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(54) A damper

(57) A fire and/or smoke damper for a duct comprises
a blade pivotally disposed in a frame for movement be-
tween an open position and a closed position in said duct.
The blade has a peripheral channel that supports a seal
for sealing engagement with the inner surface of the
frame. The seal comprises a core of intumescent material
and a deformable sleeve surrounding said core with an
air gap. The sleeve provides sealing at low temperatures.
In the event of a fire the intumescent material expands
at high temperatures to maintain the seal but is retained
in position by the sleeve.
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Description

[0001] The present invention relates to a fire and/or
smoke damper of the kind that is used to seal an air dis-
tribution duct in the event of a fire.
[0002] It is known to provide dampers in ducts partic-
ularly those that penetrate a fire barrier or wall. Such
dampers are arranged to close the duct in the event of
temperatures within and/or outside the duct exceeding a
pre-determined threshold. This may be done on receipt
of an external signal received from a fire or smoke de-
tection system or a fire alarm panel. Dampers of this type
are specified where it is necessary to ensure the integrity
of the fire barrier and thereby prevent the spread of a fire
through a duct penetrating the fire barrier. With such an
arrangement the damper is normally open but closes in
the event of an excess temperature being sensed. One
example in which such dampers are used is in air venti-
lation systems.
[0003] Typical dampers comprise a casing that fits into
the duct and houses one or more steel blades which can
be rotated through 90 degrees between a first position
in which the blade or blades are edge-on to the direction
of the ducts and a second position in which the blade or
blades extend transversely with respect to the direction
of the duct so as to form an effective barrier across the
duct. Generally the blades are held in the first (open)
position to allow air flow through the ducts by means, for
example, of a spring return actuator. In one particular
damper design a single blade damper is pivotally dis-
posed in the casing and has a peripheral seal for sealing
engagement with the casing when in the closed position
so as to restrict air flow and prevent the progress of a fire
in the duct.
[0004] It is an object of the present invention, amongst
others, to provide for an improved fire damper and, par-
ticularly to such a damper with an improved sealing ar-
rangement.
[0005] According to the present invention there is pro-
vided a fire and/or smoke damper for a duct comprising
a blade for movement between an open position and a
closed position in said duct, the blade having a peripheral
seal for sealing engagement with a surface, the seal com-
prising a core of intumescent material and a deformable
sleeve surrounding said core.
[0006] The sleeve provides a seal at relatively low tem-
peratures but in the event of a fire the sleeve may develop
leaks in which case the intumescent material expands to
fill the sleeve and maintain the seal. There may be pro-
vided an air gap between sleeve and core to accommo-
date such expansion. The sleeve is deformable to pro-
vide the sealing characteristics and may be flexible
and/or resilient.
[0007] The blade may conveniently have a peripheral
channel in which seal is received. The seal preferably
seal extends outwards of said channel so as to come into
sealing contact with a surface.
[0008] The blade may be substantially circular and the

seal may be substantially annular but it is to be under-
stood that the blade may take any desirable or suitable
shape including, for example, rectangular or square.
[0009] The blade may comprise two disc-shaped
members overlying one another and configured to form
the channel at their periphery. One of the disc shaped
members may be generally planar and the other may be
formed at its periphery to provide the channel.
[0010] The sleeve may comprise a woven material that
is preferably fire-resistant. It may comprise a woven
glass-fibre scrim. The fibres of the woven material may
be coated with silicon or rubber or similar to afford sealing
characteristics. The fibres may be arranged into multifil-
ament yarns, each yarn being coated. In the event of a
fire the coating may perish at relatively high temperatures
leaving the sleeve uncoated and prone to leakage.
[0011] The blade may be pivotally mounted in a frame
that defines a conduit, the blade being movable between
a first position in which the conduit is open and a second
position in which it closes the conduit. The seal may ex-
tend outwardly from the periphery of the blade to an inside
surface of the frame so as to seal the blade to the surface.
The sleeve may be compressed between the surface and
the blade periphery when the blade is in said second
position.
[0012] An embodiment of the present invention will
now be described, by way of example, with reference to
the accompanying drawings, in which:

Figure 1 is a perspective view of a damper in accord-
ance with the present invention, a damper blade be-
ing shown in a closed position in a frame that is par-
tially cut away to reveal the blade;
Figure 2 is a sectioned side view of the damper of
figure 1; and
Figure 3 is a sectioned view of a seal of the damper
of figures 1 and 2, the seal shown in an undeformed
configuration.

[0013] Referring to the figures, the illustrated damper
comprises a cylindrical frame 10 for mounting in a duct
(not shown) or between duct portions. The frame defines
a conduit 11 that is closable by a disc-shaped damper
blade 12 pivotally disposed in the conduit.
[0014] The frame 10 and damper blade 12 are typically
manufactured from thin sheet galvanised steel, their di-
ameters depending on the application. The blade 12 is
pivotally disposed in the conduit 11 on a pivot pin 13 that
extends into the wall of the frame 10 on each side. If
necessary the ends of the pin 13 may be received in
bearings. The periphery of the damper blade 12 is fitted
with a seal 14 and in use, the damper blade 12 is pivotal
between a closed position where it substantially closes
the conduit 11 such that the seal 14 bears against the
inside surface of the frame in a sealing relationship and
an open position where it is moved through 90 degrees
so that the conduit is fully open.
[0015] The damper blade 12 is constructed from two
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coterminous discs 15, 16 of galvanised steel plate that
are joined together by any suitable means. A first disc 15
is planar across is diameter but the second disc 16 is
axially stepped at its outer periphery so as to define a
peripheral annular channel 17 with the first disc. The
channel 17 is designed to receive the seal 14 and may
be typically 5mm wide and of a similar depth.
[0016] The seal 14 (see figure 3) is substantially an-
nular and comprises an inner core 18 of intumescent ma-
terial bead surrounded by a substantially cylindrical and
flexible outer sleeve 19 of glass fibre scrim comprising a
plurality of multifilament yarns each coated with silicon.
It is to be appreciated that other suitable materials may
be used both for the fibres and the coating. In particular,
the coating may be polyester or acrylic based. Coating
each yarn in this manner allows the sleeve to bend into
the annular form without it kinking. Intumescent materials
are well known in the art and typically comprise an ex-
pansible graphite but any suitable material is contemplat-
ed.
[0017] When the seal 14 is inserted into the channel
17 the outer sleeve 19 is squeezed inwards in an axial
direction so that it fits between the channel walls. In
squeezing the sleeve in this way it deforms to the radially
elongated state depicted in figure 2. In the case of a chan-
nel 17 that has a 5mm depth, the sleeve 19 may be in
the region of 7mm diameter. When deformed it extends
radially outboard of the channel 17 and contacts the inner
surface 20 of the frame 10. The intumescent core 18 may
be typically 2.5-3mm such that there is an air gap 20
between the core 18 and the sleeve 19. When the core
expands it fills the air gap and presses on the sleeve so
as to improve the sealing relationship.
[0018] In the event of a fire or receipt of an appropriate
external signal representing detection of a fire or smoke
or an equivalent test signal, an actuator is automatically
operated to pivot the damper blade to the closed position.
Actuator mechanisms and their operation are known in
the art and are not described herein on the basis that
they are not pertinent to the inventive aspects of the
damper. In the closed position the sleeve 19 of the seal
14 comes into contact with the inner surface 20 of the
frame 10 and is compressed slightly radially inwards
thereby providing a degree of sealing at low tempera-
tures. If the heat generated by the fire continues to in-
crease the temperature in the duct rises to such a level
that the silicon coating perishes at which point the seal
would ordinarily become impaired. However, at such
temperatures the intumescent core 18 expands to fill the
air gap 20 to enhance the stealing relationship with the
inner surface 20 of the frame. The expansion of the core
ensures that the sleeve, whose sealing function might be
impaired as a result of the fire or temperature increase,
is pressurised into sealing against the inside surface of
the frame. The glass fibre scrim of the sleeve 19 serves
to retain the intumescent material 18 from further expan-
sion and from coming into direct contact with the flame.
[0019] It will be appreciated that although the de-

scribed embodiments of the invention are arranged such
that a duct is closed in the event of a fire. There may be
circumstances in which the damper assembly could be
arranged to open only in the event of fire. It is also to be
appreciated that there are numerous modifications and
variations to the above described embodiments that may
be adopted without departing from the scope of the
present invention as defined by the appended claims. In
particular the shape and dimensions of the various com-
ponents of the damper may vary from those described
above and shown in the figures.

Claims

1. A fire and/or smoke damper for a duct comprising a
blade for movement between an open position and
a closed position in said duct, the blade having a
peripheral seal for sealing engagement with a sur-
face, the seal comprising a core of intumescent ma-
terial and a deformable sleeve surrounding said
core.

2. A damper according to claim 1, wherein there is pro-
vided an air gap between sleeve and core.

3. A damper according to claim 1, wherein the blade
has a peripheral channel in which seal is received.

4. A damper according to claim 3, wherein the seal ex-
tends outwards of said channel.

5. A damper according to any preceding claim, wherein
the blade is substantially circular.

6. A damper according to any preceding claim, wherein
the seal is substantially annular.

7. A damper according to any one of claims 1 to 4,
wherein the blade is non-circular.

8. A damper according to any preceding claim wherein
the blade comprises two disc-shaped members
overlying one another and configured to form the
channel at their periphery.

9. A damper according to claim 8, wherein one of the
disc shaped members is generally planar and the
other is formed at its periphery to provide the chan-
nel.

10. A damper according to any preceding claim, wherein
the sleeve comprises a woven material.

11. A damper according to claim 10, wherein the sleeve
comprises a woven glass-fibre scrim.

12. A damper according to claim 10 or 11, wherein fibres
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of the woven material are coated with silicon or rub-
ber.

13. A damper according to any preceding claim, wherein
the sleeve comprises a fire resistant material.

14. A damper according to any preceding claim, pivotally
mounted in a frame that defines a conduit, the blade
being movable between a first position in which the
conduit is open and a second position in which it
closes the conduit.

15. A damper according to claim 14, wherein the seal
extends from the periphery of the blade to an inside
surface of the frame so as to seal the blade to the
surface.

16. A damper according to claim 15, wherein the sleeve
is compressed between the surface and the blade
periphery when the blade is in said second position.

17. A damper substantially as hereinbefore described
with reference to the accompanying drawings.
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