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(57) Abréegée/Abstract:

A damper for an existing duct having at least one conduit wall defining a gas conduit. The at least one conduit wall includes a first
aperture closed by a first aperture closing unit having a shaft recelving section opened In the gas conduit and a second aperture
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(57) Abrege(suite)/Abstract(continued):
substantially aligned with and opposed to the first aperture and closed by a second aperture closing unit when the damper Is

mounted. The damper comprises: at least a first damper blade and a second damper blade slidably engageable with one another:;
and at least one shaft mounted to the first damper blade and the second damper blade and having a first section extending from
the first damper blade and a second section extending from the second damper blade. The first section and the second section of
the at least one shaft are respectively insertable In the shaft recelving section of the first aperture closing unit and the second

aperture closing unit.



ABSTRACT

A damper for an existing duct having at least one conduit wall defining a gas
conduit. The at least one conduit wall includes a first aperture closed by a first
aperture closing unit having a shaft receiving section opened in the gas conduit
and a second aperture substantially aligned with and opposed to the first
aperture and closed by a second aperture closing unit when the damper Is
mounted. The damper comprises. at least a first damper blade and a second
damper blade slidably engageable with one another; and at least one shaft
mounted to the first damper blade and the second damper blade and having a
first section extending from the first damper blade and a second section
extending from the second damper blade. The first section and the second
section of the at least one shaft are respectively insertable in the shaft receiving

section of the first aperture closing unit and the second aperture closing unit.
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DAMPER, INSTALLATION KIT FOR DAMPER AND DAMPER KIT
INSTALLATION METHOD FOR COOKING OPERATIONS

FIELD OF THE INVENTION

The present invention relates to the field of dampers. More particularly, it relates to
a damper for a duct used in commercial cooking operations as well as an installation

kit and a method of installation for installing the same.

BACKGROUND

Dampers are widely used in ducts of commercial kitchens in order to regulate the
airflow therein. For safety issues, such dampers must however meet specific
requirements in order to be installed in such ducts. For example, the section of a
duct in which a damper is installed must be able to withstand high temperatures
and specific fire ratings. Consequently, the holes and openings in the duct required
for the installation or operation of the dampers must be closed or sealed, in order
to respect existing security standards such as NFPA 96 Standard for Ventilation

Control and Fire Protection of Commercial Cooking Operations.

Typically, known dampers are therefore comprised within a damper assembly
including a non-moving frame or a non-moving plate mountable to a duct and to
which the damper is connected. This usually means that, in order to install such a
damper assembly to an existing duct, a section of the existing duct must be cut out
and the damper assembly must be inserted into the cut-out section and welded In
place. Moreover, given that existing ducts of commercial kitchens usually have a
greasy interior surface, degreasing of the interior surface is usually required in order
to remove any grease which can create fire hazard during the welding stage. The

above described procedure is time consuming and greatly increases installation

costs of dampers to existing ducts.
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In view of the above, there is a need for an improved damper, installation kit for

damper and method of installation which would be able to overcome, or at least

minimize, some of the above-discussed prior art concerns.

SUMMARY OF THE INVENTION

According to a general aspect, there is provided a damper kit for installing a damper
in a duct having at least one conduit wall and defining a gas conduit, the at least
one conduit wall having a first aperture and a second aperture extending through
the at least one conduit wall. The damper kit comprises a first aperture closing unit
engageable with the at least one conduit wall and configured to close the first
aperture when engaged with the at least one conduit wall and comprising a shatt
receiving section opened in the gas conduit. The damper kit also comprises a
second aperture closing unit engageable with the at least one conduit wall and

comprising a shaft receiving section opened in the gas conduit. The damper kit also
comprises a damper having at least one shaft with a first section insertable in the
shaft receiving section of the first aperture closing unit and a second section
insertable in the shaft receiving section of the second aperture closing unit. The at
least one shaft extends past the at least one conduit wall through the second
aperture closing unit, outwardly of the gas conduit, and the second aperture closing
unit is configured to close the second aperture when engaged with the at least one
conduit wall, with the second section of the shaft inserted in the shaft receiving

section.

In an embodiment, the first aperture closing unit comprises a plug including a
peripheral wall defining a shaft receiving cavity of the shaft receiving section and

an end wall extending inwardly from the peripheral wall, at a closed end of the plug.

In an embodiment, the plug further comprises a peripheral flange extending
peripherally outwardly at an open end of the plug and engageable to an inner

surface of the at least one conduit wall, around the first aperture, and the first
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aperture closing unit further comprises a securing member screwable onto an outer

surface of the peripheral wall of the plug, outwardly of the duct.

In an embodiment, the damper comprises at least a first damper blade and a

second damper blade slidably engageable with one another and configurable In at

least two configurations.

In an embodiment, the first damper blade comprises at least one of a male member
and a female member and the second damper blade comprises at least one of the
other one of the male member and the female member. The at least one of the male

and the female members are slidably engageable together.

In an embodiment, each one of the first damper blade and the second damper blade
comprises a protruding male member and each one of the first damper blade and
the second damper blade comprises an elongated slot. The protruding male

member are insertable and slidable in the elongated slot of the other one of the first

damper blade and the second damper blade.

In an embodiment, the first damper blade comprises a first shaft including the first
section insertable in the shaft receiving section of the first aperture closing unit and
the second damper blade comprises a second shaft including the second section

insertable in the shaft receiving section of the second aperture closing unit.

In an embodiment, the first damper blade and the second damper blade are
selectively configurable in a contracted configuration and a plurality of extended

configurations and are securable In one of the plurality of extended configurations.

In an embodiment, the second aperture closing unit comprises an inner member

superposable to an inner surface of the at least one conduit wall to surround and
partially cover the second aperture and an outer member superposable to an outer
surface of the at least one conduit wall to surround the second aperture, each one
of the inner member and the outer member comprising a shaft receiving aperture

extending therethrough.
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In an embodiment, the inner member comprises a peripheral wall defining a shaft
receiving cavity of the shaft receiving section. The shaft receiving cavity is opened
at both ends and a peripheral flange extends peripherally outwardly at a first one of

the opened ends of the shaft receiving cavity. The peripheral flange Is engageable
to an inner surface of the at least one conduit wall, around the second aperture.

The outer member is screwable onto an outer surface of the peripheral wall,

outwardly of the gas conduit.

In an embodiment, the at least one shaft also extends past the at ieast one conduit

wall through the first aperture closing unit, outwardly of the gas conduit.

In an embodiment, the first aperture closing unit comprises an inner member
superposable to an inner surface of the at least one conduit wall to surround and
partially cover the first aperture and an outer member superposable to an outer
surface of the at least one conduit wall to surround the first aperture, each one of

the inner member and the outer member comprising a shaft receiving aperture

extending therethrough.

In an embodiment, the at least one shaft of the damper is rotatably engaged with

the first aperture closing unit and the second aperture closing unit.

In an embodiment, the damper kit further comprises an actuation system
operatively connectable to a section of the at least one shaft of the damper

extendable through the second aperture closing unit.

In an embodiment, the first aperture and the second aperture are substantially

aligned and defined on opposed sides of the at least one conduit wall.

In an embodiment, the duct is a duct used Iin cooking operations.

According to another general aspect, there is also provided a damper kit for
installing a damper in a duct having at least one conduit wall defining a gas conduit,

the at least one conduit wall having a first aperture and a second aperture
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substantially aligned with and opposed to the first aperture, the first and second
apertures extending through the at least one conduit wall. The damper Kit
comprises a first aperture closing unit engageable with the at least one conduit wall,
the first aperture closing unit being configured to close the first aperture when
engaged with the at least one conduit wall and comprising a shaft receiving section
opened in the gas conduit. The damper kit also comprises a damper having at least
one shaft with a first section insertable in the shaft receiving section of the first
aperture closing unit and a second section extendable through the second aperture.
The damper kit further comprises a second aperture closing unit engageable with
the at least one conduit wall and comprising a shaft receiving section opened in the
conduit, the second aperture closing unit is configured to close the second aperture
with a section of the at least one shaft of the damper extending through the shaft

receiving section, when engaged to the at least one conduit wall.

In an embodiment, the first aperture closing unit comprises a plug Iincluding a
peripheral wall defining a shaft receiving cavity of the shaft receiving section and

an end wall extending inwardly from the peripheral wall, at a closed end of the plug.

In an embodiment, the plug further comprises a peripheral flange extending
peripherally outwardly at an open end of the plug and engageable to an inner
surface of the at least one conduit wall, around the first aperture, and the first

aperture closing unit further comprises a securing member screwable onto an outer

surface of the peripheral wall of the plug, outwardly of the duct.

In an embodiment, the damper comprises at least a first damper blade and a
second damper blade slidably engageable with one another and configurable in at

least two configurations.

In an embodiment, the first damper blade comprises at least one of a male member
and a female member and the second damper blade comprises at least one of the
other one of the male member and the female member. The at least one of the male

and the female members are slidably engageable together.
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In an embodiment, each one of the first damper blade and the second damper blade
comprises a protruding male member and each one of the first damper blade and
the second damper blade comprises an elongated slot. The protruding male

member is insertable and slidable in the elongated slot of the other one of the first

damper blade and the second damper blade.

In an embodirhent, the first damper blade comprises a first shaft including the first
section insertable in the shaft receiving section of the first aperture closing unit and
the second damper blade comprises a second shaft including the second section

insertable in the shaft receiving section of the second aperture closing unit.

In an embodiment, wherein the first damper blade and the second damper blade
are selectively configurable in a contracted configuration and a plurality of extended

configurations and are securable in one of the plurality of extended configurations.

In an embodiment, the second aperture closing unit comprises an inner member
superposable to an inner surface of the at least one conduit wall to surround and
partially cover the second aperture and an outer member superposable to an outer
surface of the at least one conduit wall to surround the second aperture. Each one

of the iInner member and the outer member comprises a shaft receiving aperture

extending therethrough.

In an embodiment, the inner member comprises a peripheral wall defining a shaft
receiving cavity of the shaft receiving section. The shaft receiving cavity is opened
at both ends and a peripheral flange extends peripherally outwardly at a first one of
the opened ends of the shaft receiving cavity. The peripheral flange is engageable
to an inner surface of the at least one conduit wall, around the second aperture.

The outer member is screwable onto an outer surface of the peripheral wall,

outwardly of the gas conduit.

In an embodiment, the at least one shaft of the damper is rotatably engaged with

the first aperture closing unit and the second aperture closing unit.
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In an embodiment, the damper kit further comprises an actuation system
operatively connectable to a section of the at least one shaft of the damper

extendable through the second aperture closing unit.
In an embodiment, the duct is a duct used In cooking operations.

According to another general aspect, there is also provided a damper for an existing
duct having at least one conduit wall defining a gas conduit, the at least one conduit
wall including a first aperture closed by a first aperture closing unit having a shatft
recelving section opened in the gas conduit and a second aperture substantially
aligned with and opposed to the first aperture and closed by a second aperture
closing unit when the damper is mounted. The damper comprises at least a first
damper blade and a second damper blade slidably engageable with one another
and at least one shaft mounted to the first damper blade and the second damper
blade. The at least one shaft has a first section extending from the first damper
blade and a second section extending from the second damper blade. The first
section and the second section of the at least one shaft are respectively insertable
in the shaft receiving section of the first aperture closing unit and the second

aperture closing unit.

In an embodiment, the second section of the at least one shaft extends through the
second section extendable through the second aperture closing unit and closes the

second aperture in combination with the second aperture closing unit.

In an embodiment, the first damper blade comprises at least one of a male member
and a female member and the second damper blade comprises at least one of the
other one of the male member and the female member. The at least one of the male

and the female members are slidably engageable together.

In an embodiment, the first damper blade comprises a first shaft including the first

section insertable in the shaft receiving section of the first aperture closing unit and
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the second damper blade comprises a second shaft including the second section

extendable through the second aperture closing unit.

In an embodiment, the first damper blade and the second damper blade are
configurable between a contracted configuration and a plurality of extended

configurations and are securable in one of the plurality of extended configurations.

In an embodiment, the damper is configurable in a plurality of modulating

configurations.

In an embodiment, the damper further comprises an actuation system operatively
connectable to the second section of the at least one shaft and actuable to rotate
the at least one shaft to configure the damper in the plurality of modulating

configurations.

In an embodiment, the duct is a duct used in cooking operations.

According to another general aspect, there is provided a method for installing a
damper having at least one shaft in a duct having at least one conduit wall defining
a gas conduit. The method comprises the steps of: making a first aperture and a
second aperture In the at least one conduit wall of the duct; mounting a first aperture
closing unit to the at least one conduit walhl, the first aperture closing unit closing the
first aperture and providing a shaft receiving section; inserting at least one shaft of
the damper in the gas conduit, the at least one shaft having a first section engaged
in the shaft receiving section of the first aperture closing unit and a second section
extending through the second aperture and outside of the gas conduit; and
mounting a second aperture closing unit to the at least one conduit wall, the second
aperture closing unit closing the second aperture, with the section of the at least

one shaft of the damper extending therethrough.

In an embodiment, the first aperture closing unit comprises a plug and a securing
member. The plug includes the shaft receiving section defining a shaft receiving

cavity and a peripheral flange extending outwardly from the shaft receiving section

8
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at an open end of the shaft receiving cavity. The shaft receiving section has an
outer surface. The step of securing the first aperture closing unit to the at least one
conduit wall comprises: inserting the plug in the first aperture; abutting the
peripheral flange of the plug against an inner surface of the at least one conduit
wall, around the first aperture; and engaging the securing member to the outer

surface of the shaft receiving section, outwardly of the duct.

In an embodiment, the step of engaging the securing member to the shaft receiving

section comprises screwing the securing member to the outer surface of the shatft

receiving section.

In an embodiment, the step of inserting the at least one shaft of the damper in the
gas conduit comprises: introducing the damper in the gas conduit in a contracted
configuration; inserting the second section of the at least one shaft of the damper
in the second aperture; and expanding the damper in an operative configuration to
engage the first section of the at least one shaft with the shaft receiving section of
the first aperture closing unit and extend the at least one shaft through the second

aperture, outwardly past the at least one conduit wall.

In an embodiment, the second aperture closing unit comprises an inner member
and an outer member and the step of securing the second aperture closing unit to
the at least one conduit wall comprises: inserting the inner member in the second
aperture; abutting the peripheral flange of the inner member against an inner
surface of the at least one conduit wall, around the second aperture; and engaging

the outer member to the inner member, outwardly of the duct.

In an embodiment, the method further comprises the step of connecting an
actuation system to the second section of the at least one shaft extending outwardly
past the at least one conduit wall. The actuation system is operative to rotate the at
least one shaft and rotate the damper between a plurality of modulating

configurations.
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In an embodiment, making the first aperture and the second aperture in the at least

one conduit wall of the duct comprises substantially aligning the first aperture and

the second aperture on opposed sides of the at least one conduit wall.

BRIEF DESCRIPTION OF THE DRAWINGS

Other objects, advantages and features will become more apparent upon reading
the following non-restrictive description of embodiments thereof, given for the

purpose of exemplification only, with reference to the accompanying drawings in

which:

Figure 1 I1s a schematic front elevation view of a damper according to an

embodiment, the damper being shown in a disassembled configuration.

Figure 2 is a schematic cross sectional front view of the damper of Figure 1 shown

In an assembled inoperative configuration and being installed in a duct.

Figure 3 Is a schematic cross-sectional front view of the damper of figure 2 shown

In an operative configuration.

DETAILED DESCRIPTION

In the following description, the same numerical references refer to similar

elements. The embodiments, geometrical configurations, materials mentioned
and/or dimensions shown in the figures or described in the present description are

embodiments only, given solely for exemplification purposes.

Moreover, although the embodiments of the damper and damper kit and

corresponding parts thereof consist of certain geometrical configurations as
explained and illustrated herein, not all of these components and geometries are
essential and thus should not be taken in their restrictive sense. It is to be
understood, as also apparent to a person skilled in the art, that other suitable

components and cooperation thereinbetween, as well as other suitable geometrical

10
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configurations, can be used for the damper and damper kit, as will be briefly
explained herein and as can be easily inferred herefrom by a person skilled in the
art. Moreover, it will be appreciated that positional descriptions such as "above’,

“below”, “left”, "right” and the like should, unless otherwise indicated, be taken in

the context of the figures and should not be considered limiting.

Referring generally to Figures 1 to 3, in accordance with an embodiment, there is
provided a damper 10 to be installed in a pre-existing duct 12 of a commercial
kitchen space (not shown) and used in cooking operations. The duct 12 includes at
least one conduit wall defining a gas conduit therebetween. In the embodiment
shown, the duct 12 is of rectangular shape and includes two pairs of opposed walls,
however one skilled in the art will understand that, in an alternative embodiment
(not shown) the duct can be of circular shape and include a single wall or of

polygonal shape with a plurality of walls.

As will be described below, in order to perform the installation of the damper 10,
two apertures therethrough are required in the at least one wall of the pre-existing
duct 12, i.e. the two apertures being through holes. In an embodiment, the apertures
are made in opposed sides of the conduit wall(s). In the embodiment shown, a first
aperture 13a is required in a first wall 15 of the duct 12 and a second aperture 13b
IS required in a second wall 17, opposite to the first wall 15. In an embodiment, the

first aperture 13a and the second aperture 13b are substantially aligned with one

another.

In an embodiment, a single damper 10 is used for regulating an airflow in the duct
12, the damper 10 being sized and shaped such as to cover substantially an entire
section of the duct when positioned in a closed configuration, i.e. positioned

substantially perpendicular to the direction of the airflow. Hence, one skilled in the
art will understand that, for example, in an embodiment where the duct has a
substantially circular shape, the damper 10 can have substantially curved shaped
ends in order to cover substantially the entire section of the duct when positioned

In the closed configuration, rather than the rectangular shape of the embodiment

11
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shown. In an alternative configuration, more than one adjacent damper 10 can
cooperate for regulating the airflow in the duct 12, each one of the damper 10
covering a portion of the section of the duct when positioned in the closed position.
In such an embodiment, each one of the damper 10 requires two apertures into
opposite walls (or wall sections) of the pre-existing duct 12 for installation thereof.
One skilled in the art will understand that, in operation, the multiple dampers 10 can

move in parallel to one another, or in opposed directions.

In the embodiment shown, the damper 10 includes a first damper blade 14 and a
second damper blade 16 slidably engageable with one another. In Figure 1, the first
damper blade 14 and the second damper blade 16 are shown in a disengaged
configuration while in Figures 2 and 3, the first damper blade 14 and the second
damper blade 16 are engaged and connected together. One skilled in the art will
understand that, in an alternative embodiment, the damper 10 can however differ
from the embodiment shown and can include either a single blade, or more than

two blades connectable to one another.

In the embodiment shown, the first damper blade 14 and the second damper blade
16 include engageable male and female members which provide the slidable
connection therebetween. As can be seen on the Figures, the male members are
protruding male members, i.e. male members protruding from the surface 20 of the

blades 14, 16, and include a combination of bolts and nuts 18. The female members

are elongated slots 22 formed in the surface 20 of each one of the damper blades

14, 16 for slidingly receiving the bolts 18a therein.

The above described assembly allows the assembled first damper blade 14 and
second damper blade 16 to slide between a contracted configuration (see Figure
2) and a plurality of extended configurations (see Figure 3 for one embodiment of
the extended configurations). In the contracted configuration, large sections of the
damper blades 14, 16 overlap such that the width of the damper 10 is smaller than
the width of the duct 12 in which the damper 10 is to be installed. In the extended

configurations, the overlap between the damper blades 14, 16 is smaller. The

12
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overlap of the damper blades 14, 16 can be adjusted in a manner such that the
width of the damper 10 substantially corresponds to the width of the duct 12 and,
thereby, the damper 10 is configured in an operative configuration. Once the
desired configuration is reached, the nuts 18b are screwed on the corresponding

bolts 18a to secure the first damper blade 14 against the second damper blade 16

by press fitting.

One skilled in the art will understand that, in an alternative embodiment, other
assembly can be provided to allow the slidable connection between the damper
blades 14, 16. Moreover, as previously mentioned, in an alternative embodiment,
the damper 10 can also include more than two damper blades slidably engageable

to one another.

The slidable connection between the first damper blade 14 and the second damper
blade 16 and the corresponding transfer between the contracted configuration and
the operative configuration is useful for installing the damper 10 inside a pre-
existing duct 12, as will be described in more details below. However, it will be
understood that, in an alternative embodiment (not shown), the damper 10 can
Include a single damper blade, i.e. the damper does not have a variable width as

described above.

Still referring to Figures 1 to 3, the damper 10 further includes at least one shaft 30
for connecting the damper blades 14, 16 to the pre-existing duct 12. In the illustrated
embodiment, a first shaft 32 is secured to the first damper blade 14 and projects
laterally outwardly therefrom. A second shaft 34 is secured to the second damper
blade 16 and projects laterally outwardly therefrom in a direction opposite from the
first shaft 32 when the two damper blades 14, 16 are engaged together. In the
embodiment shown, the first shaft 32 and the second shaft 34 are respectively
secured onto the first damper blade 14 and the second damper blade 16 by
attachment plates 19. Each attachment plate 19 maintains the respective shaft 32,
34 against the corresponding damper blade 14, 16 and prevents rotation

therebetween. One skilled in the art will understand that in alternative

13
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embodiments, different connections can be used for securing the shafts to the
corresponding one of the damper blades. For example and without being limitative,

the shafts can be integral to the damper blades or can be welded, screwed or

riveted to the damper blades.

One skilled in the art will also understand that, in an alternative embodiment, a
single shaft 30 can be provided. For example and without being limitative, the shaft
30 can have a specific outer shape and be slidable, clipable, or the like, into a
matching shaft receiving section of the at least one damper blade, in order to
prevent a rotating movement therebetween. For instance, the shaft 30 can have a
triangular or square cross-section along a section thereof and the damper blades
can include at least one receiving channel having a corresponding cross-section In

which the section of shaft 30 is insertable.

In the embodiment shown, an end section 33 of the first shaft 32 is engageable In
the first aperture 13a in the first wall 15 of the duct 12. For safety purposes, the first
aperture 13a is required to be closed from the outside of the gas conduit of the duct
12. Hence, there is provided a first aperture closing unit 40 including a plug 41
having a shaft receiving section 42 with a peripheral wall and end wall extending
inwardly from the peripheral wall, at a closed end of the plug 41. The peripheral wall
and the end wall of the shaft receiving section 42 of the plug 41 define a shaft
receiving cavity 46 opened in the gas conduit. The plug 41 also includes a
peripheral flange 43 extending outwardly from the peripheral wall, at an open end
of the shaft receiving cavity 46, and surrounding same. The first aperture closing
unit 40 is inserted in the first aperture 13a with the peripheral flange 43 abutting an
inner face of the first wall 15. In the embodiment shown, the shaft receiving section
42 of the plug 41 protrudes outwardly of the duct 12. However, in an alternative
embodiment, the shaft receiving section 42 can at least partially extend in the duct
12. The shaft receiving cavity 46 of the plug 41 communicates with the duct 12 and

the end section 33 of the first shaft 32 is engageable in the shaft receiving cavity

46 of the plug 41. As can be seen more clearly in Figures 2 and 3, the shaft receiving

14
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cavity 46 is sized and shaped for receiving the end section 33 of the first shaft 32
therein. The plug 41 is securable to the first wall 15 of the duct 12 for closing the

first aperture 13a made therein, as will be described in more details below.

In the illustrated embodiment, in order to close the first aperture 13a, the plug 41 is
inserted therein such that the peripheral flange 43 abuts an inner surface 15a of the
first wall 15, around the first aperture 13a. The peripheral flange 43 is tightly pressed
against the inner surface 15a of the first wall 15 to provide the desired closing of
the first aperture 13a. More particularly, to provide the tight connection between the
peripheral flange 43 and the inner surface 15a of the first wall 15, the first aperture
closing unit 40 further comprises a securing member 44. In the embodiment shown,
at least a section of an outer surface of the peripheral wall of the shaft receiving
section 42 of the plug 41, which extends from the peripheral flange 43, comprises
threads (not shown). The securing member 44 is screwed onto the outer surface of
the shaft receiving section 42 of the plug 41 from outside of the gas conduit of the

duct 12, such as to press the peripheral flange 43 towards the inner surface 15a of
the first wall 15.

In an embodiment, the first aperture closing unit 40 further includes a sleeve 45
extending into the shaft receiving cavity 46 of the plug 41. The sleeve 45 is shaped
and sized to tightly fit around the end section 33 of the first shaft 32 to be received
therein. In an embodiment, the sleeve 45 is made of wear resistant and/or low
friction coefficient material, such as copper or the like. In an embodiment, a
lubricant, such as grease or the like, can be provided inside the sleeve 45 to reduce

friction between the inner surface of the sleeve and the end section 33 of the first
shaft 32 received therein. In an alternative embodiment, the inner surface of the

peripheral wall of the shaft receiving section 42 can be made of or lined with a

resistant and/or low friction coefficient material.

One skilled In the art will understand that, in an alternative embodiment, the
configuration and shape of the plug 41 can vary from the embodiment shown.

Moreover, in an alternative embodiment, a first aperture closing unit 40 different
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than a plug 41 can be used. In an embodiment, the first aperture closing unit 40
offers closure of the first aperture 13a in compliance with regulatory security
standards, such as NFPA 96, and provides a shaft recelving section opened In the

gas conduit for engagement with the end section 33 of the at least one shatt 30.

The second shaft 34 includes an end section projecting laterally from the second
damper blade 16. The end section of the second shaft 34 is extendable through the
second aperture 13b defined in the second wall 17 of the duct 12 and includes a
section extending outside of the gas conduit of the duct 12. In an embodiment, a
second aperture closing unit 50 is provided for closing the second aperture 13b with

the second shaft 34 extending therethrough.

In an embodiment, the second aperture closing unit 50 comprises an inner member
52 and an outer member 54. The inner member 52 and the outer member 54 are
respectively superposable to the inner surface 17a and the outer surface 17b of the
second wall 17. When superposed to the second wall 17, the inner member 52 and

the outer member 54 surround the second aperture 13b.

In an embodiment, similarly to the plug 41, the inner member 52 of the second
aperture closing unit 50 includes a peripheral flange 53 and a shaft receiving section
55 extending from the peripheral flange 53. The shaft receiving section 55
comprises a peripheral wall defining a shaft receiving aperture opened at both ends,

with one of the ends being substantially aligned with the peripheral flange 53. When

engaged with the second wall 17, the shaft receiving section 55 extends through
the second aperture 13b with the peripheral flange 53 abutting an inner surface 17a
of the second wall 17. The shatft receiving section 55 is opened in the gas conduit
and the second shaft 34 can extend therethrough. In the embodiment shown, at
least a section of an outer surface of a peripheral wall of the shaft receiving section
55 extending from the peripheral flange 53 of the inner member 52 of the second
aperture closing unit 50 comprises threads (not shown). The outer member 54
Includes an inner threaded aperture and is screwable onto the outer surface of the

shaft receiving section 55 from outside of the gas conduit of the duct 12, such as to
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press the peripheral flange 53 towards the inner surface 17a of the second wall 17.
When engaged together, the aperture of the outer member 54 is concentric with the
shaft receiving aperture of the inner member 52. With the second shaft 34 extending
in the shaft receiving section, each one of the inner member 52 and the outer
member 54 are pressed against the second wall 17 in order to provide the closure.
Moreover, the inner member 52 and the outer member 54 are tightly engaged
around the second shaft 34 such as to provide closure of the second aperture 13b
in the vicinity of the second shaft 34 extending therethrough and having a section

extending outside of the gas conduit of the duct 12.

In an embodiment, the second aperture closing unit 50 also includes a sleeve 57
extending into the shaft receiving section 55. The sleeve 57 is again shaped and
sized to tightly fit around the second shaft 34 to be received therein and is made of
wear resistant and/or low friction coefficient material, such as copper or the like. In
an embodiment, a lubricant, such as grease or the like can be provided inside the
sleeve 57 to reduce friction between the inner surface of the sleeve and the second
shaft 34 received therein. In an alternative embodiment, the inner surface of the
peripheral wall of the shaft receiving section 55 can be made of or lined with a

resistant and/or low friction coefficient matenal.

One skilled in the art will once again understand that the configuration and shape

of the second aperture closing unit 50 can vary from the embodiment shown. Once

again, in an embodiment, the second aperture closing unit 50 offers closure of the

~second aperture 13b in compliance with regulatory security standards, such as

NFPA 96, and allows the shaft 30 to rotatably extend therethrough.

One skilled in the art will understand that, in an alternative embodiment, an aperture

closing unit such as the one described above can also be used to close the first
aperture 13a instead of the plug 41 described above in connection with the first
aperture closing unit 40. In such an embodiment, each one of the first shaft 32 and

the second shaft 34 have a section extending outside of the gas conduit of the duct
12.
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In an embodiment, the at least one damper blade of the damper 10 is rotatable

between a plurality of modulating configurations inside the duct 12, in order to

regulate the airflow therein.

In embodiments where the at least one damper blade of the damper 10 is rotatable
between a plurality of modulating configurations inside the duct 12, the first shaft
32 remains rotatable when engaged with the plug 41, in order to allow the rotation
of the damper 10 between the plurality of modulating configurations. In an
embodiment, the first shaft 32 can rotate within the plug 41 and, in an alternative
embodiment, the plug 41, or a portion thereof, can rotate with the first shaft 32. In
an embodiment, the plug 41 includes a bearing assembly (not shown), which allows
the rotation of a section thereof and therefore allows the above-mentioned rotation
of the first shaft 32 engaged therewith. Similarly to the first shaft 32, the second
shaft 34 is rotatable when engaged with the second aperture closing unit 50. In an
embodiment, the second shaft 34 can rotate within the second aperture closing unit
50 and, in an alternative embodiment, the second aperture closing unit 50, or a
portion thereof, can rotate with the second shaft 34. In an embodiment, the second
aperture closing unit 50 includes a bearing assembly (not shown) in order to allow
the rotation of a section thereof and thereby provide the above-mentioned rotation

of the second shaft 34 engaged therewith.

In the embodiment shown, the second shaft 34 is operatively connected to an

actuation system 60, such as a motor, located outside of the gas conduit of the duct
12. The actuation system 60 is operative to rotate the second shaft 34 and therefore
move the damper blades 14, 16 between the plurality of modulating configurations.
In an embodiment, the actuation system 60 can be operatively connected to and
controlled by a control unit (not shown). It will be understood that, in an embodiment
where multiple dampers 10 are provided (not shown), a connecting mechanism can
be provided between the shaft 30 of each damper 10 to control the rotation of each

shaft 30 such that the multiple dampers 10 rotate in a coordinated way between the
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plurality of modulating configurations. In another alternative embodiment, multiple

coordinated actuation systems 60 can also be provided.

One skilled in the art will understand that, in an alternative embodiment (not shown),
the damper 10 can be free of actuation system 60. In such an embodiment, the
shaft 30 extending through the duct 12 can be manually rotatable in order to allow
manual control of the damper 10. For example and without being limitative, in an
embodiment, the shaft 30 can be connected to a handie outside of the gas conduit
of the duct 12, which is operable to manually adjust the damper 10 between the
plurality of modulating positions. In an embodiment, the handle can be locked in
position, once the desired modulating position is manually reached. In another
alternative embodiment, the at least one damper blade of the damper 10 can also
be non-rotatable, such as to remain in the same position inside the duct, and

provide a constant flow regulation inside the duct 12.

In an embodiment, a damper kit including a damper 10 such as the one described
above, as well as the first aperture closing unit 40 for closing the first aperture 13a
and the second aperture closing unit 50 for receiving a section of a shaft 30
therethrough and closing the second aperture 13b can be provided. The damper kit
can be used for installing the damper 10 to an existing duct 12 by making only two

apertures in opposite walls of the existing duct 12.

The damper 10 and damper kit according to an embodiment having been

described above, a method for installing the damper 10 in a duct 12 will be

described below.

According to an embodiment, the method comprises a first step of making a first
aperture 13a in a first wall 15 of the duct 12 and a second aperture 13b in a second
opposed wall 17 of the duct 12, for example by piercing. For instance, the apertures
13a, 13b can be made with a knock-out punch, or the like. The first aperture 13a

and the second aperture 13b are substantially aligned such that the damper 10
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which will be installed using the first aperture 13a and the second aperture 13b is

substantially evenly levelled relative to the duct 12.

Once the apertures 13a, 13b have been made, the first aperture closing unit 40, for
example the plug 41, is engaged in the first aperture 13a defined in the first wall 19.
As described above, in an embodiment, the plug 41 is engaged and secured to the
first wall 15 by inserting the plug 41 in the first aperture 13a, pressing the peripheral
flange 43 of the plug 41 against the inner surface 15a of the first wall 15, around
the first aperture 13a, and engaging a securing member 44 to the outer surface of
the shaft receiving section 42 of the plug 41 from outside of the gas conduit of the
duct 12.

The damper 10 is subsequently positioned in the duct 12. In an embodiment, the
damper 10 is positioned in the duct 12 by firstly introducing the damper 10 in the
duct 12 in the contracted configuration, inserting a section of shaft 30 through the
second aperture 13b and subsequently configuring the damper 10 in the operative
configuration such that one end section 33 of the shatft 30 is introduced in the shaft

receiving cavity 46 of the plug 41.

In an embodiment where the damper 10 comprises a single damper blade
substantially spanning the width of the duct 12, the step of positioning the damper
10 in the duct 12 can rather comprise the steps of introducing the damper 10 in the

duct 12 and sliding a shaft 30 through the second aperture 13b and into a shatft

receiving section of the damper blade until an end section 33 of the shaft 30 is

Introduced In the shaft receiving cavity 46 of the plug 41.

In an alternative embodiment, the damper 10 can also be secured to the shaft,
subsequently to the shaft being secured in place. For example and without being

limitative, the damper 10 can be clipped onto the shaft to allow easy removal

therefrom, without requiring the shaft to be removed from the apertures.
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In another alternative embodiment, the damper 10 can be inserted in the duct and
a section of shaft already connected to the damper 10 can be introduced In the
shaft receiving cavity 46 of the plug 41. Subsequently, a shaft 30 can be inserted
through the second aperture 13b and into a shaft receiving section of the damper

blade to secure the damper 10 relative to the second aperture 13b.

In order to provide the second aperture closing unit 50 for closing the second
aperture 13b through which the shaft 30 extends, in an embodiment, the inner
member 52 is engaged with the shaft 30, inside the duct 12, prior to the shaft being
engaged through the second aperture 13b and the outer member 54 I1s engaged
with the shaft 30, outside of the gas conduit of the duct 12, once the shaft 30
projects therefrom. Subsequently, the inner member 52 and outer member 54 are
respectively engaged with and secured to the inner surface 1/a and the outer
surface 17b of the second wall for partially covering the second aperture 13b, with

a section of the shaft 30 extending therethrough.

In an embodiment, the damper 10 can subsequently be connected to the actuation
system 60, such as a motor, which is operative to rotate the shaft 30 and move the
damper 10 between the plurality of modulating configurations. As previously
mentioned, in an embodiment, no actuation system 60 can be provided, this step

thereby being omitted.

It will be appreciated that alternatives can be foreseen to the above described
method. Furthermore, it will be appreciated that the method described herein can

be performed In the described order, or in any suitable order.

Several alternative embodiments and examples have been described and

llustrated herein. The embodiments of the invention described above are intended
to be exemplary only. A person skilled in the art would appreciate the features of
the individual embodiments, and the possible combinations and variations of the
components. A person skilled in the art would further appreciate that any of the

embodiments can be provided in any combination with the other embodiments
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disclosed herein. It is understood that the invention can be embodied in other
specific forms without departing from the central characteristics thereof. The
present examples and embodiments, therefore, are to be considered in all respects
as illustrative and not restrictive, and the invention is not to be limited to the details
5 given herein. Accordingly, while specific embodiments have been illustrated and
described, numerous modifications come to mind without significantly departing

from the scope of the invention as defined in the appended claims.
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1. A damper for an existing duct having at least one conduit wall defining a
gas conduit, the at least one conduit wall including a first aperture closed by a
first aperture closing unit having a shaft receiving section opened in the gas
conduit and a second aperture substantially aligned with and opposed to the first
aperture and closed by a second aperture closing unit when the damper Is

mounted, the damper comprising:

at least a first damper blade and a second damper blade slidably

engageable with one another; and

at least one shaft mounted to the first damper blade and the second
damper blade and having a first section extending from the first
damper blade and a second section extending from the second
damper blade, the first section and the second section of the at least
one shaft being respectively insertable in the shaft receiving section of

the first aperture closing unit and the second aperture closing unit.

2. The damper of claim 1, wherein the second section of the at least one
shaft extends through the second section extendable through the second

aperture closing unit and closes the second aperture in combination with the

second aperture closing unit.

3. The damper of claim 1 or 2, wherein the first damper blade comprises at

least one of a male member and a female member and the second damper blade
comprises at least one of the other one of the male member and the female

member, the at least one of the male and the female members being slidably

engageable together.

4. The damper of any one of claims 1 to 3, wherein the first damper blade
comprises a first shaft including the first section insertable in the shaft receiving
section of the first aperture closing unit and the second damper blade comprises
a second shaft including the second section extendable through the second

aperture closing unit.
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5. The damper of any one of claims 1 to 4, wherein the first damper blade
and the second damper blade are configurable between a contracted
configuration and a plurality of extended configurations and are securable in one

of the plurality of extended configurations.

6. The damper of any one of claims 1 to 5, wherein the damper is

configurable in a plurality of modulating configurations.

7. The damper of claim 6, further comprising an actuation system operatively
connectable to the second section of the at least one shaft and actuable to rotate
the at least one shaft to configure the damper in the plurality of modulating

configurations.

8. The damper of any one of claims 1 to 7, wherein the duct is a duct used in

cooking operations.
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