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(54) Improved fire damper

(67)  Theinvention is a fire damper (1, 101) compris-
ing a tubular case (2, 102) inside which there is a revolv-
ingly associated shutter blade (3, 103) suited to rotate
around a rotation axis (X) between an open position, in
which the shutter blade (3, 103) is arranged parallel to
the longitudinal axis (Y) of the tubular case (2, 102), and
a closed position, in which the shutter blade (3, 103) is

arranged so that it is incident on the longitudinal axis (Y)
of the tubular case (2, 102). The fire damper (1, 101)
comprises at least one annular heatexpanding seal (4,
104) arranged around the tubular case (2, 102) in contact
with the external surface (21, 121) of the same tubular
case (2, 102).
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Description

[0001] The present invention concerns an improved
fire damper, in particular the tubular case supporting said
fire damper.

[0002] As is known, a fire damper is a device capable
of closing a local vent whenitis necessary to prevent the
passage of fumes and/or flames in case of fire.

[0003] A fire damper of the known type comprises a
tubular body, called "case" in technical jargon, generally
made of a metallic material, which delimits one section
of said vent and makes it possible to fix the fire damper
to the rest of the vent.

[0004] Said tubular cases substantially have a rectan-
gular or circular cross section.

[0005] Itis also known that a first type of tubular cases
of the fire dampers of the known art is provided with two
half-cases between which there is an interposed frame
in a heat-insulating material, which interrupts the conti-
nuity of said case in such a way as to prevent the trans-
mission of heat along the walls of the same case.
[0006] In particular, the frame is provided with a
through opening so as to revolvingly support a shutter
blade that is configured so that it can rotate between an
open position, in which the blade is arranged substan-
tially parallel to the axis of the case in such a way as to
allow the passage of air, and a closed position, in which
the blade is arranged perpendicular to the axis of the
case, so as to prevent said passage of air.

[0007] A second type of fire dampers according to the
known art comprises, instead, a case made as a single
piece, on which the rotary shaft of the shutter blade is
directly hinged in such a way as to allow the latter to
rotate from said open position to said closed position and
vice versa.

[0008] It is also known that fire dampers are installed
at the level of the walls that divide the various rooms
inside a building.

[0009] In particular, the walls in which the fire dampers
have to be installed are provided with holes that are larger
than the cross section of the fire dampers, so that the
latter can be introduced through the hole without obsta-
cles. However, said difference in size clearly causes the
presence of clearances between the surfaces of the hole
and the external surface of the fire damper. Disadvanta-
geously, said clearances give rise to two important draw-
backs. The first drawback lies in that the fire damper sim-
ply introduced in the corresponding hole is not perma-
nently fixed to the wall.

[0010] The second drawback lies in that said clearanc-
es, disadvantageously, do not prevent the flames and/or
fumes from passing from one side of the wall to the other
in case of fire.

[0011] Inorderto avoid these drawbacks, once the fire
damper has been introduced in the corresponding hole
it is necessary to use appropriate fixing elements and
materials, such as concrete mixes, for example mortar,
or special expanding polyurethane foams, in order to
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eliminate said clearances between the external surface
of the case and the surfaces of said hole.

[0012] Therefore, the use of said fixing elements and
materials makes it possible to both permanently fix the
fire damper to the respective wall and prevent the pas-
sage of flames and/or fumes through said clearances in
case of fire.

[0013] This operation for fixing the fire damper to the
wall, however, poses the drawback that it takes a certain
amount of time and, therefore, increases installation
costs.

[0014] Infact, once the fire damper has been arranged
so that it passes through the hole made in the wall, the
intervention of specialist personnel is required to fix it
permanently to the wall with mortar or polyurethane
foams.

[0015] In particular, in order to guarantee that the fire
damper is safely and permanently fixed to the wall, it is
necessary to introduce said fixing materials in both sides
of the wall, in order to fill said clearances. In some cases
said introduction may disadvantageously represent a
problem.

[0016] Furthermore, in the case where the fire damper
is installed against the edges of a wall, that is, adjacent
to the ceiling or to a further side wall, the introduction of
mortar or expanding polyurethane foams by said special-
ist personnel may be extremely difficult.

[0017] Furthermore, the presence of said clearances
and the way in which the fire damper is fixed to the wall,
just described above, may involve the drawback of fa-
vouring possible errors in the positioning of the fire damp-
er itself.

[0018] In this case, to disadvantage, an incorrect po-
sitioning operation may affect the effectiveness of the fire
damper and of the entire local vent.

[0019] The present invention intends to overcome all
the drawbacks of the known art outlined above.

[0020] In particular, it is the object of the present in-
vention to provide a fire damper that can be installed in
a simpler and quicker way compared to the fire dampers
of the known type.

[0021] Furthermore, it is the object of the invention to
provide a fire damper suited to be installed without the
aid of special instruments and fixing materials.

[0022] Itis also the object of the invention to provide a
fire damper that operates more effectively than the fire
dampers of the known type.

[0023] It is another, yet not the least object of the in-
vention to provide a fire damper that is more resistant to
stresses and therefore less subject to possible damage
during its production, transport and installation.

[0024] The above mentioned objects are achieved by
a fire damper constructed according to claim 1.

[0025] Further characteristics of the fire damper of the
invention are described in the dependent claims.
[0026] The said objects, together with the advantages
that will be highlighted below, are illustrated in the de-
scription of some preferred embodiments of the invention
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which are illustrated by way of non-limiting examples with
reference to the attached drawings, wherein:

- Figure 1 shows an axonometric view of a first em-
bodiment of the fire damper that is the subject of the
invention;

- Figure 2 shows a side view of the fire damper shown
in Figure 1;

- Figure 3 shows the cross section of the fire damper
of Figure 2 according to the section plane =;

- Figure 4 shows a variant of the first embodiment of
the fire damper shown in Figure 1;

- Figure 5 shows an axonometric view of a second
embodiment of the fire damper of the invention;

- Figure 6 shows the frame and the shutter blade be-
longing to the fire damper of Figure 5;

- Figure 7 schematically shows the cross section of
the first and of the second embodiment of the fire
damper of the invention, respectively shown in Fig-
ures 1 and 5, installed on a wall.

[0027] A firstembodiment of the fire damper that is the
subject of the invention is shown as a whole in Figures
from 1 to 3, where it is indicated by 1.

[0028] As shown in Figure 1, the fire damper 1 com-
prises a tubular case 2 usually made of a metallic mate-
rial.

[0029] Inside said tubular case 2 there is a shutter
blade 3 revolvingly associated therewith and configured
so that it can rotate around a rotation axis X between an
open position, in which it is arranged parallel to the lon-
gitudinal axis Y of the tubular case 2, and a closed posi-
tion, in which the same blade 3 is arranged so that it is
incident on the longitudinal axis Y of said tubular case 2.
[0030] Preferably, the rotation of the blade 3 is ob-
tained through moving means, notillustrated in the figure
but known per se, that are activated in case of fire. Ac-
cording to the invention, the fire damper 1 comprises at
least one annular heat-expanding seal 4 arranged
around the tubular case 2 and resting on the external
surface 21 of the same tubular case 2.

[0031] Advantageously, the presence of said annular
heat-expanding seal 4 on the external surface 21 of the
case 2 makes it possible to install the fire damper 1in a
wall P of a building through the so-called "dry" tech-
niques, that is, with no need to use fixing elements or
materials like for example concrete mixes or expanding
polyurethane foams.

[0032] In particular, as shown in Figure 7, according
to the installation procedure the fire damper 1 of the in-
vention must be introduced in a hole F made in said wall
P, whose size and shape substantially coincide with the
cross section of the tubular case 2. When the section of
the tubular case 2 in which said annular heat-expanding
seal 4 is arranged is in proximity to the hole F, the same
annular heat-expanding seal 4 comes into contact with
the perimeter surfaces of the same hole F, fixing the fire
damper 1 of the invention to the wall P through interfer-
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ence, as can be seen in the detail shown in Figure 7.
Furthermore, still advantageously, the presence of the
annular heat-expanding seal 4, which is arranged be-
tween the external surface 21 of the tubular case 2 and
the perimeter surfaces of the hole F when the fire damper
1isinstalled, is sufficient to prevent the passage of flames
and/or fume in case of fire, as the seal 4 expands and
thus seals in an optimal manner any clearances and fis-
sures that may be present between the wall P and the
fire damper 1.

[0033] As shown in Figure 2, the fire damper 1 of the
invention preferably comprises two annular heat-ex-
panding seals 4 arranged parallel to each other on the
external surface 21 of the case 2.

[0034] It cannotbe excluded, however, that in different
embodiments of the invention there may be a single an-
nular seal 4 or there may be more than two annular heat-
expanding seals 4 arranged parallel to one another.
[0035] Furthermore, according to the preferred em-
bodiment of the fire damper 1 of the invention shown in
Figures 2 and 3, the two annular heat-expanding seals
4 are arranged on the external surface 21 of the tubular
case 2 in such a way that the planes = and y on which
they lie are two planes that are orthogonal to the longi-
tudinal axis Y of the same tubular case 2.

[0036] In the embodiment of the invention shown in
Figure 1, the tubular case 2 and the blade 3 of the fire
damper 1, according to a cross-section plane orthogonal
to the longitudinal axis Y, have a rectangular shape, as
can be seen in Figure 3.

[0037] Alternatively, the tubular case 2 and the blade
3, always according to said cross- section plane, may
have a circular shape, as can be seen in Figure 4. The
tubular case 2 is preferably made as a single piece.
[0038] However, in alternative embodiments of the in-
vention, not represented in the figures, the same tubular
case may comprise two or more tubular half-cases joined
to each other according to the direction defined by the
longitudinal axis Y.

[0039] A second embodiment of the fire damper that
is the subject of the invention, indicated by 101 in Figure
5, includes all the characteristics of the first embodiment
of the fire damper 1 described above, as well as the pos-
sible variants.

[0040] However, said second embodiment of the in-
vention can be distinguished from the fire damper 1 due
to the fact that the tubular case 102 is made exclusively
in a single piece and, furthermore, due to the fact that it
comprises a frame 105 made in a heat-insulating mate-
rial, preferably calcium silicate fibre or another refractory
material.

[0041] Said frame 105 perimetrically delimits an open-
ing 106 with which the shutter blade 103 is revolvingly
associated around the rotation axis X.

[0042] For clarity’s sake, in Figure 6 the frame 105 to-
gether with the blade 103 are represented isolated from
the tubular case 102.

[0043] In said second embodiment of the invention, as
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shown in Figure 5, the tubular case 102 is configured in
such a way as to internally define a recess 107 suited to
permanently accommodate said frame 105.

[0044] Advantageously, the presence of the recess
107 makes it possible to constrain the frame 105 to the
tubular case 102 with no need to use screws, adhesive
substances or other analogous fixing means.

[0045] Furthermore, the fact that the frame 105 is ar-
ranged on the inner side of the tubular case 102 allows
for better protection of the same frame 105 during both
transport and installation, with the advantage of obtaining
a sturdier fire damper 101.

[0046] As far as the two annular heat-expanding seals
104 are concerned, as shown in Figure 5, they are ar-
ranged in the portion 122 of the external surface 121 of
the tubular case 102 at the level of which said recess 107
is defined. Preferably, between the frame 105 and the
recess 107 there is a seal, not represented in the figures
but known per se, which advantageously prevents the
passage of gas between the two elements.

[0047] Inparticular, preferably butnot necessarily, said
seal is arranged in a housing obtained on the external
perimeter surface of the frame 105.

[0048] Still preferably, the tubular case 102 comprises
a plurality of through openings 108 facing the recess 107,
visible in Figure 5, which reduce the average cross sec-
tion of the tubular case 102 and thus limit its heat con-
ductivity in the direction defined by the axis Y.

[0049] Advantageously, the through openings 108
make it possible to hinder heat transmission by conduc-
tivity along the tubular case 102 also in the case where
the latter is made from a single piece of conductive ma-
terial like, for example, a metal plate.

[0050] In particular, metal plate advantageously
makes it possible to obtain a light, resistantand economic
tubular case 102.

[0051] As the through holes 108 are made at the level
of the recess 107, they are advantageously covered by
the frame 105 on the inner side and by the annular heat-
expanding seals 104 on the outer side, which therefore
prevent the gas contained in the tubular case 102 from
flowing towards the outside across the through openings
108.

[0052] Preferably but not necessarily, the tubular case
102 is made starting from a bent metal plate.

[0053] In practice, the fire damper 1, 101, as shown in
Figure 7, is introduced in a hole F made in a wall P of a
building and fixed therein through interference.

[0054] In particular, the fire damper 1, 101 of the in-
vention is introduced in said hole F until the annular heat-
expanding seals 4, 104 are coupled through interference
to the perimeter surfaces of the hole F, as shown in the
detail of Figure 7, therefore with no need to use fixing
elements and materials.

[0055] In case of fire, the blade 3, 103 is rotated in the
closed position, in such a way as to prevent the passage
of flames and fume along the local vent.

[0056] The annular heat-expanding seals 4, 104, ex-
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pand thanks to the heat that is generated in case of fire
and thus make it possible to seal any clearances and
fissures that may be present between the hole F and the
fire damper 1, 101. The above clearly shows that the
improved fire damper that is the subject of the invention
achieves all the set objects.

[0057] Infact, the invention achieves the object to pro-
vide a fire damper that can be installed in a simpler and
quicker way compared to the fire dampers of the known
type.

[0058] In particular, the invention achieves the object
to provide a fire damper suited to be installed without the
aid of special instruments and fixing materials.

[0059] It also achieves the object to provide a fire
damper that operates more effectively than the fire damp-
ers of the known type.

[0060] The invention furthermore achieves the object
to provide a fire damper that is more resistant to external
stresses during production, transport and even installa-
tion.

[0061] Where technical features mentioned in any
claim are followed by reference signs, those reference
signs have been included for the sole purpose of increas-
ing the intelligibility of the claims and accordingly such
reference signs do not have any limiting effect on the
protection of each element identified by way of example
by such reference signs.

Claims

1. Fire damper (1, 101) of the type comprising a tubular
case (2, 102) inside which there is a revolvingly as-
sociated shutter blade (3, 103) suited to rotate
around a rotation axis (X) between an open position,
in which said shutter blade (3, 103) is arranged par-
allel to the longitudinal axis (Y) of said tubular case
(2, 102), and a closed position, in which said shutter
blade (3, 103) is arranged so that it is incident on
said longitudinal axis (Y) of said tubularcase (2, 102),
characterized in that it comprises at least one an-
nular heat-expanding seal (4, 104) arranged around
said tubular case (2, 102) in contact with the external
surface (21, 121) of said tubular case (2, 102).

2. Fire damper (1, 101) according to claim 1, charac-
terized in that said annular heat-expanding seal (4,
104) is arranged on said external surface (21, 121)
of said tubular case (2, 102) so that the plane (=, )
on which it lies is orthogonal to said longitudinal axis
(Y) of said tubular case (2, 102).

3. Fire damper (1, 101) according to any of the preced-
ing claims, characterized in that said at least one
annular heat-expanding seal (4, 104) comprises two
annular heat-expanding seals (4, 104) arranged par-
allel to each other on said external surface (21, 121).
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Fire damper (1, 101) according to any of the preced-
ing claims, characterized in that said tubular case
(2, 102) is made in a single piece.

Fire damper (101) according to claim 4, character- 5
ized in that said tubular case (102) is configured in
such a way as to internally define a recess (107)
suited to permanently accommodate a frame (105)

in a heat-insulating material with which said shutter
blade (103) is revolvingly associated and in that said 70
at least one annular heat-expanding seal (104) is
arranged on the portion (122) of said external surface
(121) of said tubular case (102) at the level of which
said recess (107) is defined.

15
Fire damper (101) according to claim 5, character-
ized in that between said frame (105) and said re-
cess (107) there is a seal suited to prevent the pas-
sage of gas between said two elements.

20
Fire damper (101) according to claim 6, character-
ized in that said seal is arranged in a housing ob-
tained on the external perimeter surface of said
frame (105).

25
Fire damper (101) according to any of claims from 5
to 7, characterized in that said tubular case (102)
comprises a plurality of through openings (108) fac-
ing said recess (107) in such a way as to reduce the
average cross section of said tubular case (102). 30
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