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Description

[0001] The present invention relates to a ventilation
device.

[0002] Ventilation devices are very widely known for

ventilating rooms such as domestic spaces, works spac-
es, hospitals, storage areas etc. In use, the ventilation
device comprises a fan or other device for extracting air
from the space or directing air into it. However, when the
ventilation device is not in use, it is required to close the
ventilation device so that unwanted air movement
through the device is prevented.

[0003] GB2227550 in the name GEC - XPELAIR LIM-
ITED discloses a shutter mechanism for a ventilation fan.
[0004] In a first embodiment, the shutter mechanism
comprises a number of blades forming a louvre shutter.
In a second embodiment, an iris shutter is disclosed,
which has an open position in which air can pass through
the shutter and a closed position in which air does not
pass through the shutter.

[0005] Whilst louvre mechanisms are very widely
used, the present inventors have realised that the iris
mechanism may be preferable for aesthetic reasons.
However, the iris mechanism disclosed in the document
GB2227550 has the disadvantage that it is relatively
bulky and, in the open position, does not provide a very
large free flow area, the blades of the iris mechanism
partly obscuring the opening.

Other types of mechanism are shown in GB 965744 and
EP-A-0560612. Attention is also drawn to the disclosure
of SE9400111.

[0006] The presentinvention provides a ventilation de-
vice, having:

a face for facing into a room, the face including an
aperture;

at least three closure parts, for closing the aperture,
rotatably mounted adjacent to the aperture about piv-
ot points located around the periphery of the aperture
for rotation about axes substantially normal to the
plane of the aperture, wherein the closure parts each
comprise closure surfaces having edges,

drive means for moving the closure parts between
an open position and a closed position,

and fan means for driving air through the aperture
when the closure parts are in the open position, char-
acterised in that the edges of the closure surfaces
abut one another in the closed position and the clo-
sure parts are arranged not to slide over one another.

[0007] Preferably, the drive means comprises at least
one drive member for contacting a drive part of a closure
part, the drive part being located close to the pivot.
[0008] By mounting the closure parts around the pe-
riphery of the aperture, they can be removed completely
from the aperture in the open position. This is different
to the

system shown in GB2227550, in which the vanes of the

10

15

20

25

30

35

40

45

50

55

iris mechanism are pivoted nearer to the centre of the
operating mechanism, which therefore always obscures
the centre of the aperture.

[0009] The term "Iris mechanism" is widely used for a
type of closure like the iris on a camera in which a plurality
of planar members arranged in a mutually overlapping
configuration can, by relative rotation, slide over one an-
other toincrease or decrease the size of a space between
them. However, in the present invention, the closure
parts do not slide over one another. This particularly ad-
vantageous in a ventilation device, becauseitis frequent-
ly the case that air withdrawn from a space contains a
certain amount of dust of grease which inevitably settles
on the surfaces in the ventilation device. If the closure
parts slide over one another, there is a problem that they
will become jammed by dirt. Accordingly, in the invention,
the closure parts each comprise closure surfaces having
edges, the edges abutting one another in the closed po-
sition. In this way, opening is achieved by simply moving
the closure parts away from one another so that they do
not slide over one another.

[0010] The closure parts can have any suitable shape.
Preferably, they are geometrically the same. This simpli-
fies construction and gives an enhanced aesthetic ap-
pearance. The edges which abut one another may each
be straight or they may be curved. The closure surfaces
may be substantially flat or they may each comprise a
sector of a curved surface. Preferably, the degree of cur-
vature is relatively small, to simplify the design of space
into which the closure parts move in the open position.
[0011] There may be more than three closure parts, if
required.

[0012] In order to transfer drive from the drive means
to each closure part, each closure part preferably com-
prises a drive part, the drive part being engageable with
a drive member. The drive member may comprise a sin-
gle drive member engaging all the drive parts of all the
closure parts or a separate drive member may be pro-
vided for each closure member.

[0013] Inthe invention, the drive part is located on the
closure part relatively close to the pivot. In this way, the
degree of movement of the drive part required in order
to move the closure part from the closed position to the
open position may be relatively small. This is particularly
advantageous with modern drive devices, such as wax
actuators, which are described below. Suitably, the dis-
tance between the pivot and the drive part is less than
half and preferably less than a quarter of the maximum
extent of the closure part from the pivot.

[0014] Preferably, the distance between the pivot and
the drive part is less than 50% and preferably less than
25% of the maximum extent of the closure part from the
pivot.

[0015] Preferably, the pivot and the drive part of each
closure member are located on the same side of the clo-
sure part. Suitably, they are both located on the side of
the closure part which faces away from the face which
faces into the room. This means that the depth of the
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ventilation device from the face which faces into the room
need not be very great, which is an advantage in the
design of ventilation devices, particularly for aesthetic
reasons.

[0016] In a particularly preferred embodiment, the
drive member comprises at least a part of an annular
member which is slidably mounted in an annular track.
This annular member can be driven through the required
angular distance in order to open the closure members.
A single drive member structure can therefore be provid-
ed for transferring drive from just one source of motive
power to all of the closure parts in a particularly simple
way.

[0017] The drive member itself may be driven by any
suitable means, for example an electric motor operating
via a cog, rack and pinion, reduction gear or any known
mechanism. However, in a preferred embodiment, the
drive member is operated by a wax actuator. Wax actu-
ators are well known in this art and can provide a drive
with a relatively short stroke which is highly suitable for
operating the present invention. The wax actuator is, in
use, supplied with heat by an electrical current which is
switched on automatically when the fan is switched on.
In this way, a particularly simple mechanism is provided
for coordinating the opening of the aperture with the op-
eration of a ventilation fan.

[0018] Closure drive means may be provided for driv-
ing the closure parts from the open to the closed position.
The closure drive means may be the same as the drive
means for moving the closure parts from the closed po-
sition to the open position. Suitably, resilient means, for
example a coil spring, may be provided for returning the
closure parts to the closed position after the drive means
which opened the closure parts has ceased to operate.
[0019] The fan means is provided for withdrawing air
from a room or directing air into the room. Any conven-
tional fan means or impeller may be used.

[0020] The ventilation device may comprise any con-
ventional pieces of equipment.

[0021] A switch may be provided for operating the drive
means. In a preferred embodiment, as described above,
the switch allows the drive device to operate to open the
closure parts. When the switch is switched off, the drive
device ceases to operate and resilient means returns the
closure parts to the closed position. The switch means
may further comprise switching means for switching on
or off the fan means, the fan means being switched on
when the closure parts are opened and switched off when
the closure parts are closed.

[0022] The switch may form part of a control module
of a type known in the art. The control module may op-
erate in response to external temperature, humidity, in
response to a passive infra red sensor or in accordance
with a timing schedule. Manually operable switches may
be provided, for example a pull cord, switch or remote
control.

[0023] Preferably, when the fanis switched off, the clo-
sure parts are automatically closed.
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[0024] The ventilation device may be manufactured to
any suitable size, depending upon the air flow volume
required. The skilled person will be able to determine the
size of the aperture and the power of fan means required
in order to achieve a desired airflow rate.

[0025] The ventilation device may be constructed of
any suitable material as is known in the art. For example,
the closure parts may be composed of metal or synthetic
material, for example thermoplastic.

[0026] The present invention will be further described
by way of example only with reference to the accompa-
nying drawings, in which:

BRIEF DESCRIPTION OF THE DRAWING

[0027]

Figure 1 is sketch isometric view of a ventilation de-
vice according to the present invention.

Figure 2 is sketch isometric rear view of the ventila-
tion device of figure 1.

Figure 3 is a sketch isometric view of ventilation de-
vice of figure 1, with the face plate removed.
Figure 4 is a sketch isometric view with some parts
of the ventilation device removed, to show the drive
means.

Figure 5 is a sketch isometric view from the rear, with
some parts removed, to show further aspects of the
design.

DETAILED DESCRIPTION OF THE DRAWING

[0028] Figure 1shows asketchisometric view of a ven-
tilation device according to the present invention. It com-
prises a face plate 2, for facing into a room, the face plate
defining a generally circular aperture 3. The face plate
furtherincludes asensor4. The aperture 3 is shown partly
closed by three closure parts 5.

[0029] Behind the closure parts 5 there is located a
grille and an impeller fan 6 of conventional design which
will not be described further.

[0030] Figure 2 shows the ventilation device 1 from the
rear. A base plate 7 can be seen. The impeller fan 6 is
mounted in an annular space surrounded by the base
plate 7.

[0031] Figure 3 shows the appearance of the ventila-
tion device 1 with the cover plate 2 removed. A drive
support 8 can be seen in the form of an annular structure.
The three closure parts 5 are shown. Each is pivoted at
a pivot 9 which is located near the periphery of the ap-
erture 3 but not actually visible through the aperture 3.
Further, each closure part 5 comprises a drive part in the
form of a notch 10 which engages a drive post 11 which
isitself mounted on an annular drive member 12 mounted
in an annular track on the drive support 8. It can be seen
that rotation of the drive member 12 in anti clockwise
direction (fromthe point of view of the observer) will cause
the drive post 11 to drive the notch 10 in an anti clockwise
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direction around the pivot point 9 thus causing each re-
spective closure part 5 to rotate in an anti clockwise di-
rection, leading to the aperture becoming open.

[0032] Figure 4 is a sketch view with the drive support
8 removed. However, the drive member 12 and two of
the closure parts 5 are shown in position, so that the
operation can be understood.

[0033] The grille and the aero dynamic fairing from the
top of the ventilation fan 6 have been removed as well.
A wax actuator 13 of conventional design is provided. An
actuator rod 14 is pushed in the direction of the top left
hand corner of the page, seen looking into figure 4, when
the wax actuator is switched on. This causes a push part
15 to act on the drive means 12, forcing it to rotate in an
anti clockwise direction.

[0034] A coil spring 16 is shown also acting on the push
part 15. The coil spring is designed so that, when the wax
actuator is switched off, and the actuator rod 14 moves
in the direction of the bottom right hand corner, the spring
returns the drive member 12 to its original position, by
rotating it in a clockwise direction. The drive member 12
then closes the closure parts by rotating the closure parts
5 in a clockwise direction.

[0035] Figure 5 is a rear view showing the ventilation
device with some parts removed. It shows a further detail
of the wax actuator 13 and the push part 15. It can be
seen that the push part 15 is rotatable about an axis so
that when the actuator rod 14 extends, a stub of the push
part moves in the opposite direction to the actuator rod
thereby tensioning the coil spring 16. The other end of
the push part 15 drives a part of the drive means 12 so
that it rotates. As figure 5 is seen from the opposite side
to Figure 4, in the view of figure 5, the drive means 12 is
rotated in a clockwise direction to open the closure parts.

Claims
1. A ventilation device (1), having:

a face (2) for facing into a room, the face includ-
ing an aperture (3);

at least three closure parts (5), for closing the
aperture (3), rotatably mounted adjacent to the
aperture (3) about pivot points (9) located
around the periphery of the aperture (3) for ro-
tation about axes which are substantially normal
to the plane of the aperture, wherein the closure
parts each comprise closure surfaces having
edges,

drive means (10, 12) for moving the closure
parts (5) between an open position and a closed
position,

and fan means (6) for driving air through the ap-
erture (3) when the closure parts (5) are in the
open position, characterised in that the edges
of the closure surfaces abut one another in the
closed position and the closure parts are ar-
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ranged not to slide over one another.

2. Aventilation device according to claim 1, comprising
at least one drive member (12) for contacting a drive
part (10) of a closure part (5), the drive part (10) being
located close to the pivot.

3. A ventilation device according to claim 2, wherein
the distance between the pivot (9) and the drive part
(10) is less than 50% and preferably less than 25%
of the maximum extent of the closure part (3) from
the pivot (9).

4. Aventilation device according to claim 2 or 3, where-
in the drive member (12) comprises at least a section
of an annular member, slidably mounted in an an-
nular track.

5. Aventilation device according to any preceding claim
wherein the drive means comprises a wax actuator
(13).

6. A ventilation device according to any preceding
claim, wherein the pivot (9) and the drive part (10)
are mounted on the same side of the closure part (5).

7. A ventilation device according to claim 6, wherein
the pivot (9) and the drive part (10) are mounted on
the side of the closure part (5) facing away from the
face (2) for facing into the room.

8. A ventilation device according to any preceding
claim, comprising switch means for switching on the
drive means (10, 12) and switching on the fan means

(6).

Patentanspriiche
1. Beliftungsvorrichtung (1), Folgendes umfassend:

eine Flache (2) zur Ausrichtung in einen Raum,
wobei die Seite eine Offnung (3) umfasst;
mindestens drei Verschlussteile (5) zum Schlie-
Ren der Offnung (3), drehbar montiert angren-
zend an die Offnung (3) um Schwenkpunkte (9),
welche um die Peripherie der Offnung (3) zum
Drehen um Achsen angeordnet sind, welche im
Wesentlichen normal zur Offnungsebene lie-
gen, wobei die Verschlussteile jeweils Ver-
schlussflachen mit Kanten beinhalten,
Antriebsmittel (10, 12) zum Bewegen der Ver-
schlussteile (5) zwischen einer gedffneten Po-
sition und einer geschlossenen Position,

und Ventilatormittel (6) zum Treiben von Luft
durch die Offnung (3), wenn die Verschlussteile
(5) in der gedffneten Position stehen, dadurch
gekennzeichnet, dass die Kanten der Ver-
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schlussflachen in der geschlossenen Position
aneinander stofRen und die Verschlussteile an-
geordnetsind, um nicht Gibereinander zu gleiten.

2. Beliuftungsvorrichtung nach Anspruch 1, beinhal-
tend mindestens ein Antriebsglied (12) zum Kontak-
tieren eines Antriebsteils (10) eines Verschlussteils
(5), wobei das Antriebsteil (10) in der Nahe des
Schwenkpunktes angeordnet ist.

3. Bellftungsvorrichtung nach Anspruch 2, beiwelcher
der Abstand zwischen dem Schwenkpunkt (9) und
dem Antriebsteil (10) geringer als 50 % und vorzugs-
weise geringer als 25 % des maximalen AusmaRes
des Verschlussteils (3) vom Schwenkpunkt (9) aus
ist.

4. Beliuftungsvorrichtung nach Anspruch 2 oder 3, bei
welchem das Antriebsglied (12) mindestens einen
Abschnitt eines ringférmigen Gliedes beinhaltet,
welches verschiebbar in einer ringférmigen Spur
montiert ist.

5. Bellftungsvorrichtung nach einem der vorhergehen-
den Anspriiche, bei welchem das Antriebsmittel ein
Wachs-Stellglied (13) besitzt.

6. Bellftungsvorrichtung nach einem dervorhergehen-
den Anspriiche, bei welchem der Schwenkpunkt (9)
und das Antriebsteil (10) auf derselben Seite des
Verschlussteils (5) montiert sind.

7. Bellftungsvorrichtung nach Anspruch 6, bei wel-
chem der Schwenkpunkt (9) und das Antriebsteil
(10) an derjenigen Seite des Verschlussteils (5)
montiert sind, welche von der in den Raum zeigen-
den Seite (2) abgewandt ist.

8. Belilftungsvorrichtung nach einem der vorhergehen-
den Anspriiche, beinhaltend Schaltmittel zum Ein-
schalten des Antriebsmittels (10, 12) und zum Ein-
schalten des Ventilatormittels (6).

Revendications
1. Dispositif de ventilation (1), comportant :

une face (2) dont la fonction consiste a faire face
a l'intérieur d’'une piéce, la face incluant une
ouverture (3) ;

au moins trois parties de fermeture (5), dont la
fonction consiste a fermer I'ouverture (3), les-
quelles parties de fermeture sont montées a ro-
tation de telle sorte qu’elles soient adjacentes a
I'ouverture (3) autour de points de pivot (9) qui
sont situés sur la périphérie de I'ouverture (3)
dans le but d’'une rotation autour d’axes qui sont
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sensiblement normaux au plan de l'ouverture,
dans lequel les parties de fermeture compren-
nent chacune des surfaces de fermeture qui
comportent des bords ;

un moyen d’entrainement (10, 12) dont la fonc-
tion consiste a déplacer les parties de fermeture
(5) entre une position ouverte et une position
fermée ; et

un moyen de ventilateur (6) dont la fonction con-
siste a entrainer l'air au travers de I'ouverture
(3) lorsque les parties de fermeture (5) sontdans
la position ouverte, caractérisé en ce que les
bords des surfaces de fermeture viennent en
butée les uns contre les autres dans la position
fermée et en ce que les parties de fermeture
sont agencées de maniére a ne pas glisser les
unes au-dessus des autres.

Dispositif de ventilation selon la revendication 1,
comprenant au moins un élément d’entrainement
(12) dontlafonction consiste a entrer en contactavec
une partie d’entrainement (10) d’'une partie de fer-
meture (5), la partie d’entrainement (10) étant située
a proximité du pivot.

Dispositif de ventilation selon la revendication 2,
dans lequel la distance entre le pivot (9) et la partie
d’entrainement (10) est inférieure a 50 % et de pré-
férence, estinférieure a 25 % de I'’étendue maximum
de la partie de fermeture (3) par rapport au pivot (9).

Dispositif de ventilation selon la revendication 2 ou
3, dans lequel I'élément d’entrainement (12) com-
prend au moins une section d’un élément annulaire,
laquelle/lequel est monté(e) de fagon coulissante
dans une piste annulaire.

Dispositif de ventilation selon I'une quelconque des
revendications qui précédent, dans lequel le moyen
d’entrainement comprend un actionneur a cire (13).

Dispositif de ventilation selon I'une quelconque des
revendications qui précédent, dans lequel le pivot
(9) et la partie d’entrainement (10) sont montés sur
le méme cété de la partie de fermeture (5).

Dispositif de ventilation selon la revendication 6,
dans lequel le pivot (9) et la partie d’entrainement
(10) sont montés sur le cété de la partie de fermeture
(5) qui est opposé a la face (2) dont la fonction con-
siste a faire face a l'intérieur de la piece.

Dispositif de ventilation selon I'une quelconque des
revendications qui précédent, comprenant un
moyen de commutation pour commuter a I'état de
marche le moyen d’entrainement (10, 12) et pour
commuter a I'état de marche le moyen de ventilateur

(6).
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