformable
conduit is collapsed substantially diametrically. It
has been found that WO 2004/072530 PCT/AU2004/000143
5 collapsing the deformable conduit utilising two
opposed arms is quicker than using  a single moveable
arm against an anvil, as a single arm is required to
travel  across the entirety of the passage in order to
completely collapse the deformable  conduit, whereas
each of two opposed arms only has to travel about
half-way  5 across the passage. It will be appreciated
that other biasing mechanisms my be used, including
springs  held in tension or compression in the first
position such that a moveable arm of the  clamp is
urged towards the second position. 10 In a further
embodiment the clamp may be formed from two opposing
bars  positioned on opposite sides of the conduit. The
opposing bars may be biased  towards a second position
using pretensioned springs. The pretensioned springs
may connect the opposing bars directly to one another
or may be connected to the  fire collar. Where the
opposing bars are connected to one another using 15
pretensioned springs it is preferred that the
connection is recessed relative to that  



part of the bar which engages the conduit. In this way
the pretensioned springs  can collapse within the
recess such that the bars completely collapse the
conduit  therebetween in the second position. Where
the pretensioned springs are  engaged with the collar,
the pretensioned springs may pass freely through the
20 opposed bar so as to assist in maintaining the
position of the respective opposed  bars. In another
embodiment of the present invention, the clamp may be
in the form of a  wire or cord drawn around the
conduit. The cord may be biased using a  pretensioned
coil drum held in a pretensioned condition using the
detent. On 25 actuation of the detent, the coil drum
draws the wire or cord so as to close or  collapse the
deformable conduit. For example, one end of the wire
or cord may be  attached to the collar and the wire or
cord may pass one or more times around the  conduit
and then be attached to a coil drum whereby on
activation of the coil drum  the wire or cord tightens
so as to close or collapse the conduit. 30 It has been
found that when using a PVC conduit which deforms at
the elevated  temperatures occurring during a fire,
the collapsed PVC conduit melds together to WO
2004/072530 PCT/AU2004/000143  6 seal the conduit.
This is of advantage in preventing the further
transfer of smoke  and gases through the conduit. The
clamp may be retained in the first position by at
least one detent. The detent  may be fusible or
frangible. In one form, the detent may be formed from
a material  5 that has the dual properties of,
firstly, being able to retain the clamp in the first
position under normal conditions and, secondly, being
able to yield when heated to  a predetermined
temperature of the type encountered when there is a
fire on one  side of the barrier in which the fire
collar is located. These properties enable the  detent
to be designed as a heat detector and located in a
manner that will retain 10 the clamp in the first
position but, when a predetermined temperature is
reached,  to yield, enabling the clamp to move to the
second position and thereby to collapse  



the conduit. Suitable heat detector materials from
which the detent may be formed include lead  and its
alloys, plastics materials and various composites.
Typically, the  15 temperature at which such materials
yield will be in the range of 60C to 120C, depending
upon the particular application, so as to meet
governmental or local  council requirements. In yet
another form of the invention, the detent can be
operated by a thermocouple  or other temperature or
smoke sensor. The sensor can be connected by way of
20 appropriate circuitry to a solenoid which can
retract or release the detent to permit the clamp to
close when the sensor detects a predetermined
temperature value.  Such a situation also permits the
fire collar to be reset to the first position. In one
embodiment of the present invention, the deformable
conduit may be  encased in a sleeve of intumescent
material. Encasing the deformable conduit in  25 a
sleeve of intumescent material advantageously
accelerates the closing of the deformable conduit at
elevated temperatures such as those encountered during
a  fire. The sleeve of intumescent material is
preferably enclosed by an outer sleeve  of a flexible
yet inelastic material such as a glass cloth. Encasing
the intumescent  sleeve with an outer layer of glass
cloth prevents the intumescent material 30 expanding
outwards, directing the expansion inwards, which
forces the further WO 2004/072530 PCT/AU2004/000143  7
collapse of the deformable conduit. Embodiments of the
present invention will now be described in detail,
with  reference to the accompanying drawings, in
which: Fig. 1 is an underneath view of one embodiment
of a fire collar according to the  5 embodiment of the
present invention; Fig. 2 is a cross-sectional view of
the collar of Fig. 1, located in a concrete slab;  Fig
3 is an underneath view of a fire collar according to
another embodiment of the  present invention; and 



Fig. 4 is a cross-sectional view of the collar of Fig.
3, located in a concrete slab. 10 Fig. I shows a fire
collar 10 which is adapted to surround a pipe,
conduit, duct or  the like 14. The fire collar 10
includes a housing 12 which has a passage 16
extending therethrough, in which passage 16 a PVC
conduit 14 is disposed.  Within the housing 12 there
are also located two springs, 18, 20. The springs 18,
20 are substantially identical, and are located within
housing 12 on opposite sides 15 of the passage 16.
Each spring 18, 20 is preferably a compression spring.
Spring  18 is pivotally located on a spring mount 22,
and spring 20 is pivotally located on a  spring mount
24. One end 26 of spring 18 is permanently restrained
by housing  12 against rotational movement about mount
22, and one end 28 of spring 20 is  permanently
restrained by housing 12 against rotational movement
about mount  20 24. The other end 30 of spring 18 is
extended, forming an arm, and the other end 32  of
spring 20 is also extended, forming an arm. Arm 30 is
held in place against the  force of spring 18, under a
normal situation, by a detent 34, which may be a
fusible  link spring arm release, and arm 32 is held
in place against the force of spring 20, 25 under a
normal situation, by a detent 36, which may be a
fusible link spring arm  release. The detents 34, 36
may take any form, so long as they operate at a WO
2004/072530 PCT/AU2004/000143  8 predetermined
temperature, releasing the arms 30, 32 to move under
the  respective forces of springs 18, 20 towards the
second position in the direction of  the arrows
depicted in Fig.1. One form of fusible link 34, 36
which may be  preferred is a conventional cable tie,
used normally to secure bundles of such 5 things as
reinforcing rods and the like. Cable ties are formed
from a plastics  material which will at least soften
and possibly melt at the kind of temperatures  found
when a fire is present on one side of the slab 46,
which would then allow  arms 30, 32 to move under the
force of springs 18, 20 to collapse. Under normal
circumstances, cable ties would operate ideally to
retain the arms 30, 32 in the first 



10 position, and would be applied in much the same way
as occurs with the  conventional use of such ties. The
passage 16 substantially follows the outer profile of
the conduit 14, but is  extended laterally so that it
can accommodate deformation of the conduit 14 in the
manner to be described hereinafter. The lateral
extension of the passageway 16  15 minimises the
resistance of the conduit to collapse. The conduit 14
is formed by interlocking conduits 38, 40
respectively. An  intumescent sleeve 42 may be
disposed around the outer conduit 40. A glass  cloth
covering 44 may be disposed over the intumescent
sleeve 42. The fire collar 10 is intended to be
located in a barrier such as a wall, floor,  20
partition or the like. Fig. 2 shows the fire collar 10
of Fig. 1 in a 100mm concrete  slab 46. Conduit 14,
within the fire collar 10, is formed from a horizontal
pipe 38,  located within one end of an elbow 40. A
vertical pipe 48 is located in the other  end of elbow
40. Pipes 38, 48 and elbow 40 are each preferably
formed from  PVC, or another material which makes at
least pipe 38 and elbow 40 deformable. 25 The housing
12 of fire collar 10 has an internal land 50 through
which is received  PVC conduit 38. PVC conduit 40 may
be received within the collar 10 over the  first PVC
conduit 38. PVC conduit 40 may be closely received
within the  intumescent liner 42 and may extend into
the collar housing 12 to the land 50. The fire collar
10 operates as follows. Fire on one side of the fire
collar 10 will  30 pass through the PVC conduit 14.
This will cause the conduit 14 to heat up and to WO
2004/072530 PCT/AU2004/000143  9 soften. The
intumescent liner 42 will swell and begin to collapse
the PVC conduit  14. The fusible link spring releases
34, 36 will be activated once the temperature  reaches
a preset value. When the releases yield, spring arms
30, 32 will rotate  under the forces of springs 18, 20
in the direction of the aforementioned arrows, to 5
collapse the PVC conduit 14. Once the PVC conduit 14
has been collapsed,  abutting internal surfaces will
tend to meld to each other. The intumescent liner 42  



will continue to expand, further closing the conduit
14. The collar 10 is also  formed with an intumescent
material further closing the conduit, and any opening
in the barrier 46. 10 Figs. 3 and 4 show an
arrangement similar to that of Fig. 1. Reference
numerals  which are common to Figs. 1, 3 and 4 denote
the same features. It should be  noted that the fire
collar 10 of Figs. 3 and 4 is shown located in
alternative  substantially vertical slabs 52, 54,
which form walls or partitions rather than floors.
However, the fire collar 10 of Fig. 3 and 4 may be
used in any barrier. 15 The fire collar 10 may be seen
as an "all-purpose" fire collar, which is able to be
used with barriers such as wall slabs, of differing
thicknesses. Slabs 52, 54 may  have a common surface
56, with broken lines 58, 60 showing the other
surfaces of  respective slabs 52, 54, which may be,
for example, 125mm and 200mm in  thickness
respectively. 20 One end 62 of the housing 12 may be
stepped, to cater for connections to other  conduits
of differing diameters. For example, if conduit 38 has
an internal  diameter of 100mm or 113mm, the stepped
end 62 may have sections of 92mm,  83mm and 71 mm in
internal diameter. Referring now in particular to Fig.
3, it can be seen that the arrangement of springs  25
18, 22 differs from that of Figs. 1 and 2, in that
arms 26, 30 and 28, 32 are in the  open position in a
substantially parallel position, substantially
parallel to the  vertical (as shown in Fig. 3) side of
the damper 10. A plate 64, preferably a metal plate,
surrounds the intumescent material 42 such  that
expansion of the intumescent material 42 in a fire
situation is inwards rather WO 2004/072530
PCT/AU2004/000143  10 than outwards, and is thus
contained within the fire collar 10 and assists, in a
preferred situation, in collapsing the conduit 38. The
fire collar 10 of the present invention may be made of
any suitable material.  Metal and/or plastics material
are suitable materials. 



5 The entire contents of the specification and
drawings of Australian provisional  patent application
no. 2003900592 are hereby incorporated into the
present  specification. The claims form part of the
disclosure of this specification. WO 2004/072530
PCT/AU2004/000143  11 CLAIMS  1. A fire collar for
preventing the spread of fire from one side of a
barrier to the  other side of said barrier, said fire
collar being adapted to be located in said  barrier
and to surround or incorporate a deformable conduit
which traverses  said barrier, said fire collar being
further adapted to respond to said fire by 5
collapsing said deformable conduit, characterised in
that said fire collar  includes clamp means, in that
said clamp means is retained in a first  position by
retaining means, and in that said retaining means is
actuated  when a predetermined temperature is reached
as a result of said fire, such  that said clamp means
is released, thereby moving towards a second 10
position whereby it firstly contacts said conduit and
then collapses said  conduit. 2. A fire collar
according to claim 1, characterised in that said clamp
means  includes an actuating member. 3. A fire collar
according to claim 2, characterised in that said
actuating  15 member is an arm which is normally
biased towards said second position. 4. A fire collar
according to claim 3, characterised in that said arm
is part of  spring means, the force of said spring
means biasing said arm towards said  second position.
5. A fire collar according to claim 4, characterised
in that said spring means is  20 a compression spring,
and in that said arm constitutes one end of said
spring. 6. A fire collar according to any preceding
claim, characterised in that said  retaining means is
a detent. 



7. A fire collar according to any preceding claim,
characterised in that said  25 detent is in the form
of a fusible link which will release said arm when a
predetermined temperature is reached. WO 2004/072530
PCT/AU2004/000143  12 8. A fire collar according to
claim 7, characterised in that said fusible link is a
cable tie. 9. A fire collar according to any one of
claims 4 to 8, characterised in that two  spring means
providing opposed arms constitute said clamp means. 5
10. A fire collar according to any preceding claim,
characterised by a passage  surrounding said conduit,
said passage having a cross-sectional area  greater
than that of said conduit. 11. A fire collar according
to any preceding claim, characterised in that said
fire  collar incorporates a portion of deformable
conduit, which is attachable to  10 other portions of
conduit. 12. A fire collar according to any one of
claims I to 10, characterised in that  said passage is
adapted to surround a separate conduit. 13. A fire
collar according to any preceding claim, further
characterised by  intumescent material adapted to
assist in the collapsing of said conduit. 15 14. A
fire collar according to claim 13, characterised in
that said intumescent  material is contained within
means which does not allow said intumescent  material,
in a fire situation, to expand outwards, but allows
said intumescent  material to expand inwards towards
said conduit. 15. A fire collar according to claim 14,
characterised in that said means is  20 constituted by
a portion of glass cloth and/or a plate, preferably a
metal  plate. 


